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[Ipunoxenne A Kodd@uimedTsl MECTHOIO THAPABINYECKOIO CONPOTHUBIECHUS THYTBHIX
MEIHBIX TPYO U COEIMHUTEIbHBIX YaCcTEN

IIpunoxenne b TaOmunbl Juisi ONpUOIMKEHHOIO THAPABIMYECKOTO pacueTa MEIHBIX
TpyOONpOBOIOB

IIpunoxxenne B HomorpamMMel uist NpUOIMKEHHOIO THAPABINMYECKOr0 pacyera MEJIHBIX
TpyOONIpOBOIOB

IIpnnoxenne I MeTonmka pacdueTa pPacCTOSHUM MEXIY ONOpPaMH TOPH30HTAJILHBIX
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IIprnoxenne JI KoMieHcamnus TeMIIepaTypHbIX JUHENHBIX AehopMaliuii TpyOOIIpOBOIOB
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BBEJIEHUME

Hacrosimmit  CBox mpaBWJl COAEPKUT TOJOKEHUS MO MPOEKTUPOBAHUIO M  MOHTAXKY
BHYTPEHHUX CHCTEM BOJOCHAOKEHMsI M OTOIUIEHUS 3/1aHUM U3 MeHBIX TpyO. BeinosnHeHue atux
HOJIOXKEeHUH oOecneuuT coOioieHre TpeOOBaHNUM K BHYTPEHHHM CHCTEMaM BOJOCHAOXKEHUS U
OTOIUICHUS, YCTAaHOBJICHHBIX ACHCTBYIOIMMHU CHuM 2.04.01-85* «BHyTpeHHMI BOLONPOBOA MU

KaHaau3anus 3maHuii», CHul 41-01-2003 «OTomnieHue, BEHTWISALHSA U KOHAULIMOHHUPOBAHUCY,

CHuM 3.05.01-85 «BHyTpeHHHE CAHUTAPHO-TEXHUYECKHME CHUCTEMbl» M CHuM 41-03-2003

«TeruoBast 30K 000PYIOBAHUSA U TPYOOIIPOBOIOBY.

B Coze mpaBui ycTaHOBJIEHbI TpeOOBaHUS K COPTAMEHTY MEIHBIX TPyO, COCAMHUTEIbHBIM
4acTsAM M croco0aM MX COEMHEHMs, PUBEIEHBI IIPAaBUIa XPaHEHUSI U MOHTaXa TpyO, METOIbI
UCTIBITAHUS, TPaBUJIa HKCIUTyaTallkd M PEMOHTa TPYOOIPOBOJIHBIX CHCTEM, a TaKXe TEeXHUKU
0e30IacCHOCTH MpH MX BbIMOJHEHUH. [IpuBeneHbl METOAMKH THAPABIMYECKOIO pacyeTa
TpyOOIPOBOJOB BHYTPEHHEIO BOAOCHAOXKEHHS M OTOIUICHHMSA, a TaKke BBIOOpa CrocoOoB
KOMIICHCAIIMH TeMIIepaTypHBIX AedopManuil TpyO W pacCTaHOBKH HA HUX KPEIUICHHH C y4eTOM
TpeOOBaHUI MPOUYHOCTH U JOJITOBEYHOCTH BHYTPEHHUX CETEH.

B pazpabotke CBoja mpaBwiI NMpUHUMANM ydacTwe: KaHA. TexH. Hayk [.C. Bracos, kaHn.
TexH. HayK A.A. Omcmasnos, xauf. TexH. Hayk A.B. Cnaoxos (I'VII «HUMMocctpoii»), B.A.
Inyxapes, B.I1. Bosbenv (I'occtpoii Poccum), B.C. Honos (HekomMMmepueckoe MapTHEPCTBO
«Hammonanenerit Lleatp Menn»), kaua. texd. Hayk H./. Jlebeoes (IMI International), JI.C.
Bacunvesa (OI'YII LHHC).

CBOJ ITPABUIJI 110 ITPOEKTUPOBAHUIO U CTPOUTEJIBCTBY

ITPOEKTUPOBAHUE U MOHTA’K BHYTPEHHUX CUCTEM BOJOCHABXEHUA
U OTOILUIEHUA 3IAHUHA U3 METHBIX TPYE

Design and installation of pipelines for internal cold, hot water supply and heating systems
made of copper pipes

Jlama eseoenus 2005-01-11
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1. OBJIACTb IPUMEHEHUA

Hacrosimuit  CBoa mpaBuil  paclpoCTpaHsSeTCs] HAa MPOCKTUPOBAHME U MOHTAX CHUCTEM
BHYTPEHHETO XOJIOAHOTO U TOPSYEro BOJOCHAOKEHUS M OTOIUICHUS 3AaHHWNA W3 MEIHBIX TPYyO
(mamee - TpyOBbI), TPAHCIOPTHUPYIOMIUX BOJY, OTBEUAIOIIMX TPEOOBAHUSM K KA4eCTBY BOJbI
LICHTPAJIM30BAHHBIX CHUCTEM ITMTHEBOI'O BOJOCHA0KEHN, YCTaHOBJIEHHBIM CaHnlluH 2.1.4.1074 ¢

COJIepIKaHUEM:
kucinopoaa - Mmenee 0,1 Mr/i (TOJBKO JJIsi CHCTEM OTOIUICHUS ),
xJjopa - He 6osee 30 mr/m;
pH - ot 6,0 10 9,0.

MCI[HI:IG Tp}I6I:I, COCAUHUTCIIBHBIC ACTAJIM W HOPUIIONU JOJUKHBI HMCETb CaHUTApHO-
SIIMICMHUOJIOTMYCCKOC 3aKIIFOYCHHUE U CepTI/I(bI/IKaTI)I COOTBCTCTBHA.

2. HOPMATHUBHBIE CCBIJIKA

B nacrosimem CBojie mpaBUil PUBEACHBI CCHUTKY Ha CIICAYIOMINE HOPMATHUBHBIC TOKYMEHTHI:

CHuMM 2.04.01-85* BHYTpeHHUI BOJONIPOBO U KAHAIM3ALIMS 31aHUI

CHuMN 3.01.04-87 Ilpuemka B 3KCIUTyaTallMi0 3aKOHYEHHBIX CTPOUTEILCTBOM OOBEKTOB.

OCHOBHBIE TTOJIOKEHMUS

CHwuI 3.05.01-85 BHYTpEeHHNE CAHUTAPHO-TEXHUUECKNE CUCTEMBI

CHuM 12-04-2002 bes3omacHocTh Tpyaa B crpoutenscrBe. Yacts 2. CrpoutenbHOE

IMPpOU3BOACTBO

CHwIM 41-01-2003 OTomnieHNe, BEHTWISLMS U KOHIUIIMOHUPOBAHNE

CHwN 41-03-2003 TermmoBast 301U 00OPYAOBAHKS M TPYOOIIPOBOIOB

CN 41-103-2000 [TpoexTrpoBaHUE TEMIOBON U30JIALUNA 000PYAOBaHUS U TPYOOIIPOBOAOB

FOCT 859-78 Menb. Mapku
FOCT 6357-81 OcHOBHBIE HOPMBI B3auMO3aMeHseMOCTU. Pe3p0a TpyOHas [uInHapuYecKas

CaHluH 2.1.4.1074-01 IluteeBass Boga. I urueHuueckwe TpeOOBaHUS K KAYECTBY BOJIBI

HCHTPAJIN30BAHHBIX CUCTEM IMUTBCBOT'O BO,Z[OCH8.6)I(CHI/I$I. KOHTpOHL Ka4dycCTBa.

3. NPOEKTUPOBAHHME TPYBOIIPOBOJHbBIX CUCTEM

I[Ipu  npoexTtupoBaHWUM  TPYOONPOBOMHBIX CHUCTEM U3  MEIHBIX TpyO  ciemyer
PYKOBOJICTBOBATHCS TpeOOBaHUSAMHU CHuMM 2.04.01 u CHuM 41-01.

Br16op nuamerpa MenHBIX TPYO JTOJIKEH OCYLIECTBISATHCS HA OCHOBAHUU T'MAPABIMYECKOIO
pacueta. Cnenyer HpUHUMAaTh, Kak IPaBUIO, TPyObl ¢ MUHHMMAaJIbHON TOJIIIMHON CTEHKH.
Tennounzonauus TpyOONpoBOJOB U3 MEIHBIX TPYO JOJIKHA OCYLIECTBISATHCS B COOTBETCTBHHU C
TpeOoBaHusIMU CHwI 41-03 1 CMN 41-103.
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3.1. TEXHUYECKHUE TPEBOBAHMUAA

3.1.1. [nsa ycTpoiicTBa TpyOOIIPOBOJIOB JOJKHBI HCIIOJIB30BATHCS TPYObI, M3rOTOBIsIEMbIE
COTJIACHO TEXHUYECKOMY MOKyMEHTY [1] u3 mean Mmapok M1 mo FOCT 859 wiM U3 MEeIU MapKu
CuDHP ¢ xumuyeckum coctaBoM: MeJlb U cepedpo - He MmeHee 99,9 %, pocdop - (0,015 - 0,040)
%, IpUMECH - OCTaJIbHOE.

Jlomyckaercsi TpUMEHEHHE METHBIX TpyO APYrMX MapoK, OTBEYAIOIIUX BHIIICYKa3aHHBIM
TpeOOBaHUSM.

3.1.2. OcHoOBHbIE (PHU3NKO-MEXAaHUYECKHE CBONCTBA MEIHBIX TPYO, H3TOTOBJICHHBIX 10
TEXHUYECKOMY JOKYMEHTY [2], mpu Temneparype 20 °C nomKHbI, COOTBETCTBOBATh YKa3aHHBIM

B TaOnuie 1.
Tabnuna 1
CocTtosiHue
HaumenoBanue nokasaresns Mircoe M| Tonytsepaoe] Tseproe T

(R220)* IIT (R250)* (R290)*
Bpemennoe conporusienue, MIla 210 250 280
OTHOCUTENBHOE YIIUHEHHE, Yo 40 20 3
Mopyns ynpyTocTH, MIla-107 0,6-09 0,8-1,1 1,0-1,3
KospdummenT muHeliroro yamaesns 10° 17 17 17
TemnonpoBoaHocTs, Br/M-K 365
Y aenvHas TEIIONPOBOAHOCTD, KJx/Kr-°C-1 0’ 3,85

* R - obo3HaueHne BPEMCHHOT'O COIMMPOTUBJICHUSA COTTIACHO Mexcz[yHapo;:[Hoﬁ KJ'IaCCI/I(I)I/IKaL[I/II/I.

3.1.3. Hapy>xHbIif fuaMeTp U TOJIIIMHA CTEHKH MEIHBIX TPYO [1] mpuBEACHHBI B Ta0IUIAX 2 U

3.
Ta6nunma 2 B mminmumerpax
[IpenenpHOE OTKIIOHEHWE
ITo cpennemy «
. . [To Hapyx)HOMY UaMeTpy
HomMunanbHbIi HapyKHBINA JUaMeTp JaMeTpy
BCE TBEpOe |momyTBepaoe
COCTOSIHUSL | COCTOSIHHE | COCTOSHHE
Ot 6,0 1o 18,0 BKIIOU. + 0,04 +0,04 + 0,09
Cs. 18,0 » 28,0 » £ 0,05 + 0,06 +0,10
» 28,0 » 54,0 » + 0,06 +0,07 +0,11

NormaCS® (NRMS10-01294) WWW.Normacs.ru

24.09.2009 13:06



normacs://normacs.ru/1756?dob=40026.000000&dol=40080.545775

CM 40-108-2004 MpoeKTMpOBaHWE U MOHTaX BHYTPEHHUX CUCTEM BOAOCHAOKEHWA U OTONIEHNA 3A4aHWUI U3 MeaHbIX TPY6 5

Hpez[enLHoe OTKJIOHCHHE

IT
O CPEATEMY [To HapyxHOMY nHaMeTpy™

HomunanbHbIl Hapy>KHBII 1uaMeTp JUaMeTpy
BCE TBEpHoe |momyTBepaoe
COCTOSIHHSI | COCTOSIHME | COCTOSIHHE

» 54,0 » 76,1 » + 0,07 +0,10 +0,15
» 76,1 » 88,9 » + 0,07 +0,15 +0,20
» 88,9 » 108,0 » +0,07 +0,20 +0,30
» 108,0 » 159,0 » +0,2 +0,7 +04
» 159,0 » 267,0 » +0,6 +1,5 -

* Brirrodasi OBaJIbHOCTH (OTKJIOHCHHE OT KPYTJIOH (hOPMBI).
IIpumeuanus

1. [IpenenbHbIe OTKIOHEHHS MO HAPYKHOMY JHAMETPY Ui TPYO B MATKOM COCTOSIHUM MPUMEHHMBI
TOJIBKO K CPEAHEMY AUAMETPY.

2. TpyOsl nuametpom cBblime 108 MM COEAMHSIOTCS CBapKOW HIIM BBICOKOTEMIIEPAaTYpPHOH MaiKoM,
[I03TOMY TOYHOCTb MCIIOJIHEHUS 110 HAPY)KHOMY TMaMEeTpy HE UMeeT 3HA4eHHs.

Tabnuna 3 B munnumerpax
HoMUHATEHEL Hpez[enLHoe OTKJIOHCHHUC I10 TOJIIHWHEC CTCHKU IIPpHU HOMHUHAJIBHOH TOJIIIIUHE CTGHKI/I* JJIA
HAPYKHBIi PEKOMEHIOBaHHBIX THIIOPa3MEPOB
JHAMETp 06 | 07 | 08 [ 09 1,0 1,2 1,5 2,0 2,5 3,0
6,0 +0,06 +0,08 +0,13
8,0 +0,06 +0,08 +0,13
10,0 +0,06 [ £0,07 [ £0,08 +0,13
12,0 +0,06 +0,08 +0,13
15,0 +0,07 | £0,08 +0,13
18,0 + 0,08 +0,15
22,0 +0,09 | £0,15 [ £0,18 | £0,23
28,0 +0,09 | £0,15 [ £0,18 | £0,23
35,0 +0,18 | £0,23
42,0 +0,18 | £0,23
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HoMUHATEHEL Hpez[enLHoe OTKJIOHCHHUC I10 TOJIIHWHEC CTCHKU IIPpHU HOMHUHAJIBHOMH TOJIIIIUHE CTGHKPI”< JJIA
HapyKHBIT PEKOMEHIOBAaHHBIX TUIIOPA3MEPOB
FHamMetp 0,6 0,7 | 08 0,9 1,0 1,2 1,5 2,0 2,5 3,0
54,0 +0,18 [ £0,23 [ 0,30
64,0 +0,30
66,7 +0,18
76,1 +0,23 | £0,30
88,9 +0,30
108,0 +0,23 +0,38
133,0 +0,23 +0,45
159,0 +0,30 +0,45
219,0 + 0,45
267,0 + 0,45
* Bxitrouas oTKII0HEHHE OT KOHOCHTPHUYHOCTHU.
11 puMcUaHHUC- KOHLIGHTpI/I‘IHOCTI: (paBHOMCpHOCTB TOJIIIIUHBI CTCHKI/I) KOHTPOJIMPYCTCA
npeacIbHbBIMH OTKIIOHCHUAMU 110 TOJIIUHE CTCHKH.

3.1.4. B 3aBHCHMOCTH OT AMaMeTpa MOKHO HCIOJIB30BATh TPYOBI B OTpe3Kax IMO0 B OyxTax
HapykHbIM auameTpoM OyxT 500 - 1000 mm (Tabnuma 4). TumoBsle pa3Mepbl U OTKIOHEHHUS
JIOITy CKaIOTCS MO COTJIACOBAHUIO.

TaOnunpa 4
. HomunannHast miuHa
Hapy>xHbrit nuametp Tpyo, MM OTKIIOHCHHE, MM Bun
TpyO, M
6,0-22,0 25 umu 50 + 500 ByxTta
12,0 - 108 (267) 3-5 +50 OTtpe3ok

3.1.5. TpyObl B MATKOM COCTOSHMM CJEIYeT NPUMEHATh IJsl YCTPOWCTBA KOJUIEKTOPHBIX
CHCTEM BOJOCHAOXEHHS U CUCTEM OTOIUICHHUS C PaJUalIbHBIM PaCHpeeIeHHEM TeTNIOHOCUTEIS
K HarpeBareIbHbIM IpUOOpaM.

3.2. COPTAMEHT COEJJUHUTEJIbHBIX YACTEN

3.2.1. Jlna ycTpoiicTBa TMOBOPOTOB W OTBETBJICHHWW Ha TPyOONPOBOAAX W3 MEIHBIX TPYO
CJIelyeT HCIOJNb30BaTh COOTBETCTBYIOIINE MEIHBIE COCIWHHUTENbHBIE JETaTl OTEYECTBEHHOTO
WM 3apyOexHOTro Mpou3BOACTBA [3].
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[Ipu cooTBeTCTByIOIIIEM OOOCHOBAHUM JIOMYCKAETCS MPUMEHEHHE COCIMHUTEIBHBIX JeTaei
13 OpOH3BI, TATYHH, HEPKABEIOIIECH CTaTM U TEPMOCTONKHX TIJIacTMAacC.

Jlns mpHcoeTMHEHUs] MEIHBIX TPyO C HarpeBaTeNbHBIM NPHOOPOM M3 ATIOMHHHUS M €ro
CIIaBOB CJEAYeT NPUMEHATh PE3bOOBBIC NEPEXOAHBIC NETATH M3 HEP)KaBEIOIIEH CTaau WU
OpOH3BI.

3.3. TUIIBI COEJJUHEHUM

3.3.1. TpyOsr Mexnay coO0oif M C COCAVMHHUTETBHBIMH JCTANSMU JIOJDKHBI COCIUHSATHCS
NOCPEJICTBOM CBAapKM W KanmwuisipHoM maiiku. Ilpum crenuansHOM OOOCHOBAaHUM MOKHO
UCIIOJIb30BATh U JIPYTUE TUIIBI COEAUHEHUH.

3.4. TUIPABJIMYECKUMN PACUET

3.4.1. T'mapaBnmuueckuii pacdeT BHYTPEHHUX CHCTEM BOJOCHAOKECHHMSI W OTOIUICHUS U3
MEAHBIX TPYO ClIeIyeT BBINOJIHATH B COOTBETCTBHH € TpeOoBaHUSAMU HacTosiero CBojia mpaBuil,
CHwIM 2.04.01 1 CHu1M 41-01.

3.4.2. Tlotepu Hanopa H, M, Ha y4acTke BOJIOTIPOBOIHOM CETH OMPEAETSIOTCS 1o hopMmyie

Fl
H=-fF —_—
b 2b "

rae L - pacueTHas AJMHA yyacTKa TPyOOIpoBoJa, M;

l; - INOTCPU HAIOpA, BbI3BAHHBIC TUAPABIUYCCKHUM COIIPOTUBJIICHUCM CAWHUIDBI HJIINHBI
py0;

V' - cpemHsis MO CEYEHHUIO CKOPOCTh JBHXKCHHS BOJBI, M/C (m0 4 M/C - JuIs CUCTEM
XOJIOJTHOTO BOJOCHA0KEHHUSI, 10 3 M/C - TOPSIYEro U 0 2 M/C - OTOIIJICHHUS);

2
2 - YCKOpEeHHE CBOOOHOTO MaieHUs, M/C”
2 - cymMMa KO3()(UIMEHTOB TUAPABIMYECKOTO  COMPOTHBICHHS  CTBIKOBBIX
COCIVHECHUM, COCIUHUTENbHBIX YacTeH, apMaTypbl, NPUHUMAEMbIX II0 MAaCIOpPTy 3aBOAOB-

M3TOTOBHUTEICH JTHOO IO JaHHBIM, aHAJIOTHYHBIM IMPOCKTUPYCMBIM CHUCTCMAaM, HpI/I6J'II/I)KeHHI>IG
3HAa4YCHUA a MOKHO IPUHUMATD MO IIPUIIOKCHHUTO A.

3.4.3. llorepu Hamopa Ha €AWHWIYY [JIMHBI TPyOOINpPOBOJAA CIEAYET ONPEACIATh 10
dbopmynam:

JUISL CUCTEM XOJIOJTHOTO U IUPKYJISIITAOHHOTO TPYOOIPOBOIOB TOPSYETO BOAOCHAOKEHHUS

i=0,0161 V'3 V7 gt )

JUTSL IOJAIOIIUX TPYOOIPOBOIOB CUCTEM TOPSYETO BOAOCHAOKECHUS

632d vig™ 056lgd + 01k % | o
3 * —
115k °d [Ig%]hd d

iy = 0,051

€)
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re v - Kod(pQHUIMEHT KHHEMATHIECKOi BA3KOCTH BOJBI, M/C, 3aBHCHT OT TEMIICPATYpbI
(Tabnwuma 5);

d - pacueTHbIN AUaMeTp TpyO, M (IPUHUMAETCS PABHBIM BHYTPEHHEMY ).
3.4.4. [Tanenue nasnenus DP, [1a, B cucTeMe OTOIUIEHUS CIEelyeT ONpPEaensaTh o Gpopmyme
AP =RL + Z, 4)
rae R - yaenbHas JWHEWHAs moTeps AaBiieHus Ha 1 M amunsl, [1a/M;

Z - NOTEPA AaBJICHUA Ha MECTHBIX COIIPOTUBJICHUAX, I1a.

3.4.5. Tlorepu gaBneHus no nuuHe, [1a/M, MOKHO ompeeuTh 1o Gopmyie

2
R= i]o’
24 )
rae A - Ko3pGUIMEHT CONPOTUBIICHHS TIO JJTHHE.
3.4.6. KosdumpieHT conpoTUBICHHS O JUIMHE A CIIEIYET ONpPENeNATh Mo GpopmyIie
05 b 13122 -8)g 374 IK,
3 2 lgRey-1
37d
K, : (6)
rae b - 4ucno nogoous pexXMMOB TEUEHUSI BOJBL;
K, - ko3 PHUIHMEHT SKBUBAJICHTHOM IEPOXOBATOCTH, M;
Reg - uncno Peiinonbaca dakruueckoe.
dakruueckoe uucio PeitHonbaca Rey onpenensdercs no popmyiie
d¥
Ref -
v (7

Uucno  PeitHombnca  Reys, COOTBETCTBYIONIEE  HAdaldy — KBaJpaTHMYHOW — 0OJacTH
TUAPABIMYECKUX COMPOTUBICHUNA TPH TYypOYJIECHTHOM [BWKEHUM BOJBI, OMPEIEISETCS IO

dbopmyne

. (8)

Uwucno mogobust pexkMMOB T€UEHUS BOJIBI b ompenensiercs no ¢popmyrie

kg Be,

b=1+ 225

kRe, (9)

Koadumment sKkBUBaNIEHTHOH  (paBHOMEPHO-3epHUCTOI) mepoxoBaroctd K, M,
npuHEMaeTcs paBHbIM 1,0°107 M.
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3HaveHus Z cleayeT OnpeaessiTh o hopmye

Z=05pV 2§, (10)

rie P - IJIOTHOCTh TEMJIOHOCUTEIS, Kr/M (Tabmuna 5).

TabOnuuma 5

Benuuuna nokasarens npu temieparype, °C
TTokazarenn
5 10 20 50 60 70 80 90

v10°, M%/c 1,52 1,31 1,01 0,55 0,47 0,41 0,36 0,36
p 10°, kr/m® 1,00 1,00 1,00 0,99 0,98 0,98 0,97 0,97

3.4.7. Ilpu npoBeneHNH NPUOTMKEHHBIX T'MJIPABIUYECKUX PACUETOB CIEIYET MOJIb30BATHCS

TabinuamMu (MpuiIokKeHue b) 1 HoMorpaMMaMu (TPUIIOKEHHE B).

3.5. PACUET KPEILVIEHUI U KOMIIEHCATOPOB

3.5.1. BeiGop npulOIMKEeHHBIX 3HAUEHUH PACCTOSHUN MEXAy KpEeIUIEeHHSIMU TPyOOIpOBOJIOB

U3 TBEPABIX MEAHBIX TPYO cieayeT ocylecTBIATh Mo Tpaduky (pucyHok 1). PacctosiHue mMexay

KPETUICHUSIMUA TOPU30HTAIBHBIX TPYOOIPOBOIOB U3 MONYTBEPABIX U MATKHX TPYO HEOOXOIUMO

npuHuMaTe MeHblle Ha 10 m 20 % coorBeTcTBEHHO. bosee TO4HBIE 3HAYEHMs] PACCTOSHUUN

MEXIy KpeIUICHUSIMU Ha TOPU3OHTANBHBIX TPYOONpOBOJAX CIEAYyEeT OIpeAeNsTh pPacyeToM

(mpunoxenue ).

[
3
=
=
= 34
=
G
-
X 3
5 3
o
3]
= i,
5 2
=
P
=
2
]
i
0

20

HapyHeld anametp Tpyd, MM

100

120

Pucynox 1. - I'paduk 1 BEIOOpaA pacCTOSHUM MEXy KPEINICHUSIMA TOPU30HTAIBHBIX

TpyOOIPOBOJOB U3 TBEPBIX MEAHBIX TPYO

PaccTosiHus MeXAy KperieHUsIMA BEPTUKATIBHBIX TPYOOIIPOBOIOB MOTYT OBbITH OoJIbIle Ha 25

u 30 %. Ha crosike MOMKHO OBITH YCTAHOBJICHO XOTS OBl OJHO KpEIUIEHHE HE3aBUCHMO OT

BBICOTEHI 3TaxKa.
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3.5.2. B cucremax oTOTUICHHS JIsl KOMIICHCAITUHU MPOIOIBHBIX TEMIEPATYPHBIX aedopmarinii
(YIUIMHEHUN W YKOpPOYEHHI) MpSMBIX YYacTKOB TPyOONpPOBOJOB CIEIyeT NperycMaTpuBaTh
YCTaHOBKY CIELHAIbHBIX KOMIEHCATOpoB. [[si 3TOro Ha MpsAMBIX y4acTKax TpyOompoBoaa
Heo0xouMo TipenycMmaTpuBath [1-o0pasHbie, ['-00pa3Hbie, IETIEBbIE U IPYTHe KOMIIEHCATOPHI U
MMpaBUJIBHO PpacCCTaBJIATh HCMNOABWKHBIC W IIOJABUKHBIC KPCIUICHHA, PaCCTOAHUSA MCKIAY
KOTOPBIMU ONpPENENSIIOTCS pacueToM (mpuiiokeHue [). B xauecTBe HEMOJABUKHBIX OMOP MOTYT
OBITH MCTOJIB30BAHBI JAepKATENU s TPYO, 3aKpETJICHHbIC HA CTPOUTEIBHBIX KOHCTPYKITHSIX.

3.5.3. Mennpie TpyOBbl MPEANOYTUTETHLHO MPOKIAILIBAThL CKPHITO B 0OpO3/ax, KaHajgax U
H1axTax, Mpu 3TOM JOJDKEH OBITh OOECHedeH JIOCTYI K Pa3beMHBIM COCAMHEHUSM M apMaTrype
MyTeM YCTPOWCTBA IBEPOK M CHEMHBIX IIUTOB, Ha MOBEPXHOCTH KOTOPBIX HE JOKHO OBITH
OCTPBIX BBICTYIIOB.

ITpu ckpeITOil MpoKIaaKke TPyOONPOBOAOB B MECTaX PACIOIIOXKEHUS pa30OPHBIX COEANHEHHH
U apMaTypbl CleayeT IpelyCMaTpUBaTh JIIOKM MM ChEMHBIC IIUTHI, HE HUMEIOIIHE OCTPhIX
BBICTYIIOB.

Crosiku 1enecooOpa3HO pa3MeliaTh B KaHajaX, HHUIIAX, OOpo3fgax, 3a JeKOpPaTHBHBIMU
NaHEIsAMU WM, KaK UCKIIOYEHHE, 3aMOHOJIMYMBATL MX B CTEHAX M IEPEropojkax.
l'opusonTanpHble TPyOONPOBOABI M TOABOJKHA K OTONUTENBHBIM MpHOOpaM JIOIMYCKaeTCs
pa3sMeIars 1o NePEKPHITUAM U 3a IUIMHTY CAMHU.

OTKpBITaH MMpOoKJIIalka MCIHBIX Tp}I6 AOIIYCKACTCA B MCECTAX, HUCKIKHYAOIMINUX HUX
MCXAaHUYCCKOC TIIOBPCIKICHUC. OTKpBITI:IC Y4aCTKU MOXKHO 3aKpbIBATb ACKOPATHUBHBIMU
9JICMCHTaMU.

3.5.4. JlomyckaeTcss 3aMOHOJMYMBAHME MEIHBIX TPYOOMPOBOJOB TOJNBKO B KOXYXe
(HampuMep, B TOPUPOBAHHBIX MOJUATUICHOBBIX TpyOax). [IpuMeneHune rohpupoBaHHbIX TPYO
u3 [IBX He nomyckaercs. Jlo 3aMOHONMYMBAHMUSA TPYOOIPOBOIOB HEOOXOIWMO BBIIOJIHHUTH
UCTIOJTHUTENIFHYIO CXeMY MOHTa)Ka JAaHHOTO Y9acTKa M MPOBECTH TUIPABINIECCKHUE UCTIBITAHUSI.

3.5.5. bopo3apl miIM KaHaiubl CIELYET 3aKpbIBaTh I10CJIE IPOBEAEHUS TUAPABINYECKUX
UCTIBITAHUH TPyOOIIPOBOIOB.

3.5.6. /lna mpoxona uepe3 CTPOUTEIbHBIE KOHCTPYKIMM HEOO0XOIMMO MpeayCcMaTpUBaTh
GyTiasipel, HapUMep U3 MOJIMATHICHOBBIX TpyO. BHyTpeHHuit nuamerp ¢ytisipa A0JKeH OBbITh
Ha 5 - 10 MM GoJbllie HAPY>KHOTO AMAMETpa MPOKIAABIBAEMON TpyObl. 3a30p MexIy TpyOoil u
Gy TasipoM HEOOXOIUMO 3aJeNaTh MSTKHM BOJOHETIPOHUIIAEMBIM MaTE€PHAJIOM, JIOITYCKAIOIINM
nepeMerieHne TpyOs! B0 IPOAOJIEHOM OCH.

3.5.7. PaccTtosiHue B CBETY MEXAY CTPOUTEIBHONW KOHCTPYKIMEW U MEAHBIM TPYOOIPOBOJOM,
IPOXOJAIIMM BJIOJIb HEE, TOJIKHO OBbITh HE MeHee 20 MM.

3.5.8. Mennbie TpyOOMpPOBOMABI OTOIUICHHWSI M TOPSYETO0 BOAOCHAOXKEHHUS CIEIyeT
NpOKIAAbpIBaTh HE MeHee 4YeM Ha 50 MM Bblmie TPyOONPOBOJOB CHCTEM XOJIOAHOTO
BO/IOCHA0KEHUSI.

3.5.9. PacnpenenuTenbHblE KOJUIEKTOPBI U 3alOPHO-PETYIHPYIOIIYI0 apMaTypy ClELyeT
3aKPEIUIATh C IOMOLIBIO CAMOCTOSTENBHBIX HEMOJABUKHBIX KPEIUIICHUH.
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3.5.10. [lns KpersieHWs MEIHBIX TPyO PEKOMEHIYETCs TPHUMEHSTh W3JAEIUsS COTJIACHO
KarajoraM 3aBOJOB-U3TOTOBHUTENEH, NpPHU COOTBETCTBYIOIIEM OOOCHOBAaHUHU JIOMYCKAeTCs
MpPUMEHEHHE Kpereska, HalpuMep UCIIONIb3YEeMOT0 sl TOJTUMEPHBIX TPYyO.

3.5.11. MuHHMaIbHOE PACCTOSIHUE OT OCEW OTBOJOB U TPOMHUKOB JO KPEIJICHUM ClIeayeT
MPUHUMATH C YYETOM TEMIEPATyPHOTO U3MEHEHUS JITUHBI TPYOBI, KPETUICHHUS TIPH STOM JTOJIKHBI
pacrojaraTbCs Ha pacCTOSHUU He MeHee 50 MM OT COeTMHUTENbHBIX JeTaleH.

4. TPAHCIIOPTUPOBAHUE U XPAHEHHUE

4.1. TpyObl ¥ cOeIMHUTEIBHBIE YAcTU TEPEBO3ST B KPBITHIX TPAHCHOPTHBIX CPEACTBAX
TPAaHCIIOPTOM BCEX BHJIOB B COOTBETCTBMM C MPAaBWIAMM IIEPEBO30K, JCUCTBYIOUIUMHU HaA
TPAHCIIOPTE JAaHHOIO BUJA.

4.2. [Ipu TpaHCIOPTHPOBAHUU TPYOBI U COCIMHUTENILHBIC YACTHU JOJKHBI ObITh 3alUIIEHBI OT
MEXaHUYECKUX NOBPEKICHNMN, ITONIaJaHNs HAa HUX BJIard U aKTUBHBIX XUMHYECKUX BEIIECTB.

4.3. TlepeBo3ka MeTHBIX TPYO MOOJKHA OCYIIECTBISITHCS B TOPU3OHTAIBLHOM TOJIOKEHUU
HE3aBHCHUMO OT TOTO, B KAKOM BHUJIE OHU TIOCTABJISAIOTCS (B OTpE3Kax WU OyXTax).

4.4. Tlpu morpy304HO-pa3rpy30uHbIX paboTax, TPAHCHOPTHPOBAHWU M XPAHEHUU MEJHBIC
TpyObl HEoOXoIuMO obeperaTb OT MEXaHHMYECKUX IMOBPEXKACHUH. 3amperiaercss cOpachIBaTh
TPpyOBI C TPAHCIIOPTHBIX CPEACTB WM BOJOYMTH IO JIFOOOW MOBEpXHOCTU. Bo BpeMs morpysku
CJIEZlyeT MMPUMEHSTH CTPOITBI U3 MSTKOTO MaTepHara.

4.5. XpaHuTh MeIHBIC TPyOBl HEOOXOAMMO B IITa0eNsx BbICOTOW a0 3,0 M, eciu MHOE He
NPEIIICAHO IPOU3BOTUTEIIEM.

5. MOHTA’K TPYBOITIPOBO/10B

5.1. MoHTaxx TpyOONpPOBOIOB M3 MEIHBIX TPYO JOIKEH OCYIIECTBISATHCS 1O MOHTAKHOMY
NPOEKTY C y4eToM TpeboBaHUil CHuM 12-01.

5.2. PaboThl 1O MOHTaXy MJOJDKHBI BBINOJHATHCS TIEPCOHAJIOM, O3HAKOMJICHHBIM C
0coOeHHOCTAMH 00pabOTKH MEAHBIX TPYO.

5.3. Jlo npoBeieHUs] MOHTaXXHBIX pabOT MeIHbIE TPYObl, COEAMHUTENIbHBIE IETAlIN, apMaTypa
U CpeICTBA KpEIUICHHs JOJDKHBI OBITh IOABEPTHYTHl BXOJHOMY KOHTpoidto. TpyOsl,
COCJIMHUTEINIbHBIE AETald, a TAaKXKE CPEICTBAa KPEIUIEHUS JOJDKHBI MMETh CONPOBOAMTEIbHBIN
JOKYMEHT, TIOATBEP>KJAIOIINN MX COOTBETCTBHE HOPMATUBHBIM TPEOOBAHUSM.

5.4. TpyOb! 1OKHBI IMETh MAapKUPOBKY, YKa3bIBAIOLIYI0 AuameTp TpyOsl. Ha moBepxHocTn
TpyO HE MODKHO OBITh MEXaHMYECKUX MOBPEKIACHUN U HM3JIOMOB. TpyObl HE NOJDKHBI OBITH
CKPYYEHBI WIH CIUTIOLICHBI.

5.5. Ha mrynepax u HaKMOHBIX Tailkax COEAMHUTENBHBIX JeTaneld pe3nba HOoKHA OBITh
Hape3aHa B COOTBeTCTBHHM ¢ [OCT 6357. Compsiraemple JeTald HE JIOJDKHBI UMETh BBIOOWH,
3ayceHIeB, IapanuH. [lpoknanku (pe3WHOBBIC, MAPOHUTOBBIE M T.M.) JOJDKHBI HMETh
MPAaBUIBHYIO T€OMETPUUECKYIO POpMYy.
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5.6. CpencrtBa KpermjeHHs MEIHBIX TpyO IODKHBI MMETh MOBEPXHOCTh, HCKIIIOYAIOIIYIO
BO3MOXXHOCTh MEXaHHUYECKOro MoBpexjaeHus TpyO. KpemieHuss He MOIKHBI UMETh OCTPBIX
KPOMOK M 3ayceHIleB. PasmMepsl XoMyTOB, UKCATOPOB, CKOO JOIKHBI CTPOTO COOTBETCTBOBATH
muameTpaM TpyO. CranbHble KpEIUIeHHS TOJIKHBI UMETh aHTUKOPPO3UOHHBIE MOKPBITHS OO
KOHTaKTHPOBATh C MEJIbIO Uepe3 PE3UHY, HE COJIEPKAlIly O XJI0pP.

5.7. Jlo Hawyama MoOHTaxa TpPyOONPOBOJAOB HEOOXOJUMO BBINOIHUTH CIEAYIOLIUE
MOATOTOBUTENIbHBIEC ONIEPAIUU:

- OTO6paTI> pr6I>I 1 COCAMHUTCIIbHBIC ICTAJIN, ITPOMICAIINEC BXOJIHOM KOHTPOJIb,

- pa3MeTuTh TPyOy B COOTBETCTBHM C IMPOEKTOM HIIM IO MECTY C YYETOM IpPHUITyCKa Ha
MOCJICTYIONIYI0 00pabOTKy TMpPHU MaKCHMaJIbHOM HCIOJIb30BaHWM Marepuana TpyO. Pasmerka
Tpy0 MOXET OBITh OCYIISCTBICHA CTAaHJAPTHBIMH MEPHUTEIbHBIMH  HWHCTPYMEHTAMH:
U3MEPUTEIIbHOM JTMHEHKOM, CKIIaTHBIM METPOM, PYJIETKOM, a TAKXKE CICIIMATbHO H3TOTOBICHHBIM
1a0JIOHOM M Pa3METOYHBIM TpHUCTOcoOIeHneM. MeTKH sl MOCHeayonie pe3ku Ha TpyOax
HAHOCATCS KapaHAalloM WM MapkepoM. HemomycTuMo HaHeceHHe IapanyH WM HaJIpe30B Ha
MIOBEPXHOCTH TPYOBI BHE MECTa PE3KH.

5.8. TpyOsl nOKHBI OBITH POBHO 00Ope3aHbl. Pe3ky TpyO cieayer mpou3BOAMTH MENTKO3yO0oii
HOXXOBKOH TI0 METaJUTy COTJIaCHO pa3MeTke moja yrioM 90° k ocu TpyObl, HE IOIMyCKasi CMSTHUS
TpyObl u oOpa3oBaHHs 3ayceHneB. KocunHa pe3a [OMKHa COOTBETCTBOBATH 3HAYCHUSM,
yKa3aHHBIM B Ta0nuue 6. [ ycTpaHeHus 3ayCeHLIEB U OBaJIbHOCTH HEOOXOAMMO OCYIIECTBISATh
00paboTKy M KamTuOpPOBKY TOPIIOB M KOHIIOB TPYO C MOMOIIBIO CIEIUATBHBIX WHCTPYMEHTOB-

KaIuOpaTopoB.
TaOnuma 6 B munnumerpax
HapyxHslit nuameTp TpyOBI Kocuna pesa, He 6oiee
6-18 2
22-42 3
54,0 - 76,1 4
88,9 - 108,0 5

5.9. PazMotky OyXT HEOOXOAMMO OCYHIECTBISATH TaK, YTOOBI MapKHpOBKa Ha TpyOax
HaXOJIUJIaCh HA OJTHON 00pa3yIoIIel MOBEPXHOCTH TPYOHI.

5.10. Ilpoknmaaxky MemHbIX TpyO B TOMEIIEHUHU OCYIIECTBISIOT TIOCJIE€ OKOHYAHUS
CTPOUTENBHBIX PabOT M YCTAHOBKH SJEMEHTOB KPEIUICHHUS, a TPH OTKPHITOM MPOKIAJIKE -
OKOHYAHUS U OTAEJIOYHBIX PaloT.

5.11. [dnsa obecrieueHus COOCHOCTH CBOOOIHOTO KOHIIA TPYOBI C THE3ZOM (PUTHHTA MPH UX
COC/IMHEHNH TIOCPEACTBOM IMAMKH HEOOXOIMMO MOAOUpaTh TPYOBI M COEAWHHUTENBHBIC YACTH
yTEM BBIOOPOYHOTO KOHTPOJISI MX pa3MEpOB, YKa3aHHBIX B TaOIuIe 7.

TaOnuuma 7 B Mmunnmumerpax
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Homycku Ha JuameTpanbHbIil 330D
Hapy>xHbIil tnametp TpyOBI Hapy Kb P —
MaKCHUMYyM MHUHUMYM
JHaMETP JUaMeTp
Ot 6 10 18 + 0,045 + 0,155+ 0,065 0,20 0,02
22 u 28 + 0,055 + 0,185+ 0,075 0,24 0,02
Ot 35 no 54 +0,070 + 0,230 + 0,090 0,30 0,02
Ot 64,0 no 76,1 +0,070 + 0,330 + 0,100 0,40 0,03

5.12. BeIOOPOYHBIM KOHTPOJIEM MPOBEPSIOTCS JIMHBI YYaCTKOB IO/ AWKy U TOIyCKU HAa HUX
(Tabmuma 8).

Tabnuna 8 B mumnmerpax
Hapy>KHLIvI71 JuaMeTp Jimsia resza Ly, Jnuna oxBateiBaemoro | Homyck Ha qiuny Ly, u
MEITHOM TPyObI KoH1a L, L,
6,0 7 9 +1,2
8,0 8 10 +1,2
10,0 9 11 +1,2
12,0 10 12 +1,4
15,0 12 14 + 1,4
18,0 14 16 + 1,4
22,0 17 19 +1,6
28,0 20 22 +1,6
35,0 25 27 +2,0
42,0 29 31 +2,0
54,0 34 36 +2,0
64,0 35 37 +2,0
76,1 36 38 +25

5.13. Ilpoxmanky Tpy6 ciemnyet BecTu 0e3 Hatara. Bo n3dexanue momaganust Tps3u U Mycopa
B TpyOBl CBOOOJHBIE WX KOHIIBI HEOOXOAMMO 3aKphIBaTh 3ariylikamu. He momyckaroTcs
CIUTIONIMBAHUS U TEPEJIOMbI TPYyOONPOBOJIOB BO BpeMsi MOHTaxa. [Ipu cmstum TpyOy ciemyer
BBINPSMHUTD U MPHIATh € HWIMHIPUICCKYIO (OpPMY NEPEBSIHHBIM MM PE3UHOBBIM MOJOTKOM.
Taxyro orneparuio I0myCcKaeTcs OCYIIECTBIATh TOJBLKO OJIMH pa3 Ha KOHKPETHOM y4YacTKe.
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5.14. Mexnay MemHBIMU TpyOOTpPOBOJAAMHU TOPSYEH W XOJOIHON BOJBI PACCTOSIHUE B CBETY
JIOJDKHO ObITh He MeHee S50 MM (C y4eToM TOMIIMHBI w3oysiuu). [Ipm mepecedeHun
TpyOONPOBOJOB PACCTOSHUE MEXIYy HUMH JOHKHO ObITh He MeHee 30 mm. TpyOorpoBoibi
XOJIOHOM BOABI CIEAyeT MPOKJIaAbIBaTh HUXKE TPYyOOMPOBOMOB TOPSYEro BOJOCHAOKEHUS U
OTOIIJICHUA.

5.15. YcrpoicTBO TEMIOU30IIKMU Ha TpyOONpoBoiax BOJOCHAOXKEHNS U OTOIUICHHS ClIEAyeT
IIPOU3BOJUTH B IIOJITHOM COOTBETCTBHH C IIPOEKTOM.

5.16. IloBopoTsl TpyOONpPOBOAOB CIEAYET OCYILECTBIATH C HMPUMEHEHMEM CTaHAAPTHBIX
YTOJIBHUKOB U JIEMEHTOB THYThsI (PUCYHOK 2).

d - Hapy>XHBII TUamMeTp

X - KpaTHOCTh paguyca u3ruda

Pucynok 2.

CamocTosITeNbHBIM M3rU0 MATKUX TpyO HapyXKHOro JuaMeTpa A0 22 MM MOXKHO
OCYUIECTBJISATh BPYUHYIO C MUHUMAJIbHO JIOIYCTUMBIM paJlycoM H3ruda He MeHee 6-KpaTHOIo
3HAUEHUs HapyXHOro Juamerpa TpyObl. M3ruOanue npu mnomouu THUOOYHBIX NPYKHH,
TpyOOrHOOB TPOBOJAUTCS TPU COOIIOACHUM MHHUMAIIBHO IOMYCTUMBIX PaTUyCOB H3THOOB B
COOTBETCTBUU C TaOIULICH 9.

Tabnuuna 9 - MUHMMAJIBHO I0NYCTHMBbIE PAANYChl M3rH0a MeHbIX TPYO NPH MOMOIIH
HHCTPYMEHTOB 0e3 peIBAPUTEIbLHOr0 CMAMIa0Iero 0TAKUIra MecTa u3rnoa

B mmwmumerpax

Pagnyc
TpyOsl 3 Menu XKectkocts |/Inamerp Crioco6 rudku Ay
n3ruda
HewuzonupoBanusie Msirkue <22 XonoHas BPYYHYIO - HHCTPYMEHTOM  |Tmin = 6 - 8 d
Tmin = 3-6 d

[MomytBepapie| <15 | XosomgHas ¥ ¢ HATPEBOM - HHCTPYMEHTOM | Ty = 3,5 d

T'min = 4 d
TBepavie <18

[HomytBepapie| >22 | XonoaHas U ¢ HATPEBOM - HHCTPYMEHTOM |1 =4 -5 d
U TBEpIBIC

C HaneceHHoi B Msrkue <22 XonoaHasi BpyYHYIO - HHCTPYMEHTOM Ty, = 6 - 8 d
3aBOJICKUX YCIOBHSX Imin =35-5,5
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Pamuyc
TpyObI U3 Meu Kectkocts |[duamerp Crioco0 rubku Ay
n3ruda
N30JISINEN d
[MonmytBepapie| <18 XoJsiogHast - UHCTPYMEHTOM Tom =5-5,5
W TBEpJbIC d

He nomyckaercst 3aMaTHi, BOJH U CKJIaJ0K HAa BHYTPEHHEH MO OTHOILICHUIO K IEHTPY H3ruba
MIOBEPXHOCTH TPYO.

XomonHasi THOKa TOJNYTBEPABIX M TBEPABIX TPyO C pa3MepamMHu Hapy>KHOTO JuUamerpa
OONBIIMMM, 4Y€M YyKa3aHbl B TaOiuie 9, JOMYCKAeTCs TOJIBKO II0Cie MpPeBapUTENbHOIO
CMSTYAIoILero OT/KUIra MecTa u3ruda aleTuieHoBol ropenkoit npu ¢ = 650 °C ¢ cobmoeHreM
panuyca u3ruda He MeHee 4 BeIMYMH pa3Mepa HapyKHOTo JuameTpa TpyObl.

5.17. ns cOOpku MenHBIX TpyO Mexay coOOM M ¢ COeITMHHUTEIbHBIMHM YacTSIMM CIEIyeT
UCIIOJIb30BaTh COEIMHEHMSI COIIacHoO Tabmuue 10.

Tabnuna 10
PaGouee gasnenue, MIla, B
Temmeparypa TpyOOIIPOBOAE TUAMETPOM
Tun coequaeHus o1, °C
BOJIBI, 3
6-28 MM |35-54 mm 64 128
MM
Msirkas maiika uist TpyO nuameTpom He 6onee 108 Mm Ho 110 1,6 1,0 1,0
TBepaas maiika JUisl CHCTEM BOJOCHA0XKEHUS TOJBKO JUISI Ho 110 1,6 1,0 1,0
TpyO muamerpom ot 32 10 267 MM
3axxuMHOE (IJaHTOBOE) AN PEMOHTHBIX LEded M UL 30 1,2 1,2 0,8
cucreM HebOompmoro pasmepa. llpu wucmonb30BaHUU C
MONYyTBEPABIMH M TBEpABIMU  TpyOamm  TpedyeT 65 1,0 1,0 0,6
MEPUOANYECKON TPOBEPKHU 110 0.6 0.6 04
IIpeccoBoe mis Tpy6 muamerpom 10 108 mm 65 2,5 1,6 1,6
110 2,5 1,0 1,0
Caapka, cBapko-Taiika st Tpyo nuamerpom cB. 108 mm Ho 110 IIpeBrrmaer TpeboBaHUs
CHull
* Jlo 267 MM i1 TBEpAOH TaiKH.

5.18. KamwuisipHyro mailky ciaeayeT  BBIIOJHATH B TakOW  TEXHOJIOIMUYECKOMN
N0CJIEI0BATENBHOCTH:

- yaauTh 00pa30BaBIIMECs TPU pe3Ke TPyObl 3ayceHIIbI (TpaT);
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- MPOM3BECTH KAIMOPOBKY CHApPYX M TJIAJKOTO KOHIIA OJHOM TPYObl M M3HYTPH pacTpyOda
Ipyroil TpyObl (pacTpyOHas mienb - KamWUIIPHBIA 3a30p Y COOpaHHBIX TPYOHBIX JIEMEHTOB -
JoJKHa HaxoauThes B mpenenax 0,05 - 0,2 mm);

- OUUCTUTH [0 OJiecKa BHYTPEHHIOIO MOBEPXHOCTh pacTpyda M Hapy»KHYIO IUIaJKOTO KOHIIA
CHamBaeMBbIX TPyO MeNKOW HaXJayHOW MIKYPKOW HIIM MHBIM MpeIHA3HAYeHHBIM AJIS TOM IeNu
MaTepUaIoM;

- TIOKPBITH (PJIFOCOM HApYKHYIO MMOBEPXHOCTh KOHIIA TPYObl HAa Y4acTKe COMPSIKEHHUSI TOHKUM
cloeMm;

- COYJICHUTBH COCANHACMBIC 3JICMCHTBI BPYYHYIO, JOITYCKACTCS WX B3aUMHOC BPAIIICHUC,

- B3ATb IPUIOW B BUJE MPYTKa, HArpeTh COCIWHAEMBIC YAaCTH TUUIAMEHEM OT TOPEJIKH 10
pacIiiaBieHusl TPUMOS MPU KACAaHUU TPHUIOEM PacTpPyOHOM IETu COCIWHEHUS W 3arOIHUTh
MOJTy4YaeMbIM PacIllIaBOM PacTpyOHYIO LIEINb;

- OXJIAIUTh €CTECTBEHHBIM ITyTEM COCIMHEHUE IO TEMIIEpaTyphl OKPY’KaIOIIEro Bo3ayxa 0e3
MPUIIOKEHUSI MOHTAXXHBIX Harpy30K;

- YAQJIWUTh OCTAaTKU (1)J'IIOC3 C IIasgHOI0 COCAUHCHMA.

5.19. Ilpu npoBeneHUM MNasIbHBIX pabOT clenyeT HCHOJIb30BAaTh MPUIIOM U (IIOCH B
COOTBETCTBUU C PEKOMEHAALMAMU 3aBOIOB-U3TOTOBUTEIICH.

He nomyckaetcst mpuMeHEeHHE CBUHIIOBOCOAEPIKAIIMX MPHUIIOEB B CHCTEMAaxX BOJOCHA0KEHHUS.
IIpu coenuHeHMH TBEepAOW NANWKOW ABYX MEIHBIX DJIEMEHTOB - MEIU C MEIBIO C IOMOIIBIO
MIPUIIOEB, W3TOTOBIEHHBIX HA OCHOBEe Meau ¢ (ochopom mwmm meau ¢ hochopom u cepedpom,
¢uroc He pumensiercs. Ecin criauBaroTcst MeXIy cOOOM 3JI€MEHTHI U3 Pa3HBIX CIIAaBOB MENH -
MeAb ¢ OpoH30i1 WM Menb C JIaTyHbIO, BCErja HEOO0XOAMMO HcIoyib30BaTh Quitoc. Ilpu
WCIIOJIb30BAaHUU TIPUIIOEB C OOJBIIUM CoJepkKaHUEM cepedpa Takke HEOO0XOIWMO BCera
HCITOJIb30BaHUe (DITFOC-CPEICTB.

5.20. IlnaBrneHue TmPHUIION AOIMYCKACTCS MPOU3BOJIUTH Ta30BBIMH U DIIEKTPUUECKUMU
HarpeBaTeNbHBIMU  YCTPOICTBAMH TMpPH  YCIOBUM OOECIEYeHHs] TeMIEepaTypbl Harpesa,
COOTBETCTBYIOIIEH COCTaBy MHpUIos (TpuioxeHue E, Tabmuma E.1 - ais MATKOM maiiku u E.2 -
s TBepnoi maiiku). CoenuHeHHe Oojiee YeM JIBYX DJIEMEHTOB CJEAyeT MPOU3BOJUTH
OJIHOBPEMEHHO.

5.21. Coenunenne MemHbIX TpyO €O CTadbHBIMH TpyOaMu, 3alOpPHO-PETryNHpPYIOUICH H
BOZIOPa300pHOM apMaTypol BBINOJHSAETCS Ha pe3bOe ¢ MCIOJIb30BAaHUEM CHEIUATbHBIX
COEIMHUTENbHBIX YacTel. Hanecenue pe3pObl Ha Me/iHbIE TPYOBI HE AOITYCKAEeTCs.

5.22. Coopka TpyO0 C COCOUHHUTEIHHBIMH YaCTSIMHU, HWMCIONIMMH HAPYXKHYIO pPe3b0y,
OCYIIIECTBIISICTCS IO COIPATAeMbIM MOBEPXHOCTSIM JeTallel 03 yIUIOTHEHUS pe3bOOBOW TalKu.
Jns  mpucoenuHeHuss TPyO K dYacTsAIM, HMEIONIMM BHYTPEHHIOIO pe3b0y, HE0O0XOoauMOo
HCITOJIH30BaTh HUIIIIEIb C YIUIOTHEHHEM pe3b00BOi yacTtu JeHTor DYM.

5.23. ITaiika MeHBIX TPYO ¥ (PUTHHTOB BCTHIK HE JIOIYCKAETCS.
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5.24. HcnbpiTaHue cUCTEMBI MPOU3ZBOAUTCA Cpa3y IMOCIAE OKOHYAHUS MOHTaXa C LEJbIO
yAQJICHHUs] OCTaTKOB (DIIOCOB HAa BHYTPEHHEW ITOBEPXHOCTH COEIMHEHHMH. B ciydae ecnm
UCIBITAHUE OTJIOKEHO 10 BPEMEHH, Ccpa3y TMocie COOPKH CHCTEMBbl TMPOU3BOAUTCS
TEXHOJOTH4ecKasi MpoMbIBKa. [IpoTHBONOKa3aHuli K HCIOIH30BAaHUIO MPOMBIBOYHBIX PACTBOPOB
C coziep>kaHueM cBoOoaHOro xJyiopa 10 200 Mr/i He uMeeTcsl.

6. ICIIBITAHUE TPYBOIIPOBO/10OB

6.1. PexuMbl U [OCIENOBAaTENBHOCTh TIUAPOCTATUYECKUX  (THAPABIMYECKUX) WIIU
MaHOMETPUYECKHX  (MHEBMATHYECKHUX)  HCIBITAHUA  TPyOONpPOBOJOB  MPUBEIACHBI B
COOTBETCTBYIOIIMX HOPMATUBHBIX JTOKYMEHTaX.

6.2. Ilpu MOJOXKUTENBHON TeMIlepaType OKPY’KaIOLIEro BO3/1yXa BHYTPEHHUE CAaHUTapHO-
TEXHUYECKHE CHCTEMbl, CMOHTHPOBAaHHBIE C IPUMEHEHHEM MEAHBIX TpyO, JIOJKHBI
UCTIBITBIBATHCSI THIPABINYECKUM ITyTEM.

6.3. [Ipuemka BHYTPEHHUX CAaHUTAPHO-TEXHUYECKUX CHCTEM B IKCILTyaTaI[UIO TPOU3BOIAUTCS
B COOTBETCTBMM C [JEHCTBYIOIIMMHM npaBuiamMu. [Ipm 3TOM JOIDKEH OCYIIECTBISTHCS
IpeBapUTENbHBIM BU3YaJbHBIH KOHTPOJIb HA COOTBETCTBHE TPEOOBAHUSAM JaHHOTO JIOKYMEHTA,
MPOEKTa W JEUCTBYIOIIEH HOPMATHBHO-TEXHUYECKON JOKYMEHTAIlMM BCEX CMOHTHUPOBAHHBIX
TpyOOMPOBOOB U UX OTAEITHHBIX JJIEMEHTOB.

6.4. T'ugpaBiyuyeckoe UCHBITAHUE TPYOONPOBOJOB, 3aJENBIBAEMBIX B CTPOUTEIHHBIX
KOHCTPYKIHUSAX, HEOOXOIMMO MPOBOIUTH /10 3aMOHOIMYUBAHUS TPYO.

6.5. Cuctembl BOJIOCHAOKEHHS TT0 OKOHYAHHHM MX MOHTa)Ka JIOJDKHBI OBITH MPOMBITHI BOJIOM
JI0 BBIXOJla €€ 0e3 MEXaHMYECKHX B3BECEH B TEUCHHWE BPEMEHH, YKAa3aHHOTO B TEXHHYECKOM
nokyMmeHTanuu. [IpoMbiBKa cHcTeM XO3SHCTBEHHO-TUTHEBOTO BOJOCHAOKEHHUS CUYHTAETCS
3aKOHYEHHOM MOCIIe BBIX0/1a BOJIBI, YAOBIETBOPSAIONIEH TPeOOBAaHUSIM CAaHUTAPHBIX HOPM.

6.6. [locne BBITIOJTHEHUS] MOHTa)Xa CUCTEMbI OTOIUICHUS CIEAYET MPOBECTHU €€ BH3yaJbHbIN
OCMOTP U TIOCIEAYIOLIEE HCIBITAHWE Ha TE€PMETHUYHOCTh IPHU JABICHHUH, IPEBBIIIAIOIIEM
pabouee B 1,5 pasa, Ho He MeHee 0,6 MIla, mpu mocTosSHHOM TeMIepaType BOABI.

6.7. Ilpy MOATOTOBHUTENBHBIX paboTax TMepel] THUAPABINYCCKHM HCIBITAHHEM CHCTEMBI
HEO00XO0AUMO:

- OTKJIKOYUTL NPCAOXPAHHUTCIBHBLIC KIIAIlaHbl, PEryJIMPOBOYHBLIC KIIallaHbl, JAaTYUKW WU J1P.,
€CJIN OOITyCTUMOC JaBJICHUC y1(a3aHHOfI apMaTypbl MCHBIIC BEJIMYHUHBI HpO6HOFO JaBJICHUA,

- OTKJIIFOYCHHBIC DJICMCHTHI 3aMCHUTD 3ar1yllIKaMH HUJIK 3allOPHBIMHA KJIallaHaMH, JOITYy CTUMOC
JaBJICHUC IJII KOTOPBIX 0OJIbIIIE BETUYNHEI HpO6HOF0 JaBJICHUS,

- IOJIKJIFOYUTH K CUCTEME MAHOMETP ¢ TOUHOCThIO n3Mepenus 0,01 MIla.

6.8. Cucremy cremyer 3amofHUTh BOJOH MEIJICHHO TIPH OTKPBITHIX BO3yXOCITYyCKHBIX
YCTPOHCTBaxX BO M30ekaHUe 00pa30BaHUs BO3IYIIHBIX MPOOOK.

6.9. ['mapaBnruecKue UCIBITAaHUS HEOOXOJMMO MPOBOAMTH MPU MOCTOSHHOW TEMIIepaType B
J(Ba OTaIa:
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1-i1 aTan - B Teyenue 30 MUH ABAXIbl MOJHUMATh JABJICHHUE 10 PACUETHON BEIMYMHBI Yepe3
kaxable 10 MuH. B nocnenyromue 30 MUH nafieHre 1aBJICHUS B CUCTEME HE JOJKHO MPEBBINIATH
0,06 MIlIa;

2-i Tam - B TOCJENyIOImue 2 4 TajeHue JaBiieHus (OT JaBJCHUsS, JOCTUTHYTOTO Ha 1-m
JTare) He J0HKHO ObITh Ooubiire, yem Ha 0,02 MIla.

6.10. VcnpiTanHyio TpyOONpPOBOAHYIO CHCTEMY CIEIYEeT IepeaBaTh B JKCIUTyaTalWio B
cooTBeTCTBUH cO CHMI 3.01.04.

7. IKCINIYATAIIMA U PEMOHT

7.1. Cnecapu, MpOU3BOMSIINE 3KCIUTyaTallMI0 W PEMOHT, JOJDKHBI OBITh O3HAKOMIICHBI C
0COOEHHOCTSIMU 00pa0OTKH M TEXHOJOTHEH COOPKH MEIHBIX TPYO.

7.2. B cimydae TMOBpeXIEHHUS ydacTKa TPyOOnpoBoga HEOOXOIUMO BHIpE3aTh W 3aMEHUTh
NeeKTHBIN y4acTOK. 3aMeHa TPOU3BOJUTCS C MIOMOMIBIO OTPE3Ka MEIHOW TPYOBI HEOOXOAMMOA
JUIMHBI, COEIUHSAEMOro ¢ TpyOompoBoaoM ¢ momoulso naiku. [Ipu 3ameHe TpyO BO Bpems
PEMOHTa HE JOITyCKAaeTCsl yCTaHaBIMBAaTh TpyObl MeHblIero auamerpa. IIpu ucnosnb3oBaHUM
32)KUMHBIX (PUTUHIOB B OTCYTCTBHE CHEIMAIbHOIO 0OOCHOBaHMS IPU MEPBOM e BO3MOXKHOCTH
HE00XO0IMMO 3aMEHHUTh COEJUHEHUS HA IPEyCMOTPEHHBIE IPOEKTOM.

7.3. Teun B pa3beMHBIX COCIMHEHUAX YCTPAHSIOTCS MOJBEPTHIBAHUEM TaeK WM 3aMEHOU
YIUTOTHUTETIS.

7.4. He pomyckaeTcsi MEXaHMYECKOE IIOBpPEXACHHUE TpPyO TMpU TPOBEACHUHM JPYTHUX
PEMOHTHBIX paboT. B MecTax BO3MOXHOTO TOBPEXKIACHHUS TPyO HEOOXOAUMO CTaBUTh
OTpaKICHUSI.

7.5. Ins OYMCTKH HAPYKHOW MOBEPXHOCTU CIEIYyET MPUMEHATh MaTepHall, UCKIIOYAIONIUN
MEXaHUYECKHE TTOBPEXKACHUS CTEHOK TPYO.

7.6. IIpu 3amopakvBaHUH BOJBI B CUCTEMAaX BOJOCHAOXKEHHS U OTOIUICHUS U3 MEIHBIX TPYO
ClIelyeT UMEeTh B BUAY, UTO TpYObl U COEIMHEHUS BBIIEPKUBAIOT HE OoJee:

3-X LMKIIOB - 11t TPYO «M»;
2-X UKIIOB - 1Jis1 TpyO «I1T»;
1-ro mukna - aust Tpy6 «T».

He cinenyer momyckaTh 3aMOpa)kKMBaHMsS BHYTPEHHUX CAaHUTApPHO-TEXHUYECKHX CHCTEM. B
cilydae 3aMep3aHus Halu4yhe npoOoK B TpyOax MOXKHO paclo3HaTh [0 MECTHOMY PaCIIMPEHUIO
TpyObl. IIporpeBats TpyOy ciieyeT TEmbIM BO3AYyXOM WM ropsiueil Bonoi. Kareropuuecku
3aIpelaeTcs MCIOiIb30BaTh OTKPBITOE IUIaMsi U OOCTYKHUBATh TPYOy MOJOTKOM; JIOIYCKAaeTCs
WCIIOJIb30BAaHNE WMHAYKIMOHHBIX JJIEKTpoHarpesaTeneil. IIpu nmpumeHeHuu ra3oBoro Harpesa
HEJOMyCTUMO HEIMOCPEICTBEHHOE BO3JEHCTBUE OTKPBITOrO IUIaMeHM Ha TpyOsl. Ilpu mepoit
BO3MOXHOCTH CJI€IyeT 3aMEHUTh MIOBPEKACHHBINA y4acTOK TpyOOnpoBoaa.

7.7. llpu ocnaGiieHnH 3aJIeTIKU MEXIYy TPyOOU M THIIB30H, TPOXOISIIEH Yepe3 CTPOUTETbHBIE
KOHCTPYKIIUH, HEOOXOAMMO €€ YIUIOTHUTh TEPMETUKOM.
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7.8. B ciywyae mepepbiBa B OKCIUTyaTallMM CHCTEM BOJOIMPOBOAA CIIEIyeT u30eraTh
JUIUTEIBHOTO 3aCTOS BOJBI B MeAHBIX TpyOax. [lepen Bo30OHOBIEHHEM pabOTHI BOAOIIPOBOAA U3
MEAHBIX TpPyO ero ciexyer MNPOMBITh NUTHEBOW BOJOW 1O JOCTHIKEHHUS CBOMCTB BOJIBI,
perJaMeHTHPYEMbIX CAaHUTAPHBIMU HOPMaMH.

8 TPEBOBAHUS TEXHUKU BE3OITACHOCTH

8.1. ITpu npousBoacTBe pabOT O MOHTAXy BHYTPEHHUX CAHTEXHUYECKHX CHCTEM 3JaHUN U3
MEIHBIX TPYO HEOOXOAUMO cOOM0IaTh TPEOOBAHUS TEXHUKH O€30MacHOCTH COTNacHO CHwM 12-
04.

8.2. Mennbie TpyObl B IpOLIECCE AKCIUTyaTallMM U MOHTa)Ka HE BBIJCISIOT B OKPY’KAIOLIYIO
Cpeay TOKCHYHBIX BCIICCTB U HEC OKAa3bIBAIOT BPCIHOI'O BOBHGﬁCTBHH Ha OpraHu3M 4YCJIOBCKA IIpH
HEIOCPEICTBEHHOM KOHTaKTe. PaboTa ¢ HUMH He TpeOyeT 0COOBIX Mep MPEIOCTOPOKHOCTH.

8.3. MonTax Tpy0 10JIKEH NPOBOIUTHCS MOCIE OKOHYAHUS COOPKU METAINIOKOHCTPYKIIHH.

8.4. Ilpu BbIMOIHEHNU pabOT MO MOHTAXY U PEMOHTY CHCTEM BOJOCHA0XKEHUS U OTOILJICHHUS
paspemiaercsi MOJb30BAThCA TOJIBKO MCIPABHBIM HHCTPYMEHTOM M TPUCIIOCOOJICHUSIMH C
00s3aTeNbHBIM  COOJIIOJIEHUEM YCJIOBUM HX OKCIUTyaTalud. ['aeyHble KIIHOYM  JIOJIKHBI
COOTBETCTBOBaTh pazMepaM raek. ['yOku kirouel JOKHBI ObITh MapajieIbHbIMU U HE UMETh
TpeuyH 1 3a00uH. CienyeT Noab30BaAThCS INHAMOMETPUYECKUMU KITFOUaMH.

l'a3oBbie KIIOYM HE JODKHBI WMETh 3a3yOpuH M cOMTON Haceuku. HarpeBarenbHble
YCTPOMCTBA W MX AJIEMEHTHI JUIsl MPOU3BOJICTBA MasUIbHBIX PAa0OT JOJKHBI COOTBETCTBOBATH
TpeOOBaHUAM NPOU3BOACTBA MANKH.

8.5. PabGoyee MecTo AOKHO OBITH JOCTaTOYHO M PAaBHOMEPHO OCBEUICHO, 0€3 CIIEISIIETo
BO3/ICUCTBUS Ha paboTaromux ciecapeil. HampsikeHne nepeHOCHBIX CBETHIHBHUKOB HE JOJDKHO
npeBbiiath 42 B. PydHOl MepeHOCHOU CBETUJIBHHUK JOJDKEH UMETh METAJUNIMUYECKYIO CETKY IS
3aLUTHI JIAMITBI, YCTPONCTBO I €r0 MOJBECKH U IUIAHTOBBIN MPOBOJI C BUJIKOM.

8.6. 'mapaBnuyeckue UCIBITAHUS BHYTPEHHUX TPYOOIPOBOIHBIX CUCTEM CIIEyeT MPOBOIUTH
B TNPUCYTCTBHUM MacTepa WIM mpousBoautens pador. Crecapu, NpPOBOIAILINE HCIBITaHUSA,
JOJIKHBI HAXOAUTHCSA B 0€30MaCHBIX MECTaX Ha CITy4ail BHIOMBaHUS 3aryIIeK U aBapHil.

9. 3AIIUTA OT KOPPO3UH

9.1. He pnomyckaercs mpoKIaAbIBaTh MEAHBIE TPyObl B IMOMELICHHUAX  3apsIKU
aKKyMYJISITOPHBIX OaTapeil Wi MHBIX, TJie BO3MOXXHO HaBeJIeHHE TOKOB, a TAKXKe B TIOMEIICHUSIX
CO cpenamu, CoAep KalliMA aMMOHUHN, HUTPUTHI WIN CyTb(QUABI, HATPAMEDP )KUBOTHOBOIYECKHE
depmbl, OoiiHu. [Ipu CKpHITOM MOHTaXke MOJ IITYKaTYpKOH W3 M3BECTKOBOIO pacTBOpa WIIU
TUIICAa AHTUKOPPO3MOHHAs 3allluTa He TpeOyercs, KpoMe NPUMEHEHHs CMeceH, ColeprKallux
100aBKA aMMOHMUS.

9.2. [Ipu sKkcrutyaTaiiud MEAHBIX TPYO B arpeCCUBHBIX CpellaX, B TOM YHUCIE MPOJOKEHHBIX
10J1 3€MJIEH, CIIEyeT JOMOJHUTEIBHO PUMEHSTh:

- AHTUKOPPO3MOHHYIO 3alllUTy, BBIIOJHEHHYIO B 3aBOJCKHMX YCIOBMSX, - IOJMMEPHOE
IIOKPBITHE;
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- @HTUKOPPO3UOHHYIO 3aIIUTY CTHIKOB, BHIMOJIHEHHYIO HA MECTE IMOCPEICTBOM KIIEEBOTO WUIIU
TEPMOYCaI0YHOT0 TTOJTUMEPHOTO OKPBITHS.

9.3. Pexomenmyercs u30eratb MOCTOSTHHOTO BO3JICHCTBHS BJard Ha BHEIIHIOI MOBEPXHOCTh
TpyOompoBosia. B moMenieHnsx MOBBIMICHHON BIaXXHOCTH (OacceiiH, cayHa, 0aHs) HEOOXOAMMO
OPUHUMATh MeEpbl MO U30JAIMU TakuxX Tpyd. B mIOOBIX MOMEIICHUAX HEeXeNaTeabHO
o0Opa3oBaHHe KOHJIEHCaTa Ha TOBEPXHOCTH TPyOOIIPOBOIa.

Taomnuma 11

TMokasaTeis En. MunuMaIbHO MaxkcumaibHO
M3MEpEeHHS JIOTTYCTAMO JOITyCTHMO

Bonopoanslii mokaszarens pH 6,0 (pexomenn. 7,5) | 9,0 (pexomenn. 8,5)
Xmopuasl MI/II - 350
OO1as )KeCTKOCTh MT - DKB/JI 1,42 3,1
Cootromenne HCO; / SO4 MrI/I1 1,0 -
Cynbdatsr MT/IT - 300
HuTtpats M/ - 45
CBOOOIHBIN YTIIEKHUCIBIN Ta3 MI/II - 35
Kucnopon MI/1 - He xonTpoaupyercs
Hamateipu MT/IT - 2
Kenezo (B pacTBOpe) Mr/IT - 0,3
Mapraser (B pacTBope) MT/IT - 0,1
Cynbdust - - HexenarensHo
X70p cBOOOAHBII M/ - Hert orpanmnuenus

9.4. TlutbeBas BOJa [OJKHA COOTBETCTBOBAaTh TpeOoBaHMsIM CaHMwH 2.1.4.1074 1pu

BemmunHax pH ot 6,0 no 9,5. Kpome storo, B Boje HE JOKHO OBITH M3JIMIIKA CBOOOIHON
YTJIEKUCIIOTHI.

9.5. IIpu BOOTIOATOTOBKE ISl CHCTEM MUTHEBOTO BOJAOCHAOKEHHUS U3 MEIHBIX TPYO ClieayeT
KOHTPOJIHMPOBATH U 00€CIeUnBaTh CIeyIOIINEe 3HAaU€HHs TapaMeTpoB BobI (Tabnuma 11).

9.6. B cuctemax BojoCHa0XKeHUS CIEAYeT H30ETraTh PacloIoKEeHUs TPyOOIPOBOIOB M3 CTATH
(32 UCKJIIOUEHHEM HEp)KaBECIONICH), ATIOMHHUS, IUHKA IOCIE MEIHBIX (M0 HAalpaBJICHUIO
JIBDKEHUS TIOTOKA BOJIbI) BO M30€KaHUE MPEKICBPEMEHHON KOPPO3UH MEPBBIX. B cityuae eciu
YCTaHOBKa I/ISI[GHI/Iﬁ N3 TaKUX METaJlJIOB HeO6XO[[I/IMa MocCJIC y4yaCTKa ¢ MCIHBIMU TPYGaMI/I, TO
HeO6XO,Z[I/IMO npeaAyCMOTPCTb HAJIMUUC B TAKUX HU3ACIUAX IMACCUBHBIX AHOJ0B, HAIIPUMCP M3
MarHus.
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9.7. B cuctemax OTOIIEHUS CIAEAYET COOI0NATh CIEAYIOIINE MPaBHIa:

- m3beratp M3NMUIIHETO (HEOOOCHOBAHHOTO) IOTOJIHEHHUSI  3aMKHYTBIX  KOHTYPOB
TEIUIOHOCUTEJIEM, COAEPKALIUM KHCIOPOZ;

- HE00X0IMMO O0ECTIeYHTh COAEp)KaHUEe KHUCIOPOAa B TEIUIOHOCHTENe Hibke BenuuuHBI 0,1
mr/i.  Ilpu cHCTEeMaTHYeCKOW TIOANMUTKE TEIUIOHOCHTENS KHUCIOPOAOM PEKOMEHIYeTCs
MPUMEHATH THIPA3UH WIN CYJIb(OUT HATPUS;

- Tapbl MeIb-CTallb, MEIb-)KEJI€30, MEJb-IIMHK B CHUCTEMax OTOIUIEHUS MOTYT BBI3BaTh
npo0JieMbl TOJIBKO NPU TMOANMUTKE TEIUIOHOCUTENS KuciopoioM. Creayer mpenycMaTpuBaTh
Mepbl MO Pa3beIUHEHUIO TaKWX Map IyTeM NPUMEHEHHUS IEPEeXOJAHUKOB M3 OpOH3bl MU
HeprkaBerolel cranu. B cucremax OTOIJIEHHS] U3 MEOHBIX TpyO IesnecooOpa3HO MPUMEHEHHE
OTOMUTENbHBIX TPUOOPOB U3 MEAH, B TOM YHCIIe OMMETAUIMYECKUX aTIOMUHUEBO-METHBIX.

9.8. He nomyckaeTcsi HWCIOJIb30BaHWE TPYOONMPOBOIHBIX CHCTEM W3 MEIW B KadyeCTBE
OCHOBHOTO 3a3€MJISIIOLIETO 3JIEKTPO/Ia.

9.9. TexHonOoTrHYECKasi MPOMBIBKA CHCTEMBI C LIETBI0 YIAJICHHUS OCTaTKOB (hJIr0ca, BO3MOXKHO
MOTABILIETO B CUCTEMY, SIBJIsieTCsl 00s3aTenbHOM onepanueil. [Ipun ucnoab30BaHUU COBPEMEHHBIX
BOJIOPACTBOPUMBIX (PJIFOCOB TaKylO MPOMBIBKY CIIEAyeT IPOBECTH HE Mo3aHee 2 - 3 Mec. mocie
OKOHUYAHUSI MOHTa)ka. Y ajJieHHe 3ayceHla (rpata), oOpa3yromierocs npu peske Tpyo, sBiseTcs
00s13aTenbHBIM TpeOOBaHUEM /JIsi 00ECIICUEHHUS CPOKA CITYKOBI METHBIX CUCTEM.

9.10. OnTuManpHBIMH [AJS LENeH UIUTENBHOTO CpPOKa CIY>KOBI SIBISIFOTCS BEITUYHHBI
ckopocTH notoka ot 0,25 mo 0,5 M/c ans cucTeM OTOIUICHHUS U OKOJIO - B mpenenax 1,5 - 2 m/c
JUISL CUCTEM BOJOCHAOKEHUS.

[MPUJIOXEHUE A
(cnpasounoe)

KO93®OPUIHUEHTBI MECTHOI'O 'HAPABJIMYECKOI'O COTPOTHUBJIEHUS
I'HYTBIX MEJHBIX TPYb U COEAUHUTEJIBHBIX YACTEHU

N 3HaueHue
No . m. Jeramu CxeMarndeckoe u300pakeHune neraieii
ko3 dummeHTa
1 OTBOZ ¢ paAnyCcOM 3aKpyTJICHHUS > 0,5
5d: 90°
45°
2 TpolHUKH: HA TPOXOL 0,5
3 |ua orBerBienue 90° R PR IR 1,5
|
1
4 Ha ciusgaue 90° r = 1,5
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. 3HaueHue
Ne . m. Jeranu CxemaTtnyeckoe n300pakeHue eraiei
koddurmenrta
5 Ha pa3feliecHue NOTOKa 3,0
—
6  |KpecroBuHa: Ha TIPOXOJ | i 2,0
7 Ha OTBETBIICHHE l 3,0
_——
8 OrcTyn _/— 0.5
9 Ckoba ;‘O\ 1,0
10 (BHe3amHoe pacuimpeHue E] [E 1,0
0,5
11 Kanau 0,7
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[MPUJIOXEHME b

TABJULBI AJA IPUBJIN/KEHHOTI'O T'NIPABJIMYECKOI'O PACYETA MEJITHBIX
TPYBOIIPOBOAOB

Ta6nuna b.1 - CucTeMa BHYTPEeHHEro ropsiuero Bog0CHA0KeHHU

23

HapyxHslit nuameTp Ha TOJILINHY CTEHKH TPYObl, MM

q, n/c

12x1

15x1

18x1

22x1

28x1

35x1,2

42x1,5

54x1,5

64x2

76x2,5

m/c

1000:

m/c

1000z

|4
M/c

1000z

v,
Mm/c

10007

v,

1000
m/c

vV,
M/c

1000z

vV,
M/c

1000:

vV,
m/c

1000:

1000
M/c

Mm/c

1000:

10 | 11

12

13

14

15

16

17

181 19

20

21

0,02

0,25

17,9

0,04

0,5

64,7

0,3

17,1

0,06

0,76

139

0,15

36,2

0,3

12,7

0,1

1,27

367

0,75

94,7

0,5

32,8

0,32

10,6

0,12

1,53

521

0,9

134

0,6

46,2

0,38

14,9

0,14

1,78

702

1,06

180

0,7

61,8

0,45

19,8

0,26 5,3

0,16

2,04

908

1,2

232

0,8

79,6

0,5

25,5

0,3 16,8

0,18

2,29

1141

1,36

291

0,9

99,5

0,57

31,8

0,31 84

0,26

2,7

0,2

2,55

1340

1,5

356

1,0

122

0,64

38,8

0,38110,2

0,24

3,3

0,22

2,8

1685

1,66

427

1,09

146

0,7

46,4

0,41112,2

0,26

3,9

0,24

3,06

1996

1,8

505

1,2

172

0,76

54,7

0,451 14,4

0,29

4,6

0,26

1,96

590

1,3

201

0,83

63,7

0,49 | 16,7

0,31

5,3

0,28

2,11

681

1,4

232

0,89

73,3

0,53119,2

0,34

6,1

0,3

2,26

778

1,5

264

1,0

83,6

0,57121,9

0,36

7,0

0,25

2,8

0,32

2,41

882

1,6

299

1,02

94,6

0,6 |24,7

0,38

7,9

0,27

3,2

0,34

2,56

992

1,7

336

1,08

106

0,64 127,7

0,4

8,8

0,28

3,6

0,36

2,71

1108

1,8

375

1,15

118

0,68 30,9

0,43

9,8

0,3

4,0

0,38

2,86

1231

1,9

417

1,21

b

131

0,72 34,2

0,46

10,9

0,32

4.4

0,4

3,02

1360

2,0

460

1,27

145

0,75 137,7

0,48

11,9

0,34

4,8

0,46

2,3

603

1,46

189

10,87( 49,2

0,55

15,5

0,39

6,3
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24

HapyxHbIii tuaMeTp Ha TOJNIINHY CTEHKH TPYObl, MM

g /e 12x1 15x1 18x1 22x1 28x1 35%x1,2 42x1,5 54%1,5 64x2 76x2,5

MI;’C 1000 Mlj’c 1000 MI?C 1000 MI;’C 1000: MI;’C 1000 MV/:c 1000i MI;’C 1000i Mlj’c 1000i MI;’C 1000i MI;’C 1000i
1 2 3 4 5 6 7 8 9 10 | 11 12 13 |14 15 16| 17 | 18] 19 |20 ] 21
0,52 2,59( 765 (1,66 240 (0,98 | 62,1 10,62] 19,6 |0,44| 7,9 (0,25 2,05
0,58 2,91 945 (1,85 296 [ 1,09]76,510,7|24,110,49] 9,7 10,28] 2,5
0,62 3,09(1076(1,97| 337 | 1,17 | 87,0 {0,74] 27,3 (0,52 11,0 { 0,3 | 2,8
0,7 2,23( 426 1,32] 110 0,84] 34,4 10,59] 13,8 10,34] 3,6 |0,25| 1,6
0,78 2,48( 525 1,47 | 135 ]0,93] 42,3 10,65 17,0 10,38] 4,4 10,28]| 1,9
0,86 2,74 635 (1,62 163 |1,03| 51,0 10,72 20,4 10,42] 5,2 10,3 | 2,3
0,94 2,99 754 [ 1,77 193 |1,18] 60,4 10,79] 24,2 10,46] 6,2 10,33| 2,7
0,96 3,06( 786 | 1,8 | 201 |1,15]62,9]0,8 | 252 {0,47] 6,45 (0,34| 2,8 (0,24] 1,2
1,08 2,04 12,53 11,29] 78,8 10,9 ]31,510,53] 8,1 10,38 3,6 10,27] 1,5
1,2 2,26 | 310 1,44/ 96,4 11,0 38,510,59| 9,8 10,42] 4,3 10,3 | 1,8
1,32 2,491 373 |1,58| 116 | 1,1 46,2 10,65| 11,8 10,47| 5,2 10,33]| 2,2
1,44 2,71 | 441 |1,73| 137 11,21 54,5]0,7113,9]10,5| 6,1 |0,36| 2,6
1,56 2,941 515 |1,87| 160 | 1,3 63,6 |0,76] 16,2 10,55| 7,1 10,36 3,0
1,6 3,02 | 541 |1,92] 168 |1,34] 66,7 10,78 17,0 10,57 7,4 [0,4]| 3,2
1,7 2,41202 {1,17] 80,1 {0,86] 20,1 {0,62| 8,9 [0,11] 3,8
2,08 2,49( 279 |1,74| 110 [1,02] 28,0 10,74 12,3 10,52| 5,2
2,24 2,68( 322 1,88 127 | 1,1]32,210,79] 14,1 |10,56| 6,0
2,4 2,88[ 368 [2,01| 146 1,18 36,8 |0,85| 16,1 0,6 6,8
2,56 3,07( 417 |2,14| 165 [1,25] 41,6 10,91| 18,2 10,65| 7,7
2,72 2,28( 185 [1,33| 46,7 [0,96] 20,4 10,69| 8,6
2,88 2,41] 207 (1,41] 52,2 (1,02] 22,7 {0,73] 9,6
3,04 2,55(230,1|1,49| 57,9 [1,08] 25,2 10,77| 10,6
3,2 2,68( 254 |1,57] 63,9 [1,13]27,8 0,8 11,7
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25

HapyxHbIii tuaMeTp Ha TOJNIINHY CTEHKH TPYObl, MM

g /e 12x1 15x1 18x1 22x1 28x1 35%1,2 42x1,5 54%1,5 64x2 76x2,5

MI;’C 1000i Mlj’c 1000i MI?C 1000 MI;’C 1000i MI;’C 1000 MI;’C 1000: MI;’C 1000{ Mlj’c 1000i MI;’C 1000 MI;’C 1000i

1 2 3 4 5 6 7 8 9 10 | 11 12 13 |14 15 |16 17 | 18] 19 |20 ] 21

3,36 2,811 279 (1,65 70,2 [1,19{ 30,5 (0,85[ 12,9
3,52 2,95( 306 [1,72| 76,7 [1,25] 33,4 10,89| 14,1
3,68 3,08 333 | 1,8(83,61,336,410,93]| 15,3
3,88 1,9 (92,6 1,37( 40,2 (0,98 16,9
4,08 1,99( 102 (144 (44,3 (1,03 18,6
4,28 2,11 112 [ 1,5]48,6 (1,08] 20,4
4,48 2,21 122 {1,59] 53,1 (1,13[ 22,3
4,68 2,31 133 |1,66] 57,7 |1,18] 24,2
4,88 2,41 144 [1,73] 62,5 (1,23] 26,3
5,08 2,51 156 |1,8]67,6(1,28] 28,4
5,28 2,61 168 [1,87] 72,8 {1,33] 30,5
5,48 2,71 180 [1,94] 78,1 (1,38] 32,8
5,68 2,81 193 |2,01] 83,8 [1,43] 35,1
5,88 2,91 207 |2,08] 89,6 {1,48] 37,6
6,08 3,0 221 (2,15] 95,6 (1,53( 40,0
6,32 2,24 103 [1,59(43,1
6,6 2,32 111 [1,65] 46,3
6,8 2,41 119 |1,71] 49,7
7,04 2,51 127 |1,77] 53,1
7,28 2,61 135 11,83] 56,6
7,52 2,71 144 (1,89 60,3
7,76 2,75 153 [1,96] 64,1
8,00 2,83( 163 (2,02 68,0
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HapyxHbIii tuaMeTp Ha TOJNIINHY CTEHKH TPYObl, MM

g /e 12x1 15x1 18x1 22x1 28x1 35%1,2 42x1,5 54%1,5 64x2 76x2,5
MI;’C 1000i Mlj’c 1000i MI?C 1000 MI;’C 1000i MI;’C 1000 MI;’C 1000: MI;’C 1000{ Mlj’c 1000i MI;’C 1000 MI;’C 1000i

1 2 3 4 5 6 7 8 9 10 | 11 12 13 |14 15 |16 17 | 18] 19 |20 ] 21
8,48 2,92| 172 (2,14] 76,0
8,70 3,08 192 [2,2 | 80,3
9,28 2,3190,5
9,56 2,4195.9
9,84 2,51 101
10,12 2,61 107
10,40 2,62 113
10,68 2,71 119
10,96 2,81 125
11,24 2,83 131
11,52 2,91 138
11,80 2,97] 144
12,08 3,04| 151

Taonunma b.2 - Cucrema oronjienus

HapyxHbIil tTnamMeTp Ha TOJIIMHY CTEHKU TPYObI, MM

q, n/c 12x1 15x1 18x1 22x1 28x1 | 35x1,2 | 42x1,5 | 54x1,5 | 64x2 | 76x2,5

V |DP| V |DP| V |DP| V |DP| V |DP| V |DP| V |DP| V |DP| V |DP| V |DP

1 121314156789 ]|10]11]12]13]14]15]16]17|18[19]20]21

72 10,25(172

144 10,5(626]0,3 (164

216 (0,26{135(0,45(350] 0,3 |122

288 11,02(281]0,6 | 61 10,4 [209]0,25{ 67

432 [1,53]512( 0,9 |121] 0,6 (448(0,38[144
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Hapyx#HbIil tTnameTp Ha TONIIMHY CTEHKU TPYObI, MM
q, n/c 12x1 15x1 18x1 22x1 28x1 | 35x1,2 | 42x1,5 | 54x1,5 | 64x2 | 76x2,5
V |\DP| V |DP| V |DP| V |DP| V |DP| V |DP| V |DP| V |DP| V |DP| V |DP
1 213141516 (718910111213 [1415(16]17(18]19]20 |21
504 |1,78]690]1,06[/176] 0,7 1601]0,45/192]0,26| 51
576 |2,64/894|1,2227]0,81775]0,51247]0,3 | 65
648 1,36/285] 0,9 197110,57|1309]0,34| 81
720 1,5(3491 1,0 [119(0,64(377(0,38[ 99
792 1,65[420]1,09|143] 0,7 |145210,41|118]0,26| 38
864 1,8 1497]1,19(169(0,76(533(0,45(139(0,29( 44
936 1,96/580]1,291197]0,831621]0,49]16210,31| 52
1008 2,11{670]1,39]22710,89(716(0,53(1870,34( 59
1080 1,49(259(0,96(817(0,57({213 (0,36 67 (0,25 27
1152 1,59(294(1,02(924( 0,6 |240(0,38| 76 {0,27] 31
1224 1,69(330(1,08{104(0,64({270( 0,4 | 85 [0,28| 34
1296 1,791369(1,15(116(0,68[301(0,43[ 95 [ 0,3 | 38
1368 1,89(410(1,21{129(0,72({333(0,46(105(0,32| 42
1440 1,991452(1,27(142(0,75(367(0,48[116(0,34| 47
1512 2,09]497(1,34|156]0,79]403] 0,5 |127{0,35] 51
1656 1,46/186(0,87(480(0,55(1510,39( 61
1800 1,59(218(0,94(563( 0,6 |177(0,42| 71
1944 1,72{253(1,02(653(0,65(205(0,45( 82 (0,26 21
1088 1,85(291(1,09(748( 0,7 {235{0,49| 94 (0,28 24
2232 1,97(331(1,17(8510,74{266(0,52(107( 0,3 | 27
2376 2,1137411,24195910,79]300]0,55|120(0,32| 31
2592 1,36(113(0,86(354] 0,6 [142]0,35] 36 [0,25] 16
3240 1,7 [175(1,08(543(0,75(217(0,44| 55 10,32] 24
3456 1,8 1198]1,15|615] 0,8 |245]0,47] 63 |0,34| 28
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Hapyx#HbIil tTnameTp Ha TONIIMHY CTEHKU TPYObI, MM

q, n/c 12x1 15x1 18x1 22x1 28x1 | 35x1,2 | 42x1,5 | 54x1,5 | 64x2 | 76x2,5
V |\DP| V |DP| V |DP| V |DP| V |DP| V |DP| V |DP| V |DP| V |DP| V |DP

1 213141516 (718910111213 [1415(16]17(18]19]20 |21
3600 1,92(222(1,22(691(0,85(276( 0,5 [ 70 0,36] 31 (0,26 13
3888 2,04(248(1,29(772( 0,9 {307(0,53( 78 10,38] 34 {0,27| 15
4176 1,39|885(0,97|135210,57| 90 (0,41{ 39 (0,29 17
4464 1,49(101(1,04{401( 0,6 {102]0,44] 45 [0,31| 19
4752 1,58|113] 1,1 |452]0,65[1150,48| 50 [0,33] 21
5616 1,87(157 1,3 {623(0,76{158]0,55] 69 {0,39( 29
5904 1,97|173|1,37|686] 0,8 [173{0,58| 76 |0,41] 32
6192 2,06(190(1,44(752(0,84(190] 0,6 | 83 [0,43| 35
6624 1,54(856( 0,9 [216]0,65] 94 (0,46{ 40
7056 1,64(967(0,96(24410,69]106( 0,5 | 45
7488 1,74(108(1,02(27310,74]119(0,53( 51
7920 1,84/121]1,08|304(0,78[133]0,56| 56
8352 1,94(134(1,14(337]0,82]147(0,59| 62
9072 2,04(148(1,24(395]0,89]172 (0,64 73
9792 1,33(458]0,96]199(0,69( 84
10512 1,43|525(1,03({22810,74| 97
11232 1,52(597] 1,1 |1259(0,79{110
11952 1,631673(1,17|29210,84| 124
12672 1,72(75311,25|327(0,89(138
13392 1,82(83811,32|364(0,94| 154
14112 1,921928(1,39]4020,99(170
14832 2,02(102]1,46]443 [1,04{187
15768 1,55[49211,08)201
16704 1,64(557|1,17|235
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Hapy>xHbIii TuaMeTp Ha TOJIIUHY CTEHKH TPyObl, MM
q, n/c 12x1 15x1 18x1 22x1 28x1 | 35x1,2 | 42x1,5 | 54x1,5 | 64x2 | 76x2,5
Vv \DP| V |DP| V |DP| V |DP| V |DP| V |DP| V |(DP| V |DP| V |DP| V |DP
1 20131456789 |10f11f12(13[14f15[16([17]18 192021
17640 1,73|1619(1,24]|261
18576 1,83|684| 1,3 1288
19512 1,92|75211,37|317
20448 2,01|824|1,44|347
22572 1,591426
23904 1,68|469
25056 1,76|514
26208 1,84|560
27360 1,92|609
28512 2,00/600
Ilpumeuanue - B tabmure - V' B M/c, AP B [1a/m.
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[MPUJIOXEHUME B
(cnpasounoe)

30

HOMOTI'PAMMBI V1A IPUBJIMKEHHOT'O I'NIPABJIMYECKOI'O PACYETA

ME/IHBIX TPYBOIIPOBOAOB

0.7 — d,
0,5 —
0,3 — i
4 — g 10 =
— ] i “E
— 4 —]
0.1 = 12— -
—] 1,5 — 3=
0,07—~ =
e ~. ]
0,05 5 T < I E
0.03— 0,75— T~ 06—
0.4 —
] 0,5— = L‘\'““x..
,2—
0,01 g
T = X 0,1 — ~
0,007 0,25 4 E
= 0.06—
0,005 —
= d, — HApPYKHBIN OHaMETD TpyD, MM,
0,003 — g — pacxod Bogel, n/c;
V' — cxopocTh, M/C;
—1{ — noTepu wanopa Ha Tpexue no anuuHe TpyGonpososa
0.001—- o
Pucynok B.1. - Cuctema X0JIOHOTO BOJIOCHA0KEHUS
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AP | =
0,7 —
Ll d, ~—176,1
0.3 —
— 64
G 10 ==
6 — — 54
Dil —_ 4 —
0.7 ) o — —
il i3y ¥ — 42
D1-5 i -‘""‘-.‘
) T | —
0.3 1.0 o = | 35
0,4 —
0.5 .- -1 — 28
0.01 — 0.2 — \,\
0,07 —
- 0,1 — T
0,05 — 0,25 L E = 22
= 0,06 —
0,03 — — 18
=15
0,01 —
-— 12
dy - HapyXHBIN THaMeTp TPyO, MM;
G - cexyHIHas Macca TeTUIOHOCHUTENS, KI/c;
V - ckopoctb, M/c; DP - notepu nasienus, kKlla/m
Pucynok B.2. - CucteMa OTOIUICHUS
I[MPUJIOXEHUE I
(cnpasoutoe)
METOJIMKA PACYETA PACCTOSIHUM MEXKY OITIOPAMM I'OPU30OHTAJIbHBIX
TPYBOITPOBO/10B

PaccTosiHme MeXay TOPH3OHTAIBHBIMH OIOPAMHU CJEIYeT ONpeAessaTh 1o (opMyiam,
YUUTBIBAIOLINM:

JOITYCTUMOE 3HAYCHHE MPOTruda Kak abCOFOTHON BEIMYUHBI f

L;> 0,472 (384 A E f)” D, (T.1)

rae £ - mogyns ynpyroctu menu, I1a;
D - HapyXHBII Tuamerp TpyOsl, M;

o =0,25;
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YaCTH HapYKHOTO TUaMETpa 1|

Lyp) > 0,472 (384 4 E m))” D’; (T'.2)
YacTu npoJjiera m;
Ly > 0,366(384 A4 E m»)" D”, (T'.3)
v=10,33;

JOTYCTUMOE HamNpsKEHUE B CTEHKE TPYObl JMOO MPOYHOCTh COEAMHEHHUS, HaXOMASIIErocs
MEX/1y OIOpaMu, Ha pacTsHDKEHUE G

a0
I, }u.314[1255[a—x3—‘a]]
L) (T 4)

rze P - BHyTpeHHee JaBlieHue B Tpyoonposoze, I1a;

S
Kfu*&ps (T.5)

. 3
r7i€ Ay U Ay - yIEIBHBINA BeC MeAH U BOABI, H/M”, COOTBETCTBEHHO;

A

K, K>, K3 - koo duuneHTs!, npuHuMaeMble 1o rpadukam (pUCyHOK [.1) B 3aBUCHMOCTH OT
BEJIMYMHEI 71, 00paTHOI SDR TpyOs! (OTHOIIEHNE HAPYKHOTO TUAMETPa K TOJIIWHE CTEHKH).

CrnenyeT mpuHUMATh B 3aBUCHMOCTH OT BHJa TPOKIAAKU TPyOONPOBOAOB (CKpHITas WU
OTKpbITasi) 3HaueHus f = 2,5 - 10 mm, m; = 0,02 - 0,1 u m, = 0,001 - 0,01, a - 20 - 30 %
MPOYHOCTH MEJIH, U3 KOTOPOU M3roTOBIIEHHI TPYObI, 1160 50 - 60 % nmpoyHOCTH Ha pacTsKEHUE
KOHKPETHOT'O BHJIa COeUHEHUs (TTassHOTO, KOMIIPECCHOHHOTO, PEe3600BOT0).
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100 K, 100 X, 100 K
5 -

6 30 30
? = =

s |- - 35
g- -

10 — 40
12

14+ ~ 45
I

15 K, < 50
inr "
= - 35

—— K
30 3 d 60
35
awp 8T
45 [ ? - 'ﬁ:'-
50 - -
60f 5F Bl
0= 4,51-
80L 4| -t 75
90 |- Mr '
100 2 . ! ] 1.t s ¢ | 3 333 3 430
i 2 3 4 5 6 b wi2 16 20
00 n

Pucynok I'.1. - I'paduku 1 onpeneneHus kodpduurueHToB K, K>, 1 K3 B 3aBUCUMOCTH OT 7
(OTHOIIEHUS TOJIIMHBI CTEHKU K HAPYKHOMY JTHAMETpPY TPYyObI)

[MPUJIOXEHUE [
(cnpasoutoe)

KOMITEHCAIIAA TEMIEPATYPHBIX JINHEWHBIX JE®OPMAIIUIA
TPYBOIIPOBO/J0OB

Komnencamust TemmeparypHbIX —JaedopMaldyd y4acTKOB TpPyOONpoBOZa MOXET ObITh
OCYIIIECTBIIEHA 3a CYET CAMOKOMIIEHCALIUH NIPH COOTBETCTBYIONICH PACCTAHOBKE HETIOABMKHBIX
Y CKOJIB3AIINX OTIOP.

Pacuer xommeHcupyromeii crmocooHoctn II-00pasHbix u  ['-00pa3HBIX  3JIEMEHTOB
TpyOOMPOBOIOB MPOU3BOAUTCS IO popmyrie (pUCYHOK [.1)

L =AJN (1.1)
rae Ly - BBUIET KOMIIEHCATOpa, M;

D/ - nunuelinas nedopmanus ydyacTka TpyOompoBoJa NpU HM3MEHEHHM TEMIEpaTypbl
BO3/1yXa P MOHTa)K€ U IKCIUTyaTalluu, M;
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A - ko durment ynpyroctu tpy0, A = 33.

Jns Tpy0 B MATKOM, IIOJYyTBEPAOM U TBEPJOM COCTOSHHSAX JIMHEHHas aedopmarus
omnpenensercs mo popmyse

Al=al At (1-2)

rae L - pmHa nedopMHpyeMoro ydacTka TpyOoIpoBo/ia pu TeMIepaType MOHTaxa, M;

Dt - mepernaj TemMriepatyp MeXy TEMIIEpaTypoi BO3ayxXa B MMOMEUICHUU MTPH MOHTAXE U
skcmuryatanuu, °C (K);

1) - K03QDHUIMEHT IMHEHHOro pacimpeHus Meau, pasubii 17-10°, 1/°C (1 /K).

? Al
* x
1
/
f
2 L He senee 16
x sy ol
/ v | AR
e A § ) { =
| [ o B I
L Vil

a - 0TBOJ000OPAa3HBIX; 6 - KPYTOBBIX; 6 - [1-00pa3HbIx

Pucynox /I.1. - PacueTHble cXeMbl THYThIX KOMIIEHCATOPOB

I[MPUJIOXKEHUE E
(cnpasoutroe)
TEMIIEPATYPBI HAUKH
Taonuuma E.1
Coctas npumnos Temmneparypa miaBneHus npumnos, °C

97 % Sn 200 - 240

3% Cu

95 % Sn 200 - 250

5% Ag
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Taonuma E.2

TemmepaTypa MIaBiIeHUS IPHUIIOS,

CocTas npumnos o

Temnepatypa naiiku, °C

45 % Ag 640 - 680 670
27 % Cu
3% Sn

25% Zn

44 % Ag 680 - 740 730
30 % Cu

26 % Zn

34 % Ag 630 - 730 710
36 % Cu
3% Sn

27 % Zn

2% Ag 650 - 810 710
6%P

92 % Cu

6%P 710 - 880 730

94 % Cu

[MTaiika menb-Menp BO3MOkHA Oe3 (mroca, a Juisi Mailku MeIb-JIATyHb WJIH MeIb-OpoH3a
HE00XO0IMMO MPUMEHSTH (ITFOC.

MMPUJIOXEHUE X
(cnpasounoe)

BUBJINOTI'PA®USA
[1] TY 48-0808-47-96 TpyObl MeIHBIC BOJOTIPOBOTHBIC

[2] TY 184450-106-043-98 TpyOsl MeaHbIE 7SI TPYOOIPOBOIOB

[3] TY 184450-106-044-98 ®dutuHrH (COCTMHHUTEIbHBIE YaCTH) W3 MEIU IS COCAMHCHUS
TPyOOIPOBOIOB METOZOM KaIMUIIPHON MalKu

KittoueBble ciioBa: MpoeKTHPOBaHUE, MOHTAX, CUCTEMbI BHYTPEHHUE, TPYObl MEHbBIE, TOpsiUEe U
XOJIOAHOE BOJOCHA0XEHHE, OTOIIEHUE, 3/1aHUE.
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