rOCYOAPCTBEHHbIN KOMUTET CCCP
Mo OENAM CTPOUTENLCTBA
(rOCCTPOW CCCP)

MHCTPYKLUUA
MO NPOEKTUPOBAHUIO U MOHTAXY CETEN
BOAOOCHABXEHUA N KAHANTU3ALIUN
N3 NNACTMACCOBbLIX TPYB
CH 478-80

YmeepxdeHa

rnocmaHosneHuem

locydapcmeeHHozo komumema CCCP
o denam cmpoumeribcmea

om 31 utons 1980 e. * 117

PaspabotaHa CKTB 3Hepronpomnonumep MunaHepro CCCP, Coto3sogokaHannpoektom Focctposi CCCP, HAN MoccTpos
MmaBmoccTpos npu Mocropucnonkome, banbHeoTexHnyeckon naptTnen koHTopbl FeomuHBog NHCTUTYTa KypopTonorum u
dumsnotepanmm Munsgpasa CCCP npu yyactnn HUAWM canuTapHon TexHukn MuHctporimatepmanos CCCP n BHUUCT
MuHHedTerascTposi. OTpaxaeT nocrnegHue AOCTUXEHNSA 0TeYECTBEHHOIO U 3apy0eXHOro onbiTa CTPOMTENLCTBA U 3KCNyaTauum
ceTel U3 NnacTMaccoBbIX TPYD, a Takke AaHHbIe Hay4YHO-UCCeaoBaTeNbCKUX MHCTUTYTOB MO rMAPaBINYeCcKUM UCCneqoBaHNSAM
Tpy6onpoBOoaoB M hacoHHLIX YacTel. C BBOAOM B AEACTBUE HacTosALen VIHCTpyKUMM yTpadumBaeT cuny “MIHCTpyKUmMs no
NPOEKTUPOBAHMIO U MOHTaXy BOOOMPOBOAHbIX U KaHaNM3aUnoHHbIX CETEN U3 nnacTMaccoBbix Tpy6” (CH 478-75).

[Inst HXXEHepOoB N TEXHWMKOB, paboTatoLmx B 06nacTy BOOOCHAOXEHNS U KaHanM3aumm.

Tabn. 35, un. 23.

B paspaboTke VIHCTpyKUMM NpUHUManu yyactue: kaHaunaaTtel TexH. Hayk A. A. [lobpombicrnos, A. J1. nesep, B. U. MNonband (CKTB
OHepronpomnonumep); uux. V. b. MoHacTeipckuii (Coto3BogokaHan-npoekT); kaHanaaTtbl TexH. Hayk A. B. Aneckep, A. B. Cnagkos;
nHx. A. A. OtctasHoB (HW MoccTtpos); kaHa. TexH. Hayk B. M. EBctadbeB; nhx. J1. [1. Maenos, (FTeoMMHBOA); kaHA. TexH. Hayk K. .
BanueB (BHUUCT); kaHa. TexH. Hayk C. B. Exnakos (HUUCT).

Pepaktopbl — nHxeHepbl b. B. TamboBues, H. A. LUnwos (Focctpont CCCP), kaHamnaatsl TexH. Hayk A. A. lobpombicnos (CKTb
OHepronpomnonumep), A. b. Aneckep, A. B. Cnagkos (HWW Mocctpoi), J1. I'. Cnés (MakCW).

U3meHeHune CH 478-80.

MocTtaHoBneHmem Mocctposi CCCP ot 26 noHsa 1985 r. Ne 99 yTeepxxaeHo u ¢ 1 sHBapst 1986 r. BBogMTCA B AeficTBMe paspaboTaHHOoe
HWMNMoccTpoem MmasMoccTpost npu MocropucnonkomMe, BHafaiHia MTnasAMY Mockebl npu Mocropucrnonkome v npeacTasfieHHoe
naBTexHopmupoBaHnem Focctposi CCCP nameHeHne NHCTPYKLUM MO NPOEKTUPOBAHNIO U MOHTaXy CEeTel BOAOCHabXeHUs 1
KaHanusaumn 13 nnactmaccosbix Tpyo (CH 478-80), yTBepxaeHHom noctaHoBneHveM Mocctpos CCCP ot 31 niona 1980r. * 117.
TeKCT M3MeHeHNs MPUBOAUTCS HUXKE.

MyHKT 4.2 N3n0XnTb B HOBOW peaakumu:

“4.2. Ansa obecneyeHns noxapHon 6e30nacHOCTU MHOTO3TaXHbIX 34aHWIA Pa3NMYHOro Ha3HavYeHNs NpU NPYUMEHEHNW NNacTMaccoBbIX
TPYO AN CMCTEM BHYTPEHHEeW kaHanm3auumn 1 Bo4OCTOKOB Heobxoanmo cobnoaate creaytolme ycrnoBus:

a) NPOoKMaaKy KaHanu3aunMOoHHbIX U BOAOCTOYHbIX CTOSIKOB CriegyeT OCYLeCTBAATb CKPbITO B MOHTa)XHbIX KOMMYHUKaLMOHHbIX LUaxTax,
wrpabax, kaHanax u kopobax, orpaxgaroLme KOHCTPYKLUMN KOTOPbIX, 3@ UCKIOYEHeM NuULEeBOo naHenun, obecneynsaioLLen 4OCTyn B
LwaxTy, Kopob v T. M., AOMKHbI ObITb BbIMOMHEHbI U3 HECTOPaeMbIX MaTepuarnos;

6) nNuueBylo NaHenb criegyeT U3roTOBNSAThL B BUAE OTKPbIBAKOLLENCS ABEPU U3 CrOPaeMoro Matepvana npy npumeHeHnn Tpy6 ns
NonNMBMHUNXNOPMAA U U3 TPYAHOCTOpPaemMoro marepuana — npyu npuMeHeHumn Tpyb n3 nonuatuneHa.

MpyvMeyaHue. [lonyckaeTcst NPUMEHEHNE CropaeMoro Matepvana Ans nuueBon naHeny npu NonNUaTUEHOBbLIX Tpybax, HO Npu 3ToM
ABepb AOMKHa ObiTb HEOTKpPbIBatoLLENCcs. [na AocTyna k apmaTtype U peBu3nsaM B 3TOM Cllyyae JOMKHO npedycmMaTpuBaTtbCst
YCTPONCTBO OTKPLIBAIOLLMXCA TIOKOB NIolLaasio He Gonee 0,1 M* ¢ KpbIlLKaMK;

B) B noABanax 34aHuin npyu OTCYTCTBUM B HUX NPOM3BOACTBEHHBIX CKMaACKUX U Cry>KeBHbIX MOMELLEeHNW, a Takxke Ha Yepaakax u B
NMOMELLEHNSIX CaHy3MOB XMUTbIX 30aHWUIA NPOKNaAKy KaHann3auMoHHbIX U BOAOCTOYHBIX N1acTMacCcoBbIX TPY6onpoBoAoB AonycKaeTcs
npegycMaTpuBaTb OTKPbITO;

r) MecTa NpoxoAa CTOAKOB Yepe3 NepeKpbiTUS JOMKHbI ObiTb 3agenaHbl LeMeHTHbIM PacTBOPOM Ha BCHO TOMLUMHY NEePeKpbITUS ;

[) y4aCTOK CTOsIKa Bbille nepeKpbiTust Ha 8—10 cM ([0 ropuM3oHTanbHOro oTBOAHOro Tpybonposoaa) cnegyeT 3alumilaTh LEMEHTHbIM
pacTBOpOM TOMLWUHOW 2—3 CM;

e) nepen 3aAenkomn CTosika pacTBOPOM Tpy6bl AOMKHbBI 06epThiBaTbCA 6€3 3a30pa pyNoHHBIM MTMAPOM3ONALMOHHBIM MaTepranom”

Oneuatkn B MHcTpykumm CH 478-80

Mpu n3ganmm NHCTPyKLMM NO NPOEKTUPOBAHMIO U MOHTaXYy CeTel BOAOCHaAbXeHNs 1 kKaHanu3aumm n3 nnactmaccosbix Tpyo (CH 478-

80) gonyLleHbl criegytoLme onevaTku.

1. n. 1.8. Ccbinky Ha n. 6.3 cnegyeTt 3aMeHuTb Ha n. 6.5.

2. Tabn. 4. B ab3auax ¢ ABeHaauaToro no wecTHaguartbii 0bnacTv npuMeHeHns TUNOB COeaAMHEHUs NacTMaccoBbIX TPy cnedyeT

yuTarh:

cnocob coeguHeHns obnacTv NpUMeHeHNs

Ha cBOBOAHbIX braHuax u To e, oT 235 MM U Bbilwe

npuBapeHHbIX CErMEHTHbIX

ynopax

Ha npuBapHbIX driaHuax HanopHble 0o gasnexus 0,25
Mna (2,5 krc/cm?) u GesHanopHble
Tpybonposoab! ANs NPUCOeaNHEHUS K
apmaTtype, MeTanmmMyeckum acoHHbIM
YyacTam u Tpybam guametpom oT 50 Mm
V Bbllle

Ha cBobOgHOM (hrnaHue ¢ HanopHble 1 6e3HanopHble
KOHYCHOWM OTOYypTOBKOW TpyOonpoBoAkl ANsi Npucoeau-



HEHUs K apmatype, MeTanam4yecknuv
acoHHbIM YacTaM 1 Tpybam
anameTtpom oT 50 MM 1 Bblle

Ha HaKMAHOW ranke c HanopHble N 6e3HanopHble

KOHYCHOW OTOYpTOBKOWM TpybonpoBoabl AN Npucoeau-

HeHUs K pe3bboBbIM YacTaM apmartypsl,
MeTansmyeckum pesb06oBbIM AeTansim
N CaHUTapPHO-TEXHWYECKUM Npnbopam
anameTtpom o 50 mm

Ha HaKWAHOW ranke c To Xe

dopmMoBaHHbIM BypTOM

3. n.11.14. Mocne cnoB “3HayYeHunst NPoaosIbHLIX YCUIUIA” AONOSHUTL CloBamu “B TC”.

4. Mpunoxenwue 4. Mog pagamu |, 11, 1ll, IV n V cnegyet uitatb cootBeTcTBeHHO “tun J1, Tun CJ1, Tin C, Tun T 1 Tun OT".

5. MpunoxeHune 9.

nepebin ab3ay criegyet uiTaTb:

MHMN 1601 — — —

cn,.,.

cegbMolt ab3au cnegyer ymTath:

MBI 280 J1 — — — B rmMuHax, CyrnnHKax u cynecsax
Cn , po 4,5 — Tpy6bl yknagbiBaTb Npu ycno-

C , — 0o 1,5 BUK yNnoTHEHMS FpyHTa

BOCbMOM ab3au cnepyet ynTath:

MBI 315 J1 — — — B rMuHax, CyrnnHKax u cynecsax
CNn , po 4,5 — Tpy6bl yknagbiBaTb Npu ycno-

C .., BUM YNJIOTHEHMS rpyHTa

MBM 355 J1 — — — B neckax Tpybbl yknaablBaTb

CIN po 6 pno 6 0o 5,5 npu ycnosmu NpocToro ynnot-
HEHWS TPYHTa; B CyrfMHKax, Cynecsix n
rNyMHax yknagbiBaTb TOMbKO Ha
cnpounupoBaHHOe OCHOBaHWeE Npu
yCNOBUW TLWATENbHOrO YMNOTHEHNUS

rpyHTa
C, .. B rvHax Tpybbl yknagbiBaTb
npy YCIOBUW YNIOTHEHWS! TPYHTA
MNBM 400 N — — — T0 Xe
CNpo6po6p05
C,..
MBI 450 J1 — — — 10 xe

CNpo6po6pno4

MocTtaHoBneHnem Mocctposs CCCP ot 25 masa 1990 r. 1 51 yteepxaeHo n ¢ 1 uonsa 1990 r. BeegeHo B geicteme paspaboTaHHoe
BHWI BOLAEO MNocctposi CCCP ¢ yyactvem LIHUN3M nHxeHepHoro oGopyaosaHust TockomapounoaéTtydsl npu Mocctpoe CCCP
ny6nukyemoe Huxe nameHenme * 1 CHull 3.05.04—85 “HapyXHble ceTu U coopyXeHUs1 BOAOCHaGXeHUs U KaHanusauum”,
yTBEPXOEeHHOro noctaHoBneHnem Focctposs CCCP ot 31 maa 1985r.1 73,

OTWM e NOCTaHOBNEHMEM NPU3HaHbI yTpaTuBWKUMKU cuny ¢ 1 nionsa 1990 r.:

pasgen 11 NHCTpyKumMm No NpoeKTUPOBAHMIO U MOHTaXy CeTel BOAOCHabXeHUs 1 kaHanusauumn n3 nnactmaccosbix Tpy6 (CH 478-80),
yTBEPXAEeHHON nocTaHoBneHmem Mocctpos CCCP ot 31 niona 1980 r. 1 117;

pasgensl 16, 17 n 18 npunoxeHus k noctaHoBnenuto Mocctposs CCCP ot 11 mas 1983 r. 1 92 “O6 nameHeHun MHCTpyKUummn no
NPOEKTUPOBAHMIO U MOHTaXy CeTell BogoCHabXeHWsi U KaHanm3aumm 13 nnactmaccosbix Tpyo CH 478-80".

CTtpouTenbHble HOpMbI

"ocynapcTBeHHbI komuteT CCCP CH 478-80
no genam UHcTpyKuma
cTpouTEnbCTBA Mo NPOEKTUPOBAHMUIO BsameH
(Focctpont CCCP) 1N MOHTaXy ceTeil BogocHabxeHust CH 478-75

1 KaHanusauuu
13 nracTmaccoBbIX Tpy6

TpeboBaHusa HacToswen VHCTPYKUMN AOMKHbI BbIMOMHATLCSA NPU NPOEKTUPOBAHMMN 1 MOHTaXe HapYXXHbIX U BHYTPEHHUX ceTel
BOOOCHabXeHWs 1 KaHann3aumm, NpoknaabiBaeMblX C NPUMEHEHMEM NIaCTMAaCcCOBbIX TPY6 HapyXHbIM AnameTpoM Ao 630 MM 13
nonuatuneHa Huskon nnotHoctu (MHIM), nonuatuneHa Boicokon nnoTtHocTy (MBI1), nonuemuHunxnopuaa (MBX) nonunponunena (M07).
HacTtosiwasa NHCTpyKuusi He pacnpocTpaHseTcs Ha NPOEKTPOBaHWE BHYTPEHHEro NPOTMBOMNOXapHOro BOAONpoBoAa 1
Tpy6onpoBoaoB, TPAHCMOPTUPYHOLLMX abpasnBHble cpeabl (Necok, 30My, LUMakK).
B NHCcTpykumMn npuBeaeHbl 0COBGEHHOCTN NPOEKTUPOBAHUS € MOHTaXa BOAOMNPOBOAHBIX U KaHANM3aUMOHHbIX CETEH U3 YKa3aHHbIX
nnacTmaccoBbix Tpy6, obnagarowwmx cneundunyeckumy CBONCTBaMu.
A. NIPOEKTUPOBAHUE BOOOMPOBOAHLIX
U KAHANTU3ALUMOHHbBIX CETEMN

1. O6wme ykasaHuA
1.1. Mpun NpoeKTUPOBaHMM CETEN BOQONPOBOAA U KaHanusaumm cregyeT NpUHUMaTb NrnacTMaccoBble TpyObl, M3roTOBNEHHbIE METOAOM
HEenpepbIBHOWN LLIHEKOBOW 3KCTPY3nun, U

YTBep)K,EI,eHbI NOCTaHOBIIEHNEM

BHeceHbl "ocypapcTBeHHoro komuteta CCCP Cpok BBefeHus
CKTB no genam ctpoutenoctaa oT 31 nons 1980 B AencTBune
OHepronpomnonumep MnunaHepro CCCP r.1117 1wvona 1981 .

Tabnuua 1



Mokaszarenun

[MnoTHoCTb

HavanbHbIn Mogynb
yrpyroctn

Mpenen TekyyecTn npu
pacTsxXeHun

OTHOCHTENbHOE YANMHEHNE
npu paspbise

Temnepartypa Xpynkoctu
Temnepartypa nnasneHusi

TennonpoBogHOCTb

KoadpdpmumeHT nuHenHoro
pacLumpeHnsi

Eannuua
n3mepeHus

ricm®

MMa
(krc/em?)

Mla
(krc/em?)

%

°C
°C

B1/(m x °N)
(kkan/y x m x rpapn)

1°C

nBen
0,94—0,96

500—900
(5000—9000)

20—21
(200—210)

200—350

—30
125, 135

0,42
(0,36)

0,00022

Martepuan Tpy6

MHM

0,91—0,93

100—250

(1000—2500)

9,5—10
(95—100)

250—300

—60
110, 120

0,35
(0,30)

0,00022

MNBX-100

1,38—1,4

1500—3000
(15 000—30 000)

45
(450)

10—50

—18
Bbiwe 75

0,15
(0,13)

0,00008

haCoHHbIEe YacTW K HUM, U3rOTOBMNEHHbIE U3 TOrO XXe MaTepuana no COOTBETCTBYIOLUMM TEXHUYECKMM YCIIOBUSM.
1.2. OcHOBHble h13NKO-MexaHN4ecke CBOMCTBA NnacTtMaccoBbix TPY6 npu Temnepatype +20° C npuBeaeHsbl B Tabn. 1, a xumu4yeckas

CTOWKOCTb — B Tabn. 2.

rr
0,9—0,91

800—1080
(8000—10 800)

28—35
(280—350)

700

Ot —15 gpo—8
154, 170

0,1
(0,088)

0,00011

Mpn 3aMep3aHnn XNOKOCTU B NONUITUIEHOBLIX TPyBax OHU He paspyLualoTcs, a yBenuumBatotcs B guametpe. [Npu oTTramBaHmm
XMUAKOCTM TPYObl BHOBb NMPUMOBPETAT NPEXHUIA pasmep.
1.3. nsa ceTen BoAoNpoBoAa, BOOOCTOKOB U HapyXHbIX CETEW kaHanM3auuu cnegyeT NpYMEeHsiTb HanopHble TPpyObl U hacoHHbIe YacTn
13 MBI, MHM, MM n HennacTuduumposaHHoro NBX. CopTaMeHTbl HANOPHbLIX TPYO 1 NUTBLIX haCOHHbLIX YacTen NpuBedeHbl B Npun. 1—

EJ'IFI BHYTPEHHNX Be3HanopHbIX TpybonpoBOAOB crieayeT NPUMEHSITb KaHanM3aunoHHble Tpy6bl 1 hacoHHbIE YacTu U3
Tabnuua 2
Martepuan Tpy6
PeareHt nn nBx nBM, NHMN
Temnepartypa peareHTa, ° C, oo

20 40 60 20 40 60 20 40
ATIOMUHUSI CEPHOKMCIIOrO pacTeop, %, O0:
w0 Cc Cc C Cc C yC C C
60 Cc Cc Cc Cc Cc C Cc C
AMMMnadHasa Boga C C C C C YC C C
AMMOHUSA cepHokucrioro pacteop (4o 10 %) C C C C C YC C C
Boaa mopckast C C C C C C C C
Bopaa xnopHas, r/n, go: C C C C C C C C
2
10 yC yC | — yC HC HC yC yC
MMHO3eMa CepHOKMCIIOro pacTBop C C C C C C C C
YKenesa cepHOKMCIOro OKUCHOro pacTBop C C C C C C C C
YKenesa xnopHoro pacteop (4o 10 %) C C C C C YC C C
Kanusa mapraHuosuctoro pacteop (4o 11 %) C C C C C C C C
Kanbuus runoxnopuga pactsop — — — C C YyC C C
(OBYyxOCHOBHasi conb)
Kucnota cepHasi, %, fo: — — — C C YC C C
30
60 Cc Cc — Cc Cc C C yC
96 C — — C yC yC yC HC
Kucnota consHas C C C C C yC C C
KpeMHek1cnoTa akTMBnpoBaHHas C C C C C C C C
Kynopoc xenesHbiin (4o 10 %) C C C C C C C C
Kynopoc meaHbin (o 10 %) C C C C C YyC C C
Hartpus rekcameTtadpoccat pactsop C C C C C C C C
Hatpusa Tpunonudocdat pacteop C C C C C C C C
Hatpus kpeMHedTopUCToro pacTeop C C C C C C C C
Hartpa egkoro pacteop (8o 40%) C C — C YyC YyC C C
Hatp dTopucTbiit pacteop C C C C C C C C




Mornoko nssecTkoBoe C C C C C C C C
O30H Cc Cc yC C Cc yC yC yC
CepHuCTbIN aHrmapua (KMakui) — — — YyC YC YyC C C
CepoBopopop — — — C C YC C C
dTop yC HC | HC yC HC HC HC HC
Xnop razoobpa3sHbiii HC HC | HC HC HC HC HC HC
Xnop xuakun, %: HC HC HC HC HC HC HC HCc
0o 100

0,5 C YC | HC C C C C yC

YcnoBHble 0603HaveHusi: C— ctoek, YC — ycnoBHo-cToek, HC — He cToek.

MBM, MHM, NBX. CopTamMeHTbl kaHanM3auMoHHbIX TPYO 1M haCoHHbIX YacTel NpuBeAeHb! B npun. 8.

Mpumeyanus: 1. Mpu BoiGope TPYy6 1 haCOHHbIX YacTen No copTaMmeHTaMm, NPUBEAEHHbIM B Npur. 1—8, HeobxoAnMOo Takxe
MCNoNb30BaTh AaHHbIE 3aBOAOB-M3rOTOBUTENEN O HOMEHKNaType U3Aenui, BblMyckaeMblX B JAaHHOE BPeMs.

2. ins nnacTmaccoBbix TPY60NpOBOAOB AONYCKAETCA NPUMEHeHe PaCOHHbIX YacTel, U3roTOBMNSEMbIX U3 MacTMaccoBbIX TPYO
MeToAamMM CBapku U POpMOBaHUS, a Takke MeTannM4yecknx pacoHHbIX YacTel U NepexoaHbIX ANeMeHTOB

3. MnactmaccoBble cBapHble dacoHHbIe YacTu A1 HanopHbIX TPY6onpoBoaoB, NpoknaabiBaeMbix U3 Tpy6 Tunos J1, CJ1, C, 4OMmKHbI
N3roToBnATLCS U3 TPY6 Ha OAuH TN Bbiwe, a Ana Tpyb Tuna T — n3 metanna unu Tpy6 Tvna T ¢ nocneayowmM yCUneHmem CBapHbIX
LLBOB.

1.4. Ansa ceTen BOAONPOBOAA M KaHanu3aumu 4onyckaeTcs NpuMeHeHne Apyrnx BUAOB NNacTMaccoBbiX TPYD 1 hacoHHbIX YacTen, B
TOM Ymcne 3apybexHOoro NnpomM3BoACTBa; NpM 3TOM MpK nNogadve rno HUM BOAbl Ha XO35IMCTBEHHO-MUTLEBLIE HYXAbl TpebyeTcs
OOMNOMHMTENbHOE COrNacoBaHne C opraHamy CaHUTapHO-3NMAEMMNONOrMYECKon cryxobl. MpuMeHeHne ykasaHHbIX TPYO AOMKHO
OCYLLLECTBNATLCSA C Y4ETOM PEKOMEHOALMNA NOCTaBLLMKOB.

1.5. NS BbINONHEHNA HEPA3bEMHbIX COeAMHEHUA HEOOX0AUMO NPUMEHSATL TPYObI M PaCOHHbIE YacTV U3 OOHOPOAHOrO MNOIMMEPHOro
martepuana. lNMprumMmeHeHne Tpy6 1 hacoHHbIX YacTeln U3 Ppa3HOPOAHbIX MaTepuanos ANs BbINONHEHUS Hepa3beMHbIX COEAUHEHUI He
AonyckaeTcs.

1.6. Mpu TpaHcnopTMpoBKe NO TpyHGaM BoAbl M HETOKCUYHbIX XUAKOCTEN (K KOTOPbIM MaTepuan Tpy6 XMMUYeCKn CTOeK), MMetoLLmnX
Temnepatypy Ao 20° C, ganexue B Tpy6onpoBoge HC AOMKHO NpeBbIWaTh: Ans Tpy6 Tuna J1 (nerkuit) — 0,25 MMMa (2,5 krc/cm?); CIN
(cpenHenerkuit) — 0,4 MrMa (4 krc/cm?); C (cpeaHuit) — 0,6 MMMa (6 krc/em?); T (Tsbkenbiin) — 1 MMMa (10 krc/cm?).

1.7. Bbibop maTepuana u Tuna Tpyb crnegyet npoM3BOAUTL C y4ETOM YCrnoBuid paboTbl TpyGonpoBOoaoB, TeMnepaTypbl 1
arpeccuBHOCTM TPAHCMOPTUPYEMbIX XUOKOCTEN, a Takke cpoka cnyxbbl TpybonposBoaos no rpacduvkam Ha puc. 1—4.

Mpwn TpaHCNOPTMPOBKE XWUAKOCTEN C TOKCUYHBIMU CBOWCTBAMMU, K KOTOPbIM MaTepuan Tpyb XMMUYECKU CTOEK, U HETOKCUYHBIX cpes, K
KOTOpbIM MaTepuan Tpyb yCrnoBHO CToek, paboyee aaBneHue cnegyeT onpeaensTb no rpadukam Ha puc. 1— 4, ¢ yyeTom
KoadbhMLUMEHTOB, NpnBeAEeHHbIX B Tabn. 3. MlameHeHue cpoka cnyxobl TpybonpoBoaa He BMUSET Ha BENUYNHY ko3 duumeHTa.

B cuctemax 6e3HanopHoi kaHanuaaumu ansa Tpy6 ua MBI v MHM gonyckaeTtcs (Npy 3annoBbiX pacxofax XUMAKOCTU) KpaTKOBPEMEHHOE
noBbILLEHNE TemnepaTypbl TpaHcnopTupyemon cpeabl o 100° C, B Tpybax u3 NMBX-100 — o 65° C.

1.8. MNpn noagsemHol Npoknagke NnacTMaccoBbIX TPy6ONPOBOAOB B 0ObIYHBLIX 1 0COOLIX NPUPOAHBLIX U KNMMaTUYECKMX YCITOBUSIX
(ceficMmyeckme panoHbl, MPocagoyHble rPyHThI, MogpabaTbiBaeMble TEPPUTOPUUN, BEYHOMEP3Ible FPYHTbI) AOMKHbI cobnoaaTbes
TpeboBaHMA Mo TPaHCMOPTUPOBKE, pasrpy3ke, XpaHeH!o, MOHTaXy U cBapke Tpyb, npuBegeHHble B nn. 6.1, 6.3, 6,6, 8.19, 10.15un 11.4
HacTosiwen NHcTpykuuu. Mpy 3TOM Npy TemnepaType Hapy)XHOro Bo3gyxa Hmxe MuHyc 10°C pekoMeHayeTcs NPUMEHSATb TpyObl 13
MBM v MHMM. Mnactmaccoble TpyObl TMNa J1 Npy MUHYCOBOM TeMMNepaType Hapy)XHOro Bo3ayxa Ans HanopHbIX Tpy6onpoBoaoB
NPUMEHSITb HEe PEKOMeHAyeTCS.

1.9. OCHOBHbIM pac4eToOM NNacTMaccoBbIX TPy Npu AENCTBUM BHELLHNX HArpy3oK SBNSETCA pacyeT Ha AedopMaumio NonepevHoro
ceyeHunst Tpyo (YKOpodeHne BepTUKanbHOro gnaMmeTpa) ¢ y4eToOM OTnopa rpyHTa.
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Puc. 1. Homorpamma ans onpegeneHus paéoyero aaBneHus B Tpy6onposoge u3 MHIM B 3aBMCMMOCTM OT CpoKa CryX0Obl
Tpy6onpoBoaa n TemnepaTtypbl TPAHCNOPTUPYEMOW cpeabl

1, Cn, C, T — tvnbl Tpy6; P — BennumHa fonycTumoro paboyero aasnexus B Tpy6e, MrMa (krc/cm?); T— Temnepartypa
TpaHCnopTUPYeMoii cpembl, ° C; S — BenuuMHa HanpskeHuit B Tene Tpy6bl, MIMa (krc/cm?). Cpok cnyx6bl TpyGonposoga: 1 — 11,4
ropa; 2 — 15 net; 3 — 25 net; 4 — 50 ner.

JonycTumble 3Ha4eHNs1 OTHOCUTENbHOrO YKOPOYEHUS BEPTMKAINbHOro AMameTpa ceyeHnsi Tpybbl Nnpu pacyete Ha gedopmauutio
OOMKHbI cocTaenaTe ansa 1py6 ma MBM v MHM — 5%, MM — 4%, NBX — 3,5%.
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Puc. 2. Homorpamma gns onpeaeneHus paboyero gaBneHus B Tpy6onposoge u3 MBI B 3aBUCUMMOCTU OT CpoKa cnyX6bl
Tpy6onpoBoaa u TemnepaTypbl TPaHCNOPTUPYEMOW cpeabl

I, CN, C, T — Ttvnbl Tpy6; P — BenuuymHa gonyctumoro pabovero aaenexHus B Tpybe, MI'Ia (krc/lem®); T — Temnepartypa
TpaHcnopTupyemoii cpeasl, °N; s — BenuumMHa HanpsxeHuit B Tene Tpy6bl, MIMa (krc/cm?). Cpok cryx6bl TpyGonposoga: 1 — 11,4
ropa; 2 — 15 net; 3 — 25 net; 4 — 50 ner.
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Puc. 3. Homorpamma gns onpegeneHus paboyero gaBneHus B Tpy6onposope u3 MM B 3aBUCUMOCTU OT CpoKa CnyX6bl
Tpy6onpoBoaa 1 TemnepaTtypbl TPAHCNOPTUPYEMOW cpeabl

1, C, T— Tunbl Tpy6; P — BenuumHa gonyctumoro paboyero aasnexus B Tpy6e, MrMa (krc/cm?); T— Temnepartypa
TpaHcnopTUpyeMoii cpeabl, ° C; S — BeNMuMHa HanpshkeHUi B Tene Tpy6bl, MIMa (krc/cm?). Cpok cnyx6bl TpyGonposoaa: 1 — 50 nerT;
2 — 25 nert; 3— 11,4 ropa.
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Puc. 4. Homorpamma ans onpegeneHus paboyero naBneHus B Tpy6onposoge u3 NBX-100 B 3aBUCUMOCTU OT CPOKa CIYXObl
Tpy6onpoBoaa

CIl, C, O, OT — Tunbl Tpy6; P — BenuumnHa AonycTUMoro pabouero aaeneHus B Tpy6e, MMa (krc/cm?); T — Temnepatypa
TpaHcnopTUpyeMoii cpeabl, ° C; S —BenMumMHa HanpsxeHuit B Tene Tpy6bl, MIMa (krc/cm?). Cpok cryx6bl TpyGonposoga: 1 — 11,4
ropa; 2 — 30 net; 3 — 50 nert.

Tabnuua 3
Temnepa- KoadhpmumeHThbl Ans onpegenenns gonyctumoro paboyero gaeneHns B Tpybax us
Typa marepvanoB
TpaHcnopTUpyeMbI€ XXUOKOCTU | XKUAKOCTH, MHM rnBn MBX-100
°C Tun Tpy6
N cn C T N cn C o] N C o]
YKugkocTtu, copepxawue 20 0,4 0,25 | 0,42 0,6 0,4 0,4 0,42 0,6 0,62 | 0,62 0,75

NPOAYKTbI C TOKCKY-



HbIMW CBOMCTBaMM, K KOTOPbIM 30
Marepuan Tpy6

XMMNYECKN CTOEK 40

HeToKkcnYHble XnakocTu, 20
coaepxalime npo-

OYKTbl, K KOTOPbIM Matepuan 30
XMMMNYECKU
YCMNOBHO-CTOEK 40

0,24

0,33

0,2

0,25 | 0,33
0,25 | 0,33
0,25 | 0,42
0,25 | 0,33

0,4

0,4
0,6

0,4

0,1

0,2

0,4

0,2

0,2 0,17
— 0,5
0,4 0,42
0,2 0,17

0,25 0,5 0,5 0,5
0,4 0,5 0,4 0,42
0,6 0,62 | 0,62 0,75
0,25 0,5 0,5 0,5
0,4 0,5 0,4 0,42

1.10. MakcumarnbHasi rny6uHa 3anoxeHust nnacTMaccoBbix TPy6 Npuy yKknaake ceTei kaHanusauuy He JOIKHa NpeBbIlaTb BENMYKH,
yKa3aHHbIX B Npun. 9; Ans cetein sogonposoaa n3 Tpy6 tuna C n T — He Gonee 3,5 m.
Mpy HeobxoanmocTun yknagku Tpyb Ha Gonbluel rnybuHe unu Tpyo gpyroro Tmna crnegyeT NPoM3BOAUTL MX pacyeT na NPoYHOCTb.
1.11. FnyBbuHa 3anoxeHus ceTelt BOAONPOBOAA M3 NiacTMaccoBbIX Tpy6 AormkHa ObiTb Ha 0,5 M GonbLue pacyeTHoW rny6OuHbI
NMPOHVKaHUS B TPYHT HyneBol TeMnepatypbl. MUHMMarnbHas rnyGuHa 3anoxeHus 4ormkHa ObiTe He MeHee 1 M 4o Bepxa Tpyo6bl,
NMPOMOXXEHHOW Nof MOBEPXHOCTHI0 C UHTEHCUBHBIM ABUXEHMEM TpaHcropTa, u Ao 0,7 M — oA NOBEPXHOCTbIO C HE3HAUUTENbHBLIM

[ABMKEHWEM TpaHcnopTa.

MpvmeyaHune. Mpu cooTBETCTBYIOWEM 0GOCHOBaHUN TEMMOTEXHUYECKMMIN pacyeTaMmn 1 pacdeTaMmn Ha NMPOYHOCTb MUHUMarnbHast
rny6rnHa 3anoxeHust MOXeT ObITb YMEHbLUEHA, HO AOMkKHa OblTb He MeHee 0,5 M.
1.12. [Ins ycTpoiicTBa KaHanM3auMOHHbIX CTOSIKOB B XKUIbIX 304aHUSIX CredyeT NPMMEeHsTb KaHanm3aumoHHble TpyObl U hacoHHble

yactn gnametpamm 50, 90 1 110 mm.

1.13. ins ycTpaHeHust nepegayun ycunuii Ha nnactMaccoBble Tpy6onpoBoAbl OT YCTaHOBNEHHOW apMaTypbl HAANEXUT
npegycmaTpvBaTb €e CaMOCTOATENbHOE KPEneHne K CTPOUTENbHBIM KOHCTPYKLUUSIM UM CaHUTapHO-TEXHUYECKUM npubopam.
1.14. Beibop TMna coegnHeHnin Tpyb cnegyet Npon3BOANTL B 3aBUCUMOCTM OT KOHKPETHbIX YCNOBUIA paboTbl U NPOKNaaKki
TpybonpoBoaoB, a Takke MaTepunana Tpy6 n Buaa hacoHHbIX YacTeln.
HepasbemHble coegnHenuns Tpy6 na MBI, MHMM, MM gormkHbl BbINOMHATLCS NPY MOMOLLM CBapPKU KOHTaKTHbIM HarpeeoMm; Tpy6 n3 MBX
— CKIemBaHMeM U ra3oBoyv NPyTKOBON CBapKOM.
dnaHueBble COeAMHEHUSI U COeOQVHEHNS C HAaKUAHOWM rakon AOSKHbI NpeaycMaTpmMBaTbCs, Kak NpaBuslo, TONbKO B MECTaX YCTaHOBKU
Ha TpybonpoBoae apmaTypbl UM NPUCOeANHEHUS K 060PYA0BaHMI0. DTN CoeanHEHUs LOMKHbI BbiTb PacnonoXeHbl B MecTax,

[OCTynHbIX [Ins ocMoTpa u peMoHTa.

Tunbl coeMHEHUI NNacTMaccoBbIX TPYG NpUBEAEHbI B Tabn. 4.

Tabnuua 4
Cnocob coeguHeHust Cxema coeanHeHus Marepuan Tpy6 O6nacTb NpUMeHeHus
KoHTakTHas cBapka B pacTpy6 c NUTbIMK MHM, NMBM, MM |HanopHble n 6e3HanopHbie
acCOoHHbIMN YacTAMU —‘l—v-—:_ TpybonpoBoabl AMaMeTpoM A0
0’ = 140 Mm
KoHTakTHasa cBapka B (hOpMOBaHHbIN ;ﬁt To xe To xe, 0o 160 mm
pacTpy6 L i
KoHTakTHas cTblkoBas cBapka == “ To xe, 50 mm 1 6onee ¢
| - TOJLLMHOWN CTEHKM Bonee 4 MM
Ckneiika B (DOPMOBaHHbIN pacTpyb === nBXx To xe, 00 225 MM
) I
PacTtpybHoe coeanHeHne ¢ NpounbHbIM =R, MBX HanopHble Tpy6onpoBoabl
PE31HOBbLIM KOJSbLIOM ——”——r- L,J-——- anametpom 110—315 mm
_ L~
PacTtpy6Hbiii (c hopmoBaHHLIM Un ) MHM, NBM, MM, |Be3HanopHblie Tpybonposoabl
NUTbIM pacTpybom) ¢ pe3vHOBbIM TT 1 MnBXx anameTtpom Ao 160 mm
YNNOTHUTENBHBLIM KOMNbLIOM -
PacTtpy6Hbiii (c hopmoBaHHbLIM Un To xe To xe, ot 160 go 315 mm
NNTbIM pacTpyboMm), KOMMEHCALNOHHbIV C —_—
PE3NHOBLIM YNIOTHUTENBbHBIM KOMbLOM =
Ha cBoboaHbIx dnaHuax ¢ x—? MHM, MBM, MM |HanopHble Tpy6onpoBoabl Anst
npuBapeHHbIMU BypTOBBIMW BTYNKaMm o R | I npucoeanHeHus K apmarype,
z_;g:—___. MeTannmyeckum gacoHHbIM
== YyacTam u Tpy6am guameTpom 4o
160 mm
Ha cBoboaHbIx dnaHuax ¢ To xe To xe
(HOPMOBaHHbIM YTOSNLWEHHbIM BypTOM .%_l R | IO A
= 14
Ha cBoboaHbIx dnaHuax ¢ oToypToBKOW .ai MHM, MBI, Mn, |HanopHble [go gaBnenusa 0,25
= MBX MMa (2,5 krc/cm?)] n

6e3HanopHble TpybonpoBoabl
Ansi NPUCOEAVHEHUS K apmaType,
METanM4Yeckum 4acTam u
Tpyb6am anameTpom Ao 630 Mmm




Ha cBoboaHbIx dnaHuax ¢
npvBapeHHbiMu (ans NBX — kneeHbiMK)
KonbLamm

To xe

To xe, o 160 mm

Ha cBoboaHbIx donaHuax v NpuBapeHHbIX MBI To xe, oT 225 MM 1 BbilLe

CErMeHTHbIX yrnopax

Ha npuBapHbIx donaHuyax MBX To xe, BCex guameTpoB

Ha cBobogHoM dhriaHLie ¢ KOHYCHOWA MHM, MBI, MM |HanopHble [go gaenexus 0,25

OTGYPTOBKOV MMa (2,5 krc/cm?)] u
Ge3HanopHble TpybonpoBoabI
Ons NpucoeauHeHnst K apmaTtype,
MeTanIMyecknm acoHHbIM
yactam u Tpybam gnameTpom ot
50 MM ¥ Bbile

Ha HakngHol rarike ¢ KOHyCHOWM 7z MHM, NMBM, MM |HanopHble n 6e3HanopHbie

oTbypTOBKOM === Tpybonposoabl Ans

h nprvcoeanHeHns K apmarype,

MeTanIMyecknm acoHHbLIM
yacTtam

Ha HakugHow rarike ¢ oopMOBaHHbIM ey MHM, NBM, MM, |HanopHble n 6e3HanopHble

BGypTOoM -‘L—’:: - MBX TpyGonpoBoabl Ans

npucoeanHeHus K pe3bboBbIM
YacTsiM apMaTypbl,
MeTannmyeckum pesb0boBbIM
AeTansM B CaHUTapHO-
TexHn4Yeckum npmbopam
anameTtpom o 50 mm

1.15. BenuunHy TemnepaTtypHoro yanvHexus Tpybonposoga D | cnegyet onpeaenats no oopmyne

1)

hd = el

rae a — Ko3(hULMEHT NIMHEHOTO paclUMpeHusl, NpuHMMaeMbii ans: MBI u MHM — 2,2x 10 NBX — 0,8x 10™; MM — 1,1x 10*, ° C
1.

’

D t — makcumarbHasi pa3HOCTb TEMNepaTyp BO BPeMsi MOHTaxa TpyGornpoBoaa 1 B nepuog ero akcnnyatauuu, ° C;

| — nepBoHavanbHas AnvHa Tpy6onpoBoaa B MOMEHT YKMafKu, M.

2. 'mppaBnuyeckuit pacyeT HaNOPHbIX U 6e3HaNoOpHbIX TPy6onpoBoaoB
2.1. OnpegeneHne NoTepb Haropa i No AnvHe HanopHbIX TPy6oNpoBOAOB criedyeT NPpoM3BOAUTL MO hopmynam:

2
AV

22Dy )

s % +1,8|[2—bq:l(4},{2941+1g D,
gRe+
JA- 5294+1g ), ’(3)

b -1+ 1lg Fe—33602
* 40177 +lgDF

4

roe | w — ko3 PULMEHT CONPOTUBINEHUS TPEHUSA MO ANMHE HanopHoro TpybonpoBoaa;

Vep— CPEAHSIA CKOPOCTb TEYEHUS XUAKOCTU, M/C;
g — yckopeHune cBoboaHOro nageHus, m2/c;
Dp— pacyeTHbI AnameTp Tpybonposoaa, M, paBHbI:

Dp= 0,5 (2D, + D D,_4S — 2D S);

Dy — HapyxHbIi AgnameTp Tpybonposoaa, M;

D D, — gonyck Ha HapyXHbin guameTp Tpybonposoaa, M;
S —TonuwmHa CTeHku Tpyohbl, M;

D S — pgonyck Ha TONWWHY CTEHKU TpyObl, M;

b, — uncno nogobmsa pexmmoB TEYEHUS KUOKOCTH;

Ee = —v@' ’ DF
Vi

— yucno PenHonbaca;

Vi — KO3 DULIMEHT KMHEMATNYECKON BS3KOCTM KUAKOCT Npu Temnepartype t °N, m%/c.




Mpumeyanus: 1. Mpu by, £ 1 (namMnHapHbIN pexuM TedeHumn) dopmynbl (2) — (4) HegencTBuTemNbHBI;, Npu b, > 2 (kBagpaTuyHasa obnacTb
rMapaBIMyYECKMX COMPOTUBIEHUI TypOYNEHTHOrO pexrMMa TeHYEeHNs XMOKOCTW) crneayet npuHuMatb by, = 2.

2. [lonyckaeTcsa Npon3BoanTb rMapaBiuYecknii pacqeT HamopHbIX NiacTMaccoBblx TpybonpoBogos no HoMorpamme (puc. 5).

lMpaBnna nonb30BaHUS HOMOrPaMMOW CrieyLLme.

[nsa pelweHns cuctembl ypaBHEHWN

1‘=F[Dp=v,1q= a

NMOCTPOCHa HOMOrpaMMa 13 BbIpOBHEHHbIX Todek. OHa cocTonT 13 cemelicTea ayr Dy n napanneneHbix wkan g, t, v, 1000i; n 1000i1o,
rae i W ir—3HadveHus i npu t = 10° C 1 HekoTopom 3HayeHuu t, otnnyHom ot 10° C. Ha Homorpamme npuBeeH KoY Nonb30BaHus.
MycTb No 3agaHHbIM 3HaYeHnsM Dy 1 q TpebyeTca HanTh 3HayeHne Vv 1 3HadeHus i npu t = 10° C 1 HEKOTOPOM 3Ha4YeHWM t, OTINYHOM
o1 10° C. NepemeLlyasn NMHeNKy No HOMOrpaMMe, HaxoAnM Takoe NONoXeHWe NIMHENKM, NPV KOTOPOM Kpaw ee kacaeTcsi 3aAaHHOW ayru
Dp 1 NpoxoanT Yepes 3afaHHyo TOUKY LWKarnbl ¢. B nepeceveHnn kpas nuHenku co wkanamm v n 1000i0 Yntaem oreeTbl V 1 1000i10.
[anee Bpalwlaem Kpan NMHENKN OKONo HanaeHHoW Todkn wkanbl 1000i0 4O Tex nop, Nnoka

W s

° ‘ Egg
Puc. 5. Homorpamma ans ruapaBnuyeckoro pacyera HanopHbIX TPy60NpoBOAOB M3 NNacTMaccoBbIX TPy6

OH He NponaeT Yepes 3afaHHyo Touky wWwkarnbl t. OTeeT 1000i; YuTaem B TOUKe NepeceveHnst Kpas nnHenkn co wkano 1000i;.
Mpumep. OnpeaennTs No HoMorpamme 3HadeHns v n inpu t =10° C ninpu t = 40° C B Tpybe 13 nonnatuneHa BbICOKOM NIIOTHOCTU
Tna CJ1 ¢ HapyxHbIM gnameTpom Dy, = 50 MM (BHYTpeHHuiA anameTp Dy = 46 mm), ecnm Tpyba nponyckaeT pacxog ¢ = 3,5 n/c. No
HOMOrpamMmMe C MOMOLLbIO ABYX HANOXeHWU NMHenkn Haxoaum v = 2,1 m/c, 1000i10 = 110 n 1000i4 = 100. CnegoBatenbHo, i = 110 npu
t=10°Cwuni=100npnt=40°C.

Mpwn pacyeTe HaNOPHbIX KaHaNM3auMOoHHbIX TPYOONpPOBOAOB, TPAHCNOPTUPYIOLLMX BbITOBLIE CTOKU, CrieayeT yunTbliBaTb BA3KOCTb V =
1,41x 10°® m%/c, 4To COOTBETCTBYET TemnepaType Boabl 7° C.

3. KoachdunumeHT knHemaTnyeckomn BA3KOCTU BOAbI B 3aBUCMMOCTM OT TeMnepaTtypbl crneayeT npMHumatb no taon. 5.

Tabnuua 5

Temnepatypa Bogpl, ° C KoapdpmumneHT KnHemaTnyeckom Temnepatypa Bogbl, ° C KoadpmumneHT KnHemaTnyeckom
BSI3KOCTV BOAbI Vi, M2/C BSI3KOCTV BOAbI Vi, M2/C
0 1,79 x 10°® 35 0,73 x 10°
5 1,52 x 10°® 40 0,66 x 10°
10 1,31 x 10° 45 0,6 x 10
15 1,14 x 10°® 50 0,55 x 10°®
20 1,01 x 10°® 55 0,51 x 10°
25 0,9 x 10° 60 0,47 x 10°®
30 0,81 x 10°

2.2. BennunHy koaddurumeHTa ConpoTUBIEHUS CTbIKOBOTO COEAMHEHNS!, BbIMONIHEHHOrO CBApPKOWM BCThIK, CneayeT onpeaensTb no
dopmyne
L5 1
B
T
e
5‘5.=A&p +[1] (e
¢ Ee' ’
D,

Ay
roe A — koadpduumeHT, pasHbini 0,25 Dy npu L <0,110,35Dp
Ay

npwu L s 0,1;
D r, — BbICOTa rpaTa, onpeaenseMas B COOTBETCTBUM C M. 8.6, MM;
Re’ = Re x 10 (5)
B — koadhpuumeHT, paBHbin 1,6 ans Tpy6 avametpom go 50 mm 1 1,3 — Gonblue 50 Mm.
MpumeyaHue. [lonyckaeTcs cyMMapHble NoTepu Hanopa B NpsMOSNIMHEHOM Tpy6GonpoBoae, C Y4ETOM CBapHbIX CTbIKOBbIX COEANHEHWI
hnp, ONpegenaTs no dopmyne

®)

hnp = Kil, (6)
roe K — koadpduumeHT, onpegensemMein no rpaduky (puc. 6);
| — anuHa pacyeTHOro yyactka, m.
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Puc. 6. 3HauyeHune koadpprumeHTa K B 3aBMCMMOCTHU OT Hapy>XHOro AuameTpa Tpyb6onpoBoaa

[na Bcex ocTanbHbIX TUMOB CTLIKOBbIX COeauHeHn koadpduumeHt K B opmyne (6) cnegyet npuHnmaTtb paBHbiMm 1.1

2.3. BennuuHy koaddumumeHTa conpoTMBNEHNS OGHOCETMEHTHbIX KONEH, M3rOTOBMEHHbIX KOHTaKTHOM CBapKoW BCTbIK, criegyeT
onpenenatbe No opmyrne

10

4 Y025
F=4 % + ( l)m .
o D Ee'
! )
Ay
roe A’ — koadduumeHT, paeHbiii 11 npu £ £ 0,15 1 pasHbiit 20
Ay
npu L >0,15;

m — nokKasaTellb CTereHu, paBHbIVII

o QO1Re
D,

_0,006+/Re’

npu Dp > 50 MM DF
MpumevaHusa: 1. flonyckaetcsa notepn Hanopa hi B 0O4AHOCErMEHTHOM KOneHe onpeaensTb B 3aBUCMMOCTU OT CKOPOCTU ABUXEHUS
XnakocTu no rpadpuky (puc. 7).
2. CymMmMapHble NoTepn Hanopa B 0TBOAAX, YCTAHOBIEHHbIX HA pacYeTHOM yvacTke, crnedyeT onpeaensTs no opmyne
ho=hy n, (8)

npn Dpe 50 Mm

roe rm— KonM4ecTBO OTBOAOB.
2.4. CymmapHble NoTepu Hanopa na pacyeTHOM ydacTke CeTu creflyeT onpeaenstb no opmyne
h =Kil + hyn. (9)
2.5. TnapaBnmyecknin pacyeT 6e3HanopHbIX kKaHanu3aumMoHHbIX TPy6onpoBoaoB criegyeT NpovM3BoAnTE No dhopmyne
AV
i=——Z
2gdR (10)

roe i — ykrnoH Tpybonpoeogaa;
| 6 — KO3(hPULMEHT CONPOTUBIEHNS TPEHUS NO ANnHe Ge3HamnopHoro TpybonpoBoaa, paBHbIiA:

lg }=0258 1g—2*

- 20687,

VQU (11)
rae Vep — CPedHsi CKOPOCTb TEYEHUS KMAKOCTU, M/C;
Bs — napameTp, paBHbIiA:
+
B 3 73979 Lg'__.DJBf _
& :

Vo D,|,, 1298 lg D), 4R

Vi qu,Dp_S_lng

R — ruagpaBnuyeckuin pagmyc, COOTBETCTBYIOLLMIA pacHETHOMY HamnomnHeHuto Tpybonposoaa, M;

V20 — KO3 PULIMEHT KNHEMATUYECKON BA3KOCTU BOAbI Npy Temnepatype +20° C, npuHMMaeMelii no Tabn. 5;

Vi — KO3(h(PULIMEHT KMHEMATMYECKOM BA3KOCTU BoAbl Npu Temnepartype t° C.

Mpumeyanns: 1. Mpu NONOBMHHOM ¥ NOMHOM HaNOMHEHUsiX TpybonpoBoaa, a Takke Npu NpUbUXKEHHbIX pacyeTax gonycKkaeTcs
onpenenaTe napamerp Bs no dopmyne

+
B-3- 73979 +1g Dp

; _

Vi DD
lg Lrd ¥
Vi (12)

2. Mpn Bs £ 1 (NamMmmHapHbIi pexxnm TedeHns) copmynbl (10) — (12) HepecTBUTENbHBI: Npy Bs > 2 (kBagpaTuyHasa obnacTb
rmapaBMyecKkUX CoNnpoTUBEHNI TYPOYNEHTHOro TEYEHMS XUOKOCTUN) cneayeT NpuHUMaTh
Ba =2.
3. Mpu pacyeTHom HanonHeHun TpyGonposoaa, pasHoM unm Gonee 0,3 4a1 agnameTpa, gonyckaeTcs Nonb3oBaTbCcs Tabnuuamm,
npuBeAeHHbIMKU B “MeToamke rmapaBnnMyeckoro pacyerta caMoTeYHbIX KaHanmn3aunoHHbIX TpybonpoBoaoB 13 nnactMmacc. PacyeTHble

1z
31



Tabnmubl” (M., UMWHNC Focctposi CCCP, 1976), a Takke HOMOrpaMMOn puc. 8, cocTaBrieHHON ANns BbITOBbIX CTOYHbIX BOA C
KUHEMaTUYECKON BA3KOCTbIO Vi = 1,4 x 10 m%/c.

4. MNpaeuna nonb30BaHWs HOMOrpaMmoW criegytowime. JIMHeNKy HaknaabIBaT Ha HOMOrPamMmy Takum obpa3om, YTobbl pacyeTHoe
3HayeHune ykrnoHa TpybonpoBoaa (Lkana YKIOHOB — HUXKHSAA LKana NMHENKN) coBnano ¢ NIMHUEN BA3KOCTU Ha HOMorpamme. [anee
nepemMeLLalT NMHENKy BBEPX UMM BHU3 NO HOMOrpamme (pacyeTHoe 3HayeHue ykroHa TpybonpoBoaa BCe BpeMs OCTaeTCcs Ha NMHUM
BSI3KOCTW) 10 COBMNageHNsA pacyeTHbIX 3HAYEHUI pacxoa XugkocTtn (LLKana pacxofoB — BEPXHSAS LUKara NMHENKW) U HanonHeHns

h

(HaKNOHHbIE NMHMK ? nns Q Ha Homorpamme). Mpn COBNaZAEHNN yKasaHHbIX BEMUUMH BEPXHSIS FpaHb JIMHEKU AOMKHA CoBNaaaTh

unu 6nM3Ko NOAXoANTb K OOHOW M3 rOPU3OHTalbHbIX NIMHWUIA Ha HOMOrpamme, obo3HavarLwen Bua matepuana, Tun Tpyb u nx guamerp.

3HaueHnsi cpegHein CKOPOCTM MOTOKA CYMTAIOT MO CKOPOCTY (LUKana CKOPOCTEN COBMELLLEHA CO LLKANOoN pacXofoB XMAKOCTU — BEPXHSIS
k]

LUKarna NMHeNnK1) B MecTe ee nepecevyeHunss ¢ pacyeTHbIM 3Ha4YEeHMEM HanorHeHns TpybonpoBoaa (HaKNOHHbIE NIMHWM Dy nns Vep )-

2.6. Mpun onpegeneHnn NPoOeKTHOro yknoHa 6e3HanopHoro Tpy6onpoBoaa pacyeTHoe 3HaYeHne | cneayet YMHOXUTb Ha KO3 ULMEHT

noTepb Hamnopa B CTbIKOBbIX COEAUHEHUSX KaHaNM3aUMOoHHbIX TPYO, paBHbIN: ANsi CBAapHbIX COEAMHEHWIA NNAcTMacCcoBbIX TP Anam.

50—63 mm — 1,1; gnam. 75—90 mm — 1,08; guam. 110—160 mm — 1,07; anam. 225—630 mm — 1,06; Ans pacTpyOHbIX coeanHeHni

nnactmaccoBbix Tpy6 anam. 50—110 mm — 1,017; gnam. 110—225 mm —1,015; guam. 225—630 mm — 1,01.
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Puc. 7. Notepu Hanopa B 04QHOCErMEeHTHOM KOJleHe

3. MpoekTupoBaHMe HapyXHbIX TPy6onpoBoaoB
3.1. Cnocob npoknaaku TpybonpoBoAoOB M3 NacTMaccoBbiX TPYO, Kak NpaBummio, crieayet npeaycmaTpueaTte NOA3EMHbINA.
[onyckaeTcs napannenbHas Npoknagka nnacTMaccoBblX BOAONPOBOAOB 6e3 TEMNNoM3onsaLum npu COBMELLEHHOI Npokrnaake ¢
Tpy6onpoBogamu ropsiyero BoAoCHabxXeHust 1 TeNnocHatXeHWs, yknaaslBaemblx B 3eMne unu kaHane (puc. 9). MNpu aTom paccTosiHne
I MeXay ocsiMv NnacTMacCoBOro Bo4ONpPOBoAa M GnivkaliLLero Tennonposoga U MMHUMarbHYH rnyouHy 3anoxeHus Bogonposoaa hyu
crnefyeT npvHMMaTh no Tabn. 6.
[onyckaeTcsa Takke noA3eMHasi Npoknagka nnacTMaccoBbIX BOAONPOBOAOB 6e3 Tennon3onsumMmy B kaHanax uim TyHHensxX oTaenbHO
UM COBMECTHO C APYrMMMW MHXEHEPHbIMU
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Puc. 8. Homorpammbl AnsA ruAPaBNMYECcKOro pacuyeTa NiacTMaccoBbIX KaHaNM3auMoHHbIX TPy 6

Tabnuua 6
HapyxHbii anameTp Tpy6 Bogonposoaa, MM r, MM Ny
75 890 1400
160 970 1550



250 1060 1880
630 1350 2400

Mpumevanus: 1. Mpu yknagke TpyGonpoBOAOB ropsiiero BOAOCHabXeHUst unn TennocHabxeHns B kaHane (puc. 9) paccTosiHie B CBETY
MEXZY Hapy>XHOWM NOBEPXHOCTLI0 TPY6 BOgONPOBOAA M CTEHKOW KaHana HagnexuT npuHuMatb 600 M.

2. Mpwv COOTBETCTBYHOLLEM TEMNOTEXHUYECKOM pacyeTe [OMNYyCKaeTCsi COBMELLEHHasi NPOKNajKka B 3eMIie UMW KaHarne v no apyrum
NMpOEeKTHbIM BapuaHTam. Mpu 3ToM TemnepaTypa Ha Hapy»XHOW MOBEPXHOCTU NIIacTMaccoBOro TpyGonposoaa B nepuoa akcrnnyarauum
He [oIkHa NpeBbIaTbh MakcUMarbHOW TemMnepaTypbl TPaHCNOPTUPYEMON cpefbl.
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Puc. 9. CxemMbl COBMeLLEHHOW NPOKNaAK/M NiacTMaccoBbIX TPy60npoBoAoB:
a— B 3emrne; 6 — B kaHane; Ly n [ — umpKynaumoHHbIA 1 nogarowmin TpybonpoBoabl ropsivero BogocHabxkenust; To T, — obpaTtHbIi
1 nofaoLwuii TpybonpoBoabl TennocHabxeHna X1 u X; — nepsas 1 BTopasi Tpybu XonogHoro Bogonposoaa.

KoMMYyHuKaumsamm (puc. 10). Mpu aTom TemnepaTypa BO3Ayxa B KaHanax Uim TYHHENSAX B Mepuo KcnnyaTauuy He AormKHa GUTb HuXe
5° C n Bbiwwe 35° C.

Mpn makcumanbHoOM TeMnepaTtype Bo3ayxa B kaHare unv TyHHene Temrneparypa nuTbeBOi BoAbl B NnacTMaccoBoM TpybonpoBoae He
[JOoMmkHa noBbillaTbca bonee Yem Ha 2° C.

3.2. ins HanopHbIX Ny1acTMaccoBbIX TPYBONPOBOAOB C HEPA3beMHbIMU COeANHEHNSIMU (CBapHLIMK, KNeeBbIMK), YKNaabiBaeMblX B
FPYHT, NNHEHas KOMMeHcaumsi, Kak NpaBuo, He NnpegycmarpvBaeTcs.

Mpumeyanns: 1. Ans CHUXKeHWs TemnepaTypHbIX HanpsiXeHui B TpybonpoBoae Npu Npoknagke B NeTHee BpeMs cnegyet
npegycmaTtpuBaTh yKrnagky TpybonpoBoAoB B TpaHLLer “3merikon”. 2. [Ina HanopHbIX NacTMaccoBbiX TPy6oNpoBoaoB, coeanHaeMblxX
B pacTpyb, ynnoTHAEMbIX Pe3MHOBbLIM KOMbLOM, IMHEAHAast KOMMEHCaUNsi He YYUTbIBaeTCS.

U S S LA

4

B

| DS TS RS T N,
Iy
-~ (V] ~N
< <N S
[ [ (o8

AL RIS

NP

SN
AN

4

>

B LA R T

Puc. 10. Cxema pa3melleHusi Tpy6onpoBoaoB BoAOCHa6XeHUA U3 nnacTMaccoBbiX TPy6 B TyHHene

1 — rasonpoBog; 2 — TpybonpoBoA ropsiiero BOAOCHabXeHUS LMPKYNSLNOHHBIN; 3 — TpybonpoBop ropsivero BogocHabxeHus
nogatowmii; 4 — TpybonpoBoa xonogHoro BogocHabxenns na Tpyb MBX; 5 — cunoont kabenb; 6 — TenedoHHble kabenu; 7 —
TpybonpoBog oTonseHnst obpaTtHbIi; 8 — TpybGonpoBOA OTOMNSEHMS NOQAOLLMIA

3.3. Ins Tpy6onpoBOoAO0B C HEPA3bEMHbBIMY COEAUHEHUAMUW, NPOKIaAbiBaeMbIX B KaHanax Ui TyHHensX, a Takke HaseMHO unm
HaZ3eMHO Ha oropax, NMHeHast KoMMeHcaunsi NPOM3BOAMNTCS C MOMOLLbIO PACCTAHOBKM KPEMMEHUI 1 cneumarnbHblX KOMMEHCUPYHOLWUX
nertanen, npegyCMoOTpeHHbIx B nn. 4.9—4.11.

Mpumeyanune. Mpu Npoknagke nnacTMaccoBbIX TPYOONpPOBOAOB B KaHanax yepes 18—20 M cneayeT ycTaHaBnMBaTh HENOABUXXHbIE
KpenneHus.

3.4. PaccTosiHMe Mexay onopamu Nnpyu OTKPbITON NPOKaaKe ropu3oHTanbHbIX NacTMaccoBbiX TPy ¢ HepasbeMHbIMY COEANHEHNSIMU,
a Takxke Npuv Npoknagke B KaHanax unv TyHHensx cnegyeT npuHumartb no tabn. 7. Mpu npoknagke Tpy6 ¢ pacTpy6HbIMM
COEAVHEHNSIMWN Ha PE3UHOBBIX KOMbLIAX PACCTOSIHUSA MEXAY KPENNeHNsMN NPUHUMAaOTCS MO 3TOW e Tabnuue, ecrnv coegnHeHust
pacnonoXeHbl Ha onopax, a Npyu pPacrnonoXeHMn pacTpyBHbIX COeQNHEHUI Mexay onopamMu, pacCTosiHWSA, NpUBEAEHHble B Tabnuue,
cnegyet yMeHbLWnTb Ha 30%.

Mpumeyvanue. Ons Tpy6 n3 MNBX tunoe J1, CJ1 n C paccTtosiHus Mexay onopamu criegyet npuHMMaTh Takumu xe, kak ans tpy6 ns MBI
n MM cootBetcTBeHHO TMNoB CI, Cn T.

3.5. PaccTosiHMA Mexay KpenneHnsmmn npy npoknaake BepTMKanbHbIX NNacTMaccoBbiX TPY6 ¢ Hepa3beMHbIMU COeaQNHEHNSIMU crieayeT
onpegensaTb no Tabn. 8.

Tabnuua 7
PaccTosiHMe mexay onopamu ropu3oHTarnbHo nNpokniagsiBaeMmoro Tpybonposoaa, MM, 13
mMaTtepuana
nBen, nn
Dy, N chn C T

MM



Temnepatypa TpaHcnopTupyeMmon xuakocTu, ° C

20 30 40 20 30 40 20 30 40 20 30 40

10 400 350 | 300
12 420 400 | 350
16 500 450 | 400
20 550 500 | 450
25 600 550 500 650 550 | 500
32 650 600 550 750 650 | 600
40 700 700 600 800 700 600 850 800 | 700
50 800 750 650 1000 | 900 800 1000 | 900 | 800

63 850 800 700 900 800 700 1150 | 1050 | 900 1150 | 1050 | 800
75 900 800 750 1100 | 950 800 1250 | 1150 | 1000 | 1300 | 1200 |1000
90 1000 | 900 800 1200 | 1100 | 900 | 1400 | 1250 | 1100 | 1500 | 1350 (1200
110 1100 | 1000 | 900 | 1400 | 1200 | 1100 | 1500 | 1400 | 1200 | 1700 | 1500 |1300
125 1300 | 1150 | 1000 | 1500 | 1300 | 1200 | 1600 | 1500 | 1300 | 1800 | 1700 |1450
140 1400 | 1300 | 1100 | 1600 | 1400 | 1200 | 1750 | 1600 | 1400 | 1950 | 1700 |1550
160 1550 | 1400 | 1250 | 1700 | 1500 | 1350 | 1900 | 1750 | 1500 | 2150 | 1950 |1700
180 1600 | 1500 | 1300 | 1850 | 1650 | 1400 | 2000 | 1900 | 1600 | 2300 | 2100 |1850
200 1700 | 1600 | 1400 | 2000 | 1800 | 1500 | 2200 | 2000 | 1750 | 2500 | 2250 |2000
225 1850 | 1700 | 1400 | 2100 | 1900 | 1700 | 2350 | 2150 | 1900 | 2700 | 2450 |2150
250 | 2000 | 1800 | 1600 | 2300 | 2100 | 1800 | 2500 | 2200 | 2000 | 2900 | 2600 2300
290 | 2200 | 2000 | 1700 | 2500 | 2250 | 2000 | 2700 | 2500 | 2200 | 3100 | 2850 |2500
315 | 2300 | 2100 | 1800 | 2700 | 2400 | 2000 | 2950 | 2700 | 2350

355 | 2500 | 2300 | 2000 | 2900 | 2600 | 2300 | 3200 | 2900 | 2550

400 | 2700 | 2500 | 2150 | 3100 | 2800 | 2500 | 3500 | 3150 | 2700

450 | 2950 | 2700 | 2400 | 3400 | 3100 | 2700 | 3800 | 3450 | 3000

500 | 3100 | 2850 | 2500 | 3650 | 3300 | 2900

560 | 3400 | 3100 | 2700 | 3900 | 3600 | 3100

630 | 3700 | 3400 | 2900 | 4200 | 3900 | 3400

lMpodomxeHue mabn. 7

PaccTosiHue mexay ornopamu ropM3oHTanbHO NpoknagsiBaemMoro TpyGornpoBsoaa, MM, U3 MaTepuana

MHMN nBXx
D, N cn C T T
MM
Temnepatypa TpaHcnopTupyemMmon xuakocTu, ° C

20 30 40 20 30 40 20 30 40 20 30 40 20 30 40

10 200 200
250

12 300 250 250
16 300 300 300 350 300 300 500 450 400
20 400 350 300 400 350 350 550 500 450

25 400 350 300 400 400 350 450 450 400 650 550 500



32 400 400 400 450 400 350 500 450 400 550 500 450 850 750 700
40 500 450 400 550 500 450 600 550 500 650 600 550 1000 950 1000
50 550 500 500 650 600 500 700 600 550 750 700 600 1200 | 1100 | 1000
63 600 600 550 750 700 600 800 700 650 850 800 700 1350 | 1250 | 1100
75 700 650 600 800 750 700 900 800 750 1000 | 900 800 1600 | 1500 | 1300
90 800 700 700 900 850 800 1000 950 850 1100 | 1000 900 1800 | 1650 | 1500
110 900 900 800 1000 | 1000 900 1150 | 1100 950 1250 | 1150 | 1000 | 2000 | 1800 | 1600
125 | 1000 950 850 1100 | 1100 950 1200 | 1200 | 1000 | 1350 | 1250 | 1100 | 2100 | 2000 | 1750
140 | 1100 | 1000 900 1200 | 1150 | 1000 2250 | 2000 | 1850
160 | 1200 | 1100 | 1000 | 1300 | 1250 | 1100 2450 | 2250 | 2000
180
200
225 3000 | 2750 | 2450
250
290
315
355
400
450
500
560
630

Mpumeyarme. Mpn pacyeTe NPUHMMANOCh g p = g ¢ = 0,96 r/em® 1 j = 0,005.

Tabnuua 8
| |PaCCTOﬂHVIe Mexay ornopamu BepTuKanbHO NpoknaabiBaeMoro Tpyéonposoaa, MM, U3 matepuana
. Dumm | MBn, MBX, MM | MHM
| | Temneparypa TpaHcnopTUpyemon xugkoctu, ° C
| .20 .30 | 40 .20 .30 | 40
- | 1200 | 1000 | 800 | 1000 | 90 | 850
. 40 | 1500 | 1200 | 1000 | 1300 | 1100 | 1000
. 50 | 1800 | 1500 | 1200 | 1800 | 1400 | 1200
| 63 | 2400 | 2000 | 1800 | 2100 | 1700 | 1400
.75 | 2900 | 2800 | 2200 | 2500 | 2000 | 1800
.90 | 3200 | 2000 | 2600 | 3100 | 2600 | 2300
. 110 | 3900 | 3500 | 3300 | 3600 | 2900 | 2500
. 125 | 4500 | 3800 | 3600 | 3900 | 3200 | 3000
| 140 | 4900 | 4200 | 4000 | 4100 | 3500 | 3200




160 5500 5000 4800 4600 4000 3800

225 6800 5900 5300
315 9200 8200 7200
400 13000 10600 9200

3.6. [Ins KaHann3aumMoHHbIX TPy6ONPOBOAOB C HEPA3bEMHBIMU COEAMHEHNSIMU MPU PaACCTOSIHUM MEXAY CMOTPOBbLIMW Kornoguamu o 25
M KOMMNeHcaums AOCTUraeTcs 3a CYET NepemeLlLeHnst KOHLOoB Tpy6 B Koroguax; npu pacctosiHum 25—40 m Heobxoanmo
npegycmarpvBaTb Ha TpybonpoBoae pacTpybHoe coegnHeHue, YNNoTHAEMOE PE3MHOBBIM KOMbLIOM U BbINOMHSIoWee yHKLMM
KomneHcaropa. Npu 6onbLWMX pacCTOSHUAX Mexay konoguamm Heobxogumo nNpegycMaTpyBaTb HECKOMNbKO pacTpyOHbIX COEANHEHNIA.
3.7. Mpw napannensHoON Npoknagke y4acTku BOAONPOBOAHbIX NIMHWIA N3 NacTMaccoBbIX TPYD crneayeT NpoekTMpoBaTh Bbille
KaHanuaaumoHHbIX TpybonpoBoaos. MNpu HEBO3MOXHOCTM 06ecneynTb NPOKNaaKy Bbille KaHanusaunoHHoro Tpybonposoaa,
TPaHCMOPTUPYIOLLLErO arpecCrBHbIE, TOKCUYHbIE, Maxyyne XnaKkocTu, BOAONPOBOA crieayeT NpoeKTMpoBaTh U3 CTamnbHbIX TPYO.
3.8. lNpu nepeceyeHnmn ¢ kaHann3aumen na paccTosHum, meHbwem 0,4 M (MO BepTMKanu B CBETY), BOOOMNPOBOAbI N3 MIIacTMacCOBbIX
TPYO AOMKHbI NPOEKTUPOBATLCA B DyTRsipax U3 ctanbHbiX Tpyb. PaccTtosHme oT obpesa dyTnsipa Ao nepecekaemoro Tpybonposoga
OOIKHO ObITb HE MeHee 5 M B KaXayto CTOPOHY B IMNHUCTBLIX FPYHTaxX 1 10 M B KPYNMHOOBNOMOUHBIX M NMeCYaHbIX FTPYHTax.
3.9. MNpwu nepeceyeHn BOAONPOBOAOB M3 MacTMaccoBbIX TPY6 ¢ Tennonposogamun 1 kabensiMu nnactmaccoBble TpyObl cnegyet
3aknioyaTb B yTnsApbl M3 ac6ecToLEeMEHTHbIX UK MeTannmnyeckux Tpyo.
PaccTosiHue oT cTeHoK dyTnspa Ao kabens nnv CTEHKN OCHOBaHWSA MepekpbITUA kaHana TennoceTy A0MKHO BbiTb He MeHee 0,5 M.
3.10. BogonpoBoabl U3 NnacTMacCcoBbIX TPY6 Npy nepecedeHnm ¢ KenesHbiMn 1 aBTOMOBUNbHBIMKY JOporaMu, a Takke ¢
TpamBaiHbIMK NYTAMU criedyeT NpoknaabiBaTe B PyTnspax B COOTBETCTBMU C ykazaHuaMM rnae CHulM no npoeKkTnpoBaHuio HapyXHbIX
ceTel U COOpPYXXEHU BOAOCHAOXKEHUS 1 KaHanu3aumun. [nnmHa KoHL0B yTNnsipa, BbICTYNaoLWmMX 3a npeaernbl nepecekaemoro
COOPYXXEHUs1, [OMKHa ObITb He MeHee 1,5 M. BHyTpeHHU anameTp dyTnsapa gomkeH ObiTb 6onbLue HapyXHOro AnameTpa Tpyobl Ha
200 mm.
3.11. WnpuHa TpaHLen No AHY Npy NpoKnagke BOAONPOBOAA M KaHanM3aummn AomkKHa NPpUHUMAaTLCS B COOTBETCTBUM C TpeboBaHNAMM
rnaebl CHulM no npon3soacTBy paboT Mo BO3BEAEHUIO 3EMIISIHBIX COOPYXeHWI. [Mpn 3ToM HeobXxoaANMOo NpeaycMaTpuBaTh YMNNoTHEHNE
rpyHTa nasyx TpaHLuew.
3.12. Ha noBopoTax npoknaaky nonMaTuieHoBbIX Tpy6onpoBoaoB NO MNOOron KpUBOW crieqyeT NpuHMMaTh B COOTBETCTBUM C
TpeboBaHusamu rnasbl CHWIM no npon3BoacTBy paboT HapYXXHbLIX CETEN N COOPYXEHUIN BOOOCHABXEHWSI, KaHanM3aumm n
TennocHabxeHus. MNpn aTOM pekomeHAyeTca NpuHUMaTh pagnyc KpuemaHbel; 30D — gna Tpy6 us MHM, 120D — gnsa tpy6 vs MBI,
200D — ansa Tpy6 ua M1, 300D — gns Tpy6 n3 MBX.
3.13. [pun KOHCTpyMpoOBaHUM BOAONPOBOAOB M HANOPHOW KaHanm3aumn ¢ pacTpybHbIMU COEANHEHUSIMU Ha PE3VHOBBIX KOMbLax B
MecTax NoBOpOTa, OTBETBMEHUI U TYNNKOBbLIX Y4acTKOB JOMKHO NpedycmaTtpuBaTbCs yCTPONCTBO YNOPOB.
3.14. KpenneHune apmaTyphbl K CTEHKaM 1 QHULLY Kornodua, TYHHensa Unn kaHana criegyeT Npou3BoAnTb NMPY NOMOLLM aHKepHbIX 601TOB
1 MOMYXOMYTOB MUIN 3aMOHOMUYMBaHMEM BETOHOM He NoAnexXallmx 3aMeHe geTanein, HanpuMmep NoXapHbIX NOACTaBOK Ui
MeTanmMyeckmx TpyOHbIX BCTABOK, C MOMOLLbIO KOTOPbIX OCYLLECTBNAETCS NpucoeanHeHne nnactMmaccoBoro Tpybonposoaa K
3a[BVXKaM, BaHTy3aM, KrnanaHam v T. 4.
3.15. CoeguHeHune nnactTMaccoBbiX TPY6 ¢ Tpybamu n3 Apyrnx matepuanos (CTanbHbIMU, YYryHHbIMWU, acbecTOLEeMEHTHbIMA U T. A.)
cnegyeT BbINOMHATE Ha dhnaHuax. B kayecTBe ynnoTHAoWero matepuana dnaHueBbIX COeAMHEHNI criedyeT NPUMEHATb MATKYHo
ANaCTUYHYIO PE3UHY TOMNWNHON 4—6 MM.
MpumeyaHne. dnaHueBble COeAMHEHUS], Kak NpaBuIo, crneayeT ycTaHaBnMBaTh B konoguax. MNpu cooTBeTCTBYOWEM 060CHOBaHUM
AOornyckaeTcs yCTaHOBKa praHLeBbIX COeAMHEHNIA HENOCPEACTBEHHO B rPyHTE C obecnevyeHmem Mep no 3awmTte Ux oT Koppo3um
(Hanpumep, NyTem 3annMBKN COeAMHEHUS BUTYMHO-PE3NHOBOIN XONOAHON MaCTUKOW).
3.16. MNepeceyeHre nnacTtMaccoBbIM TPyOONpPOBOAOM CTEHOK BOAOMNPOBOAHOIO Konogua unu yHaameHTa 3gaHun cnegyet
npegycMaTprBaTh C MOMOLLbIO CTarnbHOMo Uy NnacTMaccoBoro dyTnspa. 3asop mexay dyTnsapom n TpybonpoBoaom 3agenbiBaeTcs
6enbiM kaHaTOM, MPONMTaHHBLIM PACTBOPOM HWU3KOMOJEKYIAPHOro NonMn3obyTuneHa B 6eH3nHe B COOTHOWeEHMUM 1 : 1. OTOT e Tvn
3agenku cnegyet NPUMEHSATb M ANs KOHLOB yTNsipoB.
MpyvmMeyanusa: 1. B cnyyae npumeHeHns Ans 3agenky 3asopa NpoOCMONEHHOro kaHaTa Unm Npsauy nnactmaccosyto Tpyby cnegyet
obmoTaTb NONMXIIOPBUHUITOBOWM UMW NONMITUIIEHOBOW NIeHKoW B 2— 5 Croes.
2. [lonyckaeTcs Npon3BoAnTb 3adenky ac6ecTtoBbIM maTtepmarnoMm (TkaHblo, LUHYPOM) C repMeTu3aumnelt KOHUOB yTnspa repHUTOM.
3.17. MNnactmaccoBble TPy6onpoBoAbl JOMKHbI ObITh 3aluLLEHbl OT NonagaHns NPSAMbIX CONTHEYHbIX NyYen.

4. MpoeKkTnpoBaHMe BHYTPEHHUX TPyGonpoBoaoB
4.1. NpyMeHeHMe NnacTMaccoBbIX TPyOONpPoOBOAOB AN BHYTPEHHUX CeTel onpeaenseTca NpoekToM. [na cMcTeM BHYTPEHHewW
ObITOBOM KaHanu3aumm nnacTMaccoBble TPy6onpoBoAbl criegyeT NPUMEHSATb NPENMYLLECTBEHHO B JOMaXxX C CAHUTapHO-TEXHNYECKUMU
kabvHamu unm 6nokamun, 4ocTaBNseMbIMU Ha CTPOMTENBHYIO NOLWaAKy B FOTOBOM AN MOHTaxa Buae.
4.2. NMnacTmaccoBble Tpybbl AnameTpom Ao 110 MM AomKHbI ObITb NPONOXEHbI, Kak NpaBuno, B WaxTtax, kopobax, 6oposgax u T. n.
B mMecTax BO3MOXHOro MexaHM4eCcKoro NoBpexaeH s nnactmaccoBbix Tpy6 cneayeT NpUMEHSATb TOMbKO CKPbITYIO NPOKNaaKy B
Oopo3pgax, kaHanax, waxrax.
4.3. K mecTam npoknaaku nrnactMaccoBbix TpybonpoBoaoB AomkeH bbiTb obecneyeH nerkuin 4ocTyn NocpeacTBOM YCTaHOBKMN ABEPOK,
CbEMHbIX LMTOB, PELUETOK 1 T.1M.
4.4, TpybonpoBogbl He AOMKHbI MPUMbIKATb BMOTHYHO K MOBEPXHOCTU CTPOUTENbHBLIX KOHCTPYKUMIA. PaccTosiHne B CBETY Mexay
Tpy6amu 1 CTpOUTENbHBIMU KOHCTPYKLUMAMMU JOMKHO ObiTb HE MeHee 20 MM.
4.5. PaccTosiH/e B CBETY MEXAY NiacTMaccoBbiMu Tpy6amu 1 napannenbHO NPONoXeHHbIMU CTanbHbIMU TPy6ammn oTonneHns un
ropsiyero BoAocHabxeHns JOMmkHO 6biTb He MeHee 100 mm. MNnactmaccoBble TPYObl AOMKHbLI NPOXOAUTb,



Puc. 11. YcTpoicTBo a, pa3mepbl M-06pa3Horo komneHcatopa Ansi Tpy6 anam, go 50 mm 6; u nMpoobpasHoOro KOMNeHcaTopa e
1— nnacTmMaccoBkI TPYOONPOBOA; 2 — XECTKUI Kapkac; 3 — onopa; 4 — HanpaensitowmMe XoMyTbl; 5 — KOMNEeHCaUMOHHbIA XOMYT
Kak NpaBuIo, HWXe Tpyb OTONNEHNSt U ropsivero BOAOCHaBXKEHUS .

PaccTosiHMe B cBETY Mexay nepecekaloLmMMNCst NracTMaccoBbIMM Tpy6amm 1 cTanbHbiMM Tpy6amu OTONNEHNS U ropsyero
BOJOCHAOXXeHNs JOIMKHO ObiTb HEe MeHee 50 MM.

4.6. B mecTax npoxoaa 4yepe3 CTPOUTENbHbIE KOHCTPYKUMM NacTMaccoBble TpyObl Heobxoanmo npoknageiBaTte B hyTnsipax. AnnHa
dyTnapa gomkHa Ha 30—50 MM NpeBbIaTh TOMLWWHY CTPOUTENBHON KOHCTPYKLUMK. PacnonoxeHne CTbIKOB B pyTnsapax He
AonyckaeTcs.

4.7. PaccTosiHMe Mexay KpenneHnsiMu Ha ropmM3oHTarnbHbIX U BePTUKarbHbLIX y4acTkax HanopHoro Tpybonposoaa criegyeT npuHUMaTh
B COOTBETCTBMM C Tabn. 7 u 8.

4.8. KoHcTpykumio M-o0bpasHbix 1 nupoobpasHbix komneHcaTopoB Ans Tpy6 us NBX cnegyeT npuHMMaTth B COOTBETCTBUM € puc. 11.
4.9. Ans Tpy6 HapyXHbIM agnameTpom Ao 50 MM Npu pacCTosHUM Mexay HENOABMXHBIMU KpenneHmamn meHee 12 m pasmepsbl [1-
obpa3sHoro KomneHcaTopa AonyckaeTcs NpUHMMaTb B COOTBETCTBUM C puc. 11.

4.10. Pa3mepbl nupoobpasHoro komneHcaTopa ans Tpybonposoaa AnvMHon fo 12 m cneayet npMHuMarts no puc. 11, npu aTom: Ry =
5D, Rz = 3,5D; b =3D; h = 15D, rge D — HapyXHbIi guameTp Tpyobl.
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Puc. 12. CoegnHeHue Tpy6 us NBX c pe3anHoBbIMU KonbLamu (a) u kneeBble (6 1 8)

1 — rnapgkuii KoHel Tpy6bl; 2 — koHeL, TpyObl ¢ pacTpyboM; 3 — pe3nHoBOE YNIOTHUTENbHOE KOSMbLO; 4 — MOHTa)XHas meTtka; 5 —
KIneeBoW LLOB; 6 — 3a30p ANst KOMMeHcauuyn TemMnepaTypHbIX yONMHEHNA

4.11. Ha kaHanu3aumoHHbIX TpybonpoBogax, CoeaMHsAEMbIX MPU NOMOLLY PacTpyboB C PE3NHOBLIMW YNIOTHUTENbHBIMU KOMbLaMM,
BOCMPUHUMAIOLLMMW TeMnepaTypHble yANMHEHNS, yCTaHOBKY KOMNEHCATOPOB NpeaycmMaTpuBaTh He criegyerT.

4.12. KomneHcauusi TeMnepaTtypHbIX YANMHEHWUIA NPU UCMNOMb30BaHUKN CBaPHbIX U KIEEBbIX COeAVHEHNI AOMKHA obecneymBaTbCsi C
NMOMOLLbIO COEAMHEHU C PE3NUHOBBLIMMW YNIIOTHUTENBHBIMU KOMbLI@MW, BCTABNSAEMbIMU B OObIYHbIN UM KOMMNEHCALMOHHbIN
(yonuHeHHbIR) pactpy6.

4.13. MNpu CKpbITON NPOKMaake kKaHanM3aumoHHbIX TPY6onpoBOAOB B MeCTax yCTaHOBKM Ha TpybonpoBoae peBn3nii U NpoYMCTOK
cnepyeT npegycMaTpvBaTb CMOTPOBBIE FTHOKU C ABEpLaMM.

4.14. BbITSXXHYI0 YacTb CTOsIKa KaHanM3aumm peKoMeHAYeTCs BbIMOMHSATL U3 NNacTMacCcoBbIX Tpy6.

4.15. Cnenyet npegycMaTpyBaTh XXECTKOE U NPOYHOE KPernneHne CaHMTapHbIX MpMObopoB, NPMEMHUKOB ObITOBbIX CTOYHbIX BOA, a TakkKe
BOOOCTOYHbIX BOPOHOK K CTPOMTENbHBIM KOHCTPYKLMSAM.

4.16. CkneunBaHue rrnagkmx KoHuoB Tpy6 n3 MNMBX (puc. 12) ¢ pacTpybamu, Merowmmm xenobku nos pesnHoBble KonbLa, 4onycKaeTcs
TONbKO MpY UCNOMb30BaHUM 3a30P03aNONHAIOLLMX KreeB (Ha NOBEPXHOCTb Xernobka knen He HaHocutcs). CknemBaHne KOHL OB Tpy6 ¢
rnagkumMu pactpy6amu cnegyeT npou3BoAMTb C MOMOLLBIO KIEeB, 3anofHALWMX € He 3anosHSALWMX 3a30pbl Mexay NOBEPXHOCTAMM
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Puc. 13. Y3en coeguHeHun pacTpybHoro koHua getanu u3 NBX ¢ rmagkMm KOHLOM NOSIM3TUNIEHOBOMW TPYObl

1 — pacTpy6HbI KOHeL ¢ xxenobkom aetanu ua MNBX; 2 — kneeBoi WoB; 3 — nepexoaHon natpybok ua MNBX; 4 — rnagkuii KoHeL,
NosIMaTUIEHOBON TPYObl; 5 — yNnoTHUTENbHOE KOMNbLO U3 pe3nHbl Mapku 3311

CcoeUHsIEMbIX 3NIEMEHTOB, NPY 3TOM 3a30pbl CreayeT NPUHMMAaTb B COOTBETCTBMM C yKasaHuamu n. 10.2 HacToswen NHCTpykumm.
4.17. Onsa coeguHeHns rmagknx koHuoB aetanei u3 MBI HapyxHbIMn anameTpamu 107,5—108,3 1 48,6—49,2 mm ¢ pactpybamu Tpy6
13 MNBX HapyxHbIMK aAnameTpamm cooTBeTcTBeHHo 110—110,6 n 50—50,4 MM criegyeT ncnonb3oBaTth NepexofHble naTtpyoku, Ha
KOTOpbIX chopMyeTcst pacTpyb (puc. 13).



4.18. [Ina coeguHeHns rmagkMx KOHLOB AeTanen HapyXHbiMu gnametpamm 110—110,6 n 50—50,4 mm u3 IMHIM, MBI, MM v NMBX ¢
pactpybamu getanei n3 MBI HapyxHbIMU gnameTpamm 107,5—108,3 n 48,6—49,2 MM criegyeT npegycMaTpuBaTth KannbpoBky
rnagknux KOHUOB Ha pa3Mepbl COOTBETCTBEHHO 107,5—108,3 n 48,6—49,2 mm. CoeanHeHne ynnoTHAETCS pe3VHOBbLIMU
YNNOTHUTENBHBLIMU KOMNbLaMMU.
4.19. CoeanHeHne CBapHbIX Pa3BoAoOK C KaHaNM3aUMOHHbIMK CTOSIKaMU, a TakKe COeMHEHNEe pa3BoaoK Mexay Cobol B yCrOBUSAX
cTposiLerocs o6bekTa HaaneXuT NPOU3BOANTL Ha pacTpybe C PE3NHOBBLIM YNIOTHUTENbHBLIM KOMbLOM. Mpy coeamHeHny pasBogok
mMexay coboi aonyckaeTcs NpMMeHeHne AByXpacTpyOHbIX MydT, .npyu 3TOM MydTbl HEO6XOAMMO 3aKpPENNATh.
4.20. Bbinyckx yHUTa30B criefyeT COeAMHSITb C NNacTMacCoBbIMW KaHann3aumoHHbIMK Tpy6aMn coeguHUTEnNbHbIMU naTpybkamu ¢
PE3NHOBBLIMU MaHXeTamu.
4.21. Mnagkne KOHUbI YyryHHbIX AeTanei (Bbinyckv Tparnos, BOAOCTOYHbIE BOPOHKN U T. N.) CrieayeT COeANHATb C NacTMaccoBbIMU
Tpy6amu coeamHUTENbHbIMM PacTpyBHbIMU NaTpybkamu ¢ pe3VHOBLIMM KOMbL@MK C NOCNEeAYLMM 3anofHeHeM 3a3opa pacTBOPOM
Ha pacLUMPSIOLWEeMCst LLeMeHTe.
4.22. nagkue koHubl Tpy6 n3 MHM, MBI, MM, MNBX ¢ pacTtpybom 4yryHHoON kaHann3aunoHHOW TpyObl TOro e agnameTpa cnegyet
COEAVHATb KPYrblM PE3MHOBbLIM KOMbLIOM C NMOCNEAYOWMM 3anonHeHem pacTpyba pacTBOPOM pacLUMPSIOLLEroCs LLeMeHTa.
Mpy oTCyTCTBMM KOMew, AoNyCKaeTcsl NPMMEHeHne CoeaMHEHWI ¢ 3aaernkon pacTpyba NpocMoneHHoON Npsaabpo U pacTBOPOM
pacLuMpsIoLWEerocs LeMeHTa, npy 3TOM BHYTPb KOHLLa MnacTMaccoBOW AeTanu criegyeT 3anpeccoBaTb B HAarpeToM COCTOSIHUM OTPE30K
cTanbHon TpyObl.
MosepxHocTb Tpy6 13 MBX Ha AnvHe pacTpyba HaanexuT ounLiaTb pacTBOPUTENEM, NOKPbIBaTb CIOEM Kresi 1 06cbinaTb NeckoM, a
nosepxHocTb Aetanewn ns MNHIM, MBI v MM cnegyeTt onnaensaTb, NOCHe Yero Takke NOKpbiBaTb NECKOM.
4.23. MnactmaccoByto Tpyby ¢ kepaMUYecKor KaHann3aumoHHON Tpyboi Toro e AnameTpa HaanexuT CoOeauHsiTb pacTpyoHon
BCTaBKOW C OTOYPTOBaHHbLIM rMagknuM KOHLUOM. PacTpy6GHyto Wwenb crieqyeT 3agenbiBaTth NbHSHON NPSAbI0, NPONUTaHHOW pacTBOPOM
nonunsobyTtunneHa B 6eH3nHe (CooTHowweHWe 1:1) ¢ nocneayowmnm 3anosiHeHMeM 3a3opa pacTBOPOM Ha pacLUMpPSAIOLLEMCS LieMeHTe.
4.24. TnactmMaccoBble OTBOAHbIE TPYObl HAPYXXHLIM AnaMmeTpom 40 MM OT CUCPOHOB YMbIBaSIbHUKOB, MOEK U BaHH K CETU BHYTPEHHEN
KaHanusauuun gnameTtpomM 50 MM criegyeT NpUcoeauHsaTb € MoMOLLbIo nepexoga 50040 MM unu nepexogHor pesmHOBOW AeTanu.
4.25. KaHanu3aunoHHbIe CTOSIKW, CMOHTMPOBaHHbIE B CaHUTapHO-TEXHUYECKMX KabnHax, cneayet COeAMHSTb MEXAYITaKHON BCTaBKOW,
BbIMOSTHEHHOW B BUAE OTpe3Ka NnacTMacCoBON KaHann3aunmoHHON TpyObl.
4.26. CoeguHeHne nnacTMaccoBOro BOAOCTOMHOrO CTOsIKa C YyryHHOW BOAOCTOYHOW BOPOHKONM crneayeT npegycMaTpuBaTth Ha
NNacTMaccoBbIX UMK CTanbHbIX NEPEeXOAHbIX AeTansX.
CoeaunHeHne cTanbHoOro natpybka ¢ nnactmaccoBon Tpyboi crnegyeT BbINOMHATE C NMOMOLLbHO KOMMEHCALUMOHHbBIX NaTpyoKoB.,
YNNOTHAEMbIX PE3MHOBLIMW KOMbLIAMW, a Takke Ha dnaHuax ¢ UCrNonb30BaHWEM MONMMATUINEHOBbLIX BTYNOK NoA raHubl unv natpyokos
C YTOrWEHHbIM BypTOM.
B 3aBucuMoCTM OT BUAa coegMHEHUS BOPOHKM CO CTOsIKaMu (MPSIMOro Ui ¢ OTCTYNOM) CTarnbHble NepexoAHble AeTanu cneayet
npegycMmaTpuBaTb NPSIMbIMU UM U3OTHYTBIMW C YCTPONCTBOM AS1S MPOYUCTKN CTOSKA.
4.27. CoeanHeHne BOAOCTOYHbIX CTOSIKOB CO CTalnbHbIMU OTBOAHBLIMM TpybonpoBogamu, NpoknaabiBaemMbiMu B nogsanax 3gaHuin ans
OTKPbITOrO BbIMyCKa AOXAEBbIX BOA HA OTMOCTKY 34aHus, cneayeT Npon3BOAUTb, UCNOMNb3ys naHueBble COEANHEHNS UK
nepexogHble Agetanu.
4.28. 1Nl BOOOCTOYHBIX CTOSIKOB HEOOX0AMMO NPUMEHATE NacTMacCoBble KaHanu3aumoHHble Tpyobl Ho TOCT 22689—77 nnn
HanopHble Tpy6bl 13 MBI, MHM 1 MNBX Tunos, ykasaHHbIx B Tabn. 9.

Tabnuua 9

Tun nnactmaccoBbix TPYO ANsi BOAOCTOYHbIX CTOSIKOB M3 MaTepuana
Yncno ataxen 3gaHmsa

MHMN MnBm, nBx
9 TNerkmun TNerknn
16 CpepneHenerkuin “

4.29. MakcumanbHyto Bogoc6opHyto nnowaab F, M2, NPUXOOSALLYICS Ha OOAUH BOAOCTOYHbIN CTOSK, BbiNONHEHHbIN 13 MBI, MHIM un
MBX gnametpom 75—125 mm tuna J1, CIT u C, cnegyeT onpedensTb no rpadukam Ha puc. 14 B 3aBUCUMOCTM OT MHTEHCMBHOCTY
poxas B n/c ¢ 1 ra Ans AaHHOW MECTHOCTU MPOAOIIKUTENBHOCTLIO 20 MUH NpY Nepuoae OQHOKPATHOrO NPEBbILLIEHNS pacyeTHON
MHTEHCUBHOCTU, PaBHOW OAHOMY roay (Jzo).

4.30. [Ina npoknagku BOAOCTOYHbIX CTOAKOB 13 NBI1 cnegyet npegycmaTtpnBaTe COEANHEHUS C PE3VNHOBBLIMU YNIOTHUTENBHbLIMU
konbuamm, us NMBX — kneesble U COEANHEHUS C PE3NHOBBLIMU YMNOTHUTENbHBIMK KOMbLaMK.

Tpy6bl n3 MHIM B cuctemax BHYTPEHHUX BOAOCTOKOB CrefyeT NPUMEHSTb B BUAE OyXT-CTOSIKOB NOJSIHOM 3aBOACKON FOTOBHOCTM .
[onyckaeTcsa cBapHas KOHCTPYKUuS ByxT-CcTosKoB 13 Tpyb anameTtpom 75 n 90 mm Trna CJ1.

4.31. na koMneHcauumn TemnepaTypHbIX YOITUHEHUN BOOOCTOYHBIX CTOsKOB 13 MBX ¢ kneeBbiMM coeanHEHUsIMU HEOBX0AUMO
npegycmaTtpvBaTb O4HO KOMMNEHCaAUMOHHOE COeAUHEHNE C PE3MHOBBIM YMITOTHUTENbHBIM KOMbLOM Ha NATb— BOCEMb dTaXeW.
KomneHcaumto TemnepatypHbix yanuHeHumn ctosikoB n3 MHIM cnegyet npeaycmatpueath 3a cHeT yKnagkv Tpyo “3merikoi” B LUTpobax n
Laxrax.
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Puc. 14. 'pachmk ans onpeaeneHMsa Bogoc6opHon nnowaau F B 3aBMCMMOCTM OT TUNopa3Mepa niacTMaccoBbIX
BOAOCTO4HbIX CTOSIKOB

5. KpenneHue nnactmaccoBbIX Tpy6onposonos
5.1. ina nnactmaccoBbix TpybonpoBoaoB criedyeT NPUMEHSTb NMOABUXKHbIE KPENEHUsT, AOMYyCKaloLmMe NX NepemMeLLeHns B OCEBOM
HanpaBreHun, N HEMOABMXKHbIE KPENMeHUs, He AoMyCKaloLmMe TakKuxX NepemMeLLeHnii.
HenopaBuxkHble KpenneHnsa AOMKHbI HanpaensaTh YANMHeHUs TpybonpoBoaoB B CTOPOHY KoMneHcaTopoB (ans MBX) u rHyTbix aetanen,
obecneyrBas MMHManbHOE CUIIOBOE BO3AENCTBME Ha Y3rbl MepecevyeHmns u apyrne anemMmeHTbl Tpy6onpoBoaos.
HenopBwxHble kpenneHus Ha Tpybax na MBI, MHM, MM vn NBX cneayeT BbINOMHATL C NOMOLLbIO NpuBapeHHbix (ana MBI, MHM v M)
unu npukneeHHbix (ana MNMBX) k Teny TpyObl yNnopHbIX kornew, — ansa Tpy6 gnametpom go 160 MM, cermeHToB — Ansa Tpy6 avamerpom
6onbwe 160 mm. Ecnu Heobxognmo obecneunTb nepemeLleHne TpybonpoBoaa TONMbKO B OAHOM HanpasfieHMu, OCTaTOYHO Hannuust
KonbLa (CerMeHToB) C O4HOW CTOPOHbI.
HenoaswxHoe kpenneHue TpybonpoBoda Ha onope nyTeM cxatus TpybObl He AonyckaeTcs.
B kauecTBe NOABUXKHbIX KPEMNMEHUI criegyet NPUMEHATb XOMYTbl, BHYTPEHHWUIA AnamMeTp KOTOPbIX AOMmKeH ObiTb Ha 1—3 MM Gonblue
HapyXHOro AnameTpa MOHTUpyemoro Tpybonposoga.
5.2. PaccTaHOBKY HENOABWXXHbIX KPENNEHWUI criedyeT NpUHUMaTh U3 yCroBusl, YToObl TemnepaTypHble N3MEHEHUST Y4acTKOB
Tpy6GONpOBOAOB HE MpPEBbILLANM UX KOMMNEHCUPYIOLLLYIO CNIOCOBHOCTb.
PaccTosHusa oT ocet TPOMHMKOB A0 KpenseHuin Ha Tpybonposoae n3 MBX cnepyeT npuHuMats He meHee 12 D, gns Tpy6 ua MBI w MM
— 6D, ns MHMN — 3 D.
PaccTosiHue OT KOHL0B OTBOAOB A0 KPEnmeHut cnegyeT NpuHUMaTh paBHbIM

W=K 8D, o

roe K — koagpuumeHT, npuHnMaembii paBHbIM: ana Tpyo na NMBX — 30, 3 MBM v MM — 10, n3 NMHM — 5;

D | — yanuHeHune, KoTopoe HeobXoANMMO KOMMNEHCUPOBATh;

Dy — HapyXHbIi AgnameTp TpyObl.

5.3. PaccTosiHne Mexay HenoaBWXHbIMU KpPeNneHusamMn cnegyet npuHumath He 6onee 400 D.

5.4. ina BOCNpuATMSA NMHENHOM KOMNEHcaumMm Tpy6onpoBoaoB 3HAUNTENBHON MPOTSXXEHHOCTU, HE UMEILLNX MOBOPOTOB, Ha Tpybax n3
MBX ¢ Hepa3beMHbIMU COEAMHEHUAIMU crieayeT NpegycmMatpuBaTh YCTaHoBKY [1- n nupoobpa3sHbix komneHcaTopoB. KomneHcaums
TNMHENHbIX yanuHenuii Tpy6 ua MBI, MHIM, MM obecneunBaeTcs NPoAONbHLIM U3rMGOM MpPU NPOKNaAKe UX Ha CMSIOLWHON onope,
LUMPUHA KOTOPOK AOMKHa AonyckaTe BO3MOXHOCTb U3rnba Tpybonposoaa npu nepenage Temneparyp.

Mcnonb3oBaTb KOMNEHCUPYHOLLYIO CMOCOBHOCTb (DaCOHHbIX AeTanen, CBapeHHbIX U3 Tpy6, He JonyckaeTcs.

5.5. TpybonpoBoabl AvameTpoM A0 110 MM BKIOYMTENBHO A0OMNYCKaeTCs NpoKnaabiBaTe Ha CMOWHOM OCHOBaHMU, Aenasi paspbliBbl B
MeCTax yCTaHOBKWN pa3beMHbIX COEAUHEHUN.

5.6. MNpun nepexone ropm3oHTansHoro Tpybonposoaa B BEpTUKarbHbIA PacCTOsiHWE OT NOBOPOTA A0 NEepPBOro KpenmneHus Ha
ropu3oHTarnbHOM y4yacTke criegyeT ycTaHaBnMBaTb B COOTBETCTBUM € Tabn. 10. MNpu npoknagke Tpy6 anamerpom

Tabnuua 10
PaccTtosHue Ik, MM, OT NoBopoTa NONMAaTUIIEHOBOro Tpybonposoaa
[0 NepBOro KpenseHnsi Ha ropu3oHTanbLHOM y4acTke
HapyxXHbin MnBn MHM
avameTp Tpy6onposoaa, MakcumanbHasi pasHOCTb TeMNepaTypbl TPYObl B YCIOBUSX MOHTaXa

MM B akcnnyatauuun, D t, ° C

20 30 40 20 30 40
63 255 275 300 130 145 155
110 455 500 540 230 255 275
160 670 740 785
225 810 890 960
315 1135 1245 1350
400 1440 1595 1715

[0 110 MM BKITOYUTENBHO Ha CMIIOLLHOM OCHOBaHUM TaKOE XXe pacCTosiHWE CrieqyeT NpMHMMaTh OT OCHOBaHWUS [0 BEPTUKAIIbHOrO
Tpy6onpoBoaa. Y KoHLa OCHOBaHWS MeXay HUM 1 Tpyboii crnegyeT npegycMaTpyuBaTbh Pe3VHOBYIO MPOKMaAKy.



5.7. Fopu3oHTanbHble y4acTkv TpybonpoBoAOB criedyeT KpenuTh K CMMOWHOMY OCHOBAaHMIO C NMOMOLLIbIO XOMYTOB Yepes Kaxable 2 M.

5.8. BepTukanbHble y4acTkm Tpy6onpoBoaoB, Kak NpaBuIo, creayeT 3akpennsaTe ¢ NOMOLLBIO KPENnmeHns, yCTaHaBNMBaemMoro nog

pacTpybom cpacoHHoM aeTanu nnu naHueBoro coegnHeHust. MNpu oTCYTCTBUM UX KpPeNnreHus cnegyeT ycTaHaBnnBaTb Noj

npuBapeHHbIMU K Tpybe KonbLiamu U CErMeHTamMm, BbINOMHEHHbIMW U3 TPYObl TOro e Tvna u guameTpa.

5.9. [invHa He3akpenneHHbIX Ha CNITOWHOM OCHOBaHWUM Y4acTKOB ropu3oHTarbHbIX TPy6ONpoBoaoOB B MECTax NOBOPOTOB U

npucoeanHeHUs nx K annaparam, o6opyagoBaHuto, cornaHuam He JormkHa npesbiwatsb 0,5 M.

5.10. Mexgy TpybonpoBogOM 1 XOMYTOM MIN MOABECKOW creayeT NoMeLlatb NPoKnaakKy U3 Markoro matepuarna (pesunHa),

npuknenBaemyto K kpennenuto kneem 88H (TY 38-105-540-73). LLnprHa npoknagku AOMKHa NpeBbillaTth LUMPUHY XOMYyTa UIn

noaBeckn He MeHee 4em Ha 10 mm.

5.11. PaccTaHOBKy KpenneHui Ha TpybonpoBoae cuctembl BHyTPEHHEN GbITOBOM kaHanu3aummu cnegyert npegycmarpvsarh 13

yCroBus:

KpenmneHust JOMKHbl HanNpaBnATb YANMHEHWS TpybonpoBoda B CTOPOHY COEAMHEHWIA; UCTONb3yEMbIX B Ka4eCTBE KOMNEHCATOPOB (puC.
a) 8) e

15)
)
At ’ l )

Sl | l?;i i

{2 - A ?—Z | ﬁic
5) . 8) af / Al ;——GL —_—
S e Tt

7 R WP
1

Puc. 15. BapvaHTbl pacCTaHOBKMU KpPenmeHun Ha KaHanv3auuoHHoM Tpy6onpoBoae
a — HenoaBWXHOE KpenneHne; 6 — NoABMXKHOE KpenreHne, 8 — 3a30p AN KOMMNeHcauun TemMmnepaTypHbIX YANIMHEHUA; 2 1 0 —
paccTosHMA Mexay KpenneHnsMu; 1 — KoMneHcaumoHHbI (YANMHEHHbIR) pacTpy6
KpenneHue, ycTaHaBnNnBaeMoe Ha rnagkoM KoHue Tpy6bl unm hacoHHOM YacTu, 4OMKHO pacnonaratbcsi oT pactpyba Ha paccTosiHWu,
JonyckaroleM TemnepaTtypHble yanuHeHus Tpybonposoaa;
Ha naTpybkax, UCrnosb3yeMbiX Ans NPUCOEANHEHMS K CETU YHUTA30B 1 TPanoB, a Takke Ha OTBOAHbIX Tpybax OT nnacTMacCoBbIX
CUOHOB YCTaAHOBKY KpenneHuin npegycMaTpuBaTb He Cneayer;
Ha TpybonpoBofgax peKoMeHAyYeTCs yCTaHOBKa OQHOro pa3beMHOro COeANHEHNSI C PE3VHOBBLIM YNIMOTHUTENbHBIM KOMNbLIOM MeXay
ABYMS1 HENOABWXHbIMU KpenneHnsamu. Mpy aTom yanuHeHne TpybonpoBoaa He AOMKHO NpeBbIlaTh KOMMNEHCUPYIOLLENR COCOBHOCTM
COEAMHEHMS.
5.12. PaccTosiHne mexay KpenneHMsM1 Ha ropu3oHTarnbHbIX TPyb6onpoBoaax BHYTPEHHeW ObITOBOM KaHanm3aumnm n BHyTPEHHUX
BOZOCTOKOB AOMKHO BbITb He 6onee 10 D, Ha BepTukanbHbix — 20 D, rae D — HapyXHbIi guameTp TpyObl.
5.13. TpybonpoBogHas apmatypa u MeTannuyeckne acoHHble YacTu, Haxoasimecs Ha TpybonpoBoae, OOMKHbI UMETb
CcamoCTOsiITENbHOE KpenreHue, NpeaoTBpaLlatoLlee nepegady Beca Ha TpybonpoBod. Ycunums, Bo3HuKaroLlme npm nonb3oBaHnm
apmaTypoW B npouecce ee aKcnnyaraumm, He OMKHbl nepefaBaTbCcs Ha Tpy6onpoBoa.
5.14. KpenneHne TpybonpoBodoB cnegyeT NOKpbiBaTb aHTUKOPPO3NOHHBLIM MOKPLITUEM.
B. MOHTAX BOOOMNPOBOOHbIX
M KAHANTU3 ALUMOHHbIX CETEMN
6. Obwue ykasaHus

6.1. MnactmaccoBble TPyObl AOMKHbLI XPaHUTLCSA Ha CTENNaXax B 3aKpblTblX MOMELLEHUSIX UM NOA HaBecaMm, a B YCIOBUSIX
CTPOUTENbHON NNoWankn — B TEHW UMW NOA HABECOM B FOPM3OHTaNbHOM NOMOXEHUW UK yKNagpiBaTbes B WwWrabens. Beicota
wtabena He gomkHa npesbiwaTth: ansa Tpy6 na MHM tTunoe T, C n CIT— 2,3 m; 3 MBM n NMH — 2,8 m; n3 NMBX — 2,6 m; ans Tpy6 n3
MHM Tvna 1 — 1,5 m; n3 MNBM n MM — 2 m; 3 NMBX — 1,7 m.
XpaHunTb NnacTMaccoBble TPyObl M hacOHHbIE YacTy B 3aKpbITOM MOMELLEHUN criegyeT He 6nvxe 1 M OT HarpeBaTernbHbIX NTprbopoB.
6.2. MnactmaccoBble Tpybbl 1 hacoHHbIe YacTn Heobxoanmo obeperatb OT MEXaHUYECKMX HAarpy3oK 1 yaapoB. [oBepxHOCTH
nnacTMaccoBbix Tpyb Heobxoanmo obeperatb OT HAHECEHWS LiapanuH.
Mpy nepeBo3ke NnacTmaccoBble TPYyObl HEOGXOAMMO YKNaabiBaTb Ha POBHY MOBEPXHOCTb TPAHCMOPTHBIX CPEACTB, NPeaoXpaHsAst oT
OCTpbIX MeTannmyecknx yrrnos n pebep.
6.3. Mpun nepeBo3ke Tpyb aAnvHon Gornee 8 M ANMHa CBELUMBAOLLUXCS C Ky30Ba MaLUUHBLI UK NpuLena KoHLOoB Tpyb He AomkHa
npesbiwars 1,5 m.
6.4. Y3nbl TpybonpoBoga HaanexuvT JOCTaBnATb Ha 00 bEKTbI CTPOMTENBLCTBA, Kak NPaBMIIo, B KOHTENHepax, B KOTOPbIX AeTanu
TpybonpoBOAOB AOMKHbI ObITb 3akpenneHbl. Ha KoHTelnHepax AomkHa ObiTb Hagnuck “He Bpocatb”.
6.5. TpaHcnopT1poBKa, Norpyska n pasrpyska nnactmaccoBbix Tpy6 us MBI, kak npaBuno, Npou3BoanNTCs Npu Temnepartype
Hapy)XHOro Bo3gyxa He Hmxke muHyc 20° C; MHIM muHyc 30° C, a MBX u MM muHyc 10° C. Tak kak Tpy6bl 13 MBX u MM nmetot
MOBBILLEHHYIO XPYMKOCTb MpY OTpULaTenbHbIX TemnepaTypax, X TpaHCnopTupoBaHue npu Temnepatype 4o muHyc 20° C gonyckaeTcst
npy MCNOMb30BaHUN NAKETOB UMW APYrMX yCTPOMUCTB, obecneumBatowmnx ukcaumio Tpy6, a Takke npy NPUHATAM 0COBbIX Mep
NpeaoCTOPOXHOCTH.
6.6 MnacTmaccoBble Tpy6bl 1 TPyH0O3aroToBkK, 4OCTABNSAEMbIE HA OOBEKT B 3MMHEe BpeMs, Nepea UX NpUMEeHEHneM B 30aHNSX
AOIMXKHbI ObITb NPpeABapUTENbHO BblAepXKaHbl NPU NONOXUTENbHON TemnepaType He MeHee 2 u.

7. Tpy6o03arotoBuTenbHblie paboThbl

OpezaHu3zayus mpybo3zazomosumersibHbix pabom

7.1. N3roToBneHue getanen n otaenbHbIX y3rnoB TpybonpoBoaoB AOMKHO NPOU3BOANTLCA Ha 3aBOAAX MOHTaXHbIX 3aroTOBOK MW
Tpy603aroToBMTENbHbIX MAacCTEPCKUX C YH4ETOM UX TPaHCNOPTabenbHOCTM U COXPaHHOCTU NPW NepeBo3Kax, a Ha MOHTAaXHOW nnowaake
AOIKHbI OCYLLLECTBNATLCA cObopka 1 cBapka (ckneuBaHne) Tpy6onpoBOAOB 13 rOTOBbIX Y3/10B C MUHUMASbHBIM YACITIOM COEANHEHWN.
7.2. CH60pKy 9NeMeHTOB y3roB criedyeT Npou3BoanTb B KOHAYKTOpax, obecneunBatoLmx hMKCaumio NonoxXeHns oTaenbHbIX
3/1EMEHTOB Y3108 TpybonpoBoAoB 1 obnervyarwmx cOopky.
7.3. MNpu cbopke hnaHUEeBbIX COEAUHEHUI crieayeT NPUMEHSATb MArKUE 3NacTUYHbIE NPOKNaAKN U3 Pe3nHbI.
C6opky pe3b60Bbix COeQUHEHNI PEKOMEHAYETCS BbINOMHATL CNeLunann3npoBaHHbIM MOHTaXHbBIM UHCTPYMEHTOM, KOHCTPYKUMS
KOTOPOro AOrmKHa UCKIoYaTb MEXaHWYEeCcKoe NoBpexaeHne aetanen.
7.4. CoeanHeHns QOMKHbI UCNbITbIBATLCA MMAPaBIMYeCckMM CNOCOGOM Ha repMeTUYHOCTb
BeaHanopHble Tpy6onpoBoabl — Ha AaBneHue 0,2 Krc/cm?;
HaropHble TpyGoNpoBoALI — Ha AaBreHue, B 1,5 pasa GonbLuee MakcMManbHOro paboyero, Ho HE MeHee 2 KIc/cM?;
NPOAOIKUTENBHOCTb UCMBITAHUS 2 MUH.




7.5. OTKNOHeHNs rabapnToB 3aroToBMTENbHbIX AeTanen TpybonpoBogoB OT 3afaHHbIX He JOMKHbI MpeBbIaTh + 2 MM, y3noB — + 5
MM.
lMepen oTnpaBKoW Ha MOHTaX y3rbl CneayeTr MapKMpoBaTb MyTEM HaHECEHNSA MapKMPOBKM Ha KOHeL, y3ra LIBETHOW BO4OCTONKOW
Kpackomn Ha paccTodgHumn 200—300 mm OT Kpas.

MexaHuyeckasi o6pabomka nnacmmaccosbix mpy6
7.6. Pa3ameTky nnactmaccoBbix Tpy6 cnegyeTt NnpovM3BoauTb Ha CneuuanbHOM CTennaxe unm B xenobe.
7.7 Pe3ky nnactmaccoBbix Tpyb crniegyeT BbINOMHATbL:
Ha CTaHKax C AUCKOBbIMM NUnaMu ToNwuHon 1,5—2 mm ¢ warom 3ybbeB 3—4 MM 1 pasBogkon 3yobes 0,5—0,6 MM Ha CTOPOHY;
YyacTtoTa BpaweHus aucka gnsa MBI, MHM, MM gomkHa 6biTe 2000, 3000 06/mMuH; MNBX — 600, 800 06/MHKM, Ana ynctoro obpesa Topua
HeobxoaumMo NpUMeEHsATL Nkl 6C3 pa3Boga 3ybbeB ¢ PpaBHOMEPHO YMEHbLUIAIOLWENCS K LEHTPY AUCKa TOMNWUHOW;
Ha PasMeTOYHO-OTPE3HbIX CTaHKaXx;
Ha CTaHKax rmnbOTUHHOrO TUNa AN TOHKOCTEHHbIX TPY6;
3NEKTPONPUBOAHBLIMU HOXOBKaMM (4NMHA NONOTHA HOXOBKM AomkHA ObiTb 450—500 MM, TonwmHa 1,5 MM, BeicoTa 3ybbeB 1,5—2 MM,
passog 3ybbeB 0,5—0,7 Mm);
Tpybope3oM ¢ NHEBMaTUYECKUM NPUBOAOM, Y KOTOPOro B KAYECTBE PeXyLLEero MHCTPYMEHTa NPUMEHSeTCs OTPEe3HOW pesel;
BPYYHYIO HOXXOBKaMW O pe3kn MeTarnnos, Menko3yobiMn NIOTHULKMMU MUNAMU 1 CTOMSIPHBIMU HOXOBKaMM.
7.8. OTKIOHEHMeE OT yrna pesa He J0KHO npeBbiwaTtb 0,5 MM — ansa Tpyb ¢ HapyXHbIMKM gnametpamu Ao 50 mm, 1 Mm — ans Tpy6
HapyXHbIM avameTpoM 50—160 MM 1 2 MM — ansl Tpy6 HapyXHbIM anameTpom Bonee 160 mm.
7.9. CBepneHune oTBepcTUn AnameTpom Ao 50 MM B NnacTmMaccoBbiX Tpybax HaanexvT NpoM3BoaMTb Ha CBEPMIIbHbIX CTaHKax
nepoBbIMW 1 CNMpPanbHbIMU CBEpramu, LMPKYIbHbIMM peslaMu 1 cneumanbHbiM1 TpyOHbIMK cBepnamun. CBepneHne oTBepcTui
AnameTpom cBbiwe 50 MM — UMPKYNbHLIMU pe3uamm Unn TpyoHbIMK cBEpnamu.
B npouecce cBepneHuns ceepno HeobxoanmMo Nepuoanyecky BelBOAUTE M3 OTBEPCTUS OIS €ro OXNaXAeHWs U yaaneHns CTPYXKA.
7.10. Ans cHATUSE acok Ha KoHLax Tpy6 HaaNexXuT NPUMEHATbL MEXaHN3NUPOBAHHbIE U PYYHbIE MPUCMOCOBNEHNS, PEXYLLUM
WHCTPYMEHTOM KOTOPbIX SIBNAOTCA crneunanbHble pesbl, Pe3LoBblie FONoBKN C HECKONMbKUMMU HOXaMy U pesLbl.

@opmosaHue nnacmmaccosbix mpy6

7.11. B pe3ynbTaTe chopmMoBaHus Tpy6 ocyLlecTBnaTcA oTbopToBKa, KannMbpoBKa, a TakkKe Nony4arTCs yTonweHHble BypThl, rmagkue
1 c Xenobkamu noa pe3nHoBbIE KOMnbLia pacTpyObl 1 BbITSXXKa OTPOCTKOB Ha Tpybax Ans TPOWHWMKOB U KPECTOBUH.
7.12. HarpeB 1 pa3MsiryeHne nnactmMaccoBbix Tpy6 criegyet NpousBoAnTb B BaHHAX C MMLEPUHOM, FNMKOMEM, TpaHCEOPMaTOpPHbIM
macnom (nocnegHee — Tonbko Ans MBX) v T. n., HarpeBaTensax ¢ MHMPaKpacHLIMU U3NyvaTensMy Unu B BO34YyLIHbIX Nevax.
TemnepaTypa HarpeBa AOMKHA YCTaHABNMBATLCS B 3aaHHbIX PEXMMaXx C MOMOLLbIO TepMoperynsaropa.
7.13. Temnepartypy TennoHocutens (rmuuepunHa v Bo3ayxa) BHYTPU HarpeBaTenbHOro ycTponicTea cnegyer BoloMpaTts B
COOTBETCTBUM C AaHHBIMU, NPUBEAEHHbIMY B Tabn. 11.

Tabnuua 11
Temnepatypa npu oTOOpTOBKE, pacTpyonueaHnn 1 kanmbposke, ° Temnepatypa Bo3ayxa npu
Matepuan C N3rOTOBMEHNMN YTOILLEHHBIX
Tpy6
rnuepuHa BO3ayxa 6ypTos, °N
MnBMn 135+ 5 150+ 10 240+ 10
MHMM 105+ 5 135+ 10 220+ 10
mn 165+ 5 185+ 10 280+ 10
MBX 135+ 5 160+ 10 —

7.14. BaHHbI C HarpeBaTeNbHOM XXWUAKOCTbIO OOIMKHbI MMETb YCTPONCTBA (TUMa NOABMXXHON PELLETKN), perynmpyemMble No BbiCOTe
BaHHbI, ANS1 YCTAHOBKM U Noanepxkv Tpyb Ha Tpebyemyto AnMHY HarpeBaeMoro yvacTka. [Ins yMeHbLUEeHNs ncnapeHnst HarpeTon
XKMOKOCTW BaHHa JOIMKHa CHabXaTbCA CbEeMHOM KPbILLIKOW.

7.15. B kayecTBe MH(ppaKkpacHbIX n3ny4vaTenen ans Harpesa Tpy6 crieyeT Mcnonb3oBaTb CTepXkHeBble, U-obpa3sHbie n agpyrue
anekTpuyeckune Harpeeatenu (TAOH.I).

MpumeyaHue. [lonyckaeTcsi NpUMEHEeHVEe HarpeBaTernbHbIX YCTPONCTB C HABUBKOW Cvipani.

7.16. [N nony4eHnst HanpasreHHOro Ny4nMcToro NoToka MHpakpacHble nanyyatenn HaanexuT nomeLaTe B pedrektmpyoLme
YyCTPOWCTBA.

7.17. OQHOCTOPOHHWUI HarpeB AonyckaeTtcs Ansa Tpyd ¢ ToNwuHom cteHkn Ao 3—3,5 MM. Mpun GonbLuen TOMWWHE CTEHKM U3nyyaTenu
cnepyeT yCTaHaBNMBaTb Kak CHapYXW, Tak U BHYTPU TpyObl.

7.18. TennooTtgaya yCTaHOBKN C MHAPAKPACHBLIM HAarpeBOM AOMKHa PerynmpoBaTbCs U3MEHEHNEM PaCcCTOSAHUA MeXAy nanydaTensamm
UNW yMeHbLUEHWEeM nogaBaemoro Ha TOHbI HanpsikeHus. [ins paBHOMEPHOro HarpeBa MHpakpacHbIMK u3nyyarensmm Tpybbl B none
06nyYeHUs1 HYXXHO BpaLlaTb CO CKOPOCTbIO 3—4 06/MUH.

Puc. 16. Cxema chopmoBaHUsi oT6GOPTOBKM
a — nonoxeHue 0o opMoBaHusi; 6 — MONoXeHNe No OKOHYaHUM (HOPMOBaHUS; 1 — OOPH; 2 — NPWXUMHON hnaHey; 3 — Tpyba; 4 —
Tpy6a ¢ oTOOpPTOBKOW
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Puc. 17. Cxema chopMmoBaHu1S yTOJLLEHHO BypTa Ha KOHLe TpyObl
a — nonoxeHune 0o Havana popMoBaHus; 6 — NONOXeHne No OKoOH4YaHuM hopmoBaHus; 1 — Tpy6a; 2 — BepxHAa nonymarpuua; 3 —
HWXHASA nonymatpuua; 4 — nyaHcoH; 5 — Tpyba ¢ oThopMOBaHHbIM YTOMLLEHHBIM BypTOM
7.19. [Ins noTo4Hon 0bpaboTku Tpyb cneayeT NpUMeHaTb KOHBEWEPHYIO YCTaHOBKY, B KOTOPOW BpalleHue Tpyb npu nx
nocTynaTenbHOM ABWXEHUW BAOMb U3nydaTenen ocyLecTBNAETCS 3a CYET NPUXUMHOIO 3NIEMEHTa.
7.20. HarpeB KOHLOB Tpy6 B BO34YLUHbIX NeYax crneayeT Npou3BoauTb NyTEM NoAayn NOTOKa ropsiyero Bo3ayxa Ha HapyKHYH 1
BHYTPEHHIOK NOBEPXHOCTH TPyO.
7.21. OT6opToBKY Ha Tpybe cnegyeT hopMOBaTb BABUrAEMbIM BHYTPb NMyaHCOHOM U MPUXUMHbBIM bnaHuemM, opopMsioLwmnm
HapYXHYI0 MOBEPXHOCTbL O0THBOPTOBKM (purC. 16).
7.22. [Ins dhoopMoBaHmMs yTOMLLEHHbIX BypTOB CNeayeT NCNonb30oBaTh pasbeMHyto npecc-dopmy (prc.17).
7.23. mapknii pacTpyb Ha Tpybe crnegyeT bopmoBaTh JOPHOM, BABUraeMbIM B HarpeTyto pasmsiryeHHyto Tpyoy. CTaHku ans
HOpPMOBaHWS AOMKHbI MMETb YMOPHbIE KOSbLa AN CHATUSA OXIaxaeHHon Tpybbl ¢ AopHa. Kanmbpoeky koHLoB Tpy6 cneayet
BbIMOSHATb B UMINMHAPUYECKON Mb3e C NpuKaTuem CTEHOK TPYO K rmrb3e ¢ NOMOLLbIO PacronoXEHHOW B HEN HallyBaeMon pe3aMHOBON
Kamepbl.
MpumeyaHue. Jonyckaetca choopMoBaHue pacTpyba HenocpeacTBEHHO TpyBOoK Co CHATOW dbackol Ha KoHLe, Npu aTom (ans Tpyo ns
MBX) HeobxogmMo hmKcupoBaTh B3aMMHOE NOSoXKeHNe pacTpyba un Tpyobl A4Ns COXpaHEHUs1 OAMHAKOBOro 3a3opa no nepuMmeTpy
CKIenku.
7.24. [Ins doopmoBaHmMs pacTpyboB C enobkom nog pe3aMHOBOE KOMbLO CreayeT NpPUMeEHsATb MeXaHUYeCcKUiA OPH — NOABUKHON
KOHYC, B Ma3ax KOTOPOro Haxo4sATCcs cneumarnbHble KIMHbS C BbicTynamuy Ans (hopMoBaHust xernobka.
7.25. BbITSXXKY OTPOCTKOB Ha Tpybax HaanexvT npoM3BoauTb B HAarpeTOM COCTOSIHMM MPU NMOMOLLM TSHYLLIEro MexXaHn3mMa 1 nyaHcoHa.
7.26. Pasmepbl Bcex OpMYOLLNX ANEMEHTOB credyeT HasHavyaTb C y4eTOM yCcaZku OTOPMOBAHHOrO U34enus Nocre OXnaxaeHus .
Paboune noBepxHOCTN BCeX (POPMOBOYHbLIX MHCTPYMEHTOB OMKHbI OblTb OTNONMPOBAHbI.
7.27. NMoOBEPXHOCTL FOTOBOro M3Aenus AomkHa ObiTb POBHOM U rNagkoi. [lonyckaloTcs He3HaYMTeNbHbIe creabl OT (hOPMYHOLLLENO U
KannopytoLlero MHCTpyMeHTa. Ha noBepXHOCTM 1 MO TOpLY TPEeLLMHbl M PaKOBUHbBI HE JOMYCKAaTCS.
PasHas TonwwmHa Ha pacTpybax, AoMmKHa HaxoanTbCS B Npedernax AOMYyCKOB Ha TOMLUMHY CTEHKU rpyobl.

THymbe mpy6
7.28. MHyTble geTanu nnacTmaccoBbIx (NpenmyLiecTBeHHO 13 MNBX) Tpybonpooaos (0TBOAbI, YTKNU, CKOOLI, KOMNEeHcaTopbl 1 Ap.)
HaAnexuT n3roTaBnMeaTh N3 TPyb Tex ke TMNOB, METOAOM FHYTbS, B pa3MAr4€HHOM COCTOSHUM Ha TPYBOrMboYHbIX CTaHKax unn B
LwabnoHax.
7.29. T'HyTbe Tpy6 6e3 HanonHUTENsA AOMyCKaeTCs NpyY OTHOLLEHWUM TOMNWMHBLI CTEHKM K HapYyXHOMY AnameTpy Tpy6bl s/D, He MeHee
0,06 npu pagnyce rHyTbs nNo ocu Tpybbl, paBHoM unu 6onee 3,5—4 D, .
7.30. TemnepaTypa XWAKOCTU B HarpeBaTeNnbHOM BaHHE ANs THYTbA AOMMKHA cocTaBnsaTe: ans Tpyo na MHM 105+ 5° C; ua MBI 125+
5° C; n3 NN 170+ 5° C; n3 NBX 125+ 5° C.
Mpn HarpeBe Tpy6 B TepMoLlKadax Temnepatypa Bo3gyxa AOSKHA cocTaBnaTh: Ana 1py6 ua MHM — 135+ 10° C; n3 MBM 150+ 10° C;
n3 MM 185+ 10° C; n3 NBX 160+ 10° C.
7.31. Bpems HarpeBa nnactMaccoBbix TPyO Npu rHyTbe NpMBeAeHo B Tabn. 12.

Tabnuua 12
TennoHo-cutenb | Marepnan Bpems HarpeBa Tpy6 npu rHyTbe (MUH) NpY TOMNWMUHE CTEHKM TPYO, MM

Tpyo6 4 6 8 10 12 14 16 18

MHMM 35 50 70 90 110 130 150 175

Bosgyx MnBn 55 80 105 135 165 195 — —
mn 55 80 105 135 165 — — —

MBX — 20 25 30 40 — — —

MHMM 5 7 9 11 13 15 17 19

MmnuepuH MBI 6 8 11 14 17 20 — —
mn 6 8 11 14 17 20 — —

MBX — 4 5 6 8 — — —

7.32. Mpu rHyTbe Ha TpyOornboYHbIX CTaHKax 3a3op Mexay obkaTbiBaloLLMM ponukomM u Tpybon gormkeH 6biTb He Gonee 10% pasmepa
HapyXHoro avametpa Tpyobl.



CKOpOCTb FHYTbsA JOMMKHA cocTaBnsATb 2—4 06/MuH. MNpu rHyTbe Tpy6 no wabnony (puc. 18) cnenyet npuHumatb: H30,7D; b3 D; R 3
4D.

7.33. Mpwu yrne narnba 90° Tpybbl cnegyet nepernbatb Ha 6° ansa MHM v Ha 10° gna MBI v M. Mpy apyrux yrnax usrnba cnegyet
paccunTaTte BENUYUHY nepernta MCXoas U3 ykadaHHbIX BbllLEe 3HAYEHUIA.

OTKroHeHWe yrna n3rnba ot 3agaHHOro He JOMKHO NpeBbIaTh + 3° .
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Puc. 18. La6bnoHbl ANA Nony4YeHUu rHyTbiX AeTtanen
7.34. OxnaxaeHue CorHyTbIX TPy crnegyeT NpoM3BOAMTL CXKaTbiM BO34YXOM UMW BOAOW B (OUKCMPOBAHHOM MOMOXEHUW 0
Temnepatypsl nntoc 28—30° C.
7.35. B ka4yecTBe HanonHuTenen npu rHytbe Tpyob cneayeTt Ucnosb3oBaTb PE3NHOBLIN XIyT, TMOKMIA MeTanMyecknin Nnm peauHoBbIN
LunaHr, HabuTbIN NECKOM NN pa3flyBaeMblil CXaTbiM BO34YXOM. B oTaenbHbIx Criyqasix B Ka4ecTBe HanonHMTENs AonyckaeTcs
NPUMEHSITb YACTLIN PEYHOW Necok, HarpeTbli Ao TemnepaTypbl 100° C. KoHupbl Tpy6 nocne 3anonHeHns NeCKOM AOSKHbI 3ariyLaTbcs
npobkamu.

8. CBapka nnactMmaccoBbIX Tpy6
8.1. CoeamnHenms Tpy6 13 MBI, MHM 1 MM gomkHbI BbIMOMHATLCS NPYM NOMOLLM CBapKW KOHTAKTHBIM HarpeBoM (CTbIKOBOW,
pacTpybHoit).
CTbiKOBas cBapka pekoMeHayeTcs ANs coeauHeHns mexay cobon Tpy6 n acoHHbIX YacTel HapyXHbIM AnameTpom 6onee 50 MM 1
ToNwmHe cTeHkn 6onee 4 MM, pacTpybHas cBapka — ans Tpy6 HapyXHbIM AnaMeTpom A0 160 MM 1 CTeHKamu oGO TONWUHBI.
8.2. Mpu cBapke Heobxoanmo noabupaTb TpyObl 1 hacoHHbIE YacTK No NapTusiM noctaeku. HeobxogmMmo obpallate OCHOBHOE
BHYMaHWe Ha pa3mep Hapy>XHoOro avameTpa Tpybbl u ee annMncHocTb. Mpy CTbIKOBON CBapke MakCcMmanbHas Benn4nHa HecoBnageHus
KPOMOK He AormkHa npesbiwate 10% HOMUHaNbHOW TOMWMHBI CTEHKM TPYObl; HAPYXKHBIA AnameTp (Mnu nepuMeTp) TpyObl He AOMmKEH
ObITb HVXE HOMUHAMBHOTO.
BHyTpeHHWIn guameTp pactpyba dpacoHHbIX YacTel AomKeH ObiTb MEeHbLLE HOMUHANbLHOrO HApPY)XHOro AuameTpa cBapnuBaemon Tpyobl
B npegenax gonycka no OCT 6-05-367-74.
8.3. MNpwn CTbIKOBON CBapke HENOCPEACTBEHHO Nepes HarpeBoM CBapvBaeMble NOBEPXHOCTY TOPLIOB TPYO AOMKHbI MogBepraTbCst
MexaHnyeckon 0bpaboTke Anst CHATUSA BO3MOXHbIX 3arpsi3HEHWUIA 1 OKUCHOW NIeHKM, obpa3oBaBLUeics OT BO3AENCTBUSA KUCopoaa
BO37lyXa 1 COorHeyHow paguaumn. Nocne mexaHnyeckon obpaboTkvm mexay Topuamu Tpy6, NnpvBeAeHHbIMU B COMPUKOCHOBEHUE C
NMOMOLLbIO LIEHTPUPYHOLLEro NPUCNOCOBNeHus, He OMKHO BbiTb 3a30poB, NpeBbiwakwmx 0,5 mm ansa Tpy6 anamerpom go 110 mm 1
0,7 MM — ans 6onbLIMX ANameTpoB.
KoHLibl TpY6 npu pacTpyGHOM CBApKe AOMKHBI UMeTb HapYXHYIO chacky nof YrnoM 45° Ha /s TonwmHbl cTeHku Tpy6bi.
8.4. CBapKy nNnacTmMaccoBbiX TPY6 BCTbIK B MOHTaXHbIX YCIOBUAX criedyeT Npou3BoAUTb, Kak NPaBuIio, Ha CBapOYHbIX yCTaHOBKaX,
obecneynBaloLLMX MEXaHMN3aLUMI0 OCHOBHbIX NPOLECCOB CBAPKM N KOHTPOSb TEXHOMOrMYECKOro pexmnma.
[JonyckaeTcst NpMMeHeHne py4Ho CBapku B Mano-yaobHbIX MecTax (TpaHLuen, TYHHEeNM, kaHanbl, KonoAupl, LUTPoObl BHYTPYU 34aHUIA 1
T.0.) C UCMONb30BaHNEM YCTPOMCTB AN TOPLOBKM € LIeHTPOBKY, a Takke HarpeBaTernbHbIX 3N1eMeHTOB. HarpeBaTternbHble 3N1eMeHTbl
NS CTLIKOBOW CBAPKWN AOIMKHbI ObIThb, Kak NPaBuIio, anektpuyecknmu. MNoctosiHHasa TemnepaTtypa Ha paboyei NOBEPXHOCTH
HarpeBaTens AomkHa noaaepXvMBaTbCa TePMOPErynsToOpoM U aBToTPaHCOPMaToOpOM.
MpumeyaHue. Ans npefoTBpaLLeHnst HanunaHua pacnnaBfieHHoro matepuana npv ceapke Tpy6 ns MBI, MHM v MM HarpeBaTenb
cnegyeT NOKpbIBaTb Y€XIIOM U3 TENNOCTOWKOro aHTMaAre3MoHHOro NOKPbLITUSA (CTEKNOTKaHW, NpegBapuTenbHO NPONMTaHHON
nonuTeTpadpTopaITUIEHOM), NIIEHKOM M3 3TOr0 MaTtepuarna Unm KpemMHMNopraHM4eckoro naka.
8.5. [pn KOHTaKTHOW CTbIKOBOW CBapKe C NPUMEHEHNEM MOHTaXHbIX MPUCNOCOBEHN nognexar BblNOSIHEHWIO crieaytoLimMe onepaumm:
yCTaHOBKa W LIeHTPOBKa TPYyO B 3aKMMHOM LieHTpUpYytoLLLeM npucrnocobnexuu;
TopuoBka Tpyb 1 06e3xmpuBaHe TOpPLIOB;
Harpes 1 onnaefeHne CBapMBaeMblX MOBEPXHOCTEH;
yAarneHne CBapoO4HOro HarpesaTens;
COMpsiXXeHMe pasorpeTbix CBapMBaeMbix MOBEPXHOCTEH NoA AaBrieHnemM (ocaaka);
oxnaxgeHve CBapHOro LBa Nof OCEBON Harpy3Kown.
8.6. OCHOBHbIMM MapamMeTpamMm NpoLiecca CTbIKOBOW CBapKM SBMAIOTCSA: TemrnepaTypa paboumx NoBEpXHOCTEN HarpeBaTtens,
NPOAOIKNTENbHOCTL HarpeBa, rnybuHa onnaeneHns, BenMyMHa KOHTaKTHbIX AaBNeHNi Npu onnaeneHHn n ocagke (tTabn. 13). Beicota
BHYTPEHHErO 1 HapYXXHOro

Tabnuua 13
Eaunuuya BenuunHa napameTpa CTbIKOBOM CBapKu MracTMaccoBbIX
MapameTp N3mepeHns Tpyb n3

MnHMN nBn nn
Temnepatypa cBapku °C 190+ 10 220+ 10 240+ 10
[aBneHne npu Harpese TopuoB Tpyo krc/cm? 0,5 0,6—0,8 1
mybyHa nponnaBneHns KPOMku Tpy6 MM 1—2 1—2 15—2
MprMepHoe Bpems Harpesa Mnpu TOMLWMHE CTEHOK c
TPY6, MM (Taosn = =20° C):
4 35 50 60

6 50 70 80



8 70 90 100

10 85 110 120
12 100 130 150
14 120 160 180
16 n 6onee 160 200 240
[MpoMexyTok BpeEMEHU MeXAy OKOHYaHNEM c 2—3 2—3 1,5—2

HarpeBa y CoeAMHEHNEM OMNIaBIEHHbIX TOPLIOB
TPYO (BpeMsi TEXHONOrMYECKON nay3abl)

[laBneHue ocagkw krc/cm? 1 2 25
Bpems Bbioepkv noa AasneHnem (ocagka) B MWH
3aBMCUMOCTU OT TOMLUHBI CTEHKU, MM:
4—6 3—4 3—5 3—5
7— 12 5—8 6—9 6—10
13—17 10— 15 10—15 12— 16
Tabnuua 14
Pa3mepbl gopHa, MM, Npu pacTpybHOM cBapKe niacTMaccoBbix Tpyo
Dy, MM npv TemnepaType CBapku npu uarotoenexHmm (+20° C) Ha
ctanu 45 aropantomnHng 116
D; D, D, D2 D1 D2
16 16+0,045 |15,8—0,045 | 16+0,045 |15,8—0,045 | 15,9+0,045 15,7—
0,045
20 20+0,045 |19,8— 0,045 | 20+0,045 |19,8—0,045 |19,9+0,045 19,7—
0,045
25 25+0,045 | 24,8—0,045 | 24,9+0,045 | 24,7—0,045 | 24,8+0,045 24,6—
0,045
32 32+0,05 31,7—0,05 | 31,9+0,05 | 31,6—0,05 | 31,8+0,05 | 31,5—0,05
40 40+0,05 39,7—0,05 | 39,8+0,05 | 39,5— 0,05 | 39,7+0,05 | 39,4—0,05
50 50+0,06 49,7— 0,06 | 49,8+0,06 | 49,5—0,06 | 49,7+0,06 | 49,4—0,06
63 63+0,06 62,7—0,06 | 62,8+0,06 | 62,5—0,06 | 62,6+0,06 | 62,3—0,06
75 75+0,06 74,6—0,06 | 74,8+0,06 | 74,4—0,06 | 74,5+0,06 | 74,1—0,06
90 90+0,07 89,5—0,07 | 89,7+0,07 | 89,2—0,07 | 89,4+0,07 | 88,9—0,07
110 110+0,07 |109,4— 0,07 | 109,7+0,07 | 109,1—0,07 | 109,3+0,07 108,7—
0,07
140 140+0,08 |139,3—0,08 |139,6+0,08 | 138,9—0,08 | 139,2+0,08 138,5—
0,08

MpumevaHune. OnuHy oopHa | cnegyet npyHUMaTh paBHOW rnybuHe pactpyba chacoHHON YacTu nic 1 MM, a riyouHy rmnb3sl —
paBHOWM ANMHE JOpHa.

BafMKOB MOCre CBapku AOmMKHa ObiTb He bonee 2—2,5 MM Npu ToNWKUHE CTeHkN Tpybbl A0 5 MM 1 He Bonee 3—5 MM nNpu TonwmHe
CTEHOK 6—20 MM.

8.7. Ans coeanHenns Tpy6 n3 MHIM ¢ pacTpybHbIMK hacoHHbIMK YacTamu 1 Tpy6 na MHIM, MBI HMM ¢ dhopmoBaHHLIMU pacTpybamu
cnenyeT NPUMEHSITb KOHTaKTHYO pacTpybHyto CBapKy, KOTopasi OCYLLECTBIISIETCS NPW NOMOLLM MEeTanfIM4ecKoro HarpeBaTenbHoro
npucnocobneHunsl, COCTOALLEro U3 rmnb3bl AN ONMaBreHNst HapY>XHOW NOBEPXHOCTU KOHUA TPyObl M OpHa ANS OnnaBneHns
BHYTPEHHel noBepxHocTu pactpyba (puc. 19).

Puc. 19. NMpucnocobneHne ansa KOHTAKTHOM pacTpyGHOM CBapKX NONIM3TUINEHOBbIX TPY6 U (paCoHHbIX YacTen

a — nonoxeHue o Havyana ceapkv; 6 — nonoxeHue nocne ceapku; 1 — Tpyba; 2 — orpaHUYUTENbHbIA XOMYT, 3 — runb3a
npucnocobnenusi; 4 — fopH npucnocobnexust; 5 — pactpy6 hacoHHON YacTu

Pasmepbl fopHa npv pacTpybHol cBapke nnacTMaccoBbix Tpyo npuBeaeHsbl B Tabn. 14.

Onsa kaxpgoro anametpa Tpyb u pacoHHbIX YacTen TpebyrTca oTAeNbHOE NPUCNOCOBeHEe NN CbEMHbBIA KOMMIEKT b3 1 LJOPHOB,
M3roTOBMSAEMbIX U3 CTanu mapku 45 nnu gropantoMnuns mapku [16.

8.8. KoHTakTHas pacTpybHas cBapka BKM4YaeT creaytowme onepauum:



YCTaHOBKY OrpaHMYMTEeNlbHOr0 XOMyTa Ha paccTosiHMM OT Topua TpyObl 40 Kpasi XxoMyTa, paBHOM rny6uHe pactpyba chacoHHOM Yactu
nntoc 2 MM. Mpu 3TOM BHYTPEHHWUIA AMaMeTp XOMyTa OOSMKEH NpUHUMaTbCA Ha 0,2 MM MeHbLUE HOMWHANbHOIO Hapy»HOro anaMmeTpa
cBapvBaeMon Tpy6bl;

yCTaHOBKY pacTpyba Ha LOpHE;

YCTaHOBKY rMafKoro KoHua TpyOobl B rnfb3e 40 ynopa B OrpaHNYUTENbHbIA XOMYT;

HarpeB B TeYeHMNe 3aJaHHOrO BPEMEHW CBapvBaeMbIX AeTarei, 04HOBPEMEHHOE CHATME AeTarnen ¢ AopHa U MIb3bl;

coeauHeHVe aeTanein Mexay cobol C BbIAEPXKKON [0 OTBEPAEHMS OnnaBfieHHoro matepuana.

Mpy cBapke NOBOPOT AeTanen OTHOCUTENBHO APYr Apyra Nocne COonpsiXXeHusl AeTanen He JonyckaeTcs.

Mocne kaxxpon ceapkn Heobxoanma odmcTka paboumnx NOBEPXHOCTEN AOPHA U MMMb3bl OT HANUMLLEro NONMaTUIIEHA UM NPONUIeHa.
8.9. OcHOBHbIE NapaMeTphbl, onpegenstoLlme NPoOYHOCTb pacTpyBGHOro CBApHOro COeauHEHNs1, — TeMnepaTtypa HarpeBaTerbHbIX
31IEMEHTOB N NPOAOMKMTENBHOCTb HarpeBa AeTane — npuBeaeHsl B Tabn. 15.

Tabnuua 15
MapameTpbl pacTpybHOM CBapKX NnacTMaccoBbIX TPYO
Marepuan MpomexyTok
TPyo 1 Temnepatypa MpopomkMTensHOCTb Harpesa (B C) npu BpPEMEHN Mexay
aCOoHHbIX HarpeBa- TOSNLWMHE CTEHOK TPYO, MM CHATMEM geTanen un
yacTten TenbHbIX nx
anemMmeHTosB, ° C 2 3 4 6 8 12 COnpsi)XeHeM, ¢
1 2 3 4 5 6 7 8 9
MHMN 260—290 3—6 4—8 5—10 6—12 8—15 15—20 1—2
nBn 220—250 4—5 8—12 10—15 12—20 15—30 20—45 1—2
nn 240—260 5—8 8—12 12—15 15—30 30—45 45— 50 1—2

MpumeyaHne. Bpems BbIAEPKKM MO OCEBOW HArpy3kon 4O YaCTUYHOro OTBEPAEHUSI MaTepuana LOMKHO COCTaBNsATb NpUMepHO 20—
30c.

8.10. MNpwn Npon3BoACTBE CBAPOYHbIX PaboT AOMKHLI 06ecneunBaTbCsi MPOYHOCTb U NMNOTHOCTb CBAPHbIX CTHIKOB.

MpoBepka kayecTBa CBapHbIX COEAMHEHWI TPYOONpPOBOAOB AOMKHA NPON3BOAUTLCS NYTEM:

NpOBEPKM pa3MepoB COMpsiraemblX AeTanen n pasmepoB pabounx 3NEMEHTOB HarpeBaTers, OCyLLEeCTBNSEMON 40 Havyana cBapoYHbIX
paboT, a Takke pabo4ero CoCTosHMA NPUMEHsieMbIX MPY CBapke NpucnocobneHunii;

onepauroHHOro KOHTPOS, OCYLLECTBNAEMOro B npouecce c6opku 1 cBapkv TpybonpoBoaoB;

BHELLHEro 0CMOTPa CBapPHbIX CTbIKOB;

MCnblTaHWsA Ha OAHOOCHOE pacTsbkeHue (oTaup) u narmob.

8.11. OnepaunoHHbI KOHTPOMb AOMKEH NpegycMaTpuBaTth:

NPOBEpPKY Hagnexalen noaroToBKM CBAapOUHbIX paboT, 04MCTKY NOBEPXHOCTEN TPYO 1 (PaCOHHbLIX YacTel OT 3arpsiBHEHUI, BNaru un
T.0.;

KOHTPOSb TEXHOMNOrMK CBapku (Temnepartypa HarpeBarensi, NPOAOIKUTENbHOCTY Harpesa getanemn u T.4.).

8.12. BHeluHeMy oCMOTpY noanexaTt Bce CBapHble CTbIKW ANS BbiIBNEHUS:

NepekocoB B COEANHEHNN;

neperpesa marepuarna CTEHOK CBapMBaeMbIX AeTanew;

30H HenpoBapa (NyCcToT) Mexay CBapeHHbIMU AeTansimu;

HEeLOoCTaTO4HOro UK CIULLKOM 3HAYMTENbHOrO .Banvka, a Takke HECMMMETPUYHOCTU U HEPAaBHOMEPHOCTH ero no nepumetpy (y
COeVHEHUN, NONYYEHHbIX CTLIKOBOW CBapKON).

BHeLlHMIN BUA CBapHbIX COeQNHEHNI JOMKEH yOOBNETBOPATL CrieayoWwmnm TpeboBaHUsIM:

OTKINOHEHNE BENMUYMNHBI YIIOB MEXAY OCEBbIMU NMHMAMM TpyGonpoBoaa U hacoHHOM YacTu B MECTe CThika He AOIMKHO npeBblwaTts 10°;
HapyXHasi NOBEPXHOCTb pacTpyboB hacOHHbIX YacTel, CBapeHHbIX C Tpy6aMu, He AOMKHA UMETb TPELLMH, CKNagoK unv apyrux
nedekToB, BbI3BaHHbIX NeperpesoM Aetaneu;

Y KPOMKM pacTpyba dbacoHHOM YacTu, CBapeHHOM ¢ TpyOol, AomkeH ObiTb BUAEH CNOWHOM (N0 BCEMY NepUMeTpy) Banmnk
ONMaBneHHOro MaTepunana, crerka BbICTYNarLwnii 3a TOPLOBYIO NOBEPXHOCTL pacTpyba 1 HapyHY NOBEPXHOCTb TPYObl;
HapyXHbI Banvk CBapHOro LWBa A0KeH ObiTb CUMMETPUYHBIM U PABHOMEPHO pacrnpeneneHHbIM Mo WNPUHE U BCEMY NEPUMETPY
TpyObl; BbiCOTa Banvka AomkHa ObiTe He bonee 2,5 MM Ans Tpy6 ¢ ToNwmHOM cTeHkn Jo 10 MM 1 3—4 MM anst Tpy6 ¢ TONLWMHON
CTeHKkn 6onee 10 MM, a CMeLLeHne KPOMOK CBapHOrO COEANHEHUSI He OOMKHO NpeBblwaTb 10% HOMUHANbHOM TOMLWMHBI CTEHKU
cBapvBaeMon Tpy6bl.

8.13. C uenblo HacTpPOWKM CBapO4YHOro 060pyaAOBaHMs, a Takke YTOYHEHUS TEXHONOrMYECKUX NapameTpoB CBapku crieayeT
Npov3BOANTb MEeXaHNYeckne NCnbiTaHnsa 0b6pasLoB, Bblpe3aHHbIX N3 CBapHbIX LIBOB. VcnbiTaHsa CBapHbIX 06pa3LoB Npou3BoAsAT No
nctedeHun 24 4 nocrne ceapku u 16 4 nocrne BbipesKy NMHeHbIX 06pa3LoB.

8.14. CBapHble CTbIKOBble COeANHEHUS UCTbITLIBAOTCS Ha cTaTu4eckunii arnb n pactsxkeHne. CeapHble coeguHeHns B pacTtpy6b
UCMbITLIBAKOTCA Ha OTANP.

Onsa ncnblTaHnsa cBapHbIX COEANHEHUI Ha CTaTUYECKMIn N3rnb u Ha oTAMpP CTbIKU pa3pe3atoT Nno ocu TPyObl Ha NOMOCKN CO CBApHbIM
LUBOM MMM CBapHOW MydToW nocepeauHe.

Pa3smepbl cBapHbIX 06pa3LoB AN UCTbITAaHUSA Ha M3rnb unn oTamp npuBeaeHsl B Tabn. 16.

Tabnuua 16
TonwmHa cTeHku Pa3smepbl 06pasiLoB Ans UCTbITaHWS, MM
Tpy6bl S, MM LumpuHa AnvHa
[o 10 BKNOYMTENBHO 10 40s + 200
Bonee 10 15 40s + 200

8.15. UcnbiTbiBaTb 06pasubl Ha cTaTU4eckuii u3arnb pekomeHayeTcsi No cxeme, nokaszaHHomn Ha puc. 20. M3rmb ocyuiectensieTcs 3a 3—5
c. MonHbI YCNOBHEI yron uarnba a onpesenstor kak cymmy yrnos 2b un 2g . MNpu xopoluem kavyecTBe CBapHOro wBa He MmeHee 80%
MCNbITbIBaeMbIX 00pas3LOB He AOMKHO pa3pyLllaTbCs Npy M3rnbe Ha NOsHbIA YCNoBHbLIN yron a = 180° .

8.16. Mpyn UCTbITaHM Ha OTAMP oBpa3sel] 3axuMaeTcs Ha /s — Y/, ANMHBI CBAPHOrO COEMHEHUs!, MOCTIe Yero NPOU3BOAUTCS U3rMG
cBoboaHoM YacTn obpasua Ha oTamp TPyobl OT pacTpyba acoHHOM YacTu U Ha oTaMp pacTpyba hacoHHOM YacTu oT TpyObl.

Mpy 3TOM CBapHbIE COeANHEHWNS He AOMXKHbI paccnanBaTbCs NO NMHUM COeANHEHUS CBApHOrO LIBA.



Puc. 20. Cxema UcnbITaHUA NacTMaccoBbIX TPY6 Ha cTaTU4YeCKU u3rnb

1—cBapHoi obpasel; 2 — wkana yrnomepa; 3 — aepessiHHoe pebpo

8.17. cnbiTaHus Ha pacTsXeHne crneayeT Npou3BoAUTb Ha PaspbiBHbLIX MalLMHaX, 0becneymBaroLnX U3MEpPEHNE N OTCYET Harpysku
Npy PacTsKEHNU C TOHHOCTbIO He MeHee 1 % n3mepsemMoln BennunHbl. CKOpOCTb NepeMeLLeHNs 3aXKMMOB pa3pbiBHON MaLUMHbI JOMKHA
cocTtaBnaTe 50 MM/ /MyH. MeToabl 06paboTku pesynbTaToB MeXaHUYECKUX UCTIbITAHUIA JOSMKHbI NpUHMMaTbest cornacHo MTOCT 14359—
69*.

8.18. IlnHenHble obpasubl (JlonaTkun) ANs UCMbITaHUS Ha pacTsxeHne ans Tpyb avametpom 50 Mm 1 6onee AOMKHbI UMETb hopMy U
pasmepsbl B cooTBeTcTBMM ¢ TOCT 11262—76. Mpun 3TOM Banuk LwBa ¢ 06enx CTOPoH He cHUMaeTcs. Mpyn MeHbLLemM AnaMmeTpe Ha
pacTsikeHue ucnbITbiBaloTCsA TPyOHbIe 06pa3ubl AnmMHon 235+ 1 MM CO CBapHbIM COEAMHEHNEM NocepeanHe.

Mepen Hayanom ncnbiTaHNS crnegyeT NPOM3BOAUTL U3MEPEHME LWMPUHBI U TOMLWMHBI oBpa3ua ¢ 06enx CTOPOH CBapHOro LWBa C
TOYHOCTbI A0 0,1 MM. [Ans pacyeTa NpMHMMAaeTC MUHMMAarbHas BENMYMHA NONepeYHoro ceveHns obpasua.

8.19. Mpu paboTe Ha OTKPLITOM BO34yXe MECTO CBapKku CreayeT 3awuiaTe OT aTMOCHEPHbLIX 0CaaKOB U NbIMK.

KoHTakTHyto cBapKy Tpy6 crnedyeT NpoBOAUTL NpY TeMMepaType OKpyXatLLero Bo3ayxa He Huxke: MuHyc 10° C — ana MHM v NBIM; 0°
C — ana MNn.

Mpun 6onee HN3KMX TeMNepaTypax CBapKy HaANEXWUT OCYLLECTBNATb B yTENMEHHbIN YKPbITUAX.

B cnyyae Bbixoga koHua TpyObl 3a npeaensl yKpbITUA Ha TpyObl crneayeT ycTaHaBnMBaTbh CbeMHbIE 3arflyLUKu.

8.20. CoeguHeHune Tpy6 ua NBX MOXeT BbIMNOMHATLCSA NPY MOMOLLM ra30BOWM NPYTKOBOW CBapKu (CTbIKOBOW, pacTpyBbHoW).

Kak npaBuno, razoBasi NpyTKoBasi CBapka AOMmKHa NPUMEHSATHCSA MPU U3roTOBMEHMUN CBapPHbIX PaCOHHbIX YacTel U3 TPyOHbIX 3aroTOBOK.
8.21. [1nsa ra3oBoW NpyTKOBOW CBAPKN NMPUMEHSIOTCA 3NEKTPUYECKME UK ra3oBble (MPSIMOro U KOCBEHHOrO Harpesa) ropenku,
obecneunBaroLLMe HarpeB rasa-TennoHocuTens (Bo3ayxa unm asorta) B TpebyeMbix TemnepaTypHbIX Npegenax. dnekrpuyeckne
ropenku AOMKHbI UMETb MOLLHOCTb 3rieKTpoHarpeBaTernbHbix arnemeHToB 300—600 BT 1 GbiTe paccumTaHbl Ha paboTy Npy gaBneHum
Bo3ayxa 0,015—0,06 Mra (0,15—0,6 krc/cm?) u pacxoae Ao 5 M.

8.22. [insa ceapku Tpy6 13 MBX fomkeH NPUMEHATLCA CBapOYdHbIN NpyTok no MPTY 6-05-1160-69 “IMNpyTku cBapoyHble 13 BUHUNNacTa”
(oauHapHbIN — gnameTp 3 MM U COBOEHHbINA CNOXHOro Nnpoduns — 6X3 mm).

Yucno BanvkoB CBapO4HOro NpyTka, HEOOXOAMMbIX ANt 3anNOfMHEHUS LWBaA, 3aBUCUT OT BEMMYUHBI LIBA M AnameTpa CBapoOYHOro npyTka.
8.23. lNepepn rasoBon NpyTKOBON CBApKON COEAMHEHWN BCTbIK CneayeT Npou3BOAMTbL CHATUE (hackn Ha KOHLax coeamHaeMblX geTanen
Ha s TOMWMHbI CTEHKM Nog yrinoM 25—30° npu TonwnHe cTeHkn 4o 6 Mm 1 nog yrnom 35— 45° npu TonwunHe cTeHkn 6onee 6 Mm.
8.24. Mpw cBapke AOMKHbI cobnoaaTbCcsa creayoLimne ycroBus:

TemnepaTypa Bo3ayxa y cona ropenku gosmkHa obitb paBHa 230—270° C;

Puc. 21. MNopaaok yknagku cBapo4YHbIX NPYTKOB B LLUOB
a — Npu CTbIKOBOM COEAMHEHUW, 6 — Npu coeanHeHun B pacTpyb
Harpee CBapyBaeMbIX NOBEPXHOCTEN OOMKEH NPON3BOANTLCS PABHOMEPHO A0 NOSIBMEHUS HA NOBEPXHOCTN MENKUX My3blPbKOB 1
HebOoMbLLON BOMHbLI pacniaBrieHHON Macchl NpyTKa U OCHOBHOIO Marepvana;
CBapOYHbIN NPYTOK HarpeBaeTcs Ao 6onee BbICOKOW TeMNepaTypbl, Y4eM CoeanHsAIeMbIE, MOBEPXHOCTH;
Yrosn HakrnoHa npyTka npu nogaye ero B LWOB AOMKeH 6blTb paBeH 90° ;
cuna BOaBnMBaHMSA NpyTKa B LWOB AOMkHa cocTaenate 14—16 H (1,4—1,6 krc) ana ognHapHOro CBapoyHoro npytka 3 mm 1 24—26 H
(2,4—2,6 Krc) Ans CABOEHHOTO NpyTKa croxHoro npocuna 603 mMum;
paccTosiHWe OT HaKOHEYHMKa roperik1 40 CBapyBaeMbIX MOBEPXHOCTEN JOMKHO OblTb paBHO 5—10 MM;
Yros HaKIoHa HaKOHeYHVKa ropenku K MoBEpXHOCTM CBapHOro WBa A0omKeH ObiTb paBeH 20— 45°;
npaBuibHOE pacnpeaeneHune Tenna ocyLwecTBNsSeTCs 3a CHET HENPEPLIBHOMO MOKa4YMBaHWS COMMNa-ropenki 1 nogadn CTpym ropsvero
BO37yxa NnornepeMeHHO Ha NPYTOK U CBapuBaeMble NOBEPXHOCTH;
KOpeHb LBa AOMmKeH 6blTb NPOBeAEH 0QMHAaPHbBIM MPYTKOM AMaMeTpoM 3 MM;
CpeaHsisi CKOPOCTb YKNadKu CBapOYHOro NpyTka AgnameTpom 3 MM JOMKHa cocTaBnaTb 12—15 m/y;
Ans obecnevyeHnss paBHOMEPHOro pacrnpeeneHus Hanps>keHi B LWBE YKaaKy NpyTKOB B COEAMHEHWUM CriedyeT BbINOHATh B
nocrieqoBaTenbHOCTU, NOKa3aHHoW Ha puc. 21;
BbITS)KKa CBAPOYHOro NpyTKa, YNOXEHHOro B LLOB, He A0IKHa npeBbiwatb 20%.
8.25. MexaHu4yeckne ucnblTaHMs obpasLoB Ha pacTskeHue, B COOTBETCTBUM ¢ nn. 8.17 1 8.18, cneayeT Npons3BoanTb B Cryyasix,
yKasaHHbIX B n. 8.13.
MpumeyaHune. Jonyckaemoe gaBneHne B TpybonpoBoge na MNBX npu Hanuumm cBapHbIX YaCoOHHbIX YacTel crnegyeT NpUHMMaTh He
6onee 50% OT HOMWHAsLHOrO AN NPUMEHSEMOro Tuna Tpyobl.
8.26. Mpun paboTe Ha OTKPLITOM BO3ayXe crieayeT pykoBoACcTBOBaTLCA N. 8.19, TemnepaTtypa okpyxatoLiero Bosayxa npu ceapke NBX
[ormkHa 6bITb He Huke +5° C.

9. UsroToBneHne cBapHbIX (haCoOHHbIX AeTanewn



9.1. NMpuMeHeHne cBapHbIX PaCOHHbIX YacTen 13 Tpyb (OTBOAOB, KONEH, TPOMHUKOB, KDECTOBUH U NEPEXOoaHbIX TPOMHUKOB)
[OMNyCcKaeTCcs Npy OTCYTCTBUM COOTBETCTBYIOLLUMX YacTEN, N3roTOBIEHHbIX METOAOM NUTbS.
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Puc. 22. Cxema npouecca UsrotoBrieHus (pacoHHbIX YacTel KOHTAKTHOM CTbIKOBOW CBapKou

a — OTBOAOB U KOMNeH, 6 — TPOWHUKOB; 8 — KPECTOBUH

9.2. dacoHHble Yactu ansa Tpy6 ua MBI, MHM v MM cnegyeT N3roToBNsiTb KOHTAKTHOW CTLIKOBOW CBapKow, a ans Tpy6 ns NBX —
rasoBOW NPYTKOBOW CBApPKOW.

9.3. TexHonorms n3roToBneHUs OTBOAOB, KOMEH, TPOMHUKOB M KpecToBWH Ans Tpy6 n3 MBI, MHIM u MM KoHTakTHOW CTLIKOBOW CBapKOW
BKIIOYaAET criegyowme onepauum (puc. 22):

pesky Tpyb Ha 3aroToBku;

OYNCTKY KOHLLOB TPYO OT 3arpsi3HEHUIA U TOPLIOBKY;

CBapKy (OTBOOOB U KOJEH);

OTpEe3Ky BEPLUMHBI YronbHMKa (4518 TPOMHMKOB 1 KPECTOBMH);

CBapKy (TPOMHUKOB N KPECTOBUH);

9.4. 1na n3rotoBneHmns pacoHHbIX YacTen KOHTAKTHOWM CTbIKOBOW CBapKoW credyeT NpUMEHsTb cneuunansHoe obopyaoBaHue u
npucnocobnexusi, obecneymBaroLme NpaBuIibHOE B3aMMHOE pacrornoXeHue aeTanew, npu aToM AOMkKHbI cobnogaTtecs TpeboBaHus,
N3MNoXeHHbIe B . 8.3,

[nsa TopuoBKM criegyeT NCNoMb30BaTh ABYCTOPOHHIOW dpedy, CHabXeHHYI0 CMEHHbIMU pe3Lamu.

9.5. MNpun N3roToBNeHMN TPOMHMKOB U KPECTOBUH OTPe3aTb BEPLUMHY CBAPEHHOro yronbHVKa 1 npuBapuBaTth K Hemy Tpyoy unm
cBapuBaTh YronbHUKM Mexay coboi Heo6xoaMMo nocne NOonHOro OCTbiBaHWSA NpeablayLLero cBapHoro waa. Npu oTpeske BepLUMHbI
yronbHUKa NMHMI0 pe3a Heobxoanmo cmelaTtb Ha 2—2,5 MM OT TOYKWU NepeceyeHmnst oceil B CTOPOHY BEPLUMHbI yronbHuka (puc. 23)
ANs KOMNeHcaumm ocaaku Tpyb npu onnasBneHun n cBapke.

9.6. CBapHble 0TBOAbI, Kak NpaBuo, AOMKHbI UMETb OT OAHOro A0 TPeX CEKTOPOB. Paanyc KpMBM3HbLI CBApHOro OTBOAA OOMKEH
coctaBnaTe 1—1,5 Hapy»xHoro anameTpa Tpyobl.
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Puc. 23. OTpe3ka BeplMH yroribHUKa NpyU U3roToBrIeHUM TPOMHMKOB U KPECTOBUH
1 — nuHua pesa; 2 — BepLUnHA YroribHUKa
9.7. MepexoaHble TpoHukm ana Tpy6 ua MBI, MHM n MMM n3rotoBnsaoT, NpUBaprBas KOHTAKTHON CBAPKOWN K rOprioBUHe (MOMyYeHHOW
MeToa0M (POPMOBAHMS BbITSXKKOW) OTBETBIEHNE.
OTBeTBMNeHWe cneagyeT NpMBapuBaTh K rOprioBUHE He paHbLue YeM Yepes 8 4 nocne ee hOPMOBaHMS.
YkazaHHble NepexofHble TPOMHUKN NPUMEHSIIOT NPV TemnepaType TpaHcnopTupyemon cpeabl He Bbiwe 30° C.
9.8. Paamepbl hacoHHbIX YacTeln, N3roToBNSIEMbIX KOHTAKTHOM CTbIKOBOW cBapkon 13 Tpy6 MBI, MHM v MMM, npuBeaeHsl B npun. 11—
13.
9.9. TexHonorms N3roToBNEHUS OTBOAOB, KONEH, TPOMHNKOB M KPECTOBMH ANns Tpyb 13 MBX rasoBoi NpyTKOBOW CBapKoOW BKIOYaeT
cnepytoLume onepauun:
pesky Tpyb Ha 3aroToBku;
NnoAroToBKy AeTanen nog cBapky (aHanorMyHo noAroToBke AeTanen Ans metannumyeckux Tpy6) ¢ ydetom n. 8.22;
rasoByt0 NMPYTKOBYO CBaPKy.
9.10. HopmaTuBHasa AokyMeHTauus Ha )acoHHbIe YacTu, U3roToernsieMble U3 Tpyo MBX MeToaoM ra3oBov NPYyTKOBOW CBapKM,
npveegeHa B npun. 13.
9.11. Mpw oTcyTCTBUM creumanbHbIX TPeboBaHWI K UCMbITAHUIO CBAaPHbIX (PaCOHHBLIX YacTel PeXMMbI UX UCMbITAHUS LOSKHbI
COOTBETCTBOBATb PEXMMaM UCMbITaHUSA Bcero Tpybonposoaa.
10. CkneuBaHue Tpy6 us NBX

10.1. Tpy6bl n3 MBX mexay cobor n ¢ hacoHHLIMU YacTAMM JOJKHbI CKnenBaTbes BpacTpy6. [INMHY HaxnecTku KneeBbiX COeANHEHUN,
a TaKke NoTpebHOCTb B MaTepuanax ans cknemaHusa Tpyb u dacoHHbix getanen ns NMBX (Ha 100 coegmHeHnin) cneayeT NpMHUMaTh B
COOTBETCTBUM C Tabn. 17.

Tabnuua 17

OnnHa HaxnecTku, Pacxon meTuneHxnopvaa aonst O4UCTKU U Pacxopn knes ons coegMHeHns ¢ NMTbiMU
HapyXHbIn 06e3XknMpnBaHa CoeanHeHUs ¢acoHHbIMU
avnamertp,

MM MM n Kr netanamu, Kr



16 14 0,2 0,26 0,32

20 16 0,25 0,32 0,4
25 19 0,3 0,4 0,5
32 22 0,4 0,5 0,64
40 26 0,6 0,75 1

50 31 0,75 1 16
63 38 0,95 1,25 2,5
75 44 1 1,35 3,3
90 51 12 1,6 4,5
110 61 1,45 19 6,3

10.2. ins nony4yeHus kneesbix coeanHenui Tpyo n3 NMNBX mexay coboit u ¢ (hacoHHBbIMM YacTAMU CreayeT NPUMEHSTh: Kreu, He
3anorHstoLme 3a3opbl (MpY pasHOCTM ANaMeTPOB ckrienBaemblx anemeHTos D D oo 0,1 Mm), ¢ npeaBapuTenbHon kanvbpoBKoi
cKrenBaeMblx KOHL0B TpyO; 3asopo3anornHstowme knev (D D go 0,6 mm), He Tpebytowme npeaBapuTenbHOM KannmbpoBKM KOHLOB Tpy6.
10.3. Ans cknenBaHus Tpy6 n dacoHHbIx YacTei 13 NMBX 6e3 3a3opa Mexay cknensaembiMM NOBEPXHOCTAMU PEKOMEHAYHTCS
crneaytoLlme cocTaBbl knest (B YacTsx Mo Macce): a) nepxnopBuHuUioBas cMmona — 14—16; metunenxnopug — 86—=84; 6)
nepxnopsunHUIioBas cmora — 14—16; metunenxnopung — 76—72; umknorekcaHoH — 10—12.
Mpw cknenBanun Tpy6 anameTtpom Bonee 100 MM, a TakxKe NpW CKNeMBaHUKN Tpy6 pa3nuyHbIX AMamMeTpoB Npy NOBbILLIEHHON
Temnepatype (6onee 25° C) 1 NOBbILLEHHBIX CKOPOCTAX ABWXKEHUS BO34yXa B 30HE MOHTaxa crieqyeT NPUMEHSTb BTOPOW COCTaB Kries.
10.4. Mpw NpUroToBNEHNN KIEs, He 3anOoSHALEro 3a30Pbl, B MOHTaXHbIX YCNOBUAX 06 bEMHOE COOTHOLLEHME MEeTUIEHXIIopUaa 1
HeyNMOTHEHHOW NEPXIOPBUHUMOBOM CMOIbI MPUHMMaeTCs paBHbIM 1 : 1.
10.5. B cocTaB 3a30p03anosiHALLEro Knes AomKHbl BXoauTb TeTparngpodypaH (pacteoputens [NBX), nonmBuHunxnopunaHasa cmona,
OKUCb KPEMHUS.
MpumeyaHue. N3 kneeB oTe4ECTBEHHOTO NPOM3BOACTBA B Ka4ECTBE 3a30p03arosHALLEero MoxeT OblTe ncnonb3osaH knen MMK-127
(TY 6-05-251-95-79).
10.6. CknemBaHue Tpyb n dacoHHbIX YacTel u3 MNMBX cocToMT U3 cneayowmx onepaumii: NOAroToBKM KOHLOB Tpyb 1 pacTpybos nog,
CKINenBaHne; CKNenBaHus, OTBEPXKAEHUS COEANHEHNN.
10.7. MoparoToBka KoHLOB Tpy6 1 pacTpyboB AomkHa npegycMaTpuBaThb:
LLIEPOXOBAaTOCTb CKIEMBaeMblX MOBEPXHOCTEN U 06e3XKMprBaHNE UX OPraHN4YeCcCKMMI pacTBOPUTENSMU — MNpU cknevmBaHum 6e3 3asopa;
obesxnprBaHue — nNpu CKNemBaHnm ¢ 3a30poM.
10.8. LLlepoxoBaTocTb BHYTPEHHEN MOBEPXHOCTM pacTpyba u HapyXHOW NOBEPXHOCTU KanMbpoBaHHOro koHUa Tpybbl obecneunBaeTcs
NPUMEHEHNEM LLNNMOBanNbHON LLUKYPKX C KPYNHOCTLIO abpa3nBHoro 3epHa * 10-16.
10.9. ins o6e3xmprBaHusa cCKnenmBaemblix MOBEPXHOCTEN TPYDO M (haCOHHbIX YacTen crneayeT NPUMEHSATb METUNEHXIOPUA,.
10.10. MNepepn cknevBaHmem 6e3 3a3opa AOMKHA NPOBEPSTLCS NITOTHOCTL COMPS)KEHUS AeTanewn, B 3aBUCUMOCTM OT KOTOPOW
cknenBaHme NPou3BOAUTCS OOHUM UMW ABYMsi CITOSIMU Knest.
10.11. Mpwu cknenBaHny 6e3 3a3opa knew crnegyeT HaHOCUTb Ha ABE TPeTu rMybuHbl pacTpyba 1 Ha BCHO ANMHY KanvbpoBaHHOro KoHUa
paBHOMEPHBLIM TOHKMM croeM. [py CknemBaHWmM C 3a30pOM Krlew criegyeT HaHOCUTb TOHKUM CoeM Ha pacTpyb 1 TONCTbIM CIOeM Ha
KOHeL, Tpy6bl B OCEBOM HanpasreHuu.
10.12. NnwHWI KNen, BblITECHAEMbIV 3 NPOCTPaHCTBA MeXAy CKrenBaeMbiMy NOBEPXHOCTSAMU, AOMKEH HEMEeANEHHO yAansTbCs.
10.13. baHku € Knesamun 1 cocyabl C pacTBOPUTENSIMU AOMMKHbI UMETb FePMETUYHbIE KPbILLKA U NPOGKK.
10.14. CkneeHHble CTbIK/ B Te4eHne 5 MWH He JOMKHbl NoABepraTbCa MEXaHUYeCKUM Bo3aencTBusiM. CkneeHHbIe y3nbl U NneTy nepea
MOHTaXXOM AOIKHbI BbIAEPXUBATECA HE MeHee 2 Y. [napasnuyeckne ucnoiTaHus Tpybonposoaa cnegyer ocyLWecTBnsATb He paHee 24
4 nocre cKnevBaHus.
10.15. CkneuBaHue Tpyb 1 hacoHHbIX YacTei u3 MBX fomkHO Npou3BoanTLCA Npu Temnepartype He Huxke + 5°C. Mecto, roe
BbINOMHATCS KrneeBble paboTbl, 4OMKHO ObiThb 3alUMLLEHO OT BETPa M aTMOCHEPHbIX OCaAKOB.
11. NMpoknapka NnoAa3eMHbIX Tpy6onpoBoAoB
3emnisHbie pabomsi
11.1. 3emnsiHble paboTbl crieayeT NPOM3BOAUTL B COOTBETCTBUK ¢ TpeboBaHmamu rnas CHul no nponssoacTBy paboT no 3emMnsiHbIM
COOPY>XEHUSIM U HAPYXXHbIM CETAM U COOPYXXEHUAM BOAOCHAGXEHNs, KaHann3aumm n TennocHabxeHus.
MpyvMeyaHune. FpyHT B OCHOBaHUM NOA NAaCTMacCOBOW TPyDOoW U AN NPUCHINKX He AOMMKEH coAepXXaTb KUpNuya, KamMmHs 1 WwebHs.
11.2. Mpw obpaTHON 3ackinke NnacTMaccoBbiX TPyO6ONpPoOBOAOB Haf BEPXOM TpybonpoBoaa creayeTt npeaycmMaTpuBaTh 3aWUTHBIN
cnon TonwmHon 30 CM M3 MSAKOro MECTHOrO FPyHTa, He cogep)kallero TBepablx BKOYEHU (LLeOHS, KaMHeN, Kupnuyen u T.4.).
Mpy 3TOM NpPUMEHEHNEe PYYHbIX U MeXaHU4Yecknx TpamboBOK HenocpeaCcTBEHHO Haf TpybonpoBoAOM He AonycKaeTcs.
Mpumeyanus: 1. MNpu ycTpoicTBe 3aLLMTHOrO Cross MecTa coeanHeHni TpybonpoBoaa cnegyeT ocTaBnsATb He3achkiNaHHbIMK.
2. B 3uMHee BpeMs yCTPOMNCTBO 3aLLUMTHOrO CI0si JOSMKHO MPOM3BOANTLCS HE3aMep3LUNM FPYHTOM.
MoHmaxHble pabombi
11.3. Mepen yknagkon Tpy6el n3 MBI, MHMM, MM, NMBX gomkHbl NoaBepraTbCs TWaTeNbHOMY OCMOTPY C Lienbio 0BHapYyXeHNst TPELLMH,
Nnoapes3oB, PUCOK U APYrMX MEXaHUYECKUX NOBPeXaeHWn rnybuHon 6onee 5% TonwuHbl cTeHku. Mpu obHapyxeHnn aedekToB TpyObl
oTbpakoBbiBatoTcs. OBanbHOCTL MNAcTMaccoBbIX TPYD Npu yknagke kaHanM3auMoHHbIX CeTel He AomkHa npesbiwate 0,02 gnamerpa
TpyObl.
11.4. KonnyecTBO packnagblBaeMblx BAOSMb TPaHLwen Tpyb AOMKHO onpeaensaTbCst CMEHHOW BbIpabOTKOM.
B 3uMHuin neprop npu Temnepatype Bo3gyxa Huxke 0° C moHTax Tpybonposogos 13 MMM u NMBX cnegyet nponssoanTb B TPaHLUEE.
MoHTax Bogonposogos 13 MM u MBX Tpy6 (Bkntovas cOopKy COEAMHEHUIN Ha PE3MHOBbLIX KONbLax) crieqyet NpoM3BoanTs Npu
TemnepaType Bo3ayxa He Humxe muHyc 10° C.
11.5. MoHTax nnacTMaccoBbiX BO4ONPOBOAOB B NPOLECCe COBMELLEHHON NPOKNaakv crieayer NponM3BoanTb TOMbKO NOCHe OKOHYaHNUst
MOHT@XHbIX 1 N30MSALMOHHBLIX paboT No cTanbHbIM TpybGonpoBogam TeNNOCHaAbXeHNSs, ropsiiero BogocHabXXeHst U anekTpokabensam,
npoknagbiBaeMbIM B FpyHTE, TYHHENAX Unm KaHanax.
11.6. CBapeHHble UK cKneeHHble NneTu copackbiBaTh B TPAHLLEK He JonycKaeTcs.
11.7. CoeamHeHus (cBapka, CknevMBaHue, Ha Pe3vHOBbLIX KomnbLax) Tpyb B TpaHLlee cnegyeT NPon3BOAMTL METOAOM HapalLMBaHUS.
CoeamnHeHne HanopHbIX pacTpybHbix Tpy6 13 MNBX pekoMmeHAyeTCs BbIMONHATL B TpaHLLee No crneayoLen TEXHONormu:
ouncTKa OT rpsa3v U Macen rnagkoro KoHua ogHon Tpy6bl u pacTpyba Apyrow;
HaHeceHWe Ha rmagkoM KoHue TpyObl kapaHgallom unm Menom MeTku, obo3HavaroLLen rnyouHy BoBUraHus KoHua Tpyobl B pacTpyo;



nometyeHne NnpounbHOro Pe3MHOBOro KonbLa B na3 pactpyba;
cMaska rnagkoro koHua Tpyobl U pe3srHOBOro KonbLa 1 pactpybe (ans cMasku MOXHO UCMOMNb30BaTh XMAKOE MbINO UMW MblfbHbINA
pacTBop);
BABWraHne rnagkoro KoHua B pacTpy6 40 METKM.
C6opky pacTpybHbIx coeanHeHni Tpyo n3 NMBX guametpom go 110 MM pekomMeHAyeTCst OCYLLECTBNATb BPy4YHYto. [1nsa Tpy6 6onbliero
AvameTpa HeobXxoauMOo UCMNONb30BaTh HATKHbIE MOHTaXHbIE NMPUCTOCOBNeHNns.
11.8. Ansi yMeHbLUEHMSA HanpshKeHUN B HaNnoOpHOM TpybonpoBoae, Bbi3biIBAEMbIX TEMMNEPATYPHBIMU N3MEHEHUAMM (B Criyyae yknagku
npu Temneparypax 6onee nntoc 10° C), cnegyet npegycmaTpyBath:
yKragky Tpybonposoaa “3amenkon”;
3anornHeHne TpybonpoBoaa XonogHou BoAon nepes 3achInkou;
3acbinky TpybonpoBoga B Hanbornee xonogHoe BpeMS CyTOK.
11.9. MoHTax y3noB B KOnoAuax AOMmKeH NpoM3BOAUTbCS OA4HOBPEMEHHO C NPOKNaakon Tpybonposoaa.
MpucoeanHeHne nnacTtMaccoBoro Tpybonposoaa k draHuam, NnpeaBapuTenibHO YCTaHOBMNEHHbIM U NMPUKPENEHHBIM K AHULLY U
CTEeHKaM Korogua, MeTannuyecknx pacoHHbIX YacTeln n apMmatypbl (6e3 3aTsxkm 60nToB), criegyeT Npon3BoanTb Nepes 3acbInkomn
3aLMUTHOro Crnos.
OkoHuaTenbHas 3aTsxxka 60NToB NPOM3BOAMNTCA HEMOCPEACTBEHHO Nepes rmapaBinyecknM UCTbITaHNEM.
11.10. NMepen yknagkon nNnacTtMaccoBOro KaHannsaumMoHHOro Tpybonpoeoga AHO TPaHLLEen AOMKHO ObiTe CNAHMPOBAHO MO YKIOHY.
Tpy6bonpoBoa, yNOXeHHbI Ha AHO TpaHLIEeW, LOMKEH BbipaBHUBATLCS MO OCK (B BEPTUKArbHOM NMOCKOCTU) U 3aKpeniATbCs NyTem
noaGVBKN 1 NOACHINKN FPYHTOM C NOCNEAYHOLWUM YNIOTHEHNEM.

UcnbimaHue HanopHbIx mpy6onposodos
11.11. NcnbiTaHne HanopHbIX NNAacTMacCoBbIX TPY6GONPOBOAOB HAANEXUT NPON3BOAUTL HA MPOYHOCTb U NNOTHOCTL (rEPMETUYHOCTL)
rmapaBnMyeckMmM crnocobom B COOTBETCTBUM C TpeboBaHMAMM HaCTOSLLEro nogpasaena.
[JonyckaeTcs ucnbITaHMe HanopHbIX NNAacTMacCcoBbIX TPYyOONPOBOAOB MHEBMATUYECKMM CNOCOBOM, MpK 3TOM NOPSAOK NpoBeaeHus
paboT n TpeboBaHua Ge3onacHOCTV yCTaHaBMMBAKTCA MPOEKTOM.
11.12. BennumHa npegBapuTenbHOro UCMbiTaTenNbHOro (M30bITOYHOrO) rMapPaBMYEeCcKoro A4aBeHnst Ha NPOYHOCTb, BbIMOMIHAEMOro A0
3achlINnky TpaHLWen 1 yCTaHOBKM apMaTypbl (TMAPAHTOB, NpedoXpaHMTeNbHbIX KNanaHoB, BaHTY30B), AOMKHA ObiTb paBHa pacyeTHOMY
paboyemy faBneHuto AN AaHHoro Tuna Tpy6 ¢ koaddumumeHTom 1,5.
BenuunHa okoH4aTenbHOro UcnbITaTeNbHOro rMApaBNMYecKoro AaBfneHNs Ha NNOTHOCTb, BbIMOMHAEMOro Nocne 3achinky TpaHLWen 1
3aBepLUeHns Bcex paboT Ha AaHHOM y4YacTke TpybonpoBoaa, HO 4O YCTAHOBKM MMAPAHTOB, NPegoXpaHUTENbHbIX KNanaHoB 1 BaHTY30B,
BMECTO KOTOpPbIX Ha BPEMS UCMbITaHUS YCTaHaBNMBAaKOTCS 3arnyLUK1, A4OMKHa ObiTb paBHa pac4eTHOMY paboyemy AaBreHnto ans
AaHHoro Tuna Tpy6 ¢ koadpduumeHtTom 1,3.
11.13. TpybonpoBog 13 NnacTMaccoBblX TPY6 CO CTbIKOBBIMW COEANHEHNSMU U COeQMHUTENbHBIMW AeTansMu cregyeT noasepratb
MCMbITaHUIO yYacTkamu AnuHon He 6onee 0,5 kM, a TpybonpoBoa 13 NoNMaTUIeHa 6e3 CTIKOBbIX COEANHEHWNI — yYacTKamu ANNHON
0o 1,5 km.
11.14. 1o npoBeAeHNst UCMbITaHUSI HaNOPHbIX NIIAaCTMACcCOBbIX TPYOONPOBOAOB C pacTPyOHbIMU COEAMHEHUSMM, YNINIOTHAEMbIMU
pe3nHOBLIMU KOfMbL@MK, NO TopLam Tpybonposoda 1 Ha 0TBogax HeO0bXOAMMO yCTpamBaTb BPEMEHHbIE NN MOCTOSHHbIE YNOPbI.
3HayeHns NpoAonbHbIX YCUNWUIA, BO3HUKAIOLLMX NPU UCNbITaHUM Tpy6onpoBoaoB, NnpuBeaeHsl B Tabn. 18.

Tabnuua 18
YyacTok Tpy- HapyxHbii anameTp TpybonpoBoga, Mm
bonpoBoga
63 75 90 110 140 160 225 280 315
Mpsamon 0,47 0,66 0,95 1,42 2,31 3,01 5,96 9,23 11,68
OTtBog yron 90° 0,66 0,94 1,35 2,02 3,26 4,26 8,43 13,1 16,5
To xe, 45° 0,36 0,51 0,73 11 1,77 2,31 4,56 7,1 8,94
(135)
To xe, 30° 0,24 0,34 0,49 0,74 1,2 1,56 3,1 4,8 6,5
(150)

11.15. NpenBapuTenbHOE MMAPaBINYECKOE UCTbITAHWE HAaNOPHbIX NacTMacCcoBbIX TPY6ONPOBOAOB crieayeT Npou3BoanTb B
cnepytoLLeM nopsiake:
TpybonpoBoz 3anonHUTL BOAOW M BbiaepkaTb 6e3 AaBneHus B TedeHue 2 y;
B TpybonpoBoae co3fath UCnblTaTeNbHOE AaBIEHUE U NoaaepXunBaTh ero B Tedenue 0,5 y;
ucnbITaTenbHOe AaBneHne CHU3NUTbL 4O pacyeTHoro paboyero n npousBectTn ocMoTp Tpybonposoaa. Beigepkka Tpy6onposoaa nog
paboynm gaBneHmem nponssoanTcs He MeHee 0,5 u.
Beuay aedopmaumm obonoykm Tpybonposoga Heobxoanmo nogaepxmeate B TpybonpoBoae ucneitatensHoe niv paboyee gaBneHune
noJKaykon BoAbl.
11.16. HanopHbIi nnacTMaccoBbi TPYy6ONpoBO4 CHUTAETCS BblAepXKaBLUMM NpeABapuUTenbHOE rMapaBnuyeckoe UCTbITaHne, ecnuv nog
ncnbITaTenbHbIM AaBreHMeM He OBHapyKeHO paspbiBOB TPYD Unn CTbIKOB U (haCOHHbLIX AeTanew, a nog paboyMm gaBneHneMm — He
oBHapyXeHO BUOMMbIX yTeYeK BOAbl.
11.17. NpoBeneHNe OKOHYaTEeNbHbIX r’MAPaBINYECKUX UCMbITAHUA Ha NNIOTHOCTb HAMOPHbIX NAacTMacCoBbIX TPyb6onposoaoB
HeobXoauMo HauMHaTb He paHee YeM yepes 48 4 C MOMEeHTa 3achInkv TPaHLWen 1 He paHee YeM Yepes 2 Y nocrie 3anofnHeHus
TpybonpoBoaa BoaoW.
11.18. OkoH4aTenbHOe rMapaBnMyeckoe NCnbliTaHne Ha NIOTHOCTbL NPOBOAMTCS B CrieytoLLeM Nnopsiake:
B TpybonpoBoae cneayeT co3aaTte AaBleHWe, paBHOE pacyeTHOMY paboyeMy AaBneHuto Ans AaHHOro Tuna Tpyb, u nogaepxueaTb ero
2 4; npu nageHun gaenenns Ha 0,02 Mla (0,2 KrC/CMZ) npon3BOAMTCS Nodkayka BoAbl;
AaBreHve NOAHNMAIOT A0 YPOBHSA UCTbITaTeNbHOro 3a nepuod He 6onee 10 MUH 1 NOAAEPXKMBAIOT €ro B TEYEHMe 2 4.
MpyW nafeHUn AaBneHNs B STOT nepuog Ha 0,02 MMa (0,2 krc/cm?) npoun3BoaMTCst Nofdkadka Boabl. [1ocre aToro 3amepsieTcs yTeuka
BOAbI MyTEM 3amepa Konu4yecTBa BoAbl, 406aBNeHHOro ANnsi NogaepKaHns UCMbITaTeNlbHOro AaBMNeHus.
11.19. HanopHbIi nnacTMaccoBbI TPY6ONPOBO4 CHUTAETCS BblAEepKaBLUMM OKOHYaTENbHOE rMapaBnmyeckoe UCnbiTaHue Ha
NMOTHOCTb, ECINN NPU UCMbITaTENbHOM AaBneHun hakTuyeckas ytedka Boabl M3 Tpybonposoga He ByaeT npeBbilwaTb AONYCTUMbIX
BENWYMH, yKadaHHbIX B Tabn. 19.
11.20. M'mapaBnuyeckne UCnbITaHUsA KaHanM3auMOoHHbIX CETEl U3 NNnacTMaccoBbIX TPY6 cregyeT Npon3BOAUTL ABaXAbl:

Tabnmua 19



JonycTumas BenvumHa yTeuku Ha y4acTok TpybonpoBofa AnvHOM 1 kM, n/MUH

HapyxHbin gnametp

TPYyO, MM Ons tpy6 n3 MBM, MHM, MM v NBX ¢ ans Tpy6 n3 MBX ¢ pacTpyOHbIMK
Hepa3beMHbIMU (CBAPHbLIMU, KITEEBLIMM) COEOMHEHUSIMU 1 PE3MHOBBLIMU KOMNbLiamMu
COeaVHEHVSMM
63— 75 0,2—0,24 0,3—0,5
90—100 0,26—0,28 0,6—0,7
125—140 0,35—0,38 0.9—0,95
160—180 0,42—0,5 1,06—1,2
200 0,56 1,4
250 0.7 1,55
280 0,8 1,6
315 0,85 1,7
355 0,9 1,8
400—450 1,0—1,05 1,95—2,1
500—560 1,1—1,15 2,2—2,3
630 1,2 2,4

6e3 konoaues (NpeaBapuUTENbLHOE) U COBMECTHO C Konoguamu (OKoHYaTernbHoE).
MpumevaHue. Mpu konoguax, He UMEIOLLIMX BHYTPEHHEN 1 HAPYXXHOW rMapon3onsaumnm ucnbiTaHme TpybonpoBogoB COBMECTHO C
Koroguamm He NpoBOAUTCS.
11.21. NpenBapuTenbHbIE NCMbITaHUSA TPYOONPOBOAOB KaHaNM3auun cregyeT NpoM3BoaMTb y4acTkamu Mexay Konoauamu Bbl6opo4HO
No yKa3aHuio 3aka3unka (0auH 13 naTn yyactkoB). Ecnu pesynbTathl BIGOPOYHOro UCMbITAHNSA HEYAOBNETBOPUTESbHBI, TO
MCMbITaHNSAM MOASeXaT Bce y4acTku Tpybonposoaa.
MpenBapuTeneHbIE UCMBITAHMA CregyeT NPOBOAUTL MPW He3acbiMaHHOW TpaHLuee nog rmgpasnuyeckum gasnednem 0,05 Mla (0,5
Krc/cM?) C BbIAEPXKKON B TeueHne 15 MUH.
MpumeyaHns: 1. Mpu OTCYTCTBAM BUOMMbIX YTEYEK BOAbI B CTHIKOBbLIX COEAMHEHNAX NO NageHNIo AaBIEHNs JONycKaeTcs
nogaepXuBaTth UCNbITaTeNbHOE AaBIEHNE NOAKavyKon BOAbI.
2. Mpu npoBeaeHUn npegBapuTENbLHOIO UCMbITaHUSA KOHLbBI Tpy6onpoBoaa B kornoauax cregyeT 3akpbiBaTb 3arfyLukamu.
11.22. OkoH4aTenbHOe UcnbiTaHne TpybonpoBoaa KaHannaaumMm COBMECTHO C Konoauamu Takke cregyeT npoM3BoanTh BbiGOPOYHbIM
nopsiakoM (4Ba CMEXHbIX U3 NATW Y4acTKOB). [1pn 3TOM UCMbITLIBAKOT ABA CMEXHbIX Y4acTKa C NPOMEXYTOYHLIM KONogLueM U
Kornoguamm no KoHuam TpybonpoBoaa. Y4acTok Ans OKoHYaTenbHbIX UCMbITaHU BbIGMpaeTCsi Mo yka3aHuio 3akadunka. Mpu
OKOHYaTeNlbHOM WCMblTaHUM Ha NNOTHOCTb FMAPaBNMYECcKOe AaBMNeHne co3aeTcs 3arnorHeHneM Bogon BepxHero konoaua (KoHubl
HeucnbITbiBAaeMbIX Y4acTKOB TpybonpoBoaa B BEPXHEM M HUXHEM KOroAuax 3akpbiBaloT 3arnyLkamu). icnbiTbiBaeMbl y4acTok
TpybonpoBoaa npusHaeTCcs BblAEPXKaBLUMM UCTbITaHWe Ha NNOTHOCTb, ECNN BENUYNHA yTeukn OyAeT MeHbLUue UM paBHa AoMnycKkaeMon
BENMYMHE YTEUKM Yepes CTEeHKM 1 QHuLe konogues Ha 1 M ux rmy6uHbl, COOTBETCTBYIOLLEN 4OMYCKAEMON BEMUYMHE YTEYKN,
npuHUMaemMow Ha 1 M AnnHbl 6eTOHHBIX 1 Xene306eToHHbIX TPYO, AnameTp KOTOPbIX paBeH BHYTPEHHEMY AnaMeTpy Konoaues
cornacHo Tabn. 15 rnaesl CHuUlM no Hapy>XHbIM CETAM U COOPY>KEHUSIM BOJOCHaBXEHWS 1 KaHannsaumu.

12. MoHTaXHble paboTbl Npu ycTpoucTee

BHYTPEHHUX ceTen

12.1. MOHTaX BHYTPEHHMX CETeW, Kak NPaBmmo, AOMKEH BbINOMHATLCS U3 YKPYMHEHHbIX Y3/10B U GrOKOB.
MpumeyaHne. B oTaenbHbIX CyyYasx AONyCKaeTCs MOHTaxX y310B CUCTEM BHYTPEHHMUX TPyOONpoBOAOB MO MECTY.
12.2. [lo Hayana MOHTaxa AoMkHa ObITb obecneyeHa MakcumanbHas CTpoOUTENbHas FOTOBHOCTL (YCTaHOBMEHbI BCE KPenmeHus,
yTNAPbI B NEPEKPbITUAX U CTEHAX, OLUTYKaTypeHbl CTEHbI M T.M.), @ TaKKe 3aKOHYEHbl BCE 3MeKTpora3ocBapoyHblie paboTbl.
12.3. MecTa coefuHeHunsa TpybonpoBoAOB cneayeT pacnonaratb Ha paccTosHUM He MeHee 50 MM OT KpenseHus.
12.4. Mpwu cbopke cnaHLeBbiXx CoeanHeHNn TpPyOoNpoBOAOB 3anpeLLaeTcs yCcTpaHeHne nepekoca raHues nyTem HepaBHOMEPHOro
HaTarmBaHnst 6ONTOB 1 yCTpaHeHne 3a30poB Mexay drnaHuamy Npu NOMOLLM KIIMHOBbIX MPOKNaAoK 1 wanb.
12.5. CaHnTapHO-TeXHUYeCKne KabuHbl U BNOKU C NNacTMaccoBbiMU TpyHamm JOMKHbI OblTe CHabXeHbl MapKMpPOBOYHbIMU BUpkamm
UM UMETb MapPKMPOBOYHbIE 3HAKM.
12.6. CaHuTapHO-TeXHNYeCcKMe KabnHbl JOMKHbI XPaHUTLCA B paboyeM MOonoXeHWn Ha CrnaHMpOoBaHHbIX NoLwaagkax,
YCTaHOBIEHHbIMWN Ha AepeBsHHbIE MOAKNaAKWU, NMPY 3TOM BbICTynatoLMe BHA3 AeTanu nNinacTMaccoBbIX TPyO AOMKHBI HAXOAUTLCA Ha
pPaccTosiHUN HEe MeHee 2 CM OT NOBEPXHOCTN OCHOBaHWS, Ha KOTOPOM YCTaHOBIEHbI KabWHBbI.
12.7. Mpu moHTaxe TpybonpoBoaoB crefyeT cobnoaarb:
paccTosiHMe Mexay KpenmneHusmu;
Tpebyemble No NPOEKTY paccTosiHWUS (B CBETY) Mexay nrlacTMaccoBbiMU Tpybamu u Tpybammn oTONSIEHNS U ropsivero BOAOCHAOXKEHWS;
NMoTHOE NpuneraHne K oropamM nnacTmMaccoBbixX Tpy6;
TEXHOMNOTNIO BbIMONHEHNS COeOVHEHWA.
12.8. Mpw ckpbITOM NpoKNagKe nNnacTMaccoBbIX TPyOONpOBOAOB BHYTPEHHSAS NOBEPXHOCTb JIIOKOB UMK WWUTOB, 3aKpblBaloLLMX 60po3abl
WNW KaHarnbl, He JOMKHA UMETb OCTPbIX BbICTYMOB, FBO3AEN U T. M.
12.9. bopo3abl UNn kaHanbl cregyeT 3akpbiBaTb NOCE rMAPaBANYecKoro UcnbiTaHusa Tpybonposoaa nNpyu HanuymMm B Hem paboyero
AaBneHus, 4yTobbl ybeanTbcst B OTCYTCTBUM NOBpexaeHWin Tpybonposoga npy 3agernke.
12.10. MNpwn c6opke pe3bOoBbIX COEAMHEHUI M1AaCTMacCOBbIE HaKUAHbIE raikn AOMKHbI OblITb HABEPHYTLI HA BCHO ANIMHY pe3bObl ranku,
npy 3TOM AOMKHa ObITb COBNIOAEHa COOCHOCTb METanMYeCKNX 1 NNacTMaccoBbIX AeTanen. NoBepxHOCTb pe3bObl MeTannMyeckon
AeTanu fomkHa bblTb POBHOM, YACTON 1 6e3 3ayceHLeB.
12.11. 3aTaXKKy HaKMAHbIX raek cnegyet NPoOu3BOAUTL crieumarnbHbIMY Kintodamu. NprMeHeHne ra3oBblX KNoYen He JonycKaeTcs.
12.12. MNnacTmMaccoBble HakUAHbIE ranku, CHATbIE C METannMYecknx Aetanen B NpoLecce MOHTaXHbIX UM PEMOHTHbIX paboT,
NPUMEHsITb BTOPUYHO, Kak NpaBuio, He AonyckaeTcs.
12.13. Yucno coegnHeHnii NnacTMaccoBbIX TPYO AOMKHO ObiTb MUHUMAIbHLIM.



12.14. Tpy6bl 1 nnetn Tpy6ONPOBOAOB AOMKHbI YKMNaAbIBAaTbCA HA CNaHMPOBAHHYIO U POBHYIO NOBEPXHOCTL, HE COAepKaLLyto
OCKOJKOB CTEKINa, OCTPbIX KAMHEN, LEeBOHSA 1 T. n.

12.15. M'mppaBnuyeckoe ucnbiTaHne Tpybonposoaa criegyeT NpoBOAMTL NPV NONOXUTENBHON TemnepaType OKpyXatoLlen cpeapl He
paHee 4yem yepes 24 Y4 nocne BbINOMHEHWUS NOCNEAHEro KNeeBoro CoOeAMHEHUS U He paHee YeM Yepes 2 Y Nocrne BbiMoHEeHUs
nocneaHero CBapHOro CoeanHeHUs.

12.16. BennumHy ucnbiTatensHOro AaBneHus B Havbornee NOHWXEHHOW TOYKe HanopHoro TpybonpoBoaa cnegyet NpuHMMaTh paBHOM
ans Tpy6 Tvna: T — 1,5 MMMa (15 kre/em?); C — 0,9 MMa (9 kre/em?); CIT— 0,6 MMa (6 kre/cm?); 1T — 0,38 MMa (3,8 krc/cm?).

12.17. T'mppaBnuyeckoe ucnbiTaHue cnegyeTt NPoOU3BOANTL NOCNEe 3anonHeHns Tpybonposoda BOAOW U NMPOBEPKM OTCYTCTBUSI B HEM
BO37lyXa BblAEPXKKON Nog UcnblTaTenbHbIM AaBrieHnem He MeHee 30 MUH 1 BHELIHM ocMoTpoMm Tpybonposoaa. [Ans Tpy6onposoaos
13 MBM v MHM gaBneHve B nepuog UcnbITaHUsA U ocMOTpa TpybonpoBoaa cneayeT noaaepxusaTe Ha 3agaHHOM YpPOBHe [c
OTKIIOHEHMeM He Gonee 0,05 Mra (0,5 krc/cm?)]. TpyGonpoBos CUMTAETCS BbIAEPXKABLUMM UCTbITAHUE, eCrin He ByaeT oBHapyXeHo
Teun unu apyrux 4edeKToB.

12.18. MoHTax TpybonpoBoAOB NPOM3BOACTBEHHbBIX CTOYHbIX BOA NPOM3BOANTCS C cobnogeHnem TpeboBaHuii, aHanormyHbIX
yKa3aHHbIM B nn. 12.7, 12.14—12.16.

12.19. MNpn MOHTaxe cucTem BbITOBOM KaHanu3auumn npu cCoeaAMHEeHUN rMaakux KOHLOB YyryHHbIX AeTanen ¢ nnacTtMaccoBbiMu
Tpy6amMu nnu rnagkoro KoHua nnacTMaccoBom TpyObl € YyryHHbIM pacTpy6oM Ha pe3HOBOM KofbLie criedyeT NCNofb30BaTh YyryHHbIe
AeTtanu 6e3 HanmMbIBOB U PAKOBUH Ha paboymx NOBEPXHOCTSIX.

12.20. KoHonaTku1 1 YekaHku Npu 3agernke CTbIKOB NPsiAblo U LLEMEHTHbIM PacTBOPOM AOMMKHbI UMETb FNafKyto NOBEPXHOCTb U
CKpyrneHHble Kpomku. B npouecce paboTbl He AOMKHbLI HAHOCUTLCA yAapbl MO NNacTMacCcoBbIM AeTansim.

12.21. MNpu ycTaHOBKE CaHUTaPHO-TEXHNYECKNX KAOUH Ha MeXOyaTaXHble NMepeKkpbITUS NNacTMacCcoBble KaHanM3aunoHHble TpyObl
OOIKHbI COeAMHATLCA Mexay COBOoM Npu CTPOrom cobnoaeHNn COOCHOCTH CTOSKOB. CoeguHeHNEe MeXayaTaXHbIX BCTABOK CO
CMeXHbIMU AeTansiMmn criegyeT OCyLeCTBNATb C MOMOLLbIO PE3VUHOBBIX KOneL,.

CoeaunHeHre KaHann3aumMoHHbIX TPY6 1 hacoHHbIX YacTel crnedyeT NPOM3BOAMTL C UCMONb30BaHMEM NPUCNOCOBNEeHN Tuna LenHbiX
Kroyew ¢ 3aXUMHbIMW YCTPONCTBaMM, CHabXEeHHbIMU PE3VHOBBLIMU NPOKNagkaMu 1 0becne4nBaloLLMM COXPaHHOCTb U NilaBHOe
nepemMeLLeHne NnacTMaccoBblx geTanen.

12.22. [ing MOHTaxa nnactMaccoBbIiX CUOHOB, NEPENMBOB U BbINyCKOB CNeayeT NPUMEHSTb TOPLIOBbIE U HaKUOHbIE KIHYN.

12.23. MoHTax BogoCTouHbIX cToskoB 13 NBI1 n MNBX cnegyet npon3BognTb MO CXeMe “CHu3y BBepx”.

12.24. PaccTaBneHHble No BbICOTE 34aHUS B HECKOSbKO HAaKMOHHOM NOMOXeEHUM TpyObl AOMKHBI ONMPATLCHA Ha cneunanbHble
NoAKNagK1 Unnm MexayaTaxHble nepekpblTusa. BctaBnate TpyObl B pacTpy6bl 4O X COEANHEHMS He cneayerT.

12.25. MNMpun ucnonb3oBaHnM ByxT ANS BOAOCTOYHbIX CTOSIKOB FOTOBYIO MMeTb HamaTbIBaloT Ha 6apabaH, KOTOPbIN AOMKEH UMETb
HebOonbLLUY KOHYCHOCTb.

12.26. MNMocne HaMmoTkn ByxTy He06X0aQMMO 3aKpenuTb 3NaCTUYHBIMK (BEPEBOYHBIMU, CTamNbHBIMW, NNACTUHYATLEIMY UNK AP.) XOMYyTamu
He bonee Yyem yepe3 1,5 M NoO AIMHE OKPYXKHOCTH.

Mpn HamoTke Tpy6 cpeaHenerkoro Tuna 6e3 NPoMeXyTOYHbIX CBapHbIX CoeanHeHnii anameTp 6apabaHa aomkeH 6biTe — ansa Tpy6: Dy
=75MM — 2 M; Dy =90 MM — 2,5 m; D, =110 Mmm — 2,8 m.

Mpu n3roToBneHnMmn GyxT-CTOSIKOB CBAPHOWM KOHCTpyKUMK 13 Tpyb Dy = 75 1 90 Mm cpegHenerkoro tTuna guametp 6apabaHa
onpeaensitoT No AaHHbIM, NpMBEAEHHbIM B Tabn. 20.

Tabnuua 20
HapyxHbIi gnameTp Tpyo, Mm PekomeHayembii anameTp 6apabaHa ans HamoTku Tpy6 (B M)
npv TemnepaTtype Bo3ayxa B npouecce HaMmoTku, ° C
Bbilwe 10 ° C ot nntoc 10 go 0 °N oT 0 go muHyc 10 ° C
75 2,2 2,5 2,8
90 2,7 29 3,2

12.27. TuapaBnmMyeckune UCrbITaHUsl CUCTEM BHYTPEHHMX BOLOCTOKOB OCYLLECTBISAOT NyTEM 3anoSIHEHNS UX BOAOW Ha BCIO BLICOTY
CTOSIKOB. VCMbITaHUSi IPOBOAAT MOCIie HAPYXXHOr0 OCMOTpa TPybonpoBOAOB U YCTpaHEHNs BUANMbIX AedekToB. MMapaBnuyeckoe
UCMblTaHMe CKMeeHHbIX TPyOoNpoBOAOB CrieayeT HauMHaTh He paHee YeM Yepes 24 4 nocrne BbIMOMHEHWs NMOCHEAHEN CKIenku.
CucTema BOLOCTOKOB CUMTAETCS BblAEpKaBLUEl UCTMbITaHUe, ecrv No uctedeHnn 20 MH Nocrie ee HarnorHEeHUs MpY HapYXXHOM
ocmoTpe Tpy6onpoBoaoB HE 0GHAPYXKEHO TeUM UNMKU ApYrux AedeKTOB, a YpOBEHb BOAbI B CTOSIKAX HE MOHU3UIICS.

12.28. 3agenky wrpab, KOpoOOB 1 OTBEPCTUI B MEXAYSTAXHBIX NEPEKPLITUSX CIIEAYET BhIMONHATL NMOCNe OKOHYaHUsl BCex paGoT no
MOHTaXy U UCMbITaHWIO TPYGONpOBOAOB.

MPUTTOXKEHUE 1
COPTAMEHT HAMNOPHbLIX TPYB
M3 NMHMN NO roCT 18599—73*
HapyxHbIn Nerkmn TMn Macca 1 m, CpenHe- Macca 1 m, |CpegHuii Tun | Macca 1 m, Tskenbin Macca 1 m,
onawvetp, mm | J1, TonwmHa Kr Nerkim tmn Kr C, TonwuHa Kr ™mn T, Kr
CTEHKU, MM CN, TonwuHa CTEHKU, MM TonwmMHa
CTEHKU, MM CTEHKU, MM
10 — — — — — — 2 0,05
12 — — — — — — 2 0,062
16 — — — — 2 0,088 2,7 0,111
20 — — — — 2 0,113 3,3 0,17
25 — — 2 0,145 2,7 0,187 4,2 0,267
32 2 0,189 2,4 0,222 3,4 0,301 53 0,432
40 2 0,24 3 0,345 4,3 0,473 6,7 0,677
50 2,4 0,359 3,7 0,531 54 0,738 8,3 1,05

63 3 0,561 4,7 0,845 6,7 1,15 10,5 1,66



75
90
110
125
140
160

3,6
4.3
52
6
6.7
7,7

0,797
1,14
1,68
2,19
2,74

3,7

5,6
6,7
8,1
9,3
10,4
11,9

12
1,71
2,52
3,28
4,01
5,53

9,6
11,8
13,4

1,63
2,35
3,52
4,54

12,5
15
18,3
20,8

2,36
3,4
5,05
6,54

MpvmeyaHune. Mpumep ycnoBHOro 0603Ha4YeHUst TPyObl, U3rOTOBIIEHHOMN U3 MONMU3TUIIEHA HU3KON MIIOTHOCTU HapyXXHbIM anameTpom 40
MM, Tuna C, — tpy6a MHMN40C, TOCT 18599—73.

HapyxHbIn

Nerkuii Tn Macca 1 m,

onametp, mm | J1, TonwmHa

10
12
16
20
25
32
40
50
63
75
90
110
125
140
160
180
200
225
250
280
315
355
400
450
500
560
630

CTEHKM, MM

2
2
2,2
2,7
31
3,5
3,9
4,4
4,9
5,5
6,1
6,9
7,7
8,7
9,8
11
12,2
13,7
15,4

COPTAMEHT HAMOPHbIX TPYB U3 NBM NO NOCT 18599—73*

Kr

0,299
0,478
0,627
0,935
1,22
1.53
1,95
2,47
3,05
3,84
4,72
5,98
7,49
9,562
12,1
15,2
18,8
23,6
29,8

Cpe,cEHe- Macca 1 m,
Terkuin Tun Kr
Ch, TonwmHa
CTEHKU, MM

2 0,248

2 0,314
2,5 0,494
29 0,675
3,5 0,977
4,3 1,446
4,8 1,841
5,4 2,302
6,2 3,02

7 3,83
7,7 4,69
8,7 5,95
9,7 7,36
10,8 9,17
12,2 11,62
13,7 14,72
15,4 18,6
17,3 23,5
19,3 29,11
21,6 36,53
24,3 46,15

CpepgHuii Tun | Macca 1 m,

C, TonwuHa
CTEHKM, MM

2,3
2,8
3,6
4,3
5,1
6,2
7.1
7,9
9,1
10,2
11,4
12,8
14,2
15,9
17,9
20,1
22,7
25,5

Kr

0,15
0,196
0,286
0,427
0,684
0,971

1,38

2,04

2,65

3,3

4,33

5,45

6,77

8,55

10,5

14,2

16,7

21,1

26,9

33,9

TMPUTIOXEHUE 2
Tspkenbin Macca 1 m,
™mnT, Kr
TonwuHa
CTEHKU, MM

2 0,051

2 0,064

2 0,091

2 0,117
2,3 0,169
2,9 0,271
3,6 0,418
4,5 0,651
5,7 1,08
6,8 1,47
8,2 2,11
10 3,14
11,4 4,07
12,7 5,07
14,6 6,66
16,4 8,41
18,2 10,4
20,5 13,1
22,8 16,2
25,5 20,3

MpvmeyaHune. Mpumep ycrnoBHOro 0603Ha4YeHUst TpyObl, U3rOTOBINEHHOWN U3 MONMATUIIEHA BbICOKOM NIIOTHOCTM HapY>XHbIM ANaMeTPOM
315 mm, Tuna C, — tpy6a MNBM315C, FOCT 18599—73.

YCnoBHbIN

npoxog, MM

HapyxHbin

COPTAMEHT HAMOPHbLIX TPYE U3 NONUMNPONUIEHA
MO Ty 38-102100-76

avameTp, MM

nerxkuin, Py = 0,32 Mna
(3,2 kre/em?)

TonwmHa

macca 1 m, kr

Tun Tpy6

cpegnui, Py = 0,6 Mna

(6 krc/c

TonwmHa

m?)

macca 1 m, kr

TMPUITOXKEHWE 3

Tshkenol, Py = 1 Mna
(10 krc/cm?)

TonwmHa

macca 1 m, kr



| | | CTEHKN, MM | | CTEHKN, MM | | CTE€HKN, MM |

| 25 | 32 | | | | L 25 L o021
| 32 | 40 | | | | L 31 . 033
| 40 | 50 | | L 24 . 0,33 L 39 . 050
| 50 | 63 | | | 3 L 054 | 49 . 080
| 70 | 75 | | . 36 . 073 | 58 L 115
| 80 | 90 | | L a3 . 105 70 . 1,64
| 100 | 110 L 23 . 068 . 53 . 164 | 85 L 246
| 115 | 125 L 26 . 091 .60 L 2,04 L 97 L 317
| 125 | 140 L 29 114 | 87 . 255 | 108 | 399
| 150 | 160 . 33 . 148 17 . 331 . 123 | 519
| 170 | 180 L 37 . 186 . 86 . 421 | 139 | 658
| 190 | 200 L4l L 2,29 . 96 . 517 | 154 | 812
| 200 | 225 Y | 2,9 . 108 | 655 | |

| 225 | 250 . 51 . 357 Co1,9 | 8.1 | |

| 250 | 280 . 68 L 447 . 134 | 1014 | |

| 300 | 315 . 65 . 564 | 15 . 1286 | |

MpumevaHune. Mpumep ycnoBHoro 0603HaveHns TpyObl, U3rOTOBNEHHON U3 MonunponureHa guameTpoMm 63 mm, Tuna C — Tpyba
Mne3cC, TY 38-102100-76.

MPUNOXEHWE 4
TPYBbI U3 HEMNACTU®ULIMPOBAHHOIO
MONUBUHUNXNOPUAA (IBX-100) MO TY 6-19-99-78
Pagbl
CpepgHuii
HapyXx- I Il (4 kr/cm?) I (6 kr/cm?) IV (10 kr/cm?) V (16 kr/cm?)
HbIN
onameTp, | TonwuHa ‘ Macca TonwmnHa Macca TonwmnHa Macca TOonwmnHa Macca TonwmnHa Macca
MM CTEHKW, 1™, Kkr CTEHKN, 1™, Kr CTEHKN, 1™, Kkr CTEHKN, 1™, Kkr CTEHKN, 1™, Kkr
MM MM MM MM MM
B | | | | | | | 1 | oo
B | | | | | | | T 1 oos
| | | | | | | | Tz | oo
S W | | | | | | | T s | o
.25 | | | | | .15 | 0174 | 19 | o212
Co32 | | | | | .18 | 0264 | 24 | 0342
.40 | | | | . 18 | 0334 | 19 | 035 | 3 | 0525
. 50 | | | | .18 | 0422 | 24 | 0552 | 37 | 0809
.63 | | | | . 19 | o562 | 3 | 085 | 47 | 129
I | . 18 | o642 | 22 | o782 | 36 | 122 | 56 | 182
.9 | | . 18 | 0774 | 27 | 113 | 43 | 175 | 67 | 26l
. 10 | 18 | o091 | 22 | 116 | 32 | 164 | 53 | 261 | 82 | 390
| 125 | 18 | 108 | 25 | 148 | 37 | 213 | 60 | 334 | 93 | 501
. w0 | 18 | 121 | 28 | 184 | 41 | 265 | 67 | 418 | 104 | 627
. 160 | 18 | 139 | 32 | 241 | 47 | 344 | 77 | 547 | 11,9 | 817
. 180 | 18 | 157 | 36 | 302 | 53 | 437 | 86 | 68 | 134 | 104
. 200 | 18 | 174 | 40 | 370 | 59 | 537 | 96 | 851 | 149 | 128
. 225 | 18 | 19% | 45 | 470 | 66 | 676 | 108 | 108 | 167 | 161
. 250 | 20 | 240 | 49 | 565 | 73 | 831 | 119 | 132 | 186 | 199
. 280 | 23 | 311 | 55 | 711 | 82 | 104 | 134 | 166 | 208 | 249
. 315 | 25 | 378 | 62 | 902 | 92 | 132 | 150 | 209 | 234 | 315




355 2,9 4,87 7,0 11,4 10,4 16,7 16,9 26,5 26,3 39,9
400 3,2 6,10 7,9 14,5 11,7 21,1 19,1 33,7 29,7 50,8
450 3,6 7,65 8,9 18,3 13,2 26,8 21,5 42,7 — —

Mpumevanus: 1. | pag — obneryeHHbIN, NPUMEHSAETCS TONMbKO A 6e3HanopHbIX cuctem 6e3 3arnybrneHns ux B rpyHT.
2. Mpumep ycrnoBHOro 0603Ha4YeHnst TpyObl, M3roTOBIIEHHOM U3 HennacTuduumpoBaHHoro nonueuHunxnopuaa (MBX-100) psaa il
HapyXHbIM anameTpom 200 mm — Tpyba MBX200IIl, TY 6-19-99-78.

TPUTTOXKEHUE 5
TPYBbIl U3 HEMNACTU®PULIMPOBAHHOIO
NONMUBUHUNXITOPUOA
C PACTPYBAMM MO TY 6-19-100-78
HomuHanbHbI gnameTp TonwwuHa cTeHkn Tpy6, MM, TMNa Macca Tpy6, kr, Tna
D, mm
Cc T Cc T
63 3 4,72
75 3,6 6,74
90 4,3 9,67
110 3,2 53 9,06 14,4
140 4,1 6,7 14,6 23,1
160 4,7 7,7 19 30,3
225 6,6 10,8 37,4 59,8
280 8,2 13,4 57,5 92
315 9,2 15 73 116
. TMPUTTOXKEHWE 6
COPTAMEHT ®ACOHHbIX YHACTEU U3 NONUITUNEHA
HU3KOM NNOTHOCTU ANs HANMOPHbIX TPYEONMPOBOOOB
MO OCT 6-05-367-74
HaumeHoBaHune Tun HapyxHbIi AnameTp coeauHsieMblix Tpy6, MM
My Tbl, YrONbHUKM U TPOWHUKU CnuT
16— 63
TPONHMKM ChiuncC 75— 100
7 140
Mepexoabl cuT 20016, 25016, 25020, 32025, 40X25,
40032, 50X32, 50040, 63X32,
63040, 63X50
cnuc 75X50, 75063, 90X63, 90075,
110050, 110X63, 110090
1 140X110
20X16, 25016, 25X20, 32016,
TponuHKn nepexoaHble 32X20, 32X25, 40X!6, 40020,
40X25, 40X32, 50X16, 50X20,
50X25, 50X32, 50X40, 630186,
63X20, 63X25,~63X32, 63X40,
63050
cn 75X63, 90063, 90075, 110X63,
110X75, 110090
n 1400110
Btynku noa cnaHupl CutT 25X63
ChuncC 75X110
1 140
20Xy Tpy6, 25X3/4’ Tpy6
YronbHUKKM C KpenexHbiM drnaHuem C
TMPUTTIOXKEHWE 7

COPTAMEHT BTYNOK NoA ®NAHLbI U3 NBMN U NMHN
MO TY 6-05-051-38-74

Marepuan Tun HapyxHbIi AnameTp coeguHsieMblix Tpy6,



COPTAMEHT NNACTMACCOBbBIX TPYB KAHANMU3 ALIMOHHbIX
WU ®ACOHHBLIX YACTEW K HUM MO rOCT 22689.0—77,

nBn
MHMN
HanmeHoBaHue
Tpyba
Matpy6ku

KomneHcaumoHHble natpy6bku
MepexogHble naTpybkm
MpnBopHble naTpybkm
Cepenbyatble naTpybku
OTtBOApbl 92° 317, 135°, 150°
TpowniHukn 45°, 60°, 87°30’
KpecTtoBuHbl 45°, 60°, 87° 30’
[BYXNNOCKOCTHbIE KPECTOBMHbI (MPaBble U NEBbIE)
My bl

Pesnann

3arnyLwku

HakuaHble rankm

YNnoTHUTENbHbIE KOMbLa

FOCT 22689.20—77

YCnoBHbI Npoxoa, MM
32, 40, 50, 85, 100
50X40, 50, 85, 100
50, 85, 100
50040, 85050, 100X50 100085
40, 50, 85, 100

50040, 85X40, 85X50 100050, 100X85

40040, 50040, 50050, 85X85, 1000100

MM

63, 110—160
110 n 160

63
90, 110, 160

TMPUITOXKEHWE 8

50040, 50050, 85050, 85X85, 100X50, 100085 1000100

85050, 85085, 100X50, 100085, 1000100

85085050; 100085X50; 1000100050
50040, 50, 85, 100

50, 85, 100

40, 50, 85, 100

40, 50

40, 50, 85, 100

rMYBUHA 3ANOXEHUA NNMACTMACCOBLIX TPYBE B TPYHT
ONA KAHANMU3ALUMOHHBIX CETEW (MPU T'YCEHUYHOM

HapyxHbin Tun
Marepuan
Tpyo6 anameTp, MM
MHMN cn
160
N
nBn 160 cn
N
nBn 180 cn
N
nBn 200 cn

B neckax
1,6 T/m°

HAIPY3KE 60 T)

mybuHa 3anoxeHusi, m

B CYIMNHKaX B FIMHaX
U cynecsix 2 1m?

1,7 i/m®
+ +
+ pu—
+ +

0o 2,5 — To xe
+ +

[02,5 - u
+ +

TMPUITOXKEHWE 9

[pyHTOBBIE YCrIOBUS

B cyrnuHkax n cynecax

yKrnagblBaTb Mpv ycrioBun

MPOCTOro YNIOTHEHUS TPYHTA



. mn | 225 ocn |+ | Bo35 | - B
| | T [« [+ [+
B cyrnunHkax n cynecsix
N - - - yKknagblBaTb Mpv ycrosun
| MBMn | 250 | cn | + | Ho4 | - |npocmro YNAOTHEHUA rpyHTa.
Cc + + Hob5 B rnuHax Tpybbl yknageisaTte npu
YCNOBUW YNIIOTHEHNS TPyHTa
- - - B cyrnuHkax u cynecsix TpyObl
N
Mnen 280 cn + Ho4,5 - yKnaabiBaTb Mpu yCrioBUmM yrnoTHEeHNs
rpyHTa
C + - Ho15 B rnnHax Tpy6bl yknagbiBaTte npu
MBMn 280 YCITOBUM YMINOTHEHUSA rPyHTa
500 1l - - - B rnuHax Tpy6bl yknageiBaTte npu
nen
| | | cn | o6 | Ho6 | Ho3 |ycn03vw| YNIOTHEHNA rpyHTa
. nen | 560 oon - | - | - To xe
| | . cn | poe | [os | fo22 |
. omn | 630 I - | - | - E
| | Con [ mes | mes | - |
| mn | 160 | N | + | Ho4 | - |B CYINMHKaX 1 cynecsix Tpyobl
Cc + + + yKnagblBaTb Mpy yCroBun TLATENbHOro
YNIOTHEHWSA rPyHTa
180 I + + - To xe
nn
| | | ¢ [« 1 =+ [ + |
o [ 20 [ o [ o+ |+ | -
| | e |« [ I
Comn | 225 I + Y | - |
| | e [+ 1 R4 |+
Comn | 250 I + .\ [os | - |
| | ¢ |+ | poa |+
| nn | 280 I + . [o4 | - E
| | | ¢ [« 1 =+ [ + |
| | . - 1 - [ - |
. mBx | 160 ocn | + | + | + | —
| | | ¢ [« 1 =+ [ + |
| | . - 1 - [ - |
. mBx | 180 ocn | + | + | + | —
| | | ¢ [« 1 =+ [ + |
| | . - 1 - [ - | -
| | | cn | + | + | Ho1l5 |B rmMHax Tpybbl yknagbiBaTb
| MBX | 200 | | | | |npv| YCInoBuK T arenbHOro
| | | Cc | + | + | + |ynn0THeHV|;| rpyHTa
| | | N | - | - | - |B rAMHax Tpybbl yknagbiBaTb
| NBX | 225 | chn | + | + | 0o 1,5 |npv| YyCrnoBun T arenbHOro
| | | Cc | + | + | + |ynn0THeHV|;| rpyHTa
| | [ [ - [ - [ - |
. mBX | 250 oen |+ | + | Dol5 |Toxe




+ + +

n — — — —_
MBX 315 chn + + Ho1,5
YcnoBHble 0603Ha4YeHUs: “+” — TpyObl MOXHO YKnaabliBaTb Ha rnyouHy Ao 8 M; “— " — TpyObl NPUMEHSATb HEMb3S.
TMPUTTOXKEHUE 10
CBAPHbIE ®ACOHHbLIE AETANU (HOPMAIb
“BHUMMOHTAXCHNELCTPOA” KNEBCKUUN ®UIMUAT)
=
i
EE
f Mepexodreid
TpoaHuK Kpecinobura  mpod Huk
MM
D, 132 |40 |50 |63 |75 |90 |110 (140 160 225 315
A |90 | 95 100 |125 150 |(180 |220 280 |320 (450 (630
OmBods;
MM
R = Dy R =1,5 Dy
Dy 6 CekTopbl
OfVH aBa TPU OfVH aBa TPU

a 6 a 6 a 6 a 6 a 6 a 6

63 | 180 | 26 78 — — — — 52 | 104 | — — — —
75 1215 | 31 93 — — — — 62 | 124 | — — — —
90 260 | 37 112 | — — — — 74 1148 | — — — —
110 | 340 | 45 | 137 | 29 88 — — 91 182 | 59 | 118 | — —
140 | 435 | 58 |174 | 37 |112 | — — 116 (232 | 75 | 150 | — —
160 | 595 | 61 |199 | 43 |128 | — — 132 1264 | 86 | 172 | — —

225 | 720 | 93 | 280 | 60 |180 | 45 136 | 186 |[372 | 121 |242 | 91 182
280 900 | 116 | 348 | 75 |225 | 56 169 | 232 | 464 | 150 | 300 |113 | 226
315 (1000 | 132 | 390 | 84 | 254 | 64 194 | 260 |520 | 169 |338 |127 | 254

MpumeyaHue. Mpu N3roTOBNEHNM CBapHbIX OTBOAOB Ha cneunanv3npoBaHHoM 0bopyaoBaHUM nocreaHee AOMKHO UMETb LUMPUHY
yaepXxuBaoLwmnx Tpydy xomyToB a = 20 Mm.

MPUIOXKEHWE 11
CBAPHbBIE ®ACOHHBbLIE AETAINN (TY 34-48-3MM-12-78
CKTB “ QHEPIONPOMMOJINMMEP)
7podHuk
MM

Dy | 63 110 160 |225 315 |400
A 190 |215 |240 |270 (315 |360



OmBodel

MM
OT1BOabI 6eccermeHTHble OT1BoA (OAUH CErMeHT)
Dy a=45° a=60° a=90° c d R
b
b c b f’ b c'
63 | 325 |175 | 315 180 | 270 | 190 | 385 | 175 | 295 |357
110 | 345 185 330 190 | 305 | 215 | 400 | 185 | 305 | 369
160 | 360 | 195 | 355 | 205 | 340 | 240 | 415 195 | 310 | 374
225 380 | 205 [390 | 225 380 | 270 |450 |205 | 350 | 422
315 | 415 | 225 | 435 | 250 (445 | 315 | 500 | 225 | 390 (471
400 | 455 | 245 | 475 | 275 | 510 | 360 | 530 | 245 | 405 |489
TMPUTIOXKEHUNE 12
CBAPHbIE ®ACOHHbIE OETANMU (HOPMAIlb BTN KOHTOPbl FEOMUHBOLN)
=<
F
B A
TpodHux
MM
D. |110 (160
A 320 |370
b 320 370
d |180 |220
MPUTIOXKEHUE 13
HOPMATUBHAA OOKYMEHTALUMA HA ®ACOHHbLIE YACTH,
M3roToBNAEMbLIE U3 TPYB NBX Dy OT 15 A0 150 MM
LLndpp, Homep HaumeHoBaHue nsgenus
dnaHubl BUHUNNacToBble CBOOOAHbLIE HA OTOOPTOBAHHOM Tpybe
BX3.06.125A
BX3.06.126 MaTpybkun KOHLEBbIE BUHUMMACTOBbLIE CO CBOBOAHbLIMY dhnaHLamMu Ha oT6opToBKE
BX3.06.127 TPOWHMKN BUHMNITACTOBbIE CO CBOOOAHLIMU hriaHLamm Ha oTbopToBKe
BX3.06.128 TpPONUHKN MHUHNIIACTOBbIE NPAMbIE
BX3.06.129 OTBOABI BUHUMNNACTOBbLIE C KOHLEBbIMM NaTpybkamm 90°
BX3.06.130 OTBOAbI BUHMNNACTOBbLIE NpsiMble 90°
BX3.06.131 OTBOAbI BUHMMNNACTOBbLIE NPsSIMblE C KOHUEBbIMY naTpybkamu 135°
BX3.06.132 OTBOAbI BUHMNNACTOBbLIE NpsiMble 135°
BX3.06.133 KpecToBMHbI BUHUMNNACTOBLIE CO CBOBOAHLIMK (hrnaHuaMm Ha OTOOPTOBKE, CBapHbIe
BX3.06.158 Mepexoabl BUHMNNACTOBbIE CO CBOBOAHBIMU (hnaHuammn Ha oTbopToBKe



