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HECEHHUE aAre3MOHHOTO Marepuala, UMEIOIIETo ApY-
TOil I[BET, OTVIMYHBIA OT IBETa TPyOBI-000JIOYKH, Ha
Hapy>KHYI0 TIOBEPXHOCTh 00enx Tpyd-obomouek. [To-
CJIe CBapKM CTBIKyEMbBIX BHYTPEHHHUX pabodnx Tpyo
mepeMemaT MypTy Ha BTOPYIO TPyOy-00OJOYKY H
HaTpeBaroT ee, 00ecIeunBasl TEPMOYCaIKy H 00pa3o-
BaHME KJIIEEBOTO COCTMHEHMS, a TI0CJIe OKOHYAHHS Tep-
MOyCaJIK{ M 00pa30BaHUs COCAUHEHUS "My(Ta - Tpy-
OBI-000I09KH" TTOJIOCTH MEXKIY TOPLIAMH CIIOEB U301~
UM, pabounMu TpyOamu 1 My(TOil 3aIOTHSIIOT BCITe-
HUBAIOLIEHCST KOMIIO3ULUEHN, NMPU 3TOM BEAYT BU3Y-
aNbHBI KOHTPOJB 32 0Opa3oBaHMEM HEPA3bEMHOTO
COCIMHEHUSI MY(THI ¢ TpyOamm-000JIOYKaMHU depes
My(Ty W3 CBETONPOHHUIIAEMOW CIINTOW TIJIACTMACCHI.
Nzo0perenne MO3BONIAET COXpAHUTH CBOMCTBA M Xa-
PaKTEPUCTUKH M30JIALIH B MECTaX CTHIKOBBIX COE/IH-
HEHUI B TEUCHUE JUINTEIBHOTO TEPHOIA BPEMCHH, a
TaKXKe YBEIMYUTh CPOK IKCILTyaTaIMH CTHIKA.

IV 0v900910¢



CNOCOB FrEPMETU3ALINMW CTbIKA
NPEABAPUTENBHO U30NNPOBAHHbIX TPYB

Obnacme mexHUKU, kK KOmopol OMHOCUMCS usobpemenue

N3obpeterne oTHocutcs Kk oBnactu CTPOMTENBCTBA U PEKOHCTPYKLMK
TPYOOMPOBOAHOTO  TPaHCMOpTa, — MCMOML3YEMOTO B TennosHepretnke,  KKX,
He(TerasoBoi NPOMBILLNEHHOCTU M NPeaHA3HAYEHO Ans obecneyeHms MAPaBnIM4ecKon
M MEXaHWYECKON 3alUTbI U3ONALMM B HEPAIbEMHbIX CTHIKOBBIX COBAMHEHMSX CUCTEM

pr60ﬂpOBOﬂ,OB, Hanpumep, B Tenso- rmapon3onMpoBaHHbIX.

CeedeHus 0 npedwecmeyrowem yposHe mexHUKY

V3BecTHO TexHuueckoe petueHue no nateHty US5869153 (A) - 1999-02-09 MK
B29K105/02, B29C61/06, B29K105/16, B29K105/32, cornacHo KOTOPOMY, 1cnonb3yeTcs
nonoe uspenvie UANuHApU4Eckon (hopMbl, Copepxallee, Mo kpaiHei Mepe, OpHY
MPO3PadHylo 4acTb M OAHY HEMpo3pauHyl YacTb, MPU 3TOM NPo3paqHas YacTb
NPeAcTaBneHa B BIAE OAHOM VMM HECKOMbKMX MOMOC W U3TOTABMMBAETCS METOAaMM

(DOPMOBKM U/ BKCTPY3MM M3 MOMMMEPHOTO  MaTepuana, obragarowero nNamaTbIo
hOpPMbI.

3BECTHOE  yCTPOVCTBO ~ SIBNSETCS  HETEXHOMOMMYHBIM,  BBIALY  HAnMuMs
MPO3PaqHON 1 HEMPO3PaYHbIX YaCTei B KOHCTPYKLMM, MCTIONb30BAHIM [BYX MATEPUArIoB
(MPO3payHOro 11 HEMPO3PaYHOro), YTO BbI3BIBAET HEOBXOAMMOCTb B rPYMEHEHNI
CneLraniavpoBaHHoro, AOporocTosiero obopyAoBaHNs NpU MPON3BOACTBE M3AENNS U
NO3BONAET  KOHTPONMPOBATL  TOMbKO  MPOAOMLHOE  PACTIONOKEHNE  CThIKYEMBbIX
3MEMEHTOB. KpoMe TOro, Harnnym1e Henpo3payHov YacTv He NO3BONSET BUt3ya ManpOBaTL
Hanpumep,  0bpasoBaHue W MONMMEPU3ALMIO W3ONALMOHHOTO  CRIOSI, MOMEPEYHoe
pasmeleHne no BCe ANMMHe OTIMYHOrO MO UBETY aAresvOHHOro Matepuana /mnu
3aKNaJHOTO  HarpeBaTensHOro  anemeHTa, He 00ECTIEYMBAET TEPMETUMHOCTb, He

NCKMIOYAET OLIMOKM CBSI3aHHLIE C  OTKMOHEHMEM TEMNEPATYPHBIX  PEXMMOB  NpU




aKTMBaUMW  AAre3voHHOro mMatepuana /unu CcBapke 3aKMafHbIM  HarpeBaTeribHbIM
3NEMEHTOM (Heforpes/neperpes), OTCYTCTBYET BO3MOKHOCTHK) GbICTPOTC BbISBMEHMS

owmnboK Ans NPOBEAEHNA PEMOHTa Ha MecTe U T.4.

Hanbonee 6nuakum K 3aABNAEMOMY, SABASETCA CNOCOD COeAVHEHWs [BYX
NPEABApUTENbHO  M30NMPOBaHHLIX TPYD  (TexHuyeckoe peuieHne EP)114660 or
19.01.1983, MMK F16L59/20, B29C44/12), BKMIOYAIOWMA  PACONOXeHe  [BYX
NPENBapUTENbHO  M30MMPOBAHHBIX TPYD Tak, 4TO Topey OmHOM paboueit Tpybbl
yCTaHaBMMBAIOT BCTLIK K TOpLY Apyroi pabodeit Tpybbl, 3aTeM Npon3sogaT CBapKy unu
MHOE HEPAsbeMHOE COENHEHIE NPUMBIKaIOLMX KOHLOB pabounx Tpyb, pacronoxeHue
COBANHUTENBHON MY(TEI Ha BHELHEN NOBEPXHOCTU NPEBAPUTENEHO M30MMPOBAHHBIX
TPYb Takm 0Bpasom, YTOBbI 3aKPbITL 3a30p MEXAY WX M30NSALIMOHHBIMM CROAMU 1, €CNU
UMEIOTCA, BHELHMK obomnoukamu, Ans 0bpa3oBaHns NpocTpaHCTBa KonbLeobpasHoit
(POPMbl  MOMEPEYHOTO  CEYEHMS,  OrPaHNYEHHOTO HEeM30MMPOBaHHbIMA  KOHLIaMK
BHYTPEHHUX TPyO, TOPLIEBLIMI MOBEPXHOCTAMI WU3OMSLMOHHBIX CIOEB 1 BHYTPEHHE!
NOBEPXHOCTHIO  COBAMHNTENBHON  MY(Thl, 3aNONMHEHWE Ha3BaHHOTO MPOCTPaHCTBA
KONbLEOOPasHOM  OPMbI  MONEPEYHOTO  CEYEHMS  U3OMSLMOHHBIM Marepuanom,
HarpumMep nyTem 3anonHeHUs XWAKOCTBIO UMW CMEChK0 XUOKOCTEN, BBEAEHHBIX B
Ha3BaHHOe NPOCTPaAHCTBO A1 0Dpa3soBaHMA NeHbl, 3anONHAIOWEN MPOCTPAHCTBO U
obpasyiolen xecTkylo maccy. CornacHo AaHHOMY TEXHUYECKOMY peLledno, nonast
My(bTa BbIMONHEHa 13 MPO3PAYHOTO MaTepuana, NO3BOASET NPOBOATL 313yanbHbIi
KOHTPOMb NPOLIECCa 3anosiHeHnst NOAMY(TOBOrO NPOCTPEHCTBA TEMMOWU3CSLMOHHBIM
Matepuanom, (PopMMPOBAHWA W pacnpeseneHus Crosi Tennou3onsaLMy, 3 B cnyyae

BO3HMKHOBEHMA NYCTOT B TENNOU3ONALMOHHOM Croe NPOBECTU €0 PEMOHT.

OpHako gns  obecneyeHnss  [ONTrOBEYHON aKcnnyatauun - Tpybonposoaa
HEA0CTaTOMHO 0DECneunTb TOMBKO BU3yarnbHbIA KOHTPOMb 3a MPOLIECCOM  U30MSILMMN.
Heobxoammo, nepen npoBeaeHnem aaHHOro npouecca, npeaBapuTensro, co3nath
ONTUManbHbIe 1 Ka4eCTBeHHble YCMOBWS, KOTOPble rapaHTVPYIT [EePMETUMHOCTb
coeanHenna  Mexay MydTton wn  Tpybo-obonodko U, Tem cambiM, obecnevar

HanEXHOCTb W [JONrOBEYHOCTL SKCMITyaTaLyi TpyGOMpOBOAHON CUCTEMbI B LienoM. K



COXaneHnio, OTCYTCTBUE 3TWX YCMOBWIA NPUBOAUT K HEraTUBHLIM MOCMEACTBUSIM Kak
pasrepMeTM3aUMa CTbiKa, YBNaXHEHNE CNOS M3OMALMM, CHYKEHWUE CpoKa SKCnyaTaLmm

y3na v TpybonpoBsoaa, M3NMULLHAM MOTEPSIM W PaCcXOLOM 3HEPropecypCoB.

[laHHas 0CODEHHOCTb CBA3aHa C HamMYMeM 3a30pa, UMEIOLLEro MecTo Mex.y
HapyXHOM  NOBEPXHOCTbIO  Tpy6-060MOYeK  COEAMHSIEMbIX  MpPe/BAPUTENBHO
W30MMPOBAHHBIX TPYD W BHYTPEHHEN NOBEPXHOCTHIO MYdThl. [Ms OnMcbIBAEMOro
TEXHUYECKOrO PeleHNst 3a30p XapaKkTepuyeTcsd HepaBHOMEPHOCTLIO, BBUAY AEACTBUS
CUN TSKECTW Ha HesaKpenmneHHylo mMydTy, CBODOAHO ONMPaIOLLYCs Ha COEAMHAEMbIE
TOpUbl NPeABapuUTENbHO M30MMPOBAHHBIX TPYD, YTO MPUBOAMT K OTCYTCTBUIO 3a30pa
BBEPXY My(Tbl, N €70 YBENIMYEHWIO B HUXKHEN YacTu My Thl. Takum obpasom, cosgaHque
PaBHOMPOYHOTO U TEPMETUYHOTO HEPasbeMHOr0 COEAWHEHWMst Mexay MydTod u

000M04KOV ABNSETCS 3aTPYAHUTENBHBIM.

CregylowyM 11 OCHOBHbIM HEAOCTAaTKOM SIBMSETCA HW3Kas HAdEeXHOCTb
repmeTm3aumi  CoefdVHeHUs:, KOTopoe NpOBOAUTCH MOBEPX, MO Topuam MydThi,
TepmoycaxusaembiMi neHTamu. Ocesble nepemelleHnst TpybonpoBoaa, CBA3aHHbIE C
M3MEHEHWEM TeMnepaTypHOro rpaduka TEennoHOCUTENS, NPUBOAST K TOMY, YTO PYHT,
KOHTaKTMpyst C TEPMOYCaXMBAEMON NEHTOW, C TeYEHNEeM BpPEMEHW oTrnbaeT eé kpas,
4TO NPUBOAMT K NPOHNKHOBEHMIO 1 YBIIXHEHUIO CMOA U30NALMK, Yepes BbllLieyKasaHHble
3a30pbl PYHTOBBIMW BOAaMM, K YBEMMYEHUIO KO3(DULMEHTa TENMONPOBOAHOCTM
M30MAUMKM,  YBENMYEHWIO NOTEPb  3HEPrOpecypcoB  CBA3aHHbIX C  NOAOTPEBOM
TENNOHOCUTENs,  KOppo3un  paboden  TpyObl W CHUMXEHWO  [JOMTOBEYHOCTY

TPYOONPOBOAHON CUCTEMBI.

CywHocmb usobpemeHusi

3anBNeHHoe M300peTeHMe OTHOCUTCA K OAHOMY U3 3Tanos  MOHTaxa
TpybonpoBofa M3 MpegBapuTenbHo  M3onMpoBaHHbIX  TpyB.  [MpesiBapuTensHo
M30NMpOBaHHasA Tpyba COCTOMT W3 CTanbHOW (MW NOMMMEPHON) BHYTPEHHeN paboyeit

TpyObi (nanee — paboyas Tpyda) ¢ yCTaHOBNEHHLIMU Ha HEE LIEHTPUPYIOLMMM ONOpamy,



BHelWWHe TpyObl-oBonoukn (manee - TpyGa-obonouka), CUCTEMbI onepaTyBHO
fncTaHunoHHoro  koHtpons (danee COMK) u cnos m3onsumu, kak IpaBumio, w3
netononnypetaHa. Oba koHua paboueir TpyBbl BbICTYNaT 3a npegensl Tpy6bI-
0bONONKM 1 CNOSt M3ONAUMKM, T.e. He U3ONMPOBAHbI, YTO HEOBXOQMMO NS Byaywen
CBapKI (TEXHOMOTVHECKUA OTCTYN), U HAZ 3TUM Y4aCTKOM MOCHIE CBapKi paBoumx Tpy6

yCTaHaBnu1Baetca mydra.

TexHn4eckon 3apadelt, pelwaemont K30BPEeTEHNEM, SBMSIETCH MOBbILIEHME
Haf@XHOCTN  TMAPaBMWYECKON U MEXaHWYECKOM  3alyUTbl  COEAUHEHUA  CTbIKOB
MPEABAPUTENbHO  M30MMPOBaHHBIX  TPYD, 0becrieveHine BO3MOXHOCTM  BU3yarbHOrO
HePa3pyLIAtoLLero KOHTPONA HepasbeMHOro COBANHEHNA «TepMOycaxmuBaemas MydTa —
Tpyba-0bonoyKa» Ha pasniHbIX CTaaMax OPMIPOBAHNS COEaMHEHNS (reomeTusaums,

(hOpMMpOBaHIE 1 NOTMMEPN3ALNS CIOS N30NALMN).

MNoBbILeHNe HaaexHoCTV TpyGonpoBOaOB, B Npeaenax cnabblX MECT, KakoBbIMM
ABNAIOTCH CTbIKOBbIE COBAMHEHNS, MOMOXNTENbHBIM 06PA30OM BNUSIOT HA TEXHUYECKVE
XapaKTepucTUkM  TpyboMpOBOAOB, yBENWMYMBAIOT CPOK SKCMMyaTaUMn Tem CambiM,
CHIXas SKCMnyaTaLMoHHble pacxodbl Ha OBCRyXUBaHUE, NPOBENEHME PEMOHTHBIX,

npocunakT4eckmx paboT 1 NPpoUMe pacxods! Mo CepBIUCHOMY OBCITYXMBAHMIO.

MocTaBneHHast  3ajava  pellaeTcs  MCTIOMb3OBAHWMEM  NPELANIOKEHHON
TEPMOYCaXMBAEMOA  My(TOR, MOMHOCTBIO  BBINOMHEHHON M3  CBETOMPOHWLIAEMOrO
Matepuana ¢ namaTbio POPMbI, C OpraHu3aumein YCroBUi repMeTM3aLni (Harpes Ans
TepmMoycankv), a TakKe YCMOBMA NO3BOMAIOWMX NPOBOAUTL  BU3yarbHbi U
HEPaspyLLAIOLLMN KOHTPOSb KNEeBOrO COBLMHEHNS MEXY TepMOYCaXVBAEMON MydTon
M Tpyboit-060M104K0A 3a C4ET CBETOMPOHULLAEMOCTH MaTepuana MydhTsl, Yepes KoTopyio
BUHO MECTO 0Dpa3oBaHNsi HEPasLeMHOr0 COeaMHeHUs MydhTsl M TpyG-06onoqek
MPEABAPUTENbHO  M30NMPOBAHHBIX TPYD, Mpn 3TOM ANA obrerveHns Bu3yanmaaLmm
kNeesoe CoeavHeHe obpasyeTcs 3a cYeT afresnoHHOro Matepuana, MMEIOLLEro LiseT,

OTIUYHBIN OT UBeTa Tpyb-0b0onovex.




B 3aABneHHoM 1300peTeHnn wcronbsyetcs mydTa, npeacTasnsiolwas coboil
nonbI UMAVHAP 13 CBETOMPOHMLIAEMON NNacTMacchl, HanpUMEP, 13 NonMoneduHoB, ¢
3hMEKTOM namaAT HOpMbl (TEPMOYCaxnBaemas), ANMHOM [OCTaTOMHOM ANA OXBaTa
M30NMMPYEMOro yyacTka (MecTa CTbika) C Hanyckamu Anst obxeaTa TOpLOB COeANHAEMbIX
3NeMeHTOB (Tpyb-0borioqek), mpu 3TOM MydTy, NpeaBapuTEnbHO  YCTaHOBMNEHHYH
MoBEpX MecTa CTblka Ha OAHY 43 Tpyb-obomodek nocrne csapku pabounx Tpyo u
OCTbIBaHMS MECT CBapku, nepemeljalnT B pabovyee MNONOXeHWe Tak, YTo MydTa
pacnosiaraeTcs BHaxnecT co CTbikyembiMi Tpybamn-obonoykamu B65m3an ux TopLos. Ha
TpyObI-0D0NOYKN NPeBAPUTENBHO HAHOCAT CIION aAre3voHHOro MaTepuana, UMeIoLLEro
UBET, OTINYHbIA OT LiBeTa TpyD-000M0o4eK, NPeuMyLLECTBEHHO KOHTPACTHOIO LBETA UM
Moboro  Apyroro UBeTa WM OTTeHKa, BbIAENSIOWErOCH Ha NOBEPXHOCTU TPYObi-
obonoykn. 3atem MydTy HarpesalT (CO3MAKT YCMOBMS AN Tepmoycapku) W
yCaXMBAIOT. ALIF€3NOHHbIA MaTepuar, nomy4as 3HePrylo 0T NPOTPETLIX U3AENUA (MydThi
W TpyDbl-0DONMOUYKM) — aKTUBMPYeTCS 1 pPaBHOMEPHO — pacnpedensercs  Mexay
COEAVMHAEMbIMIA MOBEPXHOCTAMM - HA BHYTPEHHE! NOBEPXHOCTW CBETOMPOHULIGEMON
MY®TbI 1 HAPYXXHOW MOBEPXHOCTBIO TPYObI-060M0YKY, 0becneYnBan nocne oxnaxaeHus
repMeT iHoe CoednHEeHNe, a UCMOMNHUTENo paboT - CBETOMPOHULIAEMOCTL MY(ThI U
pasnu4ve B LBeTax aare3voHHoro mMatepuana u matepvana Tpybbl-060ncyky copaeT
yCNoBWA A5 BI3yarbHOro HepaspyLLaioLWwero KOHTPONS PacrnonoXeHns, pacrpeaeneHus
W aKTMBALW aAre3voHHOro Matepuana B MecTax CcoeguHenui. MMpu aToM, B cnyyae
obHapyxeHnst ucnonHutenem paboT  aedekToB, CBS3aHHLIX C  aKTvBaLuen U
pacnpefeneHnem  afresvoHHoro  marepuana, WUMEeeTCs BO3MOXHOCTb  MCMpaBUTb

[edekT, T.e. NPOBECTUN ONEPATUBHbBIN PEMOHT.

[ing 3aluTel TOPLOB CBETONPOHULAEMON My Tbl B MECTaX COEAUHEHWUIA, B TOM
yncne Ana UCKMIOYeHNA oTrvbannin kpaeB MydTbl, @ TaKKe ANS CHUKEHWUS HEraTUBHbIX
BO3OEUCTBMAIA CAN  TPEHUA T[PpyHTa, MeCcTa COeAuHEHMM MydTbl C  HAPYXHOW
NOBEPXHOCTLIO TPYD-000NOYeK MOryT ObiTb 3aKpbiThl TEPMOYCAXMBAEMON NEHTON,

NOBEPX NEPEKPbIBAIOLLEN CTbIK My(hThi C HAPYKHON NOBEPXHOCTLIO TPYGbI.




[lononHUTensHo, CBETOMPOHMLaeMast MydTa MOXET UMETb HE MEHEe OAHOro
TEXHOMOTMYECKOTO OTBEPCTVS ANA Nofads KOMIMOHEHTOB W3OMMPYIOLLEro Matepuana,
BbIXOAA BO3AyXa M rasoB peakuuu, a ee BHYTPEHHSIS NOBEPXHOCTb MOXET OblTb
YaCTM4HO WK MOMNHOCTBIO MOKPbITA afre3voHHbIM MaTepuanoM. penMyLLecTBEHHO

MydbTa UMEEeT Kpyrnoe ceveHne, a ee anuHa nexvt B npegenax ot 0,1m oo 1m.

TexHu4eckMn  pesynbTaT, [OCTUraeMbli  M30DpeTeHVeM, 3aKriio4aeTcs B
COXpaHEeHUM CBOWCTB W XapakTepUCTUK M30MAUMM B MeCTaX CTbIKOBbIX COEAMHEHWU B
TeYeHVe 4NTENBHOTO NEPUOLA BPEMEHY, @ TaKKE B YBENUYEHUM CpOKa aKCmyaTauum
CTbika K, COOTBETCTBEHHO, TPyOONPOBOAHLIX CUCTEM 3a CYET 0OPa3oBaHUA HafeXHoro
FepMEeTUYHOTO  COEMHEHWSt  «TepMoycaxuBaeMas MydTta -  Tpyba-obonoukay,
00Opa3oBaHHOrO TepMOycagKkon MydTbl M [AOMOMHUTENBHO KIEEBLIM  LIBOM, YTO

0ByCrnoBneHo crnegyowmm:

1) NPY COXpaHEHMN BOIMOXHOCTN BU3YaribHOrO KOHTPONS 3a 00paso3aHieM cros
M30M1ALUMK  AOMOMHUTENBHO 00ecneYMBaeTCA BOSMOXHOCTb CO3[aHUSt U BU3YanbHOro
Hepas3pyLLaroLLero KOHTPONS HEPa3beMHOro KNeesoro coeaAnHeHNs

«TepmoycaxmBaemast MydTa — Tpyba-obonoykay;

2) NOBLILLIAETCA YPOBEHb Ka4yecTBa COeAMHeHUs «MydTa — Tpyba-obonoukay,
BCNEACTBME BW3yanusaumm npOLECCOB PacnofOXeHVs My@Tbl, pasMelleHus ©
aKkTVBaUMW  adresnoHHoro  matepwana.  BolisiBneHHble  pedekTbl  COeauHEeHWN
yCTPaHAOTC  Ha CTagmy  0Bpas3oBaHMA  KNEeBoro  lWBa MNyTeM  NpOBeAeHUs

HesameannTenbHOro pemMoHTa Lle(peKTHbIX MECT,

3) coKpaLlaeTCca TEXHOMOTNYECKMIA NPOLECC repMETU3aLMM 38 CHET UCKITIOHEHNS

TEXHONOMMYECKOM onepaunn No oNPeccoBKe CTblKa,

4) 3a CYyeT BBEAEHUA adre3vBHOTO Martepuana Mexzy TepMoyCaxviBaeMow
MYTON 1 BHELLHEN TPYDOR-0DOMOYKON U UX COEANHEHNA MEXIY CODOM KN2eBbIM LIBOM
B COYETaHMM C obxaTMem MeCT COeAMHEHUS TepMOyCaxmBaeMou  MydTon,
[epMETVYHOCTb COEAMHEHWS W €ro  SKCMIyaTaunoHHas HaAeXHOCTb CyLEeCTBEHHO

BO3PaCTatOT,




5) 3a cyer Tepmoycadku My(Tbl KOMNEHCHMPYETCH HEpaBHOMEPHbI 3a30p
BOSHVKAIOWMN NMOL [ENCTBMEM CUN TAXECTW Mexay Tpybor-oGomnoukoi u MydToi,

cBoboaHoO Ol'IleaIOLU,ePlCﬂ Ha COeNHAEMbIE NOBEPXHOCTH.

OpHoi 13 0ocobeHHOCTeN npefBapuTENbHO M30MMPOBAHHBIX TPYBOMPOBOAOB
ABNAETCS TO, YTO COeAMHAEMble Mexay CcoBON SnemMeHTbl, B KauecTBe KOTOpbIX
BbICTYMAOT  TENNO-TMAPOM30NMPOBaHHbIE  TPyObl U (DaCOHHblE  M3genus
M3roTaBnMBaIOTCS B 3aBOACKVX YCIIOBUSAX C COBMIOAEHNEM BCEX HEOBXOAMMbLIX YCHOBM,

41O o6ycnoanm3aeT WX BbICOKYH HaleXXHOCTb.

CoefinHeHne (MOHTax) mMexay coboi Bblle ykadaHHbIX 3MEMEHTOB, BKIKOYAET
npoBeaeHne  HeoDXoauMbix  MmoarotoBuTenbHbIx  paboT, cBapky paBounx  Tpyb,
repMeTV3auuio, TENNOU3ONALUMM CTbika U BbINOMHAETCS B OCHOBHOM CTPOUTEMbHBIMM

NN MOHTaXHbIMW OpraHn3aunsaMn Ha obbekTax.

CnoXHOCTb  BLINOMHEHWS  yKasaHHbIX — Onepauui,  HeobXomMMOCTb WX
OCYLLECTBIIEHUS B MONEBLIX YCMOBUSAX, NPUBOAST K TOMY, HYTO CThIKU NPeLBapUTEnbHO
M30NMPOBAHHOTO  TpyboMpoBOAa SBASIOTCS OAHUM U3  Haubonee YA3BUMBIX K
pasrepmeTn3aummn mect. Cutyaums ycyrybnseTcs v Tem, YTo B NpoLecce aKkcnnyatamm
TpybONpoOBOAOB M3MEHeHWe TeMMepaTypHbIX PEXMMOB TENNOHOCUTENs! Bbi3biBaeT
3HauMTenNbHble  KomebaHnA  Tpyb6onpoBOAHOM CUCTEMbI, MPUBOASAWME K  OCEBbIM
[BVXeHVsIM TpyOONpoBOAa B CMOE TPYHTa, YTO MPUBOAWT K BO3PACTAHWIO Harpysok,
0CODEHHO B MECTax repmeTn3aLim CTbiKOB. YkasaHHble (haktopbi 0BycroBMMBalOT
HEeobXoAMMOCTL NOBLILEHNA TPebOBaHUA K OGECTIEYEHMIO Ha@EKHOCTM U KayecTBy

CoeIMHEHMA MY TbI C M30NUPOBAHHON TPYDOOA.

HecmoTpst Ha MHoroobpasme MydT, npeanaraembix B HAcTosALLEE Bpems, obLuyei
X YepTON OCTaETCs TO, YTO repmMeT3aums CThIKOB MPEABApPUTENbHO M30MPOBAHHBIX
TpyD B NonMMepHon 060N0uKe NPU MOMOLLM Takux MydT 0BEeCneYnBaeTCcs OaHUM UM
COBOKYMHOCTBLIO TEXHOMOTMYECKNX MPUEMOB: ODXaTnem MOBEPXHOCTW TpyObl 3a cyeT
NpyMeHeHNs My(Tbl, 0bnagatoLlei TEpMOycafoYHbIMU CBONCTBAMM, COEOVHEHVEM 33

CYET Crnos aares3vsa B KOHTakTe «MydTa — TpyBa-060r04ka», LONOMHUTEMbHLIMM



TEPMOYCaXMBaEMbIMI NIEHTaMK C TOPLOB MydTbl. [TpUMEHEHWE TEPMOYCaLIOYHbIX MydT
4epHOro LBeTa, Kak 3TO [enaeTcs B aHanorax, NpuMBOANT K MOSBMEHWMIO M3HAYaNbHO
HEBUAVMbIX AeEKTOB, Hanpumep, PakoBiH W/ ra3oBbIX Ny3bIPeN, HEPABHOMEPHOMY
pacnpefeneHnio aaresnsa, MHOPOAHLIM BKIIOYEHMAM B MECTax COEAMHEeHUs W ap.
YkasaHHble [edeKTbl, ABNAACH BHYTPEHHUMM KOHLEHTPATOPAMN HanpsKeHUi, He
BbIXOAAT Ha NOBEPXHOCTb COEAMHEHWM, @ OTCYTCTBME BU3yanbHOTO HepaspyLLaloLlero
KOHTPONA  3HA4NTeNbHO  3aTPYAHAeT UX  BbiABMEHWE, BCE 3TO  OrpaHN4MBaeT
BO3MOXHOCTU MCNOMHWTENEeN AaHHbIX pabot, a AedekTbl MoryT ObiTb OBHapyxeHbl
TOMBbKO 1PN MPOBEAEHWM  NOCNEAYIOLMX  TEXHOMOTUYECKNX — OnepaLmy, HanpuMep

«OﬂpeCCOBKa», 4TO NPUBOAUT K AONOTHUTENBbHBbIM pacxodam.

[laxe B cnyyae ncnonb3oBaHus CBETONPOHMLAEMON My(Tbl, HaNpUMeEp, Kak B
Onxawem aHanore, No3BONAILEN OTCAEAUTs (DOPMMPOBAHME CrIOSI M3OMALMM,
OTCYTCTBYET BO3MOXHOCTb KOHTPOSS 3@ 00pa3oBaHNEM OCHOBHOTO COBAMHEHUS MEXaY
MydTO 1 TPYOOM-060MOYKOR, TaK Kak TEpMOyCaXuBaeMble MEHTHI, FOCPEACTBOM
KOTOPbIX BBINONHAETCH COeAMHEHWe, NEepekpbiBaloT 0030p MECT CoefyiHeHui, Tem
CambiM  YCMOXHAKT  YCnoBuA ANA  wcnonHutens pabot M He oBecrneynBaT

BU3yann3auuio.

B npyrom aHanore, wmydTta uMeeT npospayHble NPOAOMbHbIE MOMOCH,
Yepeaylowpecs ¢ Henpo3payHbIMK, YTO Takke He NO3BOMAET UCMOMb3OBaTb ee AnS
NONHOLEHHON BM3yanMaaumn 0bpasoBaHWs KOMbLEBOTO LUBA, TaK kak MOXHO BWAETb
TOMBKO YaCTb AMMHbI KNeeBoro Wwea. OTCYTCTBUE BO3MOXHOCTI KOHTPOMS CYLECTBEHHO
BMMAET Ha HaZJeXHOCTb repmMeTn3aum CTbika NPeABapUTENHO M30NNPOBAHHLIX TPYO 1

3KCryaTaLmnoHHble CBOCTBa BCero TpyBonposoaa.

3anBNEHHbIN CNOCOD ANS TMAPABMMYECKON 1 MEXAHUYECKON 3alUKThI CoeAMHEHUN
CTbIKOB MpEeABapUTENbHO M30MMPOBaHHLIX TPYO npedycMaTpuBaeT WCNONb30BaHMe
TEPMOYCAXMNBAEMON  My(Tbl, MOMHOCTBIO  BBIMOMHEHHOW U3  CBETOMPOHMULLAEMON
nnacTmMacchl ¢ NamMATbio POPMbI, 1, B OTNIYME OT CYLLECTBYIOLLMX aHANOroE, NO3BOMSET

MOMy4nTb  BU3yambHbIl  HEPA3PYWalOWWA  KOHTPOMb,  BLIMOMHSEMbI  M0OLIMM



M3BECTHBIM Crocobamu, Hanpumep, ¢ UCNONb30BAHWEM Nyrbl. KOHTPOML CTaHoBMTCS
BO3MOXHbIM 0fiaronaps coveTaHmio B OQHOM U3fenuu (Mydre) TepmoyCaxvBaeMbix
CBOVICTB 1 CBETONPOHMLIGEMOCTH, @ TakkKe 3a CYET UCNOMb30BAHMS KOHTPACTHOTO MMM
APKOrO MO LUBETY aAre3voHHOro Matepuana, no3sossoWero pasnuunT 06pasyoLmies
OB Ha (POHE TpyObl-0DOMOYKN YkasaHHble MpuaHaku crocoba noMoraiT BuayanbHo
KOHTPONMPOBATL OCHOBHYID TEXHOMOMMYECKYl0 onepaumio «FepMeTu3auma CTbikay, a
MMEHHO, Habrioaatb 3a MpoueccoM TepMoycafki v 3a KauecTBOM 0Bxatus MydToil
TpyObI-060NM0YKY,  KOHTPONMPOBATL  NOBEAEHWE, pacrpedeneHne W akTMBaLWIo
KOHTPaCTHOrO aAresvBa, BbISBNATb UMW OUEHWBATL Hanmndne aedekToB. [aHHbIN
TEXHUYECKMN pesynbTar HeJOCTVXAM NPU VUCTIONb30BaHAM TEXHUYECKO™O peLleHns
Onikaiwero aHarnora, HECMOTPS Ha NPO3payHOCTb My(Thl, B KOTOPOIl OTCYTCTBYUE
TEPMOYCAA04HbIX CBOWCTB HE MO3BONAET, BO-NEPBbIX, BLINOMHATL HEpPasbEMHOE
Kreesoe coeanHeHne «MydTa — Tpyba-obonodka» 6e3 BHEWHEro obxaTyis MydTbl, 1
MPW 3TOM NOCTOAHHO BU3yanbHO KOHTPOMMPOBATL NPOLECC 0Bpa3oBaHmne HepasbEMHOro

KONbLIEBOIro coenHeHuns.

LononHutensHbim NpeMMyLIeCTBOM NCNOMb30BaHUA CBETOMNPOHULEEMBIX MY(*)T
ABNAETCA. NpeAoTBpalleHne HeaoCTaTouHOro Ui M3DBITOYHOro pacnnasneHns

aAire31oHHOro MaTepunana, Yto BNMAET Ha Ka4eCTBO Nnony4yaemoro Lsa.

[invHa ucnonb3ayemon MydThl AOMKHA NPEBbILATL ANMHY N30MMPYEMOro yyacTka
(CTBIKOBOTO COBANHEHMS), YTO BbI3BAHO OCODEHHOCTBIO MOHTaXa YCTPOMCTBA, KOTOPBIi
MPOW3BOANTCA MOBEPX TPYDOLI-000M104kM 1 BHaxnecT. Mpy 3TOM, OMTUMaNbHas AnvHa
My TbI ANt pasHbIX TUNOB TEMMOM30NMPOBAHHbLIX TPYOGONPOBOAOB NEXUT B Npeaenax ot
0,1 [0 1M, 4TO NO3BOMAET NEPEKPLITH CTHIK B AOCTATOMHON CTENEHW AN €10 HAAEKHON

repmMeTn3aLuimn n NCKNtoYeHna nepepacxoda matepunana.

B kauyectBe wmarepuanos Ana  MydTbl  MPEUMYyLIECTBEHHO  BbICTYNAOT
CBETONPOHULAeMble MNacTMacchl ¢ 3PGEKToM NamsaTi HOPMbI, B TOM YUCHIE CETHYATLIE

(CUJMTble) NONNMEPLI, HanpuUMmep, MNOMUITUNEH, YTO B  3HAYUTENBHOW CTeneHu
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o6ycnosneHo LUNPOKNUM  pacnpocTpaHeHnem TennounsonnpoBaHHbIX pr6()ﬂpOBO,D,OB C

rMApPOV3ONALMEN B NONMITUNEHOBON TpyBe-06omnoyKe.

C Uenbo NMoBbIWeHne d)msvmo-MexaqueCKmx WNin 3KCNNyaTaumoHHbLIX CBOWCTB,
Matepuanel K3 KOTOPbIX MpoM3BOANTCA My@)Ta MOoryT ObITb  HaMOMHEHHBIMKA  T.€.
cogepxatb B CBOEW peuentype, M3BECTHble HanoMHUTENW, Hanpumep, aHTUCTaTUK,

HykneaTop, CTabunn3aTop ANs 3aluThl OT YNbTPAUONETOBOMO N3MYYEHNS 1 T.4.

3aroToBKM ANd My(PT MPOW3BOAATCS Pa3NAYHbIMU M3BECTHBIMKA Cnocobamu,

HanpUMep, 3KCTPy3uen, NMTbeM NOA AaBNEHNeM, (OPMOBAHIEM 1 [PYIUMM.

B u3BectTHOM wn3  ypoBHA  TexHukm nateHte CLWA  1JS5869153A
TepMoycaxvsaemast MydTa AN repMeTU3aLm MMeeT Npo3payHble M HeNpo3pauHble
y4acTki, 4TO 4acCTW4HO NO3BOMAET KOHTPONMPOBATb NPOAOMNLHOE  PacrofnoXeHWe
CTbIKYEMbIX 3MEMEHTOB, O[IHAKO He NpeHa3Ha4YeHOo 415 KOMbLEBOro KOHTPONS KayecTBa
COEAMHEHNA  TEPMOYCaXMBAaEMOA My(Tbl C 3MemMeHTaMM Mo BCeV [AnuHe ¢

o6pasoBaHmeM HEPA3bLEMHOIo KNeeBoro LWwaa.

B 3asBneHHoM 130bpeTernn TepMoycaxmaeman MydTa BbINOIHEHA NOMHOCTHIO
W3 CBETOMPOHMLAEMOr0 MaTepuana, YTo B COYETaHUW C KOHTPACTHBIM aAre3voHHbIM
MaTepuanom, MMelWUM LBET, OTNMYHBIA OT LBeTa TPpyObI-0GOMOUKM U MydThl,
NO3BONAET MONY4MTb HOBOE CBOWCTBO — BM3YanuaupoBaTb (KOHTPOrupoBaTh) B
AMHAMUKE MpoLecC repmeTnaaumm ¢ obpas3oBaHMEM KNEEeBOrO LWBA, TEM CaMbiM
obecneumTb CTabnrnbHOE Ka4YecTBO Ha OIHOM 13 HauarbHbIX 3TanoB COBANHEHNS MydTa

— Tpyba-0bonoyka 1, Mpn HEOOXOAMMOCTY, CKOPPEKTUPOBATL BOMOXHbIE AEDEKTI.

HoBoe codetaHne npusHakoB, xapakTepuaylowyx onepatum cnocoba, a UMEeHHo
MCNOMb30BAHME  CBETOMPOHMLIGEMON  TEPMOYCaxmBaemon MydTbl W BbIOPAHHOO
yKkasaHHbiM  00pa3oM LBeTa aaresvoHHOro MaTtepuana  Mo3BonsT  06ecneumTs
AOCTVXEHVE YKa3aHHOTO Bbllle TEXHUYECKOro pesynbTaTta. TepMoycaxveaeMas Mydra
NO3BONAET 33 CYET Tepmoycaaks 0DpasoBaTb He TOMbKO COeAuHEHWe ¢ Tpyboi-
obonoukoi 3a cyet ee 0BxaTha, HO 1 BCReACTBUE TEPMOYCaKM CO3AaThb YCrOBIA ANS

BbINOMHEHWS KNEeBOro WwBa 6e3 4ONONHUTENbHbIX BHEWHWX NpucnocobrieHvit. Mpn aTom
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3a CYeT BbIOPaHHOrO yKka3aHHbIM 0BpasoM LBETa aAre3MoHHOMO MaTepuana B CoMeTaHuu
CO CBOWCTBOM MaTepuana My(@Tbl, TakKUM Kak NpO3payHOCTb UMM NOMynpo3payHoCTb
(ONA TOHKOCTEHHLIX MY(T), M OTCYTCTBMEM MELLAKLWMX BU3YanM3aLUMM BHELLHUX
00XMMAIOWWX CPEACTB MPOU3BOAUTCH IPMEKTUBHBIA KOHTPOMb 33 BCEM MPOLIECCOM
00pa3oBaHNs KNeeBoro CoeanHeHNs MydTbl ¢ TpyOHOI-060104KOM, YTO B COBOKYMHOCTY
obecrnednBaeT JOCTUXEHNE YKa3aHHOrO Bbllle TEXHUYECKoro pesyrbrtara. Kpome Toro,
Kak ¥ B DrmvxaileM aHarore, B MpouUecce OCYWECTBNEHWS crnocoba MOXHO BeCTy
TEKYLLMI KOHTPOMb 0DPa3oBaHWA W3ONALMOHHOMO (TENNOM3ONSALMOHHOMO) Cnost Nof

MY(DTOMN.

[TepeyeHs pueyp

CyWHOCTb  3asBMSAEMOr0  WM30DPETEHNSt  UNMIOCTPUPYETCA  YepTexamu 1

NOACHEHNEM K HUM.

dur.1 - cTolk TpybonpoBoaa A0 PasMELEHUs TepMoycaxmBaemon MydTbl;

NOBEPX TPYObI-060M0YKM YCTaHOBNEHbI aATe3VBHbIE NEHTLI.

Pur.2 — M30METPUYECKUN BW CTblka NPEeABAPUTENBHO WM3ONMPOEaHHbIX TPYD

nocne Tepmoycagkv Mydbl.

dur.3 — coefnHeHna MydTa-0bonoyka ¢ 4eheKTOM «PakoBUHA» Ha AAre3noHHOM

matepuarne, MeCTHbIN BbIPE3, MO NO3uLm A.

dur.d — coeamHenns MyTa-0b0n04Ka ¢ 4eEKTOM aares3noHHOro Matepuana —

HEPaBHOMEPHbIN LLIOB, MECTHbIW BbIPE3, NO No3uumm A.

our.5 —coeanHenns mydTa-obonodka ¢ gedekTamu B BUAE CKOMMEHWA Nop W

VHOPOAHBIMU BKMIOYEHNAMMN, MECTHBIN BbIpes, NO No3nLn A.

Ha yepTexax nosuumammu 0603Ha4YeHo:
1 - BHyTpeHHss pabovas Tpyba;

2 — BHewWHss Tpyba-o0bonoyka;



3 — aAre3voHHbIN MaTepuan;

4- Tepmoycaxmsaeman MydhTa NONHOCTbIO BLINOMHEHHAN U3 CBETOMPOHMLIAEMOrO
Matepuana;

5 — M30MALMOHHBIN (TENNON30NALMOHHBIN) CrION;

6 — neHTa 13 aareanoHHoro Matepuana;

7 — LedekT coeaMHeHUs «TepMoycaxvBaemas MydTa — Tpyba-0601104Kkar B BUAE
«PaKOBUHbI;

8 - pedexT coeanHeHns «Tepmoycaxusaemasn MydTa — Tpyba-06onoyka» B BUAE
HEepaBHOMEPHOTO LLIBA;

9 — [edbekT coeamnHeHus «TepMoycaxvBaemast MydhTa — Tpy6a-060n04kar B BUAE
CKOMMEHWA Nop 1 MHOPOAHbIX BKMKYEHUIA,

C Uenblo ynpoweHns W300paXeHMA KOHCTPYKLMW CTBIKOBOTO COEAMHEHMS
NPeABapUTENbHO M30MMPOBAHHBIX TPYD MM PaCOHHBIX WU3AENWIA, APYTUE SNEMEHTHI,
TaK/e KaK Kak LEeHTPUPYIOLiNe Onopbl, MPOBOAHWKWA CUCTEMbI MOHWUTOPWUHIA CHOS

nzonguum (COLK) 1 ap., yCrnoBHO He nokasaHs!.

Ceedenus, nodmsepxdaouiue 803MOXHOCMb OCYUECMENEHUS U30BPemeHus
Cnocob ocyLLecTBASKOT CreayoLLMM 06pasom.

[peasapuTenbHo  M3onMpoBaHHble Tpybbl COAEpKaT BHYTPEHHIW pPabouyio
TPYOy 1, BHEWHIO TpyDy-060N0UKY 2 U pPasMELLEHHbIN MEXIY HUMI U3ORSLIMOHHBIN

crnon 5.

B npouecce MoHTaxa Tpybonposoaa npefBapuTEnsHO M3OMMPOBaHHbIE TPYG
NOCNEeAOBATENbHO  COBAMHAIOT MeXay CoDoit, NepBOHaYamnbHO CoeauHsis paboume

TPYObI.

Ao coeanteruns pabounx Tpyb Tepmoycaxnusaemyto MydTy 4 B 3aLLUTHOM YexTe,
BBINOMIHEHHYIO 13 MOMHOCTBIO MMM YaCTUYHO CBETOMPOHMLAEMON NNacTMacchl C

3PEKTOM NaMATA (OPMbI, HafeBalOT Ha OAHY M3 CTbIKYEMbIX MPENBAPUTERBHO
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M30NMPOBaHHbIX TPYD, pacnonaras MydTy 4 ¢ 3a30poM NoBepx TPyobI-0E0MoYKMA 2 Ha

HEKOTOPOM PACCTOAHUM OT MEeCTa CTblKa.

[naveTp Tepmoycaxumsaemon MydTbl 4 10 e€ TePMOYCaKN MOXET MpeBbILLaTh
AvameTp BHelliHen Tpybbl-obonoukn 2, Hanpymep, Ha 1-50%, npeanoyTUTensHo Ha 1-
30%. Tepmoycaxvsaemas mydta 4 MOXET ObiTb BbIMOMHEHA C TOMWMHCA CTEHKN 0
23,5 MM (kak npasuno, He 6onee 20 MM), NPy 3TOM AOMKEH BbiTh BbIGPaH NPO3padHbIil
MaTepuar, 4To0bl 06eCneUnT BO3MOXHOCTb BU3yanu3aLm NPpOLIECCOB, MPOUCXOMALLMX
nog mydTton. Ecnu TonwmHa CTeHKM Tepmoycaxveaemon MydTbl 4 Hebonblias, He
bonee 1+10 mMm, mydra mMoxeT 6biTb BbINONHEHA 13 MONYNPO3paYHOro 6enoro (Mnu

MHOrO L{BETA) MaTOBOrO MaTepuana.

TexHonoruyeckme oTcTynbl pabodeir Tpybbl 1 BbIXOAAT 3a npepensl Tpybbi-
0DOMOYKM 2 W M3ONALUMOHHOTO crnost 5 npeunmyllecteeHHo ot 100 mMm o 350 mm.
Pabouve Tpybel 1 ycTaHaBnMBaloT BCTLIK 1 CBapUBaOT Mexay coboi ¢ ofpasoBaHnem
repMeTUYHOrO HEePasbemMHOro coeanHeHns. Tpybbl-060M04kM 2 1 TOPUBI CMOS U30MALMN
NPy 3TOM PacronoXeHsl Ha pacCTOSHUM [pyr OT Apyra, PaBHOM Cymme AfvH

TEXHOMOrMYECKMX OTCTYNOB CThIKYEMbIX paboumnx Tpyod 1.

Mocne ceapku paboynx Tpyd 1 1 NOATBEPKAEHNS repMETUYHOCTI CBAPHOTO LUBA
NPOBOAATCA [0MONHUTENbHBIE PabOTL! (04MCTKA COBAMHAEMBIX NOBEPXHOCTEN OT rPA3M,

obeaxuprBanme, coeanHerve nposoaHukos COOK n 1.4.).

Ans coeanHerus «MmydTa — Tpyba-0bonodkay CKnemMBaHMEM Ha NOATOTOBNEHHbIE
MOBEPXHOCTN Mo Kkpasm Tpyb-obonodek 2 ycTaHasnuBaloT (0OMaTbiBalOT MO BCEMy
AnameTpy Tpybbl-060n0uKu 2) 1 DUKCUPYIOT aAresvoHHbIN Matepuan 3. AAre3voHHBIN
Matepuan 3 BbINOMHEH B BUAE NEHTbI 6 M OTIMYAETCA N0 LBETY, WM SPKOCTH, UMK
OTTEHKY OT LBeTa TpyObl-0bonovku 2. TonwyHa aare3vioHHoro matepuana nexuT B

npeaenax ot 0,1 4o 5 MM, NpeanoYTUTENBLHO, He Gonee 3 MMm.
MpenmyLecTBeHHbIM LiBeTOM TPy6-000N0uYeK 2 SIBNSIETCS YepHsbIit LiBerT.

Hanee ynanaoT 3aWwuTHLIM Yexon ¢ MydTel 4 W HageurawT eé B paboyee

nonoxexHwe Ha CTbiK, NMpy 3TOM CBETONPOHMLAEMOCTb MY(*)TbI CFIOCO6CTByeT TO4YHOMY ee
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PaCNONOXEHWI0  OTHOCUTENBHO  3a(hUKCHMPOBaHHbIX 3apaHee NEeHT  afare3wuBHOro
matepuana 3. Tepmoycaxvsaemylo MydTy 4 pacnonaraloT TaK, 4TOGbl MydTa
yCTaHOBWNACh Hap CTblkyeMbiMit Tpybamn-060noukamn 2 1 Hag, CrIoOSIMA EAre3noHHOM
matepuana 3. Bosgelicteiem Tenna, Hanpumep, nMnameHeM rOpenkM, MporpesaioT

TOPLbI BHYTPEHHEN NOBEPXHOCTM MY(TbI 4 M MOANNABNSIOT 8ArE3MOHHbIN MaTepuan 3.

OAHOBPEMEHHO  NOJOIPEBAIT  HAapyKHYID MOBEPXHOCTL  TEPMOYCaXMBAEMON
My(dTel 4 1 «ycaxmBaloT» eé. Mpu 3ToM Tepmoycaxmsaemas mythTa 4 B pesynbrare
TEPMOyCaZikM MNNOTHO OXBATblBAET HApYXHYIO MOBEPXHOCTb  TpyG-oBonodek 2.
AKTVBMPOBaHHBI HAarpeBOM aAre3voHHbIN MaTepuan 3 BINOMHEHHbI B BUAE NEHTH,
OXBaYeHHbIN 11 0DXaTbIl 3@ CYET YCUNMiA TepMOyCapk KpasiMn My(Tbl 4, paBHOMEPHO
pacnpeaenseTtcs N0 COeAMHAEMOW  MOBEPXHOCTM  TpyB-obomousk 2 m
TepMOyCaxmBaemMon MydTel 4, 06pasys, nocne OxNaxaeHus, repMeTUIHOe CoeavHEHe

Mexay mydTon 4 n Tpydamm-obonoukamu 2.
MosiBrieHne BO3MOXHbIX AEPEKTOB KOHTPONMPYETCA BU3YambHO.

Ha dwur. 3, 4, 5 nokasaHbl BO3MOXHbiE AE(EKTbI HEPAZHEMHOTO COEAMHEHMS
TepmoyCaxunBaemast Mychta 4 — Tpyba-obonouka 2, KOTOpble Nerko BbISBASKOTCS
BU3yanbHbIM KOHTPOMEM B Cry4ae WCMonb3oBaHNA W30BpeTeHuss Ans repmeTvsaLim
CTbika  NMpeaBapuTenbHO  M30MMPOBaHHbIX  TPYO € MPUMEHEHMEM  NPO3PaYHON
(NomynpospayHon) MydTsl U aare3noHHoOro Matepuana 3 B BAgE MNEHTSI, UMEIOLLErO

MHOW LIBET MO CpaBHEHMIO C TPYOOM-060m04K0oN 2.

Ha dur.3 — nokasaH aedekT coeanHeHns Tepmoycaxusaemas MydhTa 4 — Tpyba-

0bonodka 2 B BIE «PaKoBUHbI» 7 Ha aAre31oHHOM marepuane 6.

Ha dur.4 nokasaro coenHerme «mydra — TpyGa-060moyka» ¢ AedekTom B BUae

HEePaBHOMEPHOrO LBa 8 Ha aaresnoHHoM maTepuane 6.

Ha dur.5 nokasaHo coefnHeHe Tepmoycaxvsaemasn MydTa 4 — Tpybia-060noyka
2 ¢ pedekTamu B BMOE CKONMEHUS Mop 9 U MHOPOLHLIX BKIKOYEHWA Ha aAre3roHHOM

Marepuane 6.
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Vicnonb3oBaHie MydTbl 4 NO3BONSET 3a CYET TOTO, YTO A U3rOTOBMEHUS My(ThI
B3SAT CBETOMPOHWL@EMbIN MaTepuan MydTbl BU3yanbHO, HepaspyLUalLLMM CrnocoboMm
KOHTPONMWpOBATL MPOBEAEHNEe NpoLecca repmeTnsauMs, a B Cryyae BblISBIEHUS
[edeKTOB, BbISBNEHHBIX MPOCTLIMU CPEACTBAMM, HANPUMEP, C UCTIONL3OBAHWEM MyMbl,
MPOBECTY PEMOHT HEPAIBLEMHOIO COBAUHEHVS MEXAY MYdTON 4 1 Tpybamn-0Bonoykamu
2.

Mecta coeguHeHnint MydThl 4 C HapyXHOW MNOBEPXHOCTBIO TpyG-oBornodek 2
3aKpbITbl TEPMOYCAXMBAEMO/ NEHTON, NEpeKpbIBaOLEN CTbIK My(Tbl 4 C HapyXHOM
NOBEPXHOCTLIO TPYBbI-0b0MoYKK 2 BBAM3N Topua MydThl 4. B pesynbtate coeamnHerue
MydpTel 4 ¢ TpybOi obonoykol 2 repmeTuanpyetcs faxabl. Mepsbiit WoB 06pasosaH
AAre3nNoHHbIM - MaTepuanom  (KneesbiM LUBOM), @ BTOPOA — 3a C4YeT ycafKku
TEPMOYCaXMNBaEMON NEHTbI, NPENATCTBYIOWEN OTrMbY MydThl NO KpasiM 1 BCNEACTBME
3TOr0 3alMLialOLLEeN KMeeBon LWOB, COeauHsioWmMiA MydTy ¢ Tpyboi-o6ionoukoin ot

MEXaHWUYECKOro BO3AENCTBINS BHELHMX CUJT.
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®opmyna n3obpeTeHus

1. Cnocob repmeTusauum CTblika NpPeaBapuTENbHO  M30NMPOBaHHbIX  TPYO,
COCTOSILMX M3 BHYTPEHHEN pabouyeit Tpydbl, N30NALUMOHHOIO CNos K TpyObl-060M04KK,
BKMIOYAIOWMA pasmelleHne mMyqpTbl NOBepX OAHOW 13 TPyD-000noYeK CTbIKyeMbIX
npenBapuTenbHO 30NMPOBaHHBLIX TPYD, HAHECEHWE Ha HapYXHYHO NOBEPXHOCTb 0Deunx
Tpy6-060N04EK aAre3MOHHOro Matepuana, UMeroLero Apyroi LseT no CPaBHEHUIO C
UseToM TpyObl-0BONOYKM, NpWM  3TOM  MCMONL3YIT  TEPMOYCaXuBaemylo  MyqdTy,
MOMHOCTbLIO BbIMOTHEHHYKO M3 CBETOMPOHWLAEMON CLUMTOMN MacTMacchl, NOcne CBapku
CTbIKYEMbIX BHYTPEHHMX paboqmx Tpyb nepemellaoT MyqpTy B OCEBOM HallpaBneHnut B
CTOPOHY BTOpON TPyBbI-060N04KM W pacnonaralT Haj aAre3voHHbIM MaTepuarnom
obenx Tpyb-obonovek, fanee MydTy HarpesawoT, obecreuvsan ee Tepmoycapky W
o0pa3oBaHMe 3a CYeT TEpMOycaaks COeAuHEHWs MydTbl BHaxnecT ¢ Tpybamu-
obonoYkamu, Npu 9TOM, afAre3VOHHBIN MaTepuan, akTUBMPYIOT HarpeBoM My(dTbl C
obpasoBaHnem nocne  ero  OXNaXOEHUs  HEepasbeMHOro  COefuHEHWs
«TepMoycaxmsaemas Mydrta — TpyOb-000N04KM», @ NOCHEe OKOHYaHWUA TEPMOYCaaku C
OfJHOBPEMEHHBIM 0DPa30BaHNEM KNEEBOro COEAUHEHNS «TEpMOyCaxvBaemas MydTa —
TpyObI-00OMOYKMY, Yepe3 OTBEPCTVE B MydTe 3anofHAIT  BCMEHUBAIOLLENCS
KOMMO3WLWEN MONOCTb, OTPAHUYEHHYKD HEM3ONUPOBAHHBIMKA YHaCTKaMn COEAMHEHHbIX
BHYTPEHHUX pabounx Tpyb, TOpueBbIMWA MOBEPXHOCTAMM M3ONALMOHHLIX CMOEB W
BHYTPEHHEN NOBEPXHOCTLIO My Thbl, NOCNE Yero OTBEPCTUE TEPMETUINPYHIT, MpK 3TOM
BEMYT BU3yanbHbIA KOHTPOMb 3a npoueccamv 06pa3osaHns Hepa3beMHOro CoeANHEHMS
MydThl ¢ Tpybamu-obonodkamu, obpasoBaHveM U nonMMepusaLmnen U3oNALMOHHOMO

Crnos Yepes MydTy 13 CBETONPOHMLAEMOV NNacTMacchl.

2. Cnocob no n. 1, omnuvarowulcs meM, Ymo aare3voHHbIn MaTepuan

BbIMONHEH B BUE NEHTbI, 00EPHYTOM BOKPYr BHELLHENR TPYObI-060104KN.
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3. Cnocob no n. 1, omnuyalowulics mem, 4mo MecTa COSAMHEHWIA
TepMOycaxinBaeMon MyTbl C HapyXHOA MOBEPXHOCTbIO TPyB-060OMoYeK 3aKkpblBaloT
TEPMOYCaX/BaeMON NEHTON, MepeKpbIBaloLLen CTbIK TEPMOYCaxMBaeMoi MydThl C
HapYXHOW MOBEPXHOCTLIO BHELLHEN TPYObi-060M104KY BBMM3M TOpLI@ TEPMOYCaXMBAEMOI]

My(PTbI, M OCYLLECTBAIAIOT €€ TepMOycaaky nyTem Harpesa.

4. Cnocob no n. 1, omnuyarowulics mem, Yymo Tepmoycaxmsaemas MydTa 13
CBETONPOHMLAEMON MMacTMacchl C TOMWMHOM CTeHKM B 1+23,5 MM BbiNONHeHa

Npo3paYHom.

5. Cnocob no n. 1, omnuvarowuiics mem, Ymo TepMoycaxmsaemas MydhTa u3
CBETOMPOHNLIAEMOi NNAcTMacChl C TONWMHOM CTeHkM B 1+10 MM BbINOMHEHa MaToBO-

benon.

6. Cnocob no n. 1, omnudarwutics mem, 4mo TOMWWMHA a/ire3 oHHOro

maTepwana pasHa ot 0,1 10 5 mwm.

7. Cnocob no n. 1, omnuyaowulics mem, Ymo [ANaMeTp TepMOYCaXMBAEMON
My(pTbl IO ee TepMOYCa/ikv NpeBbIlLaeT AameTp BHeLLHeR TpyBbl-060M04ky He Gonee,

yem Ha 1-50%.

8. Cnocob no n. 1, omnuyaowudics mem, Ymo AnameTp TEPMOyCaXVBAEMOM
My(Tbl O ee TePMOYCaZikV NPeBbIlLaeT AUamMeTp BHELHe! Tpybbl-060M04ka He Gonee,

yem Ha 1-30%.

9. Cnocob no n. 1, omauyaowulcs mem, 4mo TOMWMHA CTEHKM

TepMoycaxnBaemMon MydTbl He npesbiluaeT 20 Mu.
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