TpyoonpoBoabl
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1.BMabl coeaHeHUu
TpyodoonpoBoaoOB.
TpybonpoBoabl

[ epMeTn4yHaa cuctema m3
TPYyO, cnyxauwaa ans
nepemMeLlleHna XXMOKOCTU U
ra3oB, CHabXXeHHas 3arnopHou,
perynmpyroLien n gpyrou
apmaTtypou



*TpybonpoBoAabl

*MeXLeXoBble
'COG.EI,VII-\I}IGT oTAesibHble 00OBLEeKTbI npeanpuaTuna B
eaONHbIN KOMMNNeKC

*BHYyTpUuuexoBblie
CoeauHsieT dfifnapaTtbl U MalllMHbI B OTAEJIbHbIE
darperatbl U YCTaHOBKUA

eMarmcTpasrbHble
eXapakTtepHbl Ansa HepTerazonoobbIBaKOWMX KOMMIEKCOB,
TPaHCNOPTUPYOLWMNX HEPTb UIU ra3, a Takke ANA NPOTAXKEHHbIX
BOAONPOBOAHLIX CUCTEM



B XxumMnyeckou npomMbILLITIEHHOCTW

NPUMEHSAIOTCA TPYObI:
* CTarnbHble (U3 yrnepoaAnCTbIX U
riermpoBaHHbIX CTanen),
* YyryHHbIle (M3 ceporo YyyryHa u
deppocunupa),

°* U3 LIBETHbIX MeTannoB (aNtoMUHUA, Meau,
CBUHLA),

* KepaMuuyeckme

°* U3 NNaCTUYECKUX macc (chaonura,
TeKCTONnUTa, BUHUNNacTa, NoNiMaTurieHa u

Ap.),
° N3 CTEKIAa,
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Okpacka TpybonpoBoaoB

>Kngkoctu roproyne

KopunyHeBbIn

>KnokocTtu Heroprovmne

KopunyHeBbIn

[1pouyme BellecTBa

1 Bona 3eneHbin
2 [Map KpacHbIn

3 Bo3oyx CuHun

4 [[a3bl roproymne XKentbin

5 [[a3bl Heroproyne XKenTbin

6 Kucnotbl OpaHxeBbiu
7 LLlenoun duroneToBbIN
8

9

0

cepbin




«CoeauHeHna TpybonpoBoaos
*pa3beEMHbIE

*donaHueBoe

*pe3bboBoOE

spacTpybHOE

*Hepas3beMHble
scBapKa



Pe3bboBoe coeanHeHumne
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CBapHoe coegnHeHune

N S S A s P o e et P A

I B o A gy U N A -




~ ! g
i §
3 5
3
% A
g
; )
. " 3
&

2. dnaHueBoe
coeanHeHune
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CoeguHeHue doraHua ¢ Tpyooun

e OnaHubl NpuBapmBalOTK - ~
Tpybe nubo HageBatloT Ha T -
pe3bbe. . ‘ _

* ®raHubl YYryHHbIX TPY6 Y /[ 1
OTNMMBAIOTCHA 3a04HO C b

Tpybown.

* TpyObl U3 XPYMKNX
MaTepuanos
(deppocunng, kepamuka)
N3 LIBETHbIX METaN0oB "
NacTUYEeCKMUX macc
N3roTOBIAIOT C DOPTUKaAM
N COENHAIOT Ha
CBOOOAHO BpaLLlaloLLUXCS
donaHuax.




* KOHCTPYKUUNA pnaHLUEB U
MaTepuanoB Onga HUX
BbIOMpaeTcs ¢ y4eTom
napamMeTpoB pabo4nx cpen rno
HOPMAaTUBHO-TEXHUYECKOW
OOKYyMeHTauum un (unwm)
pekoMeHaaunam
crneunann3npoBaHHbIX
(3KCNepTHbIX) opraHmn3aLunn.



npenneHue pnaHuUeB K
TpybonpoBoA

* [pu ycrnoBHbIM gaBneHuem oo 1 Mlla (10 krc/cm?)
npuMeHsaoTca donaHubl, NpeaycMOoTPEeHHbIE Ha
ycrnoBHoe gasrneHune 1,6 MIMa (16 krc/cm?).

* MpM yCNOBHOM gaBrneHun He bonee 2,5 Ml1a (25
Krc/cm?) n Temnepartype cpebl He Bbille 300 °C
NMPUMEHSAOTCA NIOCKNE npmBapHble dornaHubl

* NpU yCNOBHOM AaBneHuu cebliwe 2,5 Mlla (25
Krc/cMm?) HesaBMUCMMO OT TeMrepaTypbl, a Takxe Ans
TpybonpoBoaoOB € pabo4yen TemnepaTypou BbllLE
300 °C HEeE3aBUCUMO OT AaBMEHUS MPUMEHSIOTCSH
donaHLbl NpMBapHbIE BCThIK.

* Npu Temnepartype Bbile 300 "C n Hmxe —40°C
He3aBMCUMO OT JaBreHUsa Ang cCoeaNHEHUS
donaHueB crneayeT NPUMEHATb LUMUMNBKN.



Hanbonee

pacnpocTpaHeHa
npuBapka gniaHua no
TIATIN/ TTIQOKARAHHON\/ HA



-

McnonHeHne B no3BonsieT HECKOMbKO

YMEHbLUNTb ANaMETP NPOKagkm n 6onToBow
OKpPY>XHOCTWU. [lnockmne donaHubl ObIBaOT Kak
rnmagkve npuBanoYHble NOBEPXHOCTU, TaK U B

NCMNOJIHEHUN «BbICTYI — BlagnHa» U «LWLUMN —
Nnas3».



[Tpn paboTe ¢ KOPPO3MOHHLIMU CcpefamMun B LIENAX
9KOHOMMUU OePULIMTHOIrO MeTanna gnaHubl
N3roTOBMNAKT U3 YIMEepoancTon cTann 1 3awulatoT
HaKnagkou n3 KNCNoToCTOUKOU ctanu B.

OCHOBHOM HeOOCTaTOK NNOCKMX onaHUueB — Manas
XXECTKOCTb Y OCHOBaAHWUA.



[Tpn NOBbLILLEHHbIX AaBMIEHUAX UK Bonee BbICOKUX TpeboBaHUAX K
repMETUYHOCTN COEANHEHUSA MPUMEHSIOT (priaHLbl C «LLENKOM» (YTOSILLEHNEM Y
OCHOBaHUs, OypToMm). YTOnuweHne y ocHoBaHMA dornaHua genaet ero bonee
XeCTKUM. PriaHubl C «LLENKOWN», TaK Xe Kak 1 NfI0CKNe, MOryT MMETb
npuBarnoYvHbIe NOBEPXHOCTU — MMNOCKME, «BbICTYN — BRNaguHa» N «LLUUM — nasy,
npuyemM NpUMeHeHNe YNIOTHEHUI «LLUMN — na3» C AaHHbIM TUNOM driaHua
bonee 060CHOBAHHO, YEM C NSTIOCKNUM priaHueM. 3 dpriaHueB C LLENKON -
Hanbonee pacnpocTpaHeHbl cTanbHble donaHLbl, MPUBapPEHHbIE BCThIK [
KOTOPbIE TaKKe MOryT ObITb M3rOTOBIEHLI C HAKMagKkaMn U3 KUCIIOTOCTOMKON
ctann. ®naHubl, NPMBaAPEHHbLIE BCTbIK, MOTYT MPUMEHSATBCS U C MeTanIM4Yeckumm
npoknagkamMmu.



HaxooaTt npumeHeHue dpnaHubl C LULEUKOW, CBApPEHHbIE U3
OBYX Yacten — Tapesnku dpnadua v sTynkn [1. dnaHubl
CTalibHbIX U YYTYHHbIX NUTbIX annapaTtoB OTNMBAKT 3a04HO C
Kopnycom. PriaHubl CTasribHble, NPUBapeHHbLIE BCThIK,
npumeHsT npu gasnednn go 20 Mlla.



CtanbHble cBObOAHbIE donaHLubl Ha OTOopTOBKE E
NPUMEHSIOT Ha annaparax U3 LBETHbIX, METANNOB, U3
HEKOTOPLIX MiacTMacc, nogaaroLmxcs oTbopToBKe, 1 Npu
HEOOXO0ANMOCTN, MaKCUManbHO 3KOHOMUTb AeMULNTHbLIN
KOHCTPYKLUMOHHbIN MaTepuar, HarnpumMmep TuTaH nim
BbICOKONErmpoBaHHyto ctanb. draHubl Ha oTbopTOBKE
NPUMEHSIOT OJ19 YCnoBHOro gasneHus go 0,6 Mrlla.



ZiZ

®dnaHubl Ha yTonuweHun (bypte) K genatoT Ha annaparax m3
CTeKna, KepaMmnKkun 1 nrnacTtmMacc, He noaaatoLmnxcs
nrnacTtnyeckon gedpopmaunm (Hanpumep, daonuTa), a Takxke
Npn HexenaTerbHOCTU CBapKu naTtpyoka u3
BbICOKOSIErMPOBaHHOW cTanun ¢ donaHuem, N3rotToBrieHHbIM N3
yrnepogucton ctann. dnaHubl ¢ 6ypToM NPUMEHSIOT A0
BECbMa 3HA4YUTENbHbIX JaBIEHUN.



[TNOTHOCTbL (pnaHLEBbLIX COEANHEHUI
OOCTUraeTcd NnocpeacTBOM NPOKMNaaoK,
KOTOpPble 3aXXUMaloTCca Mexay
donaHuamm npu nomoLm 6oNTOoB.

[Tpn ymMepeHHbIX
naBrieHnsx (B
TpybonpoBogax Ao
~40aT) NpoKNagKu
N3roTOBNAIOT U3:

[1pu BbICOKMX OaBNeHUsX:

° U3 MeTarnyoB (MArkou
cTanu, meam,
anroMmnHuA)

 Anu BbINOSTHAIOT UX B

* NapornTa, BUOE MeTannnmuyecKom
* pubps, 060NI0YKHM C
* PE3UHbI cepaueBUHOU U3

. CbTOpOI'IJ'IaCTa nnap., MATKOro matTepuara.






dnaHubl ¢ rmagkov
YNNOTHUTENBHOW NOBEPXHOCTHLIO

* [1pOCTbI MO KOHCTPYKLUN N HaxodsaT
Hanborsee WMPOKoe NPUMEHEHNE.
YMnoTHUTENbHbIE MOBEPXHOCTU
obpabaTbIBaloT, OOHAKO N3MUNLLHASA
LLNMJOBKA NOBEPXHOCTEUN HE
nonyckaetcq. lHorga Ha noBepPXHOCTH
Hape3arlT HECKOMNbKO KOMbLEBbLIX KAHABOK
TPEeYroribHOro ce4eHunst, KoTopble
3arnoSIHAKTCA NpPU 3aTArMBaHNN
COEMHEHNSI MaTepuariom MnpoKnaaku.



BbicTyn - BnaguHa




BbICTYN BrnaguHa




®naHubl «BbICTYN — BnaguMHa»

* OTO COEANHEHNE HE NMEET CYLLECTBEHHbIX
OOCTOUMHCTB U NPUMEHSIETCS NULLIb Koraa
HeobxoanmMo obecneymnTb COOCHOCTb
coeanHEeHUS.






«WNMN — nNa3»

 bonee HageXXHO coegnHeHKe «Wwun — nas» (puc. 28,
0), KOTOpPOE, NCMOSL3YIOT MPU NOBbLILLEHHbIX
OaBneHunsax, paboTte ¢ 440BUTbIMU BELLECTBAMU U
rmyboKoM Bakyyme, T. €. B bornee OTBETCTBEHHbIX
coeanHeHunax. B coegnHeHun «wmnn — nas»
NpokKnagka yknaablBaeTcs B KONbLEBYIO KAHABKY U
YNINOTHAETCS CBEPXY KOMbLIEBLIM BbICTYMNOM APYroro
donaHuya. OHa He MeeT BO3MOXHOCTHU
nedopmMmnpoBaTbCA N BblAEPKMBAET 3HAYUTENbHbIE
yaernbHble aaBreHuns. CyuecTtBeHHbIM HEOOCTAaTOK
coeNHEHUA « NN — na3» — TPYAHOCTb 3aMeEHb!
NpoKNnagKn, KOTOPY NPUXoanTcs BbipydbaTb 3younom
13 nasa.












dacoHHble geTanu

« CoegmHNTEnNbHbIE YacTu TPybONpoBOaO0B
O0ObIYHO Ha3biBalOT haCOHHbLIMU
demasnisiMu unn ghumuHaamu.

« OHK cnyxart anga nepexona oT 0gHOro
aonameTtpa Tpybbl K Apyromy, Ans
coenHeHNs TPYD C NPUMEHEHNEM
YNNOTHUTENS B CUCTEMAX OTOMNNEHUS,
BOJONPOBOAA, ra3onposoaa v gpyrmux
cucTtemax, ansi pasBeTBIeHNS NN
noBopoTa TpybonpoBoaa



K PUTUHramM OTHOCATCH:
* MbeTbI — MNPAMbIE U NMepeEXOOHbIE,
* TDOVHUKW,
* YIONbHUKW,
* KDECTOBWHHbI,
* HlapoBbie€ WTYyLepHble COEANHEHUA,

* LLIAPOBbIE YIMOBbIE MPOXOAHbIE
coeMHeHus,

* LLIAapPOBble TPONHUNKOBbIE NPOXOOHbIE
coeguHeHna v ap.
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CoegnHeHune
TPOWHUKOM (puc. 30,
6) cocToUT 13 TPEX
TpyO 2 1 TpoUHUKA







3.komneHcaTopbI
TpyodoonpoBoaoOB.

* TemnepartypHble gedpopmauum crnegyet
KOMMNEeHCUpoBaTb 3a CHET NOBOPOTOB U N3rMboB
Tpacchl TpybonpoBoaos. [1pn HEBO3MOXXHOCTU
OrpaHnU4YnTbLCA caMoKoOMIMeHcauneun (Hanpumep,
Ha COBEepPLUEHHO NPAMbIX y4acTKkax
3Ha4YUTENBLHOWU NPOTAXEHHOCTHN) Ha
Tpybonposoaax yctaHaBnueatoTcs [1-obpasHble,
NIMH30BbIe, BOJTHUCTLIE U APpYyrne KoOMrneHcaTopbl.

« KayecTBO KOMMEHCATOPOB, noanexallnux
YCTAaHOBKE Ha TEXHOMOrm4yeckmnx Tpybonposoaax,
OOJKHO NOoATBEPXOATbCA nNacnopTamMmu Unm
cepTudunkaramu.



buabl KOMMNEeHcCaTopPoOB, UX
HasHa4vYeHue.

He ponyckaeTtcs ycTaHOBKa JIMH30BbIX, CanbHUKOBbLIX U
BOJTHUCTbIX KOMMEHCATOPOB Ha TPybonpoBoAax C YCrOBHbLIM
nasrneHveM caebile 10MIMa(100krc/cm?).

[1-00pa3Hble KoMneHcaTopbl CreayeT NPUMEHATb ANs
TEXHOJTOrM4Yecknx TpyoonpoBOAOB BCEX KATETOPUNA.

[1-obpasHLIe KOMMeHcATOPbl AO0SKHbI ObITb YCTAaHOBSIEHDI
ropn3oHTanbLHO ¢ cobngeHnemMm Heobxoammoro odLero
yKrnoHa. B Buae ucknodeHus (npun orpaHUYeHHoN nriowaan)
X MOXHO pa3mMmellaTb BepTuKanbHO NeTren BBePX UM BHU3 C
COOTBETCTBYOLLUUM APEHAXXHbIM YCTPOUCTBOM B HU3LLIEN TOYKE
1 BO3OYLUHUKAMW.

[1pn ycTaHOBKE NIMH30BbIX KOMMNEHCATOPOB Ha
rOpn3oHTanbHbIX ra3onpoBoAax ¢ KOHOEHCUPYOLLUMUCSA
razamm N4 KaXkgomn NUH3bl JOSMKEH ObITb NpeayCMOTpeH

NMNAQLIANY VYol ALl rereAT™N



[Mpn MOHTaXXe TpyOoNpPoOBOAOB KOMMNEHCUPYHOLLIME YCTPOMUCTBA A0S KHbI

ObITb NpeaBapuUTENbHO PaCTSAHYThI UK CXXaTbl. BenuunHa
npeaBapuTENbHON PaCTSXKKN (CXKaTUSI) KOMNEHCUPYIOLLEro YCTPOWCTBA
yKa3blBaeTCs B NPOEKTHOW JOKYMEHTaL MM U B MacnopTe Ha Tpyoonposoa.
BenuurHa pacTskkm MOXET N3MEHATLCS Ha BENUYNHY MOMPaBKy,
y4nTbIBaoOLLEN TeMnepaTypy nNpu MOHTaxe.

KayecTBO KOMNEHCaTopOB, NoAsiexallinx ycTaHOBKE Ha TEXHONMOMMYeCcKnx
TpybonpoBogax, AOSMKHO NOATBEPKAATLCA NacrnopTaMmun Unu
cepTuukaramum.

Mpun ycTaHOBKe KOMMNeHcaTopa B nacnopT TpybonpoBoaa BHOCAT
crneayloume gaHHble:

TEXHUYECKYHO XapaKTEPUCTUKY,
3aB0O-U3roTOBUTESNb U oA N3roTOBIEHUA KOMMNEHCATOPA;
pacCcTosiHME MexXxay HENOABUXXHBbIMW ONnopamu,

HeobXxoaMMY0 KOMMEHcaLUuIo,

BENUYNHY NPEeaBaPUTENBLHOMO PACTXKEHUS;

TemMnepaTypy OKpy»xatloLLero Bo3gyxa npu MoHTaXe KoMmneHcartopa

oary.



Onopbl U NoaBeCKHU

« Onopbl 1 NOABECKU CNeayeT pacnosnarartb No
BO3MOXXHOCTU OnmKe K cocpegoTO4EHHbIM
Harpyskam, apmarype, pnaHuam, acoHHbIM
aetanam u 1.n. Onopbl 1 NOABECKN
paccyYMUTbIBAOTCA HA BEPTUKAlbHbIE HArpy3Kkuy oT
Macchkl TpybonpoBoaa ¢ TpaHCnopTMpyemMomn
cpegou (Mnu Bogou npu rmgpoucnbiTaHnuin),
nsonaunmn, ytepoBKku, Nbaa (ecnm BO3MOXHO
obriegeHeHne), a Takke Harpy3ku, BO3HUKatoLWme
npuv TEPMNYECKOM pacLuMpeHnmn Tpybonposoaa.



« Onopbl 1 NOABECKX pacnosiaraloTCa Ha PacCTOAHUMN
He MeHee 50 MM OT CBapHbIX LLUBOB A11A Tpy6
anameTpom meHee 50 MM 1 He meHee200 mm ong
TpyO gnameTpom cBbille 50 Mm.

« [1ns TpyObONpoBOAOB, TPAHCMOPTUPYHOLLINX
BellleCcTBa C OTpuuaTternbHOUN TeMnepaTypoun, npu
HEOOXOOAMMOCTU UCKIMOYEHNS NOTEPL Xonoaa
cnegyeTt NPUMEHATb ONopbl C TEMNTOU30NUPYHOLWLMMN
npoknagkamu.

* [1pun BbIOOPE MaTepmanoB Anst ONOPHbIX
KOHCTPYKLUIA, ONOp N NOABECOK, pa3MelllaeMbIX BHE
NOMEeLLEeHNN U B HeoTannmBaemMbIX NOMELLEeHUsX, 3a
pPaCYETHYIO TeMnepaTypy NPUHUMAETCS CPEOHSIS
TeMmneparypa Hanbdonee XxonoaHou NATUOHEBKMN C
obecrne4yeHHOCTbI0 0,92.



MaTtepnan a5ieMeHTOB ONop 1 NOABECOK, NPUBapUBaeMbIX K
TpybonpoBoay, AOMKEH COOTBETCTBOBATbL MaTepuany
Tpybonposoaa.

[1ns anemeHTOB OMOpP M NOABECOK, HEMNOCPEACTBEHHO
conpukacarLmxca ¢ TpybonpoBoaoMm, crneayeT Takke
yYMUTbIBaTb TEMMEPATYPY TPAHCNOPTUPYEMOrO BeLLEeCcTBa.

[ns obecnevyeHns NpoeKkTHOro yknoHa TpybonpoBoaa
pa3peLlaeTcsa yCTaHOBKa NoA, NoAyLLKK Ornop
MeTannuMyecknx noaknaaoK, npuBapuBaemMblx K
CTPOUTENBbHbLIM KOHCTPYKLINSIM.

[ns Tpy6onpoBoaoB, NOABEPXKEHHbIX BUOpaLuuu, cneagyet
MPUMEHSATb OMOpPblI C XOMYTOM M pacnonaratb Ux Ha
CTpOUTENbHbIX KOHCTPYKUMAX. [NoaBeckn Ans Takux
TpybONpoBOOOB AONYCKAETCA NpegycMaTpmBaTh B Ka4ecTBe
OONOSNTHUTENbHOIro cnocoba KpenneHus.



Unopsbl noa TpyoonpoBoabl AOITKHbI
yCTaHaBnnMBaTbCA ¢ cobnogeHnem crieayoLmx
TpeboBaHUN:

A) OHUM OOMKHbI NNOTHO NpUNeraTb K CTPOUTENbHbLIM KOHCTPYKLMSIM,

B) OTKIIOHEHME NX OT NPOEKTHOrO MOSIOXKEHNA HE OOSTKHO NPEeBbLILLATh B MaHe £5 Mm
ona TpybonpoBoaoB BHYTPU MOMELLEHUI U £ 10 MM 4N HAPYXXHbIX TPYOONpOBO4OB;
OTKITOHEHWE MO YKNOHY He OO0MKHO npeBbiwaTtb +0,001;

B) yknoH TpybonpoBoaa nposepseTcs npudbopamun nunu cneymanbHbIMn
npucnocobneHnsmMmn (HUBENNMPOM, rMapPOCTaTUYECKUM YPOBHEM 1 OP.);

[') NnOABWMKHbIE OMOPbLI U UX AETanu (BepXHUe 4acTu ornop, POIMKN, LUAPUKK) AOITKHbI
yCTaHaBNMBaTbCS C y4ETOM TEMMOBOro YAMMHEHNS KaXaoro y4acTtka TpybonpoBoaa,
ANS1 YEro onopsbl U UxX aetanu Heo6xoaMmo cMmeLlaTb Mo OCY ONOPHOW NMOBEPXHOCTU B
CTOPOHY, NPOTUBOMOMOXHYH YANUHEHWNIO;

O)Tarn nogBecok Tpy60onpoBoaoOB, HE UMEOLLMX TENNOBbIX YANTMHEHWIA, OMKHbI ObIThb
YCTaHOBMEHbI OTBECHO; TAMN NOABECOK TPYOONPOBOAOB, MMEILLNX TEMMNOBLIE
YOJTIMHEHUS, AOIMKHbI YCTaHABNUBATbCS C HAKITOHOM B CTOPOHY, 00paTHyto
YANUHEHMWIO;

E) npy>xmHbl 0Nop 1 NnoaBeCoK A0MKHbI ObITb 3aTAHYTbI B COOTBETCTBUN C YKa3aHUSAMU
B NMPOEKTe; Ha BpeMs MOHTaxka 1 rmapaBnnyeckoro UcnbiTaHust Tpyo6onpoBoaos
MPY>XMHbI Pa3rpykarTcsi pacnopHbIMU NPUCIOCObNeHnamu;

>K) Oropksbl, yCTaHaBIIMBaeMbI€ Ha JHE JTOTKOB U KaHal10B, HE AOJKHbI MPENATCTBOBATb
CBO60,D,HOMy CTOKY BOAbl MO AHY JIOTKa Ui KaHarsa.



