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CUCTEMA HOPMATHUBHBIX JOKYMEHTOB B CTPOUTEJIBCTBE
CBOJ TPABHUJI IO MPOEKTUPOBAHHUIO U CTPOUTEJIBCTBY
MNPOEKTUPOBAHUE U MOHTAX BHYTPEHHUX CUCTEM BOJOCHABXEHUS U OTOIIJIEHUSA
3JIAHAM W3 MEJHBIX TPYBE
Design and installation of pipelines for internal cold, hot water supply and heating systems made of copper pipes
CII 40-108-2004
NPEJUCJIOBHUE

1. Paszpabotan I'ocynapcTBEHHBIM YHUTapHBIM npennpustueM "HayuHo-ucciaenoBaTenbCKUi MHCTHUTYT MOCKOBCKOI'O CTPOHMTENIBCTBA'
T'YJI "HUHMoccrpoii"), denepalbHBIM TOCYAapCTBEHHBIM YHHUTApHBIM IPEANPUATHEM - L[eHTpOM METOHOIOTMH HOPMHpPOBAHHSA U
craggaprisanuu B crpoutenscrse (OI'YII IIHC) n Hexommepueckum maprHepcTBoM "Hanmonansssid LlenTp Meau" npu ydacTuu rpynmbs
CIICIMATIICTOB.

Buecen praBJICHI/IeM TEXHUYCECKOI'0 HOpPMUPOBAHUS, CTaHAAPTU3aAllUN U CCpTI/I(I)I/IKaLII/H/I B CTPOUTECJILCTBE U KKX Foccrpon Poccun.

2. OmobpeH M pEKOMEHIOBAH K MPUMEHECHHIO B KauyeCTBE HOPMATHBHOrO IOKyMeHTa CHCTEMbl HOPMATHBHBIX [JOKYMEHTOB B
ctpoutenbeTBe [Tncemom Nocerpost Poceuu ot 28.04.2004 N JIB-302/9.

3. Y1BepixzeH u BBegeH B aeictaue [Ipukazom I'VII "HUMMoccetpoit" N 21 ot 23 Hos6pst 2004 .

4. BBeneH BuepBhIe.

BBEJEHHUE

Hacrosmuit CBoj npaBuil COAEPHKUT MONOKEHUSI MO MPOEKTHPOBAHUIO U MOHTAXY BHYTPEHHHX CHCTEM BOAOCHAO0XEHHS U OTOIJIEHUs
30aHUH U3 MEIHBIX TPyO. BBINOIHEHHE 3THX IOJNOXKEHHH obecnednT coOmoneHue TpeOOBaHMH K BHYTPEHHUM CHCTEMaM BOJIOCHAOXKEHHS M
OTOIUICHUS, yCTAaHOBIEHHBIX aelicTByrommmu CHull 2.04.01-85* "BryTpeHHUd BomompoBox M KaHammsamus 3gaHui", CHull 41-01-2003
"Oronnenue, BeHTHIALUA U KoHauIMoHupoBanue', CHull 3.05.01-85 "BuyTpennue canutapHo-texHuueckue cuctemsl” u CHull 41-03-2003
"TerutoBast nzossiuus 000pyAOBaHUS U TPYOOIIPOBOAOB".

B CBoxe mpaBmiI yCTaHOBIECHBI TPEOOBAHHMSA K COPTaMEHTY MEIHBIX TPyO, COCAMHMTENBHBIM YacTsAM H CII0CO0aM HMX COCIUHEHUS,
HPHUBEACHBI TPAaBHIIA XPaHEHHUS U MOHTa)ka TPyO, METOIbI HCIBITAHN, TIPAaBIJIA SKCILUTyaTallid # PEMOHTa TPyOOIPOBOMHBIX CHCTEM, a TaKXKe
TEXHUKU 0€30IIaCHOCTH IIPHU X BHINOIHEHUH. [IpHBEICHBI METOIMKH THAPABINYECKOr0 pacueTa TpyOOIpoBOIOB BHYTPEHHETO BOLOCHA0KEHHUS
U OTOIUICHHS, a Takke BHIOOpa CIOCOOOB KOMIIGHCAIIMH TEMIICPATYpPHBIX AedopManuii TpyO M pacCTaHOBKM Ha HHUX KPCIUICHHH C yd4eToM
TpeOOBaHUI IPOUYHOCTH U JONTOBEYHOCTU BHYTPEHHHX CETEH.

B paspaborke CBoxa mpaBmil npuHUMaNy ydactue: kaHa. TexH. Hayk T.C. Bmacos, kaHn. TexH. HayK A.A. OTCTaBHOB, KaHJ. TEXH. HayK
A.B. Crmanxos (I'VII "HMUMocctpoii"), B.A. I'myxapes, B.Il. Bos6ens (I'occrpoit Poccun), B.C. lonos (HekoMmepueckoe mapTHEPCTBO
"Hauunonaneusiii Llentp Meau"), kana. texu. Hayk H.U. Jle6enes (IMI International), JI.C. Bacunsesa (®I'YIT LIHC).

1. OBJIACTb IPUMEHEHUA

Hacrosimuit CBon mpaBWil PacmpOCTPAHSAETCS HA MOPOCKTHPOBAHME M MOHTaX CHCTEM BHYTPEHHETO XOJOTHOTO H TOpSYEro
BOJIOCHA0XKEHUSI M OTOIUICHHS 3J]aHUN M3 MEIHBIX TPyO (Hmasiee - TpyObl), TPaHCIIOPTHPYIOLIMX BOJY, OTBEYAIONIMX TPEOOBAaHHUIM K Ka4eCTBY
BOJIbI LICHTPAJIM30BAHHBIX CUCTEM MUTHEBOTO BOAOCHA0KeHUs, yctaHoBineHHbIM CaunlluH 2.1.4.1074 ¢ conepxanuem:

kucnopoaa - menee 0,1 Mr/i (TOJIBKO AJISI CUCTEM OTOILICHHS);
xJopa - He 6onee 30 Mr/it;
pH - ot 6,0 10 9,0.

MCIIHLIC pr6bl, COCAUHUTEIIBHBIC ACTAJIM U IIPUIIOU AOJIKHBI UMETb CAaHUTAPHO-SMUACMHUOJIOTUYCCKOC 3aKJIIFOYCHHUC U CCpTI/Iq)I/IKaTLI
COOTBCTCTBHA.

2. HOPMATHUBHBIE CCBIJIKH
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B nacrosimem CBoje npaBuil NPUBEIECHBI CChUIKM Ha CIEAYIOLINEe HOPMATUBHbIE JIOKYMEHTBI:

CHulI 2.04.01-85* BHyTpeHHHUIT BOIOMIPOBO M KAHAIU3ALUS 30aHUI

CHul1 3.01.04-87 IIpuemka B 9KCIUTyaTAIMIO 3aKOHUYSHHBIX CTPOUTENBECTBOM 00beKTOB. OCHOBHBIE TTOJIOKEHHUS
CHulIl 3.05.01-85 BHyTpeHHHME CaHUTApPHO-TEXHUYECKHE CUCTEMBI

CHulI 12-04-2002 be3onacHocTb Tpyza B cTpoutenscTse. YacTs 2. CTpoUTenIbHOE IPOU3BOACTBO

CHull 41-01-2003 Oromnnenne, BEHTHISIHS U KOHIUIIMOHUPOBAHUE

CHull 41-03-2003 TerutoBast u3osius 000py/J0BaHUS U TPyOOIIPOBOIOB

CIT 41-103-2000 IIpoekTupoBaHue TEMIOBOW H30JISALUE 000PYIOBaHUS M TPYOOIIPOBOIOB

I'OCT 859-78 Menb. Mapku
T'OCT 6357-81 OcHOBHBIC HOPMBI B3aUMO3aMeHsIeMOCTH. Pe3p0a TpyOHas uunuHaprIecKas

CanlluH 2.1.4.1074-01 IlutbeBast Boma. I'mrueHmueckue TpeOOBaHMS K KadeCTBY BOABI LEHTPATM30BAaHHBIX CHUCTEM IHTHEBOTO
BoJocHaOkeHus. KoHTposs kadecTna.

3. MIPOEKTUPOBAHUME TPYBOIIPOBOJAHBIX CHCTEM

Ipu mpoexTupoBaHUM TPYOOIPOBOIHBIX CUCTEM U3 MEIHBIX TpyO ciemyeT pykoBoicTBoBarhcs TpeOoBanuamu CHull 2.04.01 u CHull
41-01.

Br16op nuaMerpa MeAHBIX TpYO JOIDKEH OCYIIECTBISATHECS HA OCHOBAHHHU THIpaBINYecKOro pacdera. ClieqyeT MPUHAMATh, KaK MPaBHIIO,
TpyOBl ¢ MHHHMAJBHOH TONIIUHOW CTEHKH. TeIUIOM30JIAIHSA TPYOOIPOBOJOB M3 MEIHBIX TPYO NOIDKHA OCYIIECTBIATHCA B COOTBETCTBUH C
tpedoBarusmMu CHull 41-03 u CIT 41-103.

3.1. TEXHUYECKHUE TPEBOBAHUA

3.1.1. Jna ycTpoiicTBa TpyOOIPOBOTOB MOKHBEI HCIOIB30BATHCSA TPYOBI, H3TOTOBISIEMBIC COINIACHO TEXHHYECKOMY JOKYMeHTY [1] u3
meau Mapok M1¢ no I'OCT 859 unu u3 menu mapku CuDHP ¢ xumuueckum coctaBoM: Menb U cepedpo - He Mernee 99,9%, docdop - (0,015 -
0,040) %, npuMecH - ocTajbHOE.

I[onycxaeTcx MPUMCHCHUEC MEIHBIX pr6 JApYTrux MapokK, OTBCHAIOIUX BbIINICYKa3aHHBIM TpeGOBaHI/IHM.

3.1.2. OcHOBHBIE (PM3HKO-MEXaHUYECKUE CBOMCTBA MEIHBIX TPYO, N3TOTOBIICHHBIX MO TEXHUYECKOMY IOKyMeHTY [2], nmpu Temneparype 20
°C IOJKHBI COOTBETCTBOBATh yKa3aHHBIM B Tabuune 1.

Tabmuna 1

T -

i HammenoBaHue mokaszarens | CocrosiHne |

! + T T +
! Msrkoe M |[Tonyteep- [TBepmoe T |
: I(R220) |moe TIT |(R290) |

| |<*>(R250) <F <> |

+ + + + +

BpemenHoe conporuBnenune, MIla 210 250 1280 |

+ + + + +

\OTHOCHUTENBHOE yuInHEeHHe, % 140 120 13 !
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+ + + + +

! 5 10,6-090,8-1,11,0-1,3 !

Monyins ynpyroctu, MIla-10 | i | |

+ + + + +
Koaddumuent nuneitnoro yanunenus, 17 17 17 |
i3 l l l l

110 l l l l

+ + + + +
\TemmonpoBoxHOCTH, BT/M-K | 365 |

+ + +

Y nenbHas TEMJIONPOBOIHOCTD, | 3,85 |

i 2 l i

ik x/kr-°C-10 | i

+ + +

I <*>R - 0003HaYCHHEC BPEMEHHOI'O COIPOTHUBIICHHUS COTJIACHO)
IMEXTyHapOIHOH Kiaccu(puKaIuu. |

L

3.1.3. Hapy>xHblii 1uaMeTp U TOJILIMHA CTEHKH MeJHbIX TpyO [1] npusenens! B tabnuuax 2 u 3.

Tabuuna 2
B Munnumerpax

T —

| HomuHanbHbIH HapyxHBIA nuamerp | [IpenenbHOe OTKIIOHEHUE |

i + T +

! TTo cpen- [T1o Hapy»KHOMY THAMETPY)|
i HeMy | <> i
i JIAMETDY | i

' + + T +

| BCE  |TBEpIOE TIOJYTBEPIOE,
| |COCTOSIHUSI|COCTOSHHE ,COCTOSIHHE |

+ + + + +

01 6,0 10 18,0 BKIIOY. 14/- 0,04 [+/- 0,04 [+/- 0,09 |

+ + + + +

ICB. 18,0 " 28,0 " +/-0,05 +/- 0,06 +/- 0,10 ! !

+ + + + +
1" 28,0"54,0 " 14/- 0,06 1+/- 0,07 [+/- 0,11 |
+ + + + +
1" 540" 76,1 " 14/- 0,07 +/- 0,10 [+/- 0,15 |
+ + + + +
" 76,1"88,9 " L4/- 0,07 +/- 0,15 [+/- 0,20 |
+ + + + +
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1" 88,9"108,0" 14/- 0,07 [+/- 0,20 1+/- 0,30 !

+ + + + +
1"108,0" 159,0 " 14/-0,2 4/-0,7 +/-04 |

+ + + + +
1"159,0 " 267,0 " H-0,6 H-151 -

+ + + + +

| <*> Bruroyasi OBIHOCTb (OTKJIOHEHHE OT KPYTJIOi (h)OPMEI). |

i Ilpumeuanus. 1. IlpenenbHble OTKIOHEHHS MO HAPYKHOMY AHAMETPY,
Juit TpyO B MSATKOM COCTOSIHHM IPHMEHHMBI TOJIBKO K CpEIHEMY,
|IHaMeTpy. !

2. TpyObl nmuamerpoMm cBbimie 108 MM COEAMHSIIOTCS CBApKOM WIIH|
'BBICOKOTEMIICPATypHOH IAfKOH, MO3TOMY TOYHOCTh HCIOJIHEHHS IO,

|Hapy)KHOMY THaMEeTPy HE HMECT 3HAUCHUSL. !

L

Tabuuna 3

B mumnmumerpax

T —
Homu- | [IpenenbHoe OTKIOHEHUE MO TOJIIMHE CTEHKH IPU HOMHUHAJIbHOM |
HaJlb- | TOJIIMHE CTEHKH <*> Ul peKOMEHIOBAaHHBIX THIIOPa3MEpPOB |
IHBIA | !
{HapyX-| |
IHBIA | i
Ha- | i
MeTp | i
e T------ T------ T----T----T----T----T----T-----T-----+
. 10,6 10,7 10,8 10,91,0,1,2/1,52,0 2,5 3,0 |
EEN— SR SRR SR O O SO SO S =
I T R
006 008 043 | | ||
TR REEEEE, REEEEEE Fomeem e R R R e +ee- +
R U I R A

P 10067 10081 10,130 1

10,0 [t b | Wt L L

i 10,06 10,07 10,08 1 10,137 1 0

12,0 (- 1 e el
0061 008 043 | 1
Fommmem o Fommmem Fommmem LI e R LR R e +
05,0 0 W fe el

b 1007008 0 0,130
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2200 1 1 eleWewel DL

oo 1 10,090,150,180,237

2801 | 1 R L

o 1 10,090,150,180,237

R A

oo 1 0,180,230

4200 L R

oo 0,180,230

R AL

oo 11 10,180,2310,300

B A A
CoL 023 038
S p— S T S ISR N N R
13300 10 e e

oo 0230 1 0,45

15900 11 L el e

oo 1 103001045

21900 11 L b e

o b1 1045
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<*> Brrtoyast OTKJIOHEHHE OT KOHIICHTPUYHOCTH. |
\ IIpumeuanne. KOHIIEHTpUYHOCTS (PaBHOMEPHOCTh TONIIMHBI CTCHKH),

:KOHTpOJ’[I/IpyeTCH peaCJIbHBIMU OTKIIOHEHUSAMU I10 TOJIIUHE CTECHKHU. }

L

3.1.4. B 3aBHCHMOCTH OT AMaMeTpa MOXKHO HCIOJIb30BaTh TPYObl B OTpe3Kax JINOO B OyxTax HapyKHbIM auameTpom Oyxt 500 - 1000 mm
(tabuina 4). TunoBsle pa3Mephl ¥ OTKIOHEHHS JIOIyCKAFOTCS 110 COTJIACOBAHHMIO.

Tabnuna 4

T T T -
. Hapyxusiit nuamerp | Hommuanenas OtkinoHenue, MM, Bupg |

| Tpy0, MM | JUIMHA TPYO, M | | i

+ + + + +
16,0 -22,0 25wmwm 50 | +/-500  Byxra |

+ + + + +
112,0-108 (267)  13-5 +50 iOTpe3ok |

L + + +

3.1.5. pr6H B MST'KOM COCTOSIHUM CICAYCT NPUMCHATDH IS yCTpOﬁCTBa KOJIJICKTOPHBIX CUCTEM BOL[OCHa6)KCHI/I$[ U CUCTEM OTOILIICHHUSA C
paarainbHBIM PAaCTIPEACIICHUEM TCIUIOHOCUTEIS K HArpEeBaTCIIbHBIM npn60paM,

3.2. COPTAMEHT COEJUHUTEJbHBIX YACTEN

3.2.1. Jlna ycTpolicTBa IOBOPOTOB M OTBETBICHHI Ha TPyOOIPOBOAAX M3 MEIHBIX TPYO cleAyeT HCIONIb30BAaTh COOTBETCTBYIOIIHE
MEJIHBIC COCIUHUTENbHbIE ETaIl OTEYECTBEHHOTO HIIH 3apy0eXXHOro Mpou3BoACTRa [3].

I[Ipu cooTBeTCTBYIOIEM 0OOCHOBAHUH JOITYCKACTCS MPHUMCHEHNE COCANHUTEINBHBIX IeTallell U3 OpOH3bI, JaTyHH, HEP)KaBCIOICH CTaIN U
TEPMOCTOMKHX ILIaCTMACC.

I[J'Iﬂ NPUCOCIUHCHHUA MEIHbIX pr6 C HarpesBaTcJIbHbBIM HpI/I60p0M M3 aJIlOMHHUA U €ro CIUIaBOB CJICAYCT NPUMCHATH pe356031,1e
TNIEPEXOAHBIC AE€TAIN U3 Hep){(aBe}omeﬁ CTaJiu UjiIn 6pOH3I>I.

3.3. TUIIbl COEJAUHEHUI

3.3.1. TpyOsl Mexay coOOM U C COSIUHUTEIbHBIMH JETASIMU JOJDKHBI COSJIMHATHCS IOCPEJICTBOM CBapKU M KanmMUIsipHOHM maiiku. Ilpu
crenuanbHOM 000CHOBAaHUHM MOKHO MCIOJIb30BaTh M JPYrHUe TUIIbI CO€ANHEHHUMH.

3.4. TUAPABJIAYECKHUI PACYET

3.4.1. T'uapaBiMyYecKuii pacyeT BHYTPEHHUX CHCTEM BOIOCHAOKCHHS U OTOIUICHHS U3 MEIHBIX TPYO CIEMyeT BBINOIHATH B COOTBETCTBHU
¢ TpeboBanusmMu Hactosero Cona npasui, CHull 2.04.01 u CHull 41-01.
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3.4.2. Ilotepu Hanopa H, M, Ha y4acTke BOJONPOBOAHON CETH ONPEACISAIOTCS 1O Gopmyie

V!

H=Li+—
+2§

rae L - pacueTHas aiMHa yyactka TpyOOHIpoOBOAa, M;

LE,

)

i
- IOTE€PH HAIlopa, BbI3BaAHHbBIC T'HJAPABINYCCKUM COIIPOTUBJIICHUEM €IUHULBI JUIMHBI pr6;

V - cpefHss IO CEUEHHIO CKOPOCTh JIBHXKEHUSI BOABI, M/C (110 4 M/C - JJIsl CHCTEM XOJIOJHOTO BOJOCHA0XKEHUS, 110 3 M/C - TOpsSYero u 1o 2

M/C - OTOIUICHUS);

g - yCKOpeHue CBOOOAHOr0 HajeHus, M/c2;

- CyMMa KOSq)CI)I/ILII/IeHTOB TUAPABIAYECKOTO CONPOTUBIICHUS CTBIKOBBIX COCI[HHCHI/Iﬁ, COCIMHUTCIIbHBIX ‘IaCTeﬁ, apMartyphl,

¢ MOYKHO NpuHuMaTh no Ilpunoxenuro A.

TMIPUHUMAEMBIX I10 NTacCooOpTy 3aBOJI0B-H3TOTOBHUTEIICH 160 1o JaHHBIM, aHAJIOTUYHBIM IIPOCKTUPYEMBIM CUCTEMAM, HpI/I6J'H/I)KeHHLIe 3HAYCHU

3.4.3. IloTepu Hamopa Ha €AUHUILY JUIHHBI TPYOOIIPOBOJA CIEAYET OIPEAEIATh 0 HOpMyIaM:

JUIsL CUCTEM XOJIOAHOTO U HUPKYJIIAIUOHHOTO pr60Hp0BOJI{OB ropsa4iero BOI[OCHa6)K€HI/I${

i=0,016" F T

IUTS TIOJAFOLIMX TPYOOIIPOBOIOB CHCTEM IOPSIYEro BOJOCHAOKCHUS

6521gd +1g?L 0.661gd+0,11g2 |
v 1o

(@)

!

i, =0,051

. 5
3 Vv

115124 [lg—']lgd d
v

2

3)

rzie v - KooGOUIUEHT KHHEMaTHYECKOW BSI3KOCTH BOJIbI, M2/C, 3aBUCHT OT TeMIleparypsl (Tabnuna 5);

d - pacueTHsIil fuaMeTp TpyO, M (IPUHUMAETCS PaBHBIM BHYTPEHHEMY).

ITokazarenr | Benuunna noxaszatens npu |
| Temnepatype, °C |
+-----T-----T----T----T----T----T----T---+

15110 120 150 160 70 180 190 !

Tabuuna 5

v-10, m2/c A
L3 11,00 11,00 '1,0010,99!0,98!0,98!0,97/0,97!
po-10 , kr/m3 S

He sBnsercs 0(bI/ILII/IaJ'[LHBIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. BecmnatHo NPpEeAOCTABIISCTCA KIIMEHTAM KOMIIaHUU
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3.4.4. Tlanenue nasnenns 2F , [1a, B cucTeMe OTOIJICHHUS CIIE/IyeT ONPEICIsTh BO GopMyJie
AP =RL+T 4)

rze R - ynenbHast nuHeliHas noteps napienus Ha 1 M jiuHbl, [Ta/M;
Z - moTepst TaBIICHUS Ha MECTHBIX COIIPOTHBICHUSX, [1a.

3.4.5. Ilotepu naBneHus o JuiMHe, [1a/M, MOKHO OnpeAenuTh o GopMyie

r=%",

2d )

rae A KO3 PHUILUEHT COTPOTHBIICHHS O JUTUHE.

3.4.6. KoadduiueHT cOnpoTHBICHHS 110 JIHHE A CIIETyeT OIPeNeITh o GopMyIre

b L3130E-8)1g3,7d/ K,
2 1gRe¢—1
3,7d !

(6)

0,5

J7-

rze b - ynceno nomo0ust pexKUMOB TEUECHHS BOJbI;
' - k03¢ (UIMEHT 3KBUBAJICHTHOMN HIEPOXOBATOCTH, M;
Re

" - yncno PeiiHonpaca dakTuyeckoe.

dakrryeckoe uncio PeiitHonpaca 1 onpenensiercs mo popmyie

Yucno Peitnonbaca , COOTBETCTBYIOLIEEC Hayaly KBaJIpaTHYHOW OOJACTH TMAPABIMYECKHX CONPOTHBICHHH HPH TypOyJICHTHOM

JIBIDKCHUH BOJIbI, ONIpeielisieTcsi mo hopmysie

@®)

Yo momobust pexkuMOB TEYEHHMS BOJBI b onpenensercs no gopmyite

: lzRe
1zRe

b=1

.(9)

o . 1,0-107
Koa¢dunuent 3xBuBaneHTHOIH (paBHOMEPHO-3EPHUCTON) IEPOXOBATOCTU

', M, IPUHUMACTCA PABHBIM

3HayeHHs1 Z cleyeT onpeielsTh o Gpopmyre
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Z=05aV"Z¢, (10)

rue & _ notHOCTH TeIuIoHOCcHuTeNst, Kr/M3 (Tabnuna 5).

3.47. Ilpu mnpoBeneHWH NPUONKCHHBIX THIPABIMYECKUX pacdeToB cieayeT monb3oBareca Tabmumamu (IIpunoxenue B) u
Homorpammami (IIpunoxenne B).

3.5. PACUET KPEILIEHU U KOMIIEHCATOPOB

3.5.1. BpiOop npuONMKEHHBIX 3HAYEHHH PAcCTOSHUH MEXHY KpEIUICHHSMH TPyOOIPOBOMOB M3 TBEPABIX MEOHBIX TpyO ciemyer
OCYyLIECTBIIATH 10 rpaduKy (pucyHok 1). PaccrosHue Mexy KperuieHHsSIMH TOPH30HTAIBHBIX TPYOOIIPOBOAOB M3 MOMYTBEPIbIX U MATKUX TPYO
HeoOxoxumo mnpuHuUMaTh MeHblie Ha 10 u 20% cooTBeTcTBeHHO. bojee TOYHbIE 3HAYEHUs PACCTOSIHUM MEXKIY KpEIUICHUSIMH Ha
TOPU30HTANIBHBIX TPYOOIpOBOIax cienyeT onpeneiirs pacderom (I[Ipuoxenue I).

4 —

PaccTosiHUe MeXIy OfnopaMu, M
w

0 20 100 120
HapyxXHsii auameTp TpyG, MM

Pucynok 1. I'paduk 175 BbI00pa paccTOAHUI MexK1y KpelJIeHUsIMU TOPH30HTAIBHBIX TPY0ONPOBO0B U3 TBEPAbIX MEIHbIX TPYD

PaccTosHMA MexIy KpeIUIeHUSIMH BEpTHKAIbHBIX TpPyOOIpOBOZOB MOTyT ObITh Oombuie Ha 25 u 30%. Ha cTosike momxHO OBITH
YCTAQHOBJICHO XOTsI OBl OJ{HO KpEIICHHE HE3aBHCHMO OT BBICOTBI ATaXa.

3.5.2. B cucremMax OTOIUICHHUS Ul KOMIIEHCAIIUHM INIPOJOJBHBIX TEMIEpaTypHBIX AedopMarmii (YUIMHCHHH U yKOPOUCHHUH) HPSIMBIX
Y4YacTKOB TpPyOOIIPOBOJOB CIEAyeT IpeIyCMaTpuUBaTh YCTAHOBKY CHEHHAIbHBIX KOMIIEHCATOpPOB. /[l 3TOro Ha MpPAMBIX YdYacTKax
TpybompoBojga HeoOxoauMmo mpemycMmaTpuBaTh [1-oOpasHble, I'-o0pa3Hble, IeTIEBbIC M APYTrHe KOMIIEHCATOPHI M IIPAaBHIBHO PacCTaBIIATh
HEMOABIDKHBIE M IIOJBIKHBIC KpEIUICHUS, PACCTOSHUS MEXHy KOTOpeIMH ompenenstorcs pacderoM (IIpunoxenue JI). B xauectse
HEMHO/BIDKHBIX OIIOP MOTYT OBbITh HCIIOJIb30BAaHBbI AepiKaTeIn A1 TPYO, 3aKpelyIeHHbIC Ha CTPOUTEIbHBIX KOHCTPYKIHUSX.

3.5.3. MCL[HI)IC prGI;I NIPEATIOYTUTCIIBHO MPOKJIAAbIBAThL CKPLITO B 60p03;[ax, KaHajlaX YU IIaxTax, I[pu 3TOM HOJIKCH OBITH ObecreueH

JOCTYII K Pa3b€MHBIM COCAUHECHUAM U apMaType IMyTEM yCTpOﬁCTBa ABEPOK U CHEMHBIX IIUTOB, HAa MMOBEPXHOCTHU KOTOPBIX HE NOJKHO OBITH
OCTPBIX BBICTYIIOB.

HpI/I CKpLITOﬁ IPOKJIaJIKe pr6OITp0BO}IOB B MECTax pacCloOJIOKCHUS pa360pHHX COB}IHHGHI/II’I U apMatypsbl CICAYET INpeayCMaTpUBaATh
JIFOKU HUJIU CBEMHBIC IIUTHI, HC UMCIOIINE OCTPLIX BBICTYIIOB.

Crosiku uenec006pa3ﬂo pasMmeliaTh B KaHaJlax, HUIIax, 60]3()3,[[3)&, 3a ICKOPATUBHBIMU IMAHCISIMU UJIW, KaK UCKJIIFOYCHUE, 3aMOHOJIMYUBATH

HUX B CTCHaxX M ICEperopoakax. FOpI/ISOHTaHBHBIe pr60HpOB0,Z[BI U NOABOJAKH K OTOIIUMTCIIBbHBIM an/I60paM JAO0IYyCKaeTCsd pasMelarb I10
TNICPEKPBITUAM U 3a IIJIMHTYCaMU.

OTKpbITas MPOKIAaJKa MEAHBIX TPYO JOIyCKAaeTCs B MECTaX, HCKIIOYAIOMINX UX MEXaHHYecKoe MoBpexaeHHe. OTKPBIThIC YIaCTKU MOXKHO
3aKpbIBATH JJEKOPATUBHBIMH 3JIEMEHTAMH.

3.5.4. JlomyckaeTcsi 3aMOHOJIMYMBAHUE MEIHBIX TPYOOIPOBOZOB TONBKO B KOXYyXe (HAIpuUMep, B FOGPHPOBAHHBIX IOIUATHICHOBBIX
TpyOax). Ilpumenenue rodpupoBanueix Tpyod u3 [IBX He nomyckaercs. JIo 3aMOHONMYMBAHUS TPYOOIPOBOAOB HEOOXOAMMO BBINOIHHUTH
HCHOJIHATENBHYI0 CXeMy MOHTa)Xa JIaHHOTO Y4acTKa M IPOBECTU I'MAPABINYCCKHE UCIIBITAHHUS.

3.5.5. bopo3 bl MM KaHANBI CIEAyeT 3aKpbIBaTh IOCIE IPOBEAECHHS THIPABIMYECKUX HCIBITAHUN TPYOOIIPOBO/IOB.

3.5.6. Jlnsa npoxona yepe3 CTpOUTENbHBIE KOHCTPYKLIMHM HEOOXOAUMO HpeycMaTpuBaTh (GyTisphbl, HAIPUMEP U3 MOJUITHICHOBBIX TPYO.
BuyTpennuii ntuamerp Qytisipa goynkeH ObITh Ha S5 - 10 MM OoJblile HApY)KHOTO JAMaMeTpa MPOKIaabBaeMol TpyObl. 3a30p MexIy TpyOou u
GyTIsIpoM HE0OXO0IMMO 3aJIeNaTh MATKUM BOJOHEIIPOHUIIACMBIM MaTEPHAIIOM, AOIYCKAIOIINM IIepPEeMEICHHE TPYOBI BIIOJIb TPOJOJIBHOM OCH.
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3.5.7. PaccTosiHue B CBETYy MEXIY CTPOMTENILHON KOHCTPYKIMEH U MEIHBIM TPyOONPOBOIOM, IIPOXOASIINM BIOJIb HEe, JOJKHO OBITh HE
MmeHee 20 MM.

3.5.8. Meansie TpyOOHpPOBOJBI OTOIUICHHS M TOPSYEro BOAOCHAOXKEHHS ClIefyeT IMPOKJIAAbIBaTh He MeHee deM Ha 50 MM Bbliie
TpyOOIPOBOZOB CUCTEM XOJIOJHOTO BOJXOCHAOKEHUS.

3.5.9. PacnpenenurenbHbIe KOJUIEKTOPH M 3allOPHO-PETYIUPYIONIYI0 apMaTypy CIEIyeT 3aKpeIULITh ¢ MOMOIIBI0 CaMOCTOSTENBHBIX
HETOBIKHBIX KPETUICHUI.

3.5.10. [na kpemneHus MEIHBIX TpPyO PEKOMEHAYeTCsl HPHMEHSATh H3JEIMs COINIACHO KaTrajoraM 3aBOJOB-H3TOTOBHTENEH, mpu
COOTBETCTBYIOIIEM 000CHOBAHUH JOIyCKaeTcs IPUMEHEHHE Kpelexka, HallpuMep UCIIONb3yeMOro IS MOIUMEPHBIX TPYO.

3.5.11. MuHHUManbHOE PACCTOSHHE OT OCEH OTBOAOB M TPOMHUKOB 10 KPEIUIEHUH ClleqyeT NPUHMMATh C Y4€TOM TEMIEpPAaTypHOTO
U3MEHEHHS JUIMHBI TPYOBI, KPEIUICHHS IIPU 3TOM JOJDKHBI PAcHoJIaraThCs Ha PACCTOSIHUU He MeHee 50 MM OT COeJMHHUTENbHbIX AeTaleH.

4. TPAHCIIOPTUPOBAHUE U XPAHEHHUE

4.1. TpyObl U COeAUHUTENBbHBIC YAaCTH NEPEBO3AT B KPBHITHIX TPAHCIOPTHBIX CPEICTBAaX TPAHCIOPTOM BCEX BUAOB B COOTBETCTBUH C
IpaBUJIAMU N1€PEBO30K, AHCTBYIOMMMH Ha TPAHCIIOPTE JAHHOTO BUA.

4.2, HpI/I TPaHCIIOPTUPOBAHUUN pr6LI 1 COCAUMHUTCIIBHBIC YaCTU JOJI>KHBI OBITH 3alIUIICHBI OT MCXaHUYCCKHX HOBpe)KI[CHPIﬁ, nomnagaHus
Ha HUX BJIal'd 1 aKTUBHBIX XUMHUYCCKUX BCIICCTB.

4.3. TlepeBo3ka MeIHBIX TPYO OOJDKHA OCYIUECTBIATHCS B TFOPU30HTAIBHOM IIOJIOKCHUM HE3aBHCUMO OT TOTO, B KaKOM BHJC OHH
MIOCTABIISIIOTCS (B OTpe3Kax WK OyXTax).

4.4. Tlpu mnorpy304HO-pasrpy304yHbIx paboTax, TPAaHCIOPTUPOBAHMHM M XPAHEHWH MeIHble TpyObl HeoOxomumo obeperatb OT
MEeXaHHYEeCKUX MOBPEX/EHUH. 3ampemaercst cOpachBaTh TPYObl C TPAHCIOPTHBIX CPEJCTB MIIM BOJIOYHUTH 110 JTI000i1 moBepxHOCTH. Bo Bpems
HOrPY3KH CIIeAyeT NPUMEHSTh CTPOIBI U3 MATKOrO MaTepuana.

4.5. XpaHuTb MeAHbIe TpyObl HEOOXOAUMO B IITabeNaX BEICOTOH 10 3,0 M, ecu HHOE He IPEAIHCAHO IIPOU3BOUTEIEM.

5. MOHTAX TPYBOIIPOBO/IOB

5.1. MoHTax TpyOOIpOBOIOB U3 MEIHBIX TPYO TOIKEH OCYIIECTBIATHCS II0 MOHTAKHOMY IIPOEKTY ¢ yueToM TpeboBanuit CHull 12-01.
5.2. PaboTBI 10 MOHTAXKY OJDKHBI BBIOJIHATHCS IEPCOHAIOM, 03HAKOMJICHHBIM C 0COOCHHOCTSMH 00pa0OTKH MEIHBIX TPYO.

5.3. lo npoBeieHHsI MOHTaXHBIX padOT MeAHbIE TPYObl, COCIMHUTENbHBIC NETalld, apMarypa M CPeACTBa KpEIUICHHs MOJDKHBI ObITh
MOABEPrHYTHl BXOJHOMY KOHTpousto. TpyObl, cOeMHUTENbHBIE J€Talu, a TaKkKe CPeICTBA KPEIUICHUS JOJKHBI MMETh CONPOBOIMTENIBHBIH
JIOKYMEHT, NMOJTBEPKIAIOLIUI HX COOTBETCTBHE HOPMATHBHBIM TPEOOBAHUSM.

5.4. TpyObl NOMXKHBI UMETh MapKHPOBKY, yKa3blBalOIIyI0 JuaMeTp TpyOsl. Ha moBepxHOcTH Tpy® HE HOMKHO OBITh MEXaHHYECKHX
HOBPEXICHUN U U31I0MOB. TpyObI HE HOKHBI OBITH CKPYUEHBI UIIH CILTIOIICHBL.

5.5. Ha mTynepax ¥ HakMAHBIX TaiikaXx COCAMHUTENBHBIX NeTaueil pe3pba momxHa OBITH HapesaHa B coorBercTBuu ¢ I'OCT 6357.
Compsraemble JeTand He JOJDKHBI MMETh BBHIOOHMH, 3ayCeHIIEB, IapamuH. IIpokmanku (pe3WHOBBIEC, MApOHHUTOBBIE U T.I.) JOJDKHBI HMETh
NPaBWIBHYIO FEOMETPHIECKYIO (hOpMYy.

5.6. CpexncTBa KperuleHHsI MEAHBIX TPYO JOJDKHBI MMETh MOBEPXHOCTh, MCKIFOYAIOIIYI0 BO3MOXXHOCTh MEXaHHYECKOTO MOBPEKICHUS
Tpy0. KperuieHusi He JOJDKHBI MMETh OCTPBIX KPOMOK M 3ayCEHIIeB. Pa3Mepsl XOMyTOB, (PUKCATOPOB, CKOO JOJDKHBI CTPOrO COOTBETCTBOBATH
nuamerpam TpyO. CraibHbIe KpEIUIeHHs JOJDKHBI MMETh aHTHKOPPO3HOHHBIC MOKPBITUS JHMO0 KOHTAKTHPOBATH C MEJBIO uYepe3 pe3uHy, He
COJZIEPIKAIILYIO XJIOP.

5.7. lo Hayaaa MOHTa)ka TPYOOIPOBOJOB HEOOXOUMO BBINOIHUTH CJIEYIONIUE OArOTOBUTEIBHbIE ONEPALIUH:
- 0TOOpaTh TPYOBI U COSNUHUTEIbHBIE JETAIH, IPOIIENINE BXOJHOW KOHTPOTIb;

- pa3MeTHTh TPyOy B COOTBETCTBHHU C IMPOCKTOM WM IO MECTY C Y4ETOM HpHIycKa Ha IOCICYIOIIyI0 00paboTKy NpH MaKCHMaIbHOM
UCIIONB30BAaHUM MaTepuana TpyO. Pasmerka TpyOG MoskeT OBITH OCyIIECTBIEHAa CTaHAAPTHBIMH MEPUTCIBHBIMH HHCTPYMEHTAMH:
U3MEPUTCIIBHOH JMHEWKOH, CKIaZHBIM METPOM, DPYJICTKOH, a TakkKe CIEIHAJbHO M3TOTOBICHHBIM IIA0IIOHOM H  Pa3METOYHBIM
npucnocobaeHneM. MeTku Uit mociemyromell pe3ky Ha TpyOax HaHOCSTCS KapaHAalloM WIM MapkepoM. HemomycTumo HaHeceHMe LapamuH
UM HaJpe30B Ha IOBEPXHOCTU TPYOBI BHE MECTa PE3KH.

5.8. TpyOB!I HOKHEI OBITH POBHO 00Ope3aHbl. Pesky TpyO ciiemyeT IpoM3BOIUTH MENKO3y00i HOXKOBKOH 110 METAJLLY COTJIACHO Pa3METKe
noj yriiom 90° k ocu TpyObl, HE JIOMycKasi cMATHsI TpyObl U 00pa3oBaHus 3ayceHIeB. KocuHa pe3a JI0KHA COOTBETCTBOBATH 3HAYCHHSM,
yKa3aHHbIM B Tabuuue 6. /st ycTpaHeHus 3ayCEHIIEB M OBaIbHOCTH HEOOXOIUMO OCYHICCTBISATh 00pabOTKy M KaJHMOPOBKY TOPLIOB U KOHIIOB
TpyO C MOMOILBIO CHIEHUATBHBIX HHCTPYMEHTOB-KaTHOPaTOPOB.
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Tabnuna 6

B mummuMerpax

T —

Hapy>xupiii tuamerp TpyObI | Kocuna pe3sa, He 6onee 1
+ + +
| 6-18 | 2 |
+ + +
: 22-42 | 3 |
+ + +

54,0 - 76,1 | 4 |
+ + +
| 88,9-108,0 | 5 i
L +

5.9. Pa3mMoTKy OyXT HEOOXOAMMO OCYLIECTBIATH TaK, YTOOBI MApKUPOBKA Ha TpyOax HaXOJMIAacCh Ha OJHOU OOpasyloleldl MOBEpXHOCTH
TPyOBIL.

5.10. Ilpoknaaky MeaHBIX TPyO B TMOMEIICHWH OCYLICCTBISIIOT MOC/IE OKOHYAHHS CTPOUTEIBHBIX PAabOT M YCTAaHOBKU 3JIEMEHTOB
KPEIUICHHUS, & IPH OTKPBITOH MPOKJIAJIKE - OKOHYAHUSI U OTIEIOYHBIX PadoT.

5.11. Inst obecriedeHnst COOCHOCTH CBOOOJHOTO KOHIIA TPYObI ¢ THE310M (DUTHHTA [TPU UX COSIUHEHUH MOCPEICTBOM MaiiKi He0OXO0 MO
noAOHpaTh TPyObl M COSJMHUTEIBHBIC YACTH MyTEM BHIOOPOYHOTO KOHTPOJISI UX Pa3MEPOB, YKa3aHHBIX B TaOIHIE 7.

Tabmuma 7

B mummmmertpax

T T -

HapyxHsiii iuamerp TpyObl]  Jlomycku Ha  |[lmametpaiibHbIi 3a30p,

! + T + T +

| |HapY>KHBIH |BHYTPEHHHI|MAaKCUMyM \MHHHMYM |

| JlMaMeTp |Iuamerp | | |

+ + + + + +
10T 6 10 18 1+/- 0,045 1+ 0,155 10,20 10,02 |

| 0065 | |

+ + + + + +
122128 14/- 0,055 1+ 0,185 1024 10,02 !

i i 0,075 | | l

+ + + + + +
0T 35 10 54 1+/-0,070 '+ 0,230 10,30 10,02 |

i i 0,090 | | l

+ + + + + +

0T 64,0 10 76,1 '+/-0,070 '+ 0,330 10,40 10,03 |

i l i+0,100 | l l

L + + + +
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5.12 BeIOOpOYHBIM KOHTPOJIEM NPOBEPSIIOTCS AJIMHBI YYaCTKOB O] AWKy U IOIMYCKU Ha HUX (Tabnuna 8).

Tabnuma 8

B Mmmmumerpax

T T T -
Hapy>xusrit nuamerp,JInuna raesna L |[Jnuna Jomyck Ha nnuHY,|
MemHOI TpyOBI | lioxBatpBaemoro L u L |
| | KoHIa L 12 |
i l 2 l
+ + + + +
16,0 7 9 +/-1,2 |
+ + + + +
18,0 8 110 +-1,2 |
+ + + + +
110,0 9 11 +-1,2 |
+ + + + +
12,0 110 112 +- 1,4 |
+ + + + +
15,0 112 114 +/-1,4 |
+ + + + +
18,0 114 116 +-1,4 |
+ + + + +
22,0 117 119 +/-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 |
+ + + + +
164,0 135 137 +/-2,0 |
+ + + + +
76,1 36 38 +/-2,5 |
L + + +

5.13. Ilpoknazky Tpy6 cnenyer Bectu Oe3 Hatsira. Bo nzbexanue nonaganus rps3u 1 Mycopa B TpyObl CBOOOIHbBIE UX KOHIIBI HEOOX0AUMO
3aKphIBaTh 3aritymikamMu. He JOMyCKaloTCs CIUTIOIIMBAHHUS W IEPEIOMBI TPYOONPOBOJIOB BO BpeMsi MOHTaxa. IIpu cmsituu TpyOy ciemyer
BBIITPSIMUTD U MPHUIATH €il IIMIMHIPUYECKYIO0 (POPMY JAEPEBSHHBIM HIIH PE3MHOBBIM MOJOTKOM. Takyro oreparuio J0MyCKaeTcsi OCYIIECTBISTh
TOJIBKO OJIMH Pa3 Ha KOHKPETHOM y4acTKe.
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5.14. Mexnty MenHbIMU TPyOOIPOBOJAMHU ropsideil ¥ XOJOJAHOHW BOJBI PACCTOSHHME B CBETY JOJDKHO ObITh HEe MeHee 50 MM (¢ yuyeTom
ToNMUHEI u3oismn). [Ipu nepecedeHnn TpyOOIPOBOIOB PACCTOSHUE MEKIYy HUMH JIOJDKHO OBITh He MeHee 30 MM. TpyOonpoBOIEI X0JIOTHOM
BOJIBI CJIEyeT NPOKJIaIbIBATh HIDKE TPYOOIIPOBOIOB rOPSYEro BOJOCHA0KEHHUS I OTOIUICHUS.

5.15. YCTPOﬁCTBO TCIJIOU3O0JIAIIMHU Ha pr60np0}30;[ax BOJOCHA0KEHH U OTOILICHUS CJICAYET MPOU3BOAUTH B MOJIHOM COOTBETCTBHUHU C
IIPOCKTOM.

5.16 IToBopoTHI TpyOOIIPOBOIOB CIEAYET OCYILECTBISATh C IPUMEHEHUEM CTaHIAPTHBIX YTOJBHUKOB U JIEMEHTOB HYThsl (PUCYHOK 2).

d - Hapy:KHBIii JHAMeTP; X - KPATHOCTb pajuyca u3ruéa

Pucynok 2

CaMOCTOSTENbHBIN H3rH0 MATKUX TpyO Hapy>KHOTO AHAMETpa 10 22 MM MOXXHO OCYIIECTBIATH BPYYHYIO ¢ MHHHUMAJIBHO JOIIyCTHMBIM
pamuycoM u3ruba He MeHee 6-KpaTHOrO 3HA4YCHHs HapyKHOro nuamerpa TpyObl. M3rubanue mpu moMouy ruOOYHBIX MPYXKUH, TPyOOrnOoB
HPOBOJUTCS IPU COOMIOACHIN MHUHUMAIIBHO JOIYCTHMBIX PaJNyCOB U3THO0B B COOTBETCTBHUH C Tabnuuei 9.

Tabuuma 9

MuUHMMAJIbHO JONYCTHMbIE PATNYCHI H3rH0a MEIHBIX TPYO NMPH MOMOINH HHCTPYMEHTOB 03 MPeIBapUTEILHOI0 CMAMYAIOIIEro 0TI
MecTa u3ruda

B mMunnumerpax

T T T T -
TpyOst u3 menu Kectkocts Jluamerp,Crioco6 rubku Paguyc nzruba |
+ + + + + +

{HeuzonupoBanusieMsirkue  |<=22 XonoxaHas BpyuHyr - 1 =6-8d |

i i i [MHCTPYMEHTOM | min i

| I r =3-6d |

i i b | min i

! + + + + +

| omytBepnsie|<= 15 Xononuas u ¢ Harpe-r =3,5d |

| TBepaple |<=18 |BOM - HHCTPYMEHTOM | min |
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! + + + + +
| Iomytsepnsie> 22 | XonoxHas u c Harpe- =4-5d |
| Ml TBEpABIC | /BOM - HHCTPYMEHTOM | min |

+ + + + + +

iC HaHeceHHOM B |Msirkue  |<=22 XomojHas BpyuHyo -t =6-8d |

I3aBOJICKHX YCJIO-| ! MHCTPYMEHTOM ! min !
IBHSX M30JISILIMEH | | | r =5-554d

| I ‘min |

: + + + + +

i MonmyTtBepapie<= 18 Xomnonuas - r =5-55d
! 'Yl TBEp/IbIC | IMHCTPYMEHTOM I min !

L + + + +

He nomyckaercs 3aMsTHiA, BOJIH U CKJIAJJOK HAa BHYTPEHHEH 110 OTHOLICHUIO K LIEHTPY M3rH0a IOBEPXHOCTHU TPYO.

XomnoaHast THOKa MOJNYTBEPABIX U TBEPABIX TPYO € pa3MepaMu Hapy>KHOTO aAuaMeTpa OOoJbLIMMH, YeM YKa3aHbl B Tabnuie 9, nomyckaercs
TOJIBKO IOCJIE TPEJBAPUTENHLHOTO CMArYAIOLIEro OTKUIa MecTa M3ruda aleTHIeHOBOH ropenkoit npu t = 650 °C ¢ cobmoneHueM paauyca
n3ruba He MeHee 4 BeMYMH pa3Mepa HapyKHOTO AuamMeTpa TpyObl.

5.17. Anst cO0opKu MeOHBIX TPYO Mex Ty co00il U ¢ COeAUHUTENbHBIMHI JaCTAMU CIEyeT UCIOIb30BaTh COSAUHCHUS COTIacHO Tabmuie 10.

Tabmuuma 10

T T -

| Tun coenuHeHust Temnieparypa |Pabouee naBnenue, MIla, B,

! Bozel, °C  |Tpy0oNpoBOJIE AUAMETPOM |

! ! 16 - 28135 - 54164 - 108 |
|

i | MM MM MM <*> |

+ + ot + +

‘Mosrkas naiika it Tpy6 quamerpom e [Jo 110 1,6 11,0 1,0
16onee 108 MM ! Lo ! !

+ + ot + +

TBepnas maiika ans cucrem Bogocuad- [Jlo 110 1,6 1,0 1,0 |

1’KEHUS TOJIBKO ISl TPYO AMaMETPOM OT | o i i

132 10 267 mm | - | |

+ + R + + +
13axMHOE (LI@aHTOBOE) JJIsl PEeMOHTHBIX (30 1,2 1,2 0,8 |
{eneit u U1t CUcTeM HeOOJIBIIOro pas- |65 11,0 11,0 0,6 |
iMepa. [Ipu ucronb30Bannu ¢ monyteep- |110 10,6 10,6 10,4 |

\IBIMHU M TBEPIBIMU TpyOamu Tpedyer | Lo ‘ |
TIepPHOAMYECKOI IPOBEPKH | o ! !

+ + Femm—- + + +
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«/lpeBrpany - 1epeBsiHHbIE IOMa.



IIpeccoBoe s TpyOd quameTpom 10 65 2,5 11,6 11,6 |

1108 MM 1110 2,5 11,0 1,0 |

+ + R + + +

ICBapka, cBapKo-Tiaiika Jyist Tpyo o 110 TlpeBbImaer TpebOBaHUs |
\inameTpoM cB. 108 Mm | \CHull |

+ + + ‘

- <*>Jlo 267 MM Ju1s TBEpJOH MaKH. }

L

5.18. KanunnsipHyro naiiky CleAyeT BBIMOJHATh B TAKOH TEXHOJIOTUYECKOH MOCIIeI0BATEIbHOCTH:
- yIanuTs 00pa30BaBIINeECs IPHU pe3Ke TPyObl 3ayCeHIs! (Tpar);

- IPOM3BECTH KAJTMOPOBKY CHapY KM IJIaJKOTO KOHIIA OJHOM TpyOBl M M3HYTPH pacTpyOa qpyroi TpyOs! (pacTpyOHas IIeib - KanMUIIPHBIA
3a30p y cOOpaHHBIX TPYOHBIX 3JIEMEHTOB - JOJDKHA HaXouThes B npenenax 0,05 - 0,2 mm);

- OYMCTUTH JI0 OJecka BHYTPEHHIOIO MOBEPXHOCTh pacTpy0a M HapyXHYIO IJIaJKOTO KOHIA CIIAaMBAaeMbIX TPYyO MENKOW Ha)KAauHOH
HIKYPKOH MJIM UHBIM NpeAHa3HAYEHHBIM IS 9TOW LEIM MaTepuaioM;

- IIOKPBITH (DIIFOCOM Hapy>KHYIO MIOBEPXHOCTh KOHIIA TPYOb! Ha yYaCTKE COINPSDKEHHS TOHKUM CIOEM;
- COWIEHHUTH COEIMHIEMBIE IEMEHTBI BPYUHYIO, JIOMYCKAaeTCs UX B3aUMHOE BpAIlICHHUE;

- B3ATh IPUION B BUJE MPYyTKa, HArPETh COEAMHSAEMbIC YAaCTH INIAMEHEM OT TOPEKH A0 PacIUIaBICHUS MPUIOSA MPU KaCaHUM MPUIOEM
pacTpyOHOH LIeIH COSAMHEHUS U 3al0JHUTH MOTy4aeMbIM PaciulaBOM pacTpyOHYIO LIeJIb;

- OXJIQJJUTh €CTECTBCHHBIM ITyTEM COSIMHCHHUE JI0 TEMIIEPATYPhI OKPYKAIOIIET0 BO3AyXa 03 IPHIOKCHUS MOHTAXHBIX HaIPy30K;
- YIaJIMTh OCTaTKH (IIIoca C MassHOTO COSINHEHHSI.

5.19. Ilpu mpoBeieHHH MNasIbHBIX PabOT CIEoyeT HCIIOJIb30BAaTh NPHUIION U (IIOCHI B COOTBETCTBHUM C PEKOMEHJALMSMH 3aBOJIOB-
HU3TOTOBUTENEH.

He nmomyckaercss mpuMEHEHHE CBHHIIOBOCOJEPIKAIIUX IIPUIIOEB B CHCTEMax BOAOCHaOxeHUs. IIpu coemuHEeHHH TBEepIOi MaiKoW IBYX
MEIHBIX 3I€MEHTOB - MEJH C MEJbI0 C IOMOIIbIO IPHUIIOEB, U3TOTOBIECHHBIX Ha OCHOBE Meau ¢ docdopom unu Menu ¢ pochopoM 1 cepedpoM,
¢uroc He mpumMensiercs. Ecnu cnanBaroTes Mexay co0OH 3I€MEHTHI U3 Pa3HbIX CILIABOB MEIU - MeIb ¢ OPOH30H MM MeZb C JIAaTyHbIO, BCETIa
HEoOX0oauMO Hcnonb3oBath (uiroc. [Ipu HMCHONB30BaHMM NPUIIOEB ¢ OONBIIMM COAEp)KaHUEM cepedpa Takke HEoOXOOMMO Bceraa
MCIOJIb30BaHUE (IIFOC-CPEICTB.

5.20. IlnaBrneHwe MPHIIOS JOITyCKAETCS IMPOW3BOAUTH TAa30BBIMH M IEKTPUYECKUMH HArpeBAaTEIbHBIMH YCTPOWCTBAMHU IIPH YCIOBHH
obecrieueHns] TEMIIEpaTypbl HarpeBa, cooTBeTCTBYomeH cocraBy npumnost (Ilpunoxenue E, tabmuna E.1 - mns msarkoi maiiku u E.2 - s
TBepoii maiiku). CoenHenue 0oee YeM JBYX HJIEMEHTOB CIIEyeT IIPOU3BOJUTE OJTHOBPEMEHHO.

5.21. CoenuHeHne MeIHBIX TPYO CO CTaJIbHBIMH TpyOaMy, 3aIlOPHO-PEryIUpYIONICH W BOIOpa300pHOH apMaTypoil BBINOJHSAETCS Ha
pe3b0e ¢ NCTIOTB30BaHUEM CIICIUANTBHEBIX COCTUHUTEIbHBIX YacTel. HaneceHue pe3b0bl Ha MeIHbIEe TPYObI HE JOITyCKaeTCsl.

5.22. Coopka TpyO C COEINMHUTEIbHBIMH YaCTSMHU, UMEIOLUIMMH HApYKHYIO pe3bOy, OCYIIECTBISETCS 110 CONPAraeMbIM HOBEPXHOCTSIM
neraneit 6e3 yriaoTHeHus pe3b0oBoH raiku. s npucoenHeHus TpyO K 4acTsM, UMEIOIIMM BHYTPEHHIO pe3b0y, HE0OX0IMMO HCIIOIb30BaTh
HUIIIENb C YIUIOTHEHUEM pe3b00Boii yacTH jeHToit DY M.

5.23. Iaiika MeaHbIX TpyO ¥ (PUTUHIOB BCTBHIK HE JOIyCKAETCSl.

5.24. HcnplTaHue CHCTEMBI HPOU3BOMUTCS Cpasy IOCIEC OKOHYAHHS MOHTaXka C LENbI0 YNAaJeHUS OCTaTKOB (UIIOCOB HAa BHYTPEHHEH
MOBEPXHOCTH COCAWHEHHI. B ciyuae eciy HCTIBITaHHE OTIOXKCHO 110 BpPEMEHH, cpa3y Iocie COOpKH CHCTEMBI IPOU3BOIUTCS TEXHOJIOTHIECKas
npoMbIBKa. [IpoTHBOMOKa3aHUN K HCTIOIb30BAHHIO IPOMBIBOYHBIX PACTBOPOB C COJEPKaHHEM CBOOOJHOTO Xyopa 10 200 MI/1 He MMeeTcs.

6. UCIIBITAHUE TPYBOITPOBOJOB

6.1. PexxuMbl M THOCIIEOBATENBHOCTh THUIPOCTATUYECKHX (THUAPABINYECKUX) MM MaHOMETPHUUYECKUX (ITHEBMATHUECKHUX) HCIIBITAHUI
TpyOOIPOBOAOB MPUBEIEHBI B COOTBETCTBYIOLIMX HOPMAaTHBHBIX JOKYMEHTAX.

6.2. HpI/I TTOJIOKUTEIBHON TEMIIEPATYypE OKPYKAIOUIETO BO3AyXa BHYTPEHHHE CAaHUTAPHO-TEXHUYCCKUE CHUCTEMbI, CMOHTHPOBAHHBIC C
TIPUMCHCHUEM MCIHBIX pr6, JOJIKHBI UCTIBITHIBATHCS THAPABINYCCKUM ITyTEM.

6.3. HpI/IeMKa BHYTPECHHUX CAHUTAPHO-TEXHUYCCKUX CHUCTEM B OIKCIUIyaTallUl0 MPOU3BOAUTCA B COOTBETCTBUU C ﬂeﬁCTBy}OLHHMH
IpaBUJIaMH. HpI/I O9TOM JOJDKCH OCYLIECTBJIATHCA Hpel[BapPITeHLHBIfI BPISyaJ'IBHLIﬁ KOHTPOJIb Ha COOTBETCTBUC Tpe60BaHI/If{M JJAHHOI'O
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JOKYMEHTa, MPOEKTa U AeHCTBYIOIEH HOPMaTUBHO-TEXHHYECKOH IOKYMEHTAIIMH BCEX CMOHTUPOBAHHBIX TPYOOIPOBOAOB U MX OTAECIBHBIX
3JIEMEHTOB.

6.4. I'mapaBiau4ecKkoe HCIBITAHHE TPYOOIPOBOAOB, 3aJCBIBAEMBIX B CTPOUTENBHBIX KOHCTPYKIHSAX, HEOOXOJUMO IPOBOIUTH 0
3aMOHOJIMYMBAHUS TPYO.

6.5. Cuctemsl BOI[OCHa6)KeHI/Iﬂ 110 OKOHYaHHUH UX MOHTa)Ka JOJI’KHBI OBITh TIPOMBITBL BOJIOW 70 BBIXOJa €€ 0e3 MeXaHHYeCKHX B3Becel B
TCUCHUC BPEMCHH, YKA3aHHOI'O B TEXHUYECKOU JOKYMEHTalluH. npOMBIBKa CHUCTEM XO35UCTBEHHO-IIUTHEBOTO BOI[OCHa6)KeHI/I${ CcUuTacTcCA
3aKOHYCHHOW T0CTIe BbIXO/1a BOJHI, yllOBJTCTBOpH}OH.[Cﬁ Tpe6OBaHI/IﬂM CaHUTapHbIX HOPM.

6.6. Tlocre BBIMOJHEHHS MOHTa)Xa CHCTEMbI OTOIUICHHS CJEAYeT IMPOBECTH €€ BU3YAIbHBI OCMOTP M IMOCIEAYIOLIee HCIBITAHHE Ha
TEepPMETHYHOCTb MPH JIaBJICHUH, NIPEBbIIIaoneM padouee B 1,5 pasa, Ho He meHee 0,6 MIla, npu MOCTOSIHHOM TeMIiepaType BOIbI.

6.7. I1pu mOATOTOBUTENBHBIX pabOTaxX Hepe] THAPABINYECKIM HCIIBITAHIEM CHCTEMbI HEOOXOIUMO:

- OTKIIIOYUTH NPEAOXPAHUTCIIBHBIC KJIallaHbl, PETYJIMPOBOYHBIC KJlallaHbl, AATYUKHA U Ap., €CJIIK AOIIYCTHUMOE IaBJICHUC yKa3aHHOﬁ
apMaTypbl MEHbIIIC BEJINYNHBI HpOGHOFO JaBJICHUS

- OTKJIIOUCHHBIC 3JIEMCHTHI 3aMCHHUTD 3arjlylliIKaMu WJIK 3allOPHBIMHU KilallaHaMH, JOIMMYCTUMOC OABJICHUE JIs1 KOTOPBIX 0O0JIbIIIE BETHYUHBI
Hp06HOFO JIaBJICHUA

- MOJK/IIOYUTh K CUCTEME MAHOMETP C TOYHOCThIO n3mepenus 0,01 Mlla.

6.8. CucreMy ciemyeT 3alOJHUTH BOJOH MEIUICHHO IPH OTKPBITHIX BO3TYXOCIYCKHBIX YCTPOMCTBaxX BO H30ekaHHE 0Opa3soBaHHS
BO3IYIIHBIX IPOOOK.

6.9. FI/IHpaBHI/I‘{eCKI/Ie HCIIBITAHHUS HEOOXOIUMO IIPOBOJAUTH IIPpHU MOCTOSTHHOM TEMIIEPAType B JIBa dTalia:

1-#1 sTanm - B TeueHne 30 MUH IBaKIbl MOJAHUMATD JABJICHUE 10 PacUETHOM BEIMUYMHBI yepe3 Kaxasle 10 muH. B mocnenyromue 30 Mun
najieHue AAaBJICHUS B CUCTEME He AOoJDKHO npessimats 0,06 MIla;

2-i1 oram - B MOCJEAYOUIKE 2 4 MajicHue JaBJIeHUs (OT JaBJICHUS, JOCTUTHYTOrO Ha 1-M STare) He JOJDKHO ObITh Ooibiie, yeM Ha 0,02
MIla.

6.10 crmbiTaHHy!0 TPYOOIPOBOIHYO CUCTEMY CIIEIYET NepeiaBaTh B dKCIuTyaTanuto B coorBerctBun co CHull 3.01.04.

7. SKCIINIYATAIIMS U PEMOHT

7.1. Cnecapy, IpOU3BOJSAIINE SKCIUTYaTal[MI0 M PEMOHT, TOJDKHBI OBITH O3HAKOMIICHBI C OCOOCHHOCTSAMH OOpabOTKH M TeXHOJIOTHeit
cOOpPKHU MEJIHBIX TPYO.

7.2. B ciydae mOBpexXIeHHUS y4acTKa TPyOONpOBOJa HEOOXOAMMO BbIPE3aTh M 3aMEHMTH JIe(PEeKTHBIH y4acTOK. 3aMeHa IMPOU3BOJUTCS C
MIOMOIIIBI0 OTPE3Ka MEIHOW TPyObl HEOOXOJMMOM JUTMHBI, COSIUHIEMOro ¢ TPyOOIpoBOIOM ¢ moMolbko maiiku. [Ipu 3ameHe TpyO BO Bpems
pEMOHTa He JOIyCKaeTCs yCTaHaBIMBATh TPYObl MEHBIIETO JUaMeTpa. IIpH HCIoIb30BaHUH 32)KMMHBIX QHTHHTOB B OTCYTCTBHE CIIELIUATEHOTO
000CHOBaHUSI TIPH NEPBOH e BO3ZMOKHOCTH HEOOXOIMMO 3aMEHHTh COEJMHEHHS Ha IIPEyCMOTPEHHBIC IIPOECKTOM.

7.3. Teun B pa3beMHBIX COCTUHEHUAX YCTPAHIIOTCS OABEPTHIBAHUEM T'aeK MJIM 3aMEHOH YIIIOTHHUTEINS.

7.4. He JAOIIYCKAaCTCsl MCEXAHHYECKOC IIOBPCIKIACHUC pr6 Ipu MIpOBEACHUH APYIrMX PEMOHTHBIX pa60T. B Mecrax BO3MOXHOTrO
TIOBPEIKACHUSA pr6 HCO6XOIII/IMO CTaBUTh OTPaAXKIACHUS.

7.5. 11l O4MCTKH HAapyKHOI MOBEPXHOCTH CIEAYeT MPUMEHSATh MaTepUall, HCKITIOYAIOLINI MEXaHHYECKUE MTOBPEKICHHUS CTEHOK TPYO.

7.6. Ilpu 3aMOpakMBaHUM BOABI B CHCTEMaX BOJOCHAOXKCHHS M OTOIUICHHS U3 MEIHBIX TPYyO CilelyeT MMeThb B BHIY, YTO TPYOBI H
COeIMHEHHS BBIICP)KUBAIOT HE Ooee:

3-X UMKIOB - Wi Tpyo "M";
2-X UuKIoB - s Tpy6 "TIT";
1-ro nwmkna - aist pyo "T".

He cnemyer nomyckaTb 3aMOpaXKHBaHHs BHYTPCHHHX CaHHTapHO-TEXHUYECKHX cHcTeM. B cirydyae 3amep3aHus Haandue MpoOoK B Tpybax
MOXKHO PAacIlio3HaTh [0 MECTHOMY PACIIMPEHUIO TPYOHI. IIporpeBars TpyOy ciemyeT TeIUIbIM BO3IYXOM HIIM ropsuei Bonoil. Kareropmueckn
3alpeliaeTcs HUCIONb30BaTh OTKPHITOC IUIaMsi M OOCTyKHMBAaThb TpyOy MOJIOTKOM; JIOIYCKaeTCs HCIOJIB30BAHHE HHIYKIHOHHBIX
JUIeKTpoHarpeBaTeneil. [Ipn mprMeHEHNH ra30BOr0 HarpeBa HENOIYCTHMO HEIOCPEACTBEHHOE BO3IEHCTBHE OTKPHITOrO IUIAMEHH Ha TPYOBI.
IIpu nepBoif BO3MOXKHOCTH ClIeAyeT 3aMEHUTH IIOBPEKICHHBIA yUacTOK TPYOOIPOBOa.

7.7. Tlpu ocabaeHNN 3a/IeNIKH MEeXIy TPYOOi M I'MiIb30H, IPOXOSIICH yepes3 CTPOUTENbHBIC KOHCTPYKINH, HEOOXOIUMO €€ YIUIOTHUTh
TepMETHKOM.

7.8. B ciyuyae nepepbiBa B 9KCIUTyaTallid CUCTEM BOJOIPOBOJA CIEAYeT n30eraTh UIMTEIbHOIO 3aCTOs BOAbI B MeIHbIX TpyOax. [lepen
BO300HOBJICHHEM pabOTHl BOJONPOBOAA M3 MEIHBIX TPYO €ro cienyeT NPOMBITh INUTHEBOH BOJOW 1O JOCTH)KEHHS CBOWCTB BOJIBI,
pErnaMeHTHPYEMbIX CAHUTAPHBIMU HOPMaMH.
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8. TPEBOBAHUA TEXHUKH BE3OITACHOCTH

8.1. IIpu mpousBoAcTBe PabOT 1O MOHTaXXy BHYTPEHHHX CAaHTEXHHYECKUX CHCTEM 3IaHHH M3 MEIHBIX TPyO HEOOXOIMMO COOMIONAaTh
TpeboBaHus TeXHUKHU Oe3onacHocTH corinacHo CHull 12-04.

8.2. Mennsle TpyOBI B Ipolecce 3KCILTyaTallMyd 1 MOHTaXa HE BBIICIAIOT B OKPY)KAOILYIO Cpeldy TOKCHYHBIX BEIIECTB M HE OKa3bIBAIOT
BPEJHOTO BO3AEHCTBUA Ha OpraHU3M 4YelOBeKa IIPH HENOCPEeICTBEHHOM KoHTakTe. Pabora ¢ HHMH He TpeOyeT o0coOBIX Mep
HPEIOCTOPOKHOCTH.

8.3. MoHTax Tpy0 JOJDKEH IPOBOMUTHCS IOCIIE OKOHYAHUS COOPKH METATIOKOHCTPYKIIUIL.

8.4. l_IpI/I BBIITOJIHCHUHA pa60T 10 MOHTaXy MW PEMOHTY CHUCTEM BOL[OCHa6)K€HI/I${ U OTOIUICHUS Ppa3peuIacTCs I10JIb30BaTbCA TOJIBKO
UCIIPAaBHBIM HWHCTPYMEHTOM H HpI/ICHOCOGJ’[eHI/IﬂMH ¢ 00s3aTeNbHBIM CO6H}OHCHI/I€M yCJ'[OBHﬁ HX OKCIUTyaTaluu. Taeunble KIHOYH JOJIZKHBI
COOTBETCTBOBATh pa3MepaM rack. Fy61<1/1 KJTIouei JOJIKHBI OBITH TnapauieJIbHbIMU U HE UMETh TPCIIUH U 3a00HH. CJ'ICI[yCT IIOJIB30BaThCA
JANHAMOMETPHUUICCKUMHU KITIOYaMH.

l'a30BBIC KJIHOYM HE JOKHBI UMETh 3a3y6pI/IH U COHWTON HACCUKH. HaneBaTeJ'ILHBIe yCTpOﬁCTBa U UX BJIEMCHTHI IJI1 NPOU3BOJACTBA
TastJIbHBIX pa60T JOJI)KHBI COOTBETCTBOBATH TpCGOBaHHS{M IpOU3BOJACTBA Manku.

8.5. Pabouee MecTO IOHKHO OBITH TOCTATOYHO M PAaBHOMEPHO OCBELICHO, 0€3 CIIeMsLIero BO3JEHCTBHMS Ha pabOTAIOIIMX Clecapei.
Hanpsbkenue nepeHOCHBIX CBETHIBHUKOB HE JOJDKHO HpeBblmath 42 B. PyyHoll mepeHOCHOH CBETHMIIBHHMK JOJDKEH UMETh METAJUIMYECKYIO
CETKY JUISl 3aIL[UTHI JIAMITbI, YCTPOHCTBO JUISL €0 MOJBECKH U IIIAHTOBBIA MPOBOJ ¢ BUJIKOM.

8.6. I'mmpaBnuueckue WCHBITaHUS BHYTPEHHHX TpPyOONIPOBOJHBIX CHCTEM CleAyeT IIPOBOAUTH B MPHCYTCTBHH MacTepa IIH
npousBoautens pabor. Cnecapy, IPOBOISIINE UCHBITAHHSA, NOJDKHBI HAXOAUTHCA B 0E30MIACHBIX MECTaX HA CIy4ail BRIOMBAHUS 3aINylIeK U
aBapuil.

9. 3AIIUTA OT KOPPO3UHU

9.1. He pmomyckaercsi npoKJIaaplBaTh MEAHBIE TPYObl B IOMEILEHUSAX 3apsSIKH aKKyMYJSITOPHbIX Oarapeldl WIIM MHBIX, IJieé BO3MOXHO
HaBeJICHHE TOKOB, a TaKXKe B IOMELICHUSIX CO CPEAaMM, COJACp)KAIlMMU aMMOHHUM, HUTPUTHI WIN CyIbGUIbI, HAIPUMEpP *KUBOTHOBOJUECKHE
(epmbl, 6oiiHuU. [Ipu CKPBITOM MOHTa)Ke IOJ| IITYKaTypKOH M3 M3BECTKOBOIO PacTBOPA WJIM THIICA aHTHMKOPPO3HOHHAs 3alluTa He Tpedyercs,
KpoMe NPUMEHEHHsI CMecei, colep Kallux J0OaBKY aMMOHHS.

9.2. Ilpu sKcmmyaTauu MEAHBIX TpyO B arpecCHBHBIX CpeliaXx, B TOM 4HCJIE MPOIOKECHHBIX IOJ 3eMIICH, cleqyeT NOIOIHUTENbHO
HNPUMEHSATH:

- AHTUKOPPO3UOHHYIO 3allIUTY, BBIIIOJHCHHYIO B 3aBOJACKUX YCIIOBHUSAX, - ITOJIUMEPHOC ITIOKPBLITHUC,
- QHTUKOPPO3UOHHYIO 3allIUTY CTBIKOB, BBIIIOJIHCHHYIO Ha MECTE IOCPEACTBOM KJICCBOI'O UJIK TEPMOYCAAOYHOI'O MMOJIMUMEPHOI'O NOKPBLITUS.

9.3. Pexomenayercst u30eratb IMOCTOSIHHOTO BO3JCIHCTBHMSI BJIard Ha BHEIIHIOW IOBEPXHOCTh TpyOompoBoga. B momenienusx
MOBBILIEHHON BiaxxHOCTH (OacceiH, cayHa, 0OaHsi) HEOOXOAMMO NPHHUMATH MEpBl [0 H3OSILMHM TakuxX TpyO. B 10OBIX momerneHusx
HeXenaTelIbHO 00pa3oBaHHe KOHAEHCATa Ha IOBEPXHOCTH TPYOOIPOBOIA.

9.4 IlutbeBas Bosia NOKHA COOTBETCTBOBATH TpeboBanmaM CaunlluH 2.1.4.1074 npu Benunuunax pH ot 6,0 1o 9,5. Kpome storo, B Boze
HE JOJDKHO OBITh W3JIUIIKA CBOOOIHOHN YIIIEKUCIOTHL

9.5 Ilpu BOJONOJrOTOBKE MJsl CHUCTEM IIMTHEBOTO BOJOCHAOXKEHMS M3 MEOHBIX TPYyO ClieqyeT KOHTPOJIMpPOBaTh W OOEcreuuBaTh
ClIelyIoIe 3HaYeHHs rapaMeTpoB Bobl (Tabauna 11).

Tabmuna 11

T T T -
| Ioxa3arens i En. | MurUMansHO | MakcHMaibHO |

i IM3MEPEHHS| JIOMYCTHMO | JOMYCTHMO |

+ + + + +
Bonopoausiii mokasarens |pH 16,0 (pexomen.|9,0 (pekoMeH .|
i | 7.5) 18,5) |

+ + + + +
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Xnopuasl mr/m - 1350 |

+ + + + +
100111251 KECTKOCTh Mr-oke/i ;1,42 13,1 |

i l l l l

+ + + + +

\Cootnomrenne HCO /SO mr/n 1,0 | |

i 34 l l l

+ + + + +
\Cynbdats wmr/m - 1300 |

+ + + + +
{Hurpatsr mr/m - 145 |

+ + + + +
ICBOOOIHBIN YIIIEKUCHBIN Ta3 MI/T |- 135 }
+ + + + +
Kucnopon mr/m - He |

! ! ! IKOHTPOJIUPYETCS|

+ + + + +
Hamatsipu mr/m - 2 |

+ + + + +
Keneso (B pactBope)  mr/m |- 0,3 |

+ + + + +
Mapranen (B pactBope) Mr/m |- 10,1 |

+ + + + +
ICynbbupt - - HexenatenpHo |

+ + + + +
X10p cBOGOIHBIH Mr/m - Het |

! ! ! lorpaHuueHus |

L + + +

9.6. B cucremax BojOCHaOXeHHs cieqyeT H30eraTh pPacHojOXKEeHHS TPYOONpPOBOAOB M3 CTalHM (32 MCKIFOYEHHEM HEp)KaBelolleH),
ATIOMIHHSA, [IMHKA IT0CIIe MEAHBIX (110 HAIPaBJICHHIO JBIKCHHS IOTOKA BOJBI) BO H30eKaHHE MPEXKACBPEMEHHOM KOPpO3KH NepBhIX. B ciryyae
€CJIM YCTaHOBKa M3JENIUi U3 TaKMX METAJUIOB HEOOXOHMMa IOCJe ydacTKa ¢ MEAHBIMH TpyOaMH, TO HEOOXOIUMO MPEAyCMOTPETh HaIu4He B
TaKHUX U3/IENHUAX MACCUBHBIX aHOJIOB, HATIPHMED U3 MarHusl.

9.7. B cucremax oTOIUIEHHS ClIeyeT COOII0AATh CIIeYIONIHe IpaBuiia;
- u30eraTh U3IHIIHEro (HEOOOCHOBAHHOTO) MOMOIHEHHS 3aMKHYTHIX KOHTYPOB TEIUIOHOCUTEIIEM, COJEPIKAIM KHUCIIOPOI;

- HCO6X0,Z[I/IMO 00eCIeYnTh COACpIKAaHUEC KUCIOpOoAa B TCIDIOHOCHUTEIIC HHIKC BCIIUYUHBI 0,1 MI/I1. HpI/I CHUCTEMATHUYECKOU MOJNUTKE
TCHMIIOHOCUTEIISA KUCIIOPOAOM PEKOMEHAYCTCS NPUMEHATh THAPAa3uH UIIN CyJTB(bI/IT HaTpus,

- Mapbl Me/ib-CTallb, ME/Ib-XKeJIe30, Me/lb-IIMHK B CUCTEMAaX OTOIUICHHS MOTYT BBI3BaTh IPOOJIEMBI TOJIBKO MPH MOAMUTKE TEIJIOHOCHTEIS
kucioponom. Cnenyer mnpeaycMarpuBaTh MeEpbl 10 pPa3beAMHEHHIO TaKUX Map MyTeM NPUMEHEHHs MEepPeXOJHUKOB M3 OpOH3bl MIN
HeprkaBerollel crany. B cuctemax oTomieHus U3 MeIHbIX TPyO Liesiecoo0pa3sHO NPUMEHEHHE OTONUTEIbHBIX IPUOOPOB U3 MEH, B TOM YHCIIe
OMMETaJUINYECKHUX ATIOMUHUEBO-ME/IHBIX.

9.8. He nomyckaercs UcIoab30BaHHE TPYOOIIPOBOAHBIX CHCTEM U3 MEH B KQU€CTBE OCHOBHOTO 3a3EMIISIOILETO AIIEKTPO/IA.

9.9. TexHonorudeckass IPOMBIBKA CHCTEMBI C IIEJNBIO YHAJICHHS OCTAaTKOB (hIroca, BO3MOXKHO IIOIABIIETO B CHUCTEMY, SIBIISETCA
o0s3aTenbHOM onepanueil. [Ipy HCTIOTE30BaHUN COBPEMEHHBIX BOJIOPACTBOPUMBIX ()IIIOCOB TaKyIO IIPOMBIBKY CIIEAyeT IPOBECTH HE Mo3JHEE 2
- 3 Mec mociie OKOHYaHHS MOHTaXa. Y JalleHHe 3ayceHna (IpaTta), 00pas3yroIerocs IpH pe3ke TpyO, SBISeTCs 00sA3aTeIbHBIM TpeOOBaHIEM UL
obecIreueHust CpOKa CIIy>KOBI MEJJHBIX CHCTEM.

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



9.10. OnTUManbHBIMH JUIS LieNeld AJIUTENBHOTO CPOKa CIIyKObI SBJSIFOTCS BEIMYMHBI CKOPOCTH noToka ot 0,25 no 0,5 M/c mist cucrem
OTOIUICHUSI U OKOJIO - B Tipenienax 1,5 - 2 M/c a1 cucteM BOAOCHA0KEHHMSI.

IIpunoxenne A

(cripaBo4HOE)

KO2®PUIUEHTBI MECTHOI'O T'MAPABJIMYECKOI'O COITPOTUBJIEHUA 'HYTbIX MEJIHBIX TPYB U

COEJAHUTEJBHBIX YACTEMN

_____ T T T -
N | Jeramu . Cxemarmueckoe | 3HaueHHE |
LI | | u300paxkenue aetaned |koadpuuneHTa,
S + + +
i1 |OtBOZ Cc pamycom  |PucyHok L 0,5

! lzakpyrnenus >= 5d: | i i

| 90° | o

| s | L

S — + + +
12 |Tpoituku: Ha poxon |PucyHox P05
oot + + +
13 |Ha orBerBnenue 90° |Pucynokx L5
Feeeet + + +
4 |Ha ciusHEE 90° Pucynok LS
S + + +
|5 |Ha pazjerneHue NoToka |PucyHok P30
S — + + +
16 [KpectoBuHa: Ha npoxox,Pucynox 2,0
ot + + +
|7 |Ha OTBETBIICHHE PrcyHoK 3,0 |
ot + + +
18 1O0tcTyn PucyHOK 05

S — + + +
9 Ckoba Pucynok 1,0
S + + +
110 BuezanHoe pacumpenue PucyHok L0
Do i 10,5 !

S — + + +
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11 Kanmau Pucynok 0,7

L--—-+ + +

[Ipunoxenue b

TABJMIBI 1JIA TPUBJINKEHHOI'O T'HAPABJIMYECKOI'O PACYHETA MEJHBIX TPYBOIIPOBOJOB

Tab6mmna b.1

CucreMa BHYTPEHHEr0 ropsiiero BOJA0CHA0KeHH S

T —

1 q, /¢ HapyxHblit auamMeTp Ha TONIIUHY CTEHKH TPYObl, MM |

! + T T T T T T T T T +

| p12x1 ) 15x1 ) 18x1 1 22x1 1 28x1 | 35x1,2142x1,5/54x1,5] 64x2 |76x2,5,

(AN SA UUSS, RN, U S, VU SR, SIS SRS ST S, S SO, SN, (SR, S
| 'V, 110001}V, }1000i}V, 10001V, 10001V, [1000iV, }1000i}V, |1000iV, {10001}V, |1000i}V, |1000i|

i wm/c|  M/c| M/c] m/c| M/c| Mc,| Mc|] Mmc| Mc, Mc| |

EE— S S S S S N S S S S

N 23 415 1617 18 9 110 11 12 13 114 15 16 117 118 '19 20 21 !

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



B R T T e - - e o —— S — e R R S +
10,26 | | 11,961590 11,3201 10,83163,710,49!16,710,31/53 1 | 1 1 11

B S T R S T T N — N — S T e T o o — T T RS S T R N T R +
1028 | ! 12,11'681 '1,41232 10,89!73,310,531192103416,1 1 | L L o111

Fommmeem S T, SRR et ot eeem Fomeee o T temeee o T o T T e L T et +
103 | ! 12,261778 11,5264 11,0 183,610,57121,910,3617,0 10,2528 | | ! 1 1 1

S — S SO T SO S S S ST S S
10,32 | | 12,411882 11,6 1299 11,02194,610,6 124,710,3817,9 102732 1 1 1 1 1 1

R R R T e - - e o —— S — T T T T +
10,34 | | 12,561992 11,7336 11,08 106 10,64 127,710,4 18,8 10283,6 | | | | 1 1

B S T S T T N N — S e T o o T SR T R T S T +
10,36 | ! 12,71'1108 1,8 1375 11,1518 10,68 130,910,4319.8 10,3140 | | ! 1 1 o

Fommmeem Femm et et ot eeae e o S T T e e T Aot aeeae T et +
10,38 | | 12,8611231!1,9 1417 11,21!131 10,72 134,210,46110,910,3214,4 | | 1 1 1 1

B R T S e e T e e S e T R T R S +
04 | 1 13,021136012,0 1460 11,27 1145 10,75 137,710,48111,910,3414,8 | | 1 1 1 1

R L T R N T T N — N — S T S o - N — T T S T N T +
046 | 111 1231603 11,46 189 10,8749,210,55115,510,3916,3 | | | 1 1 1 1

B S S T S T (R S S S e T o T o T SR T DR S SR S T +
10,52 | 111 12,591765 11,66 1240 10,98 162,110,62119,610,44!7.9 10,25!2,05! | | | |

S — e e S e U O S S S S S S S SO
10,58 | ! 1 1 12,91945 11,85296 1,09176,510,7 124,110,4919,7 10,2812,5 | | | |

R R R L e e e e S e T PR R R S +
0,62 | | 11 13,0911076!1,97 337 11,17 87,010,74 127,310,52!111,010312,8 | | | | !

[ L T R R T S N — S — S T o o - N — T T S T R S T +
10,7 11111 12231426 11,321110 10,84 134,410,59!13,8 10,3413,6 102516 | | !

B S T, S S T T o N S o T o T o T R T S T, SR o T +
10,78 | 1 1 111 12481525 !1,471135 10,93 142,310,65!17,0 10,3814,4 10,281,9 | | !

S — S SO S S S S ST S S
10,86 | | 1 1 11 12741635 11,621163 11,03 !51,010,72120,4 10,42/5,2 10312,3 | | !

B R T T e - - e o —— S — e R R S +
10,94 | 11111 12991754 11,77 1193 11,18 60,4 10,79124,2 10,46/6,2 10,332,7 | | !

B S T R S T T N — N — S T e T o o — T T RS S T R N T R +
10,06 | ! 11 11 1306786 !1,8 1201 11,15162,9 10,8 1252 10,4716,45 10,34/2,8 10,24!1,2 !

Fommmeem S T, SRR et ot eeem Fomeee o T temeee o T o T T e L T et +
1,08 101l 1 1D0412,5311,29178,8 10,9 131,510,53!8,1 10,3813,6 10,27!1,5 !

S — e S e SO SO S S S ST S S
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L2000 L L 2261310 11441964 11,0138,510,5919,8 10,42143 103118 |

Fommmeem S T, SRR et ot eeem Fomeee o T temeee o T o T T e L T et +
32 0 L 0L r b 12491373 11581116 11,1146,210,65/11,8 10,47!5,2 10,3312,2 !

S — e S e SO SO S S S ST S S
44 10 0L on b 0911441 11,73 137 11,2154,5 10,7 13,9 10,5 16,1 10,36/2,6 |

B R T T e - - e o —— S — e R R S +
56 1 L 0L b r b1 2941515 11871160 11,3163,610,76/16,210,55!7,1 10,36/3,0 !

B S T R S T T N — N — S T e T o o — T T RS S T R N T R +
0,6 0L b 13021541 11,92 1168 11,34166,7 10,78!17,0 10,57/7,4 10,4132 |

Fommeeee o T et et e T o o o T o o o T T o T et +
0,7 00 b r n o 4002 11,17/80,1 10,86/20,1 10,62!8,9 10,1113,8 |

S — S SO T SO S S S ST S S
DO8 | Ll r b 1D491279 11 741110 11,02128,010,74112,3 10,52!5.2 |

R R T T N — e S S o N — T T R T +
D24 11 L Lon b 681377 1188127 11,1 132,210,79114,1 10,56!6,0 |

B S T S T T N N — S e T o o T SR T R T S T +
D4 L r o h o D8R 1368 12011146 !1,18!36,8 10,85!16,110,6 16,8 |

S — e e S e U O S S S S S S S SO
56 1 L L r b L 13071417 12,141165 11,25'41,610,91118,2 10,65!7,7 |

B R T S e e T e e S e T R T R S +
D720 L 0L r o r o h D 0gNg5 11,33146,7 10,96120,4 10,69!8,6 |

R L T R N T T N — N — S T S o - N — T T S T N T +
D88 1L Ll n o D a1D07 11,41152,2 11,02122,710,7319,6 |

B S S T S T (R S S S e T o T o T SR T DR S SR S T +
3,04 1 L 0L n b b 1955030,111,49!57,9 11,08125,2 10,77110,6 |

S — e e S O SO S SO S S S S S O
32 0L L n o h 068154 11.57163,9 11,13127,8 10,8 11,7 |

R R R L e e e e S e T PR R R S +
336 1 L L n o r o D R1D79 11,65!70,2 11,19/30,5 10,85112,9 |

B L T R L T T N — S — S o T o S — T T R S T R T +
1352 1 L 1L b n 0951306 11,72176,7 11,25/33,410,89!14,1 |

B S T, S S T T o N S o T o T o T R T S T, SR o T +
3,68 1 L Ll or oo nr b 13081333 11,8 183,6 11,3 136,410,93!15,3 |

S — e S e SO SO S S S ST S S
3.8 1 0 b b b 11.9192,611,37140,210,98116,9 |

B R R R R Fomme e - e~ o — S — T T R T T +
M08 1 b b b 11L,99]102 (144 44,3 11,03]18,6 |

B S T R S T T N — N — S T e T o o — T T RS S T R N T R +
W28 10 b 21112 ]1,5148,611,08120,4 |

Fommmeem S T, SRR et ot eeem Fomeee o T temeee o T o T T e L T et +
A48 L 1220122 11,59153,111,13122,3 |

S — S SO T SO S S S ST S S
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68 L 230133 11,66157,7 11,1824,2 |

S— S S S S S O O SO U SR S S SO ST U
488 1 1 1240144 11,73162,5 11,23]26,3 |

S — S S S S S N U S S N S S S S ST S
508 1 0 b b b 1251156 11,8167,611,28128,4 |

R B T S T S St S S S SOV S S S =
S28 1 0 b b b b 2,67168 11,87]72,811,33130,5 |

S S S S o S S S S S S S ST S
S48 1 L b b b b b 271180 11,94(78,1 11,3832,8 |

S— S S S e T SO S U S S S SO ST SO
5,68 1 b 0 L 11 12,81193 12,01183,8 11,43]35,1 |

S — S S S S N SO S N SN S S S ST S
S8 1 L b b b b 1291207 2,0889,6 11,4837,6 |

R T S T S St S S S SOV S S S =
6,08 1 0 b b b 3,05221 2,15(95,611,53140,0

S S S S e S U S S S SO ST S
032 1 0 L b 2,24/103 11,59143,1 |

S — S S S S S N SO S N SN S SN S ST S
6,6 1 1 b 12,3211 ]1,65146,3 )

R B T S T S St S S S SO S S S &
68 b L b 240119 11,7149,7

RN T S T S St S S S SV S S S
704 0 0 b b b 250127 L7753,

S S S S e o S U S S SO S ST S
728 L0 UL L 261135 11831566 )

S — S S T T SO S O S S SN S ST S
TS2 0 0 b b 12,71144 11,8960,3

R B S S S S S S S SV S S S =
760 0 b b b b 2,75]153 11,96164,1

RN S S S S S S St S S S SN S S S
800 1 0 b b b b 12,83]163 2,0268,0 ]

S— S S S S S O O SO U SR S S SO ST U
A8 1 L 1 12921172 12,14(76,0

S — S S S S S N U S S N S S S S ST S
870 1 0 b b b 13,08]192 2,2180,3 ]

R B T S T S St S S S SOV S S S =
928 10 b 123905

EEN— S S S S St S SO S S S S S
956 1 1 b b 1240959

S— S S S e T SO S U S S S SO ST SO
984 1 1 L L L L 25101

S — S S S N S SO S U S S S S ST S
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HOI2Z 0 b 1264107

S— S S S S S O O SO U SR S S SO ST U
10,40 71 b b b b i2,621113
S — S S S S O S O ST S SIS SO S S
10,68 1 1 b L 1279
R T S S S St S S S SOV S S S
1096 1 1 b 284125
S S S S o S S S S S S S ST S
AL24 0 0 0 0 b 28313l
S— S S S S R S N SO S N SN S SN S ST S
ALS2 0 0 0 1290138
S — S S S T O S O ST S SIS SN S ST
AL80 L 1297144
RN T S T S St S S S SV S S S
2,08 10 0 0 b b 13,0405
 — e S S U S S S e S S S S S S

Tab6muma 5.2

Cucrema OTOILIEHUS

T -

q, /¢ Hapy>xHbIif AnaMeTp Ha TOJILMHY CTCHKH TPYObl, MM !

Lo T T T T T T T T T +

oo 12x1 115x1 | 18x1 [ 22x1 | 28x1 | 35x1,2,42x1,5/54x1,5/64x2 |76x2,5 |

: Feee-Tme-- AeeeT oo +-a-- T----- +-aee- T----- +-a-- T----- +-mee- T----- Aeee-Tommm- e R AeeeT o= +eee-Temmm +
iV Hdens- )V lens-V lens- )V lens- )V lens-V  ens-V  Jens-|V Hdens-V  Jlens-|V | denb-|
, , maP| |raP| |raP| 1aP| |taP, |raP| jt1aP| |raP| |taP| 1aP|

Fome- e Femt +-a-- +-a-- +-a-- +--ee- +-ae- +-a-- +-a-- +-a-- Femmet - temt - Femt At +

N 2B 415 %6 7 '8 19 10 111 12 13 14 115 16 17 18 119 120 21 |

720250720 L bbb b
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1504 11,78!690 '1,06176 10,7 '601 10,45'192 1026151 | | | !

EEN— N SN S SN S SR S

1648 | | 1,36/285 10,9 1971 10,57!309 10,3481 | | | | |
R R R o — S — ~+--

1720 11 11,51349 11,0 1119 10,641377 1038199 | | 1 1 1|
R N T R S T o o +--

1792 11 11,65'420 '1,091143 10,7 1452 1041118 10,2638 | !
Fommeae S T, R L T R o T +--

1864 | | 11,8497 '1,191169 10,76 533 10451139 10,29 144 | |
EEN— S SN N S SV SR S

1936 | | 11,96/580 '1,291197 10,83 1621 10,491162 10,3152 | |
e R R o — S — ~+--

1008 | | 12,111670 1,39 1227 10,89 1716 0,53 1187 10,3459 | |
R T R S T o T o +--

1080 | ! ! ! 1491259 0,96 817 10,57 1213 10,3667 10,2527
Fomeeae S T T Femm et e e +--

1520 111 11,591294 11,021924 10,6240 10,3876 10,2731
Femmmem R R S e +--

224 1 111 11,691330 1,081104 10,64 1270 10,4 185 10,2834
R N T R S T o - N — ~+--

296 | 111 11,791369 1,151116 10,68 1301 10,4395 10,3138
R S T S S T S o T o +--

368 | 111 11,891410 '1,211129 0,72333 10,46 105 0,32!42
S N SN S S S S S

440 | 111 11,991452 11271142 10,75 1367 10,48 1116 10,3447
R R R S e +--

5120 111 12,091497 11,341156 0,79 1403 10,5 1127 10,3551
R L T SRR S T o - N — +--

1656 | | | | 11,46'186 0,87 480 10,55!151 10,3961 | | !
R S T, SR S T, SR o T o +--

1800 | ! ! ! 1,591218 10941563 0,6 !177 10,4271 | | |
SO N SN S S S SR S

1944 | 111 11721253 11021653 10,65 1205 10,4582 10,2621
R R R o — S — ~+--

088 | 1! 1 11,851291 1091748 10,7 1235 10,4994 10,2824
R N T R S T o o +--

2320 111 11,971331 1171851 10,74 1266 0,521107 0,3 127
Fommeae S T, R L T R o T +--

2376 1 |11 2.1 1374 11,241959 10,79!300 10,55 120 10,3231
EEN— N SN S SN S SR S

=t e +-eee- A+ +me- R L L L +

=t +-ae- +-a-- +-a-- +-a-- Femmet - temt - Femt At +

it +-em- +-- +-a-- +-m- Fomeet - R R Fmt - +

S S S S S ST S S S S S

=t +-e- +-aee- +-ee- +-m-- R L Aot Aot +

=t +-a- +-a-- +-a-- +-a-- Femmet e temt - Femt Fmt +

B et EEE +-eee- +-eee- +-me- Femeet - R R Fomet - +

S S S N S R S S SN S S

=t +-e- +-a-- +-a-- +-m-- it L A+t At +
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13600 | 1Ll 11921222 11,221691 10,851276 10,5!70 10,3631 10,2613 |
R N T R S T o o N — N — S T e T o o — T T RS S T R N T R +

13888 | I L 1 1 1 L1 12041248 !1,291772 10,9 307 10,5378 10,3834 10,27!15 |

4752 0 1L n o n 581113 11,1452 10,6515 10,4850 10,33121 |

07920 0 b b 1 11,331458 10,961199 10,6984

HOSIZ G o b b b 11431525 11,03228 10,7497 |

12320 0 0 b b 1521597 111259 10,7910
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S S S S S S S U T S S S S S S
33920 4 0 Lo 11,821838 11,321364 10,94154 |

T e S S S ST S S S S S
4112 0 0 o 11,921928 11,391402 10,99i170 |
T O O S S S ST S R ST B S
48320 L 1 12,021102 11,46/443 11,04/187 |

R S S S S S S S S S SO U S S S S S S S S
57680 10 0 P 11,551492 11,08.201 |

S S S S S S N T S S S S S S
67047 0 0 1 P01 Le4sST (1171235

T e S S S S S S S S S
176400 1 0 0 P 1L731619 (1,241261 |

T S O O S B S ST NS ST S S S
8576 11 1 Poro 0 11,831684 11,3288 |

S S S S S S S S U S S S S S S S S S S
195120 4 0 0 P 11927752 §1,37317 |

S S S S SN O S S S S S S
204481 000 P01 12,011824 11,44347 |
S O O S S S ST S ST S S S
225720 0 0 0 b1 11591426
S O O S S S ST SN R ST S S
239040 000 b1 11681469

S S S S S S S S S N T S S S S S S
250560 00 0 oro 1 aL76514
S S SN O S S S S S S
262081 100 b1 L8460 |
S O O T S S S ST S ST S S S
273600 0 0 b 11921609

e S S S S S S SO S U S S SO SO S S S S
285120 0 0 0 b1 12,000600 |

S S S S S S S U T S S S S S S

i IIpumeuanue. B rabmuie - V B M/c, [lensta P B [1a/m.

1,721753 11,25/327 10,89138 !

IIpunoxeunune B

(cripaBo4HOE)
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HOMOI'PAMMBI AJ11 HPUBJINKEHHOT'O T'MAPABJIMYECKOI'O PACYHETA MEJHBIX TPYBOIIPOBO/J0B

0,7 3 d,
. — 76,1
0,5 —
o3 ST - 64
4 — q 10—
7] 3 —] 6 L 54
4 —]
0,1 2 — -

1 1,5 — 2~ 42
0,073~ -
0,05— 1 —

7 W= E — 35
0.03— 05— ™~ 06—
0.4
0,5~ 02 1 — 28
0,01 ™~ ~
E 0,1— |,
0,007— 0,25~ E
— 0,061
0,005 — — 18
0,003—
. L. 15
0,001—L L

- HapyXHBII JUaMeTp TpyO, MM;

( - pacxox Boabl, Ji/c; V - CKOPOCTh, M/c;

i
- OTepH Haropa Ha TPeHHe 10 JUIMHE TPyOoIpoBoaa

Pucynok B.1. Cucrema X0J10/1HOT0 BOAOCHAGKEHH S

He siBisiercst ounmanbHbIM U3AaHUEM TPeIHA3HAYCHO JUIsl 03HAKOMUTEIIBHBIX I[ejIei. becriaTHo mpeaocTaBisieTcs! KITMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMa.



AP 1 =—
0,7 —4
0,5 —

0,3 —

07— V 2/
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He sBnsercs OqJHHHaHLHBIM U3JaHUEM MIPEAHA3HAUCHO JI1 O3HAKOMUTEIIBHBIX LEJICH. bECIUIAaTHO MPEAOCTABIIACTCS KIMEHTAM KOMIIaHUN

«/IpeBrpamy - nepeBsiHHbBIE JOMA.



- HapyXHBbIH JUaMeTp TpyO, MM;

G - ceKyHAHasi Macca TeIJIOHOCHUTeJIsl, Kr/c; V - CKOPOCTb, M/c; - HOTepu AaBjeHus, klla/m

Pucynok B.2. Cucrema oTonsieHust

[Ipunoxenue I

(ctipaBoYHOE)

METOJUKA PACUETA PACCTOSIHUY MEXIY ONTOPAMM I'OPU30HTAJBHBIX TPYBOITPOBOJIOB

Paccrosinue MEXYy TOPU3OHTAJIBHBIMU OITOPpaAMHU CIEAYET ONIPEACIIATH 110 Q)opMynaM, YYUTBIBAKOLIUM:

JIONYCTUMOE 3HaueHue nporuda Kak abCONOTHON BeNU4uHbI {

L, »0,4727384 = Die.
(354.AEf) T

rae E - monyne ynpyroctu meau, Ila;

D - HapyxHblil TUameTp TpyObl, M;

w =025,

m
YacCcTH HApy’>KHOI'0 JuaMeTpa

L. 20, 4720384 A8m)“ D™
1 ] E G lj E (l—'.2)

m
4acTH MpoJeTa

L., »0,366(384A8m,y D*
[} 2 ( _:l H (r,3)

v=10,33;

JIOMCTHMOE HATIPSKEHHE B CTEHKE TPY6Obl TG0 MPOYHOCTE COETMHEHHS, HAXOISNIEr0Cs MEXTy OTIOpaMH, Ha pacTsukenue &

L,>n,314[1zﬂp[a—ijp]] ,
E T4

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«JlpeBrpam - IepeBsIHHBIE JOMa.



rzae P - BHyTpeHHee naBneHue B TpyOonpooze, [la;

£

K!"l: +K3 ® , (FS)

¥ ¥ o
rae u - YACIBbHBIN BEC MEIN U BOJBI, H/M3, COOTBETCTBECHHO,

I O
TP - xoodduiuentsl, npunnMaembie o rpadukam (pucyHok I.1) B 3aBMCMMOCTH OT BenuumHbl N, o0patHoit SDR TpyGb
(OTHOILIEHHE HAPY)KHOTO AUAMETPA K TOJIIMHE CTEHKH).

100 K, 100 K, 100 K,
St
6 50 30
7 -
8 r 40 _4 35
ok 3
1ol 30 40
12 25
14t 2 —{ 45
16
18
oE 16 K, 4
14
5L 12 -l 55
30k 10 K 6
35
o 8
ast 7 65
sof 6
60F S 470
0F 4.5
sof 4 75
s0f 35
100 3 1 I SR S W N N TS S W ()
1 2 3 4 5 6 8 1012 16 20

IQQII -

Pucynok I'.1. 'padpuku nns onpenenenns ko3ppuuneHToB

E,E wE
B 3aBUCHUMOCTH OT n (OTHOHICHI/IH TOJIIUHBI

CTeHKH K Hapy:KHOMY IuaMeTpy TpyObI)

m
CrenyeTr IpHHUMATh B 3aBUCHMOCTH OT BUJIa IPOKJIAJKH TPYOOIPOBOJOB (CKPBITAs UM OTKpPHITas) 3HadeHus = 2,5 - 10 Mm, =0,02 -

m .
0,1um =0,001-0,01, ¥ -20-30% MPOYHOCTH MEJH, U3 KOTOPOH H3rOTOBJICHBI TPYObI, 1160 50 - 60% NPOYHOCTH HA PACTSIKEHHE
KOHKPETHOTO BHUJIA COETUHEHHUS (TTasHOr0, KOMIIPECCHOHHOTO, pe3500BOT0).

[Ipunoxenue [

(ctipaBoYHOE)

KOMIIEHCAIIUA TEMITEPATYPHBIX IMHEMHBIX TE®OPMAIIANA TPYBOIIPOBOJIOB

Kommnencanust TemneparypHbix aedopManuii y4acTKOB TPyOONpPOBOAa MOXKET ObITh OCYIIECTBIEHA 3a CYET CAaMOKOMIICHCALUH IIPU

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«JlpeBrpam - IepeBsIHHBIE JOMa.



COOTBCTCTByIOIHeﬁ pacCTaHOBKE HENMOJABUIKHBIX U CKOJIB3AUIUX OIIOP.

Pacuer xomneHncupyromei criocooHoctr I1-00pa3HbIx 1 [-00pa3HBEIX 3JIEMEHTOB TPYOONPOBOAOB MIPOU3BOAUTCS 1O (HOpMyIIe (PHCYHOK

A1)

= fat)
L 2 AL 1y

L
rae - BBUICT KOMIICHCATOpAa, M;

A

- JINHECWHAs L(e(bopMauI/m ydacTka pr60np013011a 1Py USMCHCHUHU TCMIICPATYpPhI BO3AyXa [IPU MOHTAXXE U JKCIUTyaTalluu, M;

A - ko3 dunueHt ynpyroctu Tpyo, A = 33.

L
- — 3|
Al Lol
Y4 AV
N ZAY

L He menee 167

3

a - 0TBO/I00OPA3HBIX; 0 - KPYroBbIX; B - II-06pa3HbIX
Pucynoxk /I.1. PacueTHble cXeMbI THYTBIX KOMIIEHCATOPOB

Jnst TpyO B MSITKOM, TOJIYTBEPIIOM U TBEPAOM COCTOSHUSX JIMHeWHas nedopmanus onpenensercs mo popmyie

A= LA, (1.2)

rae L - nnuHa nedopmupyemoro ydactka TpyOOIpoBoa IpH TeMIEpaType MOHTAXa, M;

& THepenas TeMIIepaTyp MeX/y TeMIIepaTypoi Bo3ayXa B IIOMEIEHNH P MoHTaxe M sKkciuryaTanuy, °C (K);
a o L 17107,
- K03(GUINEHT THHEHHOTO pacIIUPEHHs MEI, PaBHBIH 1/°C (1/K).
[Ipunoxenue E
(ctipaBoYHOE)
TEMIIEPATYPBI HAMKH

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«JlpeBrpam - IepeBsIHHBIE JOMa.



Tabmuna E. 1

T —
 CocraB mpumoss | Temmneparypa miasnenus npumnos, °C |
+ + +
. 97% Sn | 200 - 240 |
i 3%Cu | |
+ + +
. 95% Sn | 200 - 250 |
P SwAg i
L +

Tabmuua E.2

T T -

i CocraB npunosi | Temmeparypa miasienus Temneparypa naiiku, °C,|

| | mpunos, °C | 1

+ + + +

| 45%Ag | 640-680 | 670 !
' 27%Cu ! ! !
i 3% Sn i i i

. 25%Zn 1 | |

| 44%Ag | 680-740 | 730 !
! 30%Cu | ! !

' 26%Zn | ! !

I 34%Ag | 630-730 | 710 !
I 36%Cu ! ! !
! 3%Sn ! ! !

! 27%Zn | ! !

2% Ag I 650-810 | 710 !
| 6%P | | |

L 92%Cu | ! !

' 6%P ' 710-880 | 730 !

| 94%Cu | ! !

Tlaiika Meb-MeIb BO3MOXKHA Oe3 htroca, a st MaiK| Meflb-JIaTyHb WIIH Meflb-OpoH3a HE0OX0AUMO MPUMEHSTH (ITIOC.

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



[Tpunoxenue XK

(ctipaBoYHOE)

BUBJINOI'PA®UA

[1] TY 48-0808-47-96 TpyObl MeHBIE BOAOMPOBOIHBIC
[2] TY 184450-106-043-98 TpyOb1 MenHbIe A7 TPyOOIIPOBOIOB

[3] TV 184450-106-044-98 dutuHrM (COeMHUTENBHBIC YaCTH) U3 MU JUISI COSAMHEHUS TPYOOIPOBOIOB METOOM KalMJUIIPHON Maiku

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
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