TEXHUYECKAA UHOOPMALIUA
OPUTUHTU U3 MEOUN U KPACHOU BPOH3bI



BBogHasa nHdopmauuma
PUTUHIN U3 Meaun U KpacHOM GpOoH3bI noa namky pupmbl SANHA

BbicOKkOKa4YeCTBEHHbIE PUTUMHIM ONsi CoeauMHEHUs TPyOD, M3roTOBNSAKOTCS COrMacHo
ctaHgaptam DIN 2856 yactb 10 n 11, ISO 2016. ®UTUHIM NpomM3BOAATCHA MO cambiM
COBPEMEHHbLIM TEXHONOMUSAM.

drvpma  OCyLLECTBMSET HeNpepbiBHbIA  KOHTPOSMb  KayectBa  NPOM3BOAMMOMN
npoaykumn. [lonyck repmaHckoro MHcTuTyTa Lloyd, mapknpoBka (oUTUHIOB TOBApPHbLIM
3Hakom RAL — «RAL-RG 641/4», pernctpauus domntnHros Hemeuknm O6begmHeHnem
Bogbl n asa (DVGW) nog Homepom «DVGW L 017» nogTsepXgatT BbICOKOE
KayecTBO npoaykuuu. [oMMMO 3TOro OCYLLECTBMISIETCA NpoBeEpKa KadecTBa
MaTtepuana co CTOPOHbl HE3aBMCUMbIX MHOCTPaHHbLIX OpPraHn3aumn.

Kaxabin (pUTUHT nmeeT UpMEHHY0 MapKnpoBky SA. PUTUMHIN, COOTBETCTBYIOLLNE
cTaHgapTaMm, UMetoT Takke 0003Ha4YyeHne B BUAE 3HAYKA:

0)

Pe3bb6oBbie ¢ouTHriM SANHA 13 KpacHon GPOH3bI

MponsBoacTBo pe3bboBbIX (UTUHIOB U3  KpacHOM OpOoH3bl OCyLeCcTBNAeTCS
cornacHo ctanHgapty DIN EN 10242 : «Pe3bboBble OUTUMHIM M3 KOBKOFO YyryHay.
Pesbba outnHros cootsetctayeT ctaHgapTty DIN 2999 vactb 1.

MeHeXKMeHT KayecTBa:
KoHTponb npoaykuuu n rapaHtTus kadyectsa cornacHo DIN EN ISO 9002

MeHepKMeHT kadecTBa noateepxaeH ceptudukatom DIN EN ISO 9002.

B oTHOWeEHUN ocTaToyHOro yrnepoga u OCTaTKOB CMa304HOro BellecTBa, KOTopble
BO3HMKAOT MpU Npou3BOACTBE (PUTUHroB, TpeboBaHua ctaHgapta DIN 2856 4vactb
10 ObIM NOBLIWEHBLI, U MAKCMMaribHO OOMNYCTUMOE 3Ha4YeHWe 3TUX BELLECTB Oblfo
CcHwxeHo ¢ 1 mr/am? go 0,5 mr/am?, G6powtopa DVGW — GW 8.

Mporpamma nocraBoK

dUTUHIM Nog Nanky N3 megm
cornacHo DIN 2856
pasmepbl 0T 6 40 159 Mm Cepus 5000

DUTUHIM Nog, Narky N3 KpacHom BPOH3bI
cornacHo DIN 2856
pa3mepbl 0T 6 MM X 1/8 o 108 mm x 4 Cepusa 4000

Pe3bboBble HUTUHIN U3 KpacHOW OPOH3bI
cornacHo DIN EN 10242
pa3mepsbl oT 1/8 oo 4 Cepusa 3000



MegHble yrosnku nog namky
cornacHo DIN 2607

MeaHble donaHubl
cornacHo DIN 2642

MefHble 3arnyLku
cornacHo DIN 2617

dnaHubl N3 KpacHOW BGPOH3bI
cornacHo DIN 2642,

DIN 86033, DIN 2577,

DIN 2566

PesbboBble KoMneHcaTopsbl
TemMnepaTypHOro yaIMHEHNS
N3 naTyHu

Knuncobl

XOMyThl
Tpybopesbl
Mpunown n gntochbl

U3roToBneHue getanemn Ha 3aka3s

Mbl rotoBbl M3roToBUTb Ans Bac getann Ha 3akas. [na aToro Ham Heobxoguma
Balua 3asaBka co cxemon getanmu.

Yka3zaHusa 6e3 o6sa3aTenbLCTB
Bce cxembl, pasmepbl M pekoMeHOauMuM [aHHOro kaTanora pgatotca 6e3
06513aTenbCTB, M Mbl OCTaBnsieM 3a coboin NpaBo BHOCUTb M3MEHEHUs ntoboro poaa.

Hawn TexHnyeckme KOHCynbTauumn OCyLLecTBAsTCA 6e3 npeaoCTaBNeHUsa Kakux-
nnbo rapaHTun.

TexHn4yeckune XapaKTepucTtukum

®UTUHIM Nnoa Nnanky

Ycnosus akcnnyaTauum U NpUMeEHEHKE:
OcHoBHbIE 3KCMItyaTtaunOHHblIe HOPMbI COAEPXaTCA B HM)Kecne,u,yrow,eﬁ Tabnuue 1:




Tabnuua 1: akcnnyaTauMoHHbIE YCIOBMS

Cnoco6 Mpumepbl ana  msarkon [ Pabouas Pabouee n3bbITOYHOE
nankm TBEpLOM nanku ), 2), 3) Temnepartypa | gaBnexHue (B Gapax) ans
BHELUHEro AnameTpa
Tpy6bl ?)
°C 6...28 | 35...54 | 64...108
MaKc. MM MM MM
| 30 16 16 10
CsuHeu/onoBo
S-Pb50Sn50 — aptukyn 4930 65 10 10 6
Msrkaa nanka 110 6 6 4
| 30 40 25 16
Onoso/cepebpo unm
OnoBo/meab 65 25 16 16
S-Sn96Ag4 — apTtukyn 4934
S-Sn97Cu3 — apTukyn 4933 110 16 10 10
]] 30 40 25 16
Cepebpo 6e3  npumecn
Kagmuns
L-Ag45Sn — apTtukyn 4937
\' 65 25 16 16
Cepebpo c NPUMecCHIo
Kagmns
Teepaas L-Ag40Cd — apTukyn
navka 4938
110 16 10 10
Vv
Megb/ochopocoaepalumi
npunom
L-Ag2P — apTtukyn 4936
L-CuP6 — aptukyn 4939

) Beibop 3aBUCKT OT 00/1acTu NPUMEHEHUS U CYLLIECTBYIOLLNX NPeanMcaHni.
2) MNpwu BbICOKOM paboyem gaBrneHUn U BbICOKUX paboumx TemnepaTtypax npunoun ans Markomn
M TBEPAOW NawKyM C COOTBETCTBYHOLWMMN doritocamm nogbuparTcst COrnacHo pekomeHaaumsim

opraHunsaumu, NponssogsaLen Npunon N PUTUHIN.

%) B TpybonpoBogax NUTbEBOW BOAbl HEAOMYCTUMO mcnonb3oBaHue npunoes 4930 n 4938.

NMpumeHeHne

Mpu npmMeHeHnn PUTUHIroB cneagyert cobnogaTb cneagywwme npeanncaHud:

- ansa Tpy6: paboumn nuct DVGW GW 7
- AN nankv n npunoes: paboyun nuct DVGW GW 2

- ana dnocos.: pabouunn nuct DVGW GW 7

-  ANA YCTaHOBOK ra3oCHabXeHusA: TexHuM4eckue npasBuna Ans YCTaHOBOK
raszocHabxeHus (TRGI) cornacHo paboyemy nucty DVGW G 600

- ANA yCTaHOBOK BOAOCHAOXEHUA: TexHuM4eckue npasuna Ans yCTaHOBOK
BogocHabxeHusa (TRWI) cornacHo DIN 1988 n pabouyemy nucty DVGW




Manka n paboymne BelecTBa

Tabnuua 2: TBepaas 1 Msrkasi naika B MegHom Tpy6onposoae

L< 450°C

aunTUNeH-Bo3AayX,
ANEKTPUYECKUN
KOHTaKTHbIN
nasinbHbIn Npubop

Cnocob naiku TemnepaTypa | PekomeHagyemble ObnacTb NnpuMeHeHus
npubopbl Ans nanku Tpyb6onposoz Tpyb6onposoz Tpybonposoae! | Manka 6e3 duTuHros B
XON0AHOro W | ueHTpanbHoro | Ans TpybonpoBoge ropsiyero
ropsiyero OTOMMNEHNs TpaHCnopTy- " XOJ04HOro
°C BOAOCHabXeHus (cBbiwe 110°C) | poBku BOJOCHAOXeHUst
NpPUPOLHOro n MydTbI OTBoAbI
XKNOKOro ra3oB
TBepaas navika > 450°C AuunTtuneH- Honyctuma ansa | Jonyctuma Honyctnuma Oonyctuma gns Tpy6
KMcropoaHas unm Tpy6 OvameTpom oT avametpom oT 35 MM
nponax-kucnopogHas | 35 MM cormacHo cornacHo pabouemy
ropernka paboyemy nucty nucty DVGW GW 2
DVGW GW 2
Msrkas navika MponaH-Bo3ayX, Honyctuma Heponyctnma Heponyctnma Honyctuma Heponyc-

TMMa

NMpumeHeHue

Utobbl npegotBpaTuUTb neperpeB M obpasoBaHWe TOYEYHOW KOPpPO3MM B MecTe
nawmkn, cornacHo TpeboBaHusim paboyero nucta DVGW GW 2, B Tpybonposoae
NMMTbEBOM BOAblI C AMaMeTpoM Tpyb 28 MM BKNIOYUTENBHO, peKOMeHAyeTCs Msrkas

nanka.

Mpn TBepaonm nanke Heobxoaumo obpallaTb BHMMaHWE Ha TO, 4YTOObI pabouvas
TemnepaTtypa npunos He 6bina npesblleHa. M3-3a HM3KUX paboumx TemnepaTyp
PEKOMEHAYHTCS NpUnoun, cogepxawme cepedpo.
Mo npunymHe TOro, YTO HOPMbI AoMnyckalT 6ONbLWKIA 3a30p B MEcTe narku U u3-3a
Gonee HU3KOWM TENnOnNPOBOAHOCTWU, ANA coeauHeHus Tpyb gmameTpom OT 64 mMm
pekoMeHayeTca TBepaas navka.




Tabnuvua 3: npunou n cnckl Ans TpydbonpoBogoB U3 Meau

ApTukyn Mpunon Crtangapt no | CoctaB npunos WHTepBan Matepuan dntoc Honyck
DIN EN Temneparyp cornacHo DVGW ans
29453 nnaeneHus . DIN 8511
Ne Ne % c Tpyba | ®utuHr apTv’:ll;yn BOAbl | rasa
Meab
< 4930 1 S-Pb50Sn50 | 50 Sn; 50 Pb 183 - 215 KpacHas 4941 2) +
= 6poH3a 4950 - -
@ JlaTyHb
3 Megpb
E 4933 ) 3 S-Sn97Cu3 97 Sn; 3 Cu 230 - 250 Meab Kpachas 4941 2) +
s 6poH3a 4943 2) X -
z JlaTyHb
= Meapb
§ 4934 2) 4 S-Sn96Ag4 96 Sn; 4 Ag 221 KpacHas 4941 2)
s 6poH3a X -
C JlatyHb
Paboyas
DIN 8513 Temneparypa
C
Megpb -
4936 ) L-Ag2P 2 Ag; 91,8 Cu; 710 Meab Kpacrast
6,2P 6 - X X
poH3a 4948
JlaTyHb F- SH1
Meab
1 .
E 4939 ) L-CuP6 93,8Cu; 6,2P 730 Menp Kpacrast
o 6poH3a 4948 = X X
5 JlaTyHb F-SH1
g Meab
Q 4937 ) 5 L-Ag45Sn 45 Ag; 27 Cu; 3 670 Meab KpacHas 4948 = X X
. Sn; 25 Zn 6poH3a F-SH1
g JlaTyHb
s Megpb
S 4938 2 L-Ag40Cd 40 Ag; 20 Cd; 19 610 Megb KpacHas 4948 =
o Cu; 21 Zn 6poH3a F-SH1 - -
C
JlaTyHb
Meab
D) L-Ag34Sn 34 Ag; 36 Cu; 3 710 Menp KpacHas 4948 = X X
Sn; 27 Zn OpoH3a F-SH1
JlaTyHb
Meab
D) L-Ag44 44 Ag; 30 Cu; 26 730 Menp KpacHas 4948 = X X
Sn 6poH3a F-SH1
JlaTyHb

") CornacHo paboyemy nucty DVGW GW 2 Heobxogmmo Mcnonb30BaTh TOMbLKO 3TU NpUnon
2) ®dnockl AOMNYLLEHHbIE K UCNONb30BaHWI0 cornacHo paboyemy nucty DVGW GW 7

TennoBoe yanuHeHue Tpy6

OavH meTp megHom Tpybbl npu pasHuue Temnepatyp B 100 K yanuHsertca
npuMepHoO Ha 1,7 MM He3aBMCUMO OT AnameTpa Tpybbl. Ecnn npu nHctannauum tpy6
9TOT (paKkT He YyuyuTbiBaeTCd WM He npedycmaTpuBaeTcss BO3MOXHOCTb Ans
pacwmpeHus Tpyb, TO Npu Harpyskax aTO MOXeT MpuMBecTU K 0bpa3oBaHUIO TPeLUnH
Ha Tpybax, UTUHrax unM B MecTe coefuHeHusi. B OTHOoweHun TennoBoro
yOIMHEHNA HeobXxoaUMO y4uTbIBaTh criegytowee npasuno:

Mexay [OByMSA Y3rOBbIMM TOYKaMu [LOMKHbl ObiTb obecneveHbl ycnosus Ans
TENnoBoro yanuHeHus Tpyool.

Mpn 6Gonee KopoTkMx oOTpeskax TpybonpoBoga HeobGxoaumble YCNoBUS AN
TENnoBOro yanuvHeHus Tpyb cosgatoTcs nocpeacTBOM NPaBWUIIbHOTO COYeTaHust
HanpasneHus TpyObl, pacnosioXXeHMUs XOMYTOB U KIUIC.




Tennosoe yanunHeHue pr6
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Cxema 2: pacnonoxeHue Tpyb, cosgatoLlee ycnosusi ons
TEMMoBOro YANMHEHNS

——

Cxema 1: pacnonoxeHue XoMyTOB W KNUMc

Tabnuua 4: nameHeHne AnuHLI MegHoro Tpybonposoa (B MM) B 3aBUCMMOCTM OT pasHULbl TeMnepaTtyp v AnviHel Tpyo

OnnHa PasHuua Temnepatyp B K
TpyObl
M 20 30 40 50 60 70 80 90 100
1 0,33 0,50 0,66 0,83 1,00 1,16 1,33 1,49 1,66
2 0,66 1,00 1,33 1,66 1,99 2,32 2,66 2,99 3,32
3 1,00 1,49 1,99 2,49 2,99 3,49 3,98 4,48 4,98
4 1,33 1,99 2,66 3,32 3,99 4,65 5,31 5,98 6,64
5 1,66 2,49 3,32 4,15 4,98 5,81 6,64 7,47 8,30
6 1,99 2,99 3,98 4,98 5,98 6,97 7,97 8,96 9,96
7 2,32 3,49 4,65 5,81 6,97 8,13 9,30 | 10,46 | 11,62
8 2,66 3,98 5,31 6,64 7,97 9,30 | 10,62 | 11,95 | 13,28
9 2,99 4,48 5,98 7,47 8,96 | 10,46 | 11,95 | 13,45 | 14,94
10 3,32 4,98 6,64 8,30 9,96 | 11,62 | 13,28 | 14,94 | 16,60
11 3,65 5,48 7,30 9,13 | 10,96 |12,78 | 14,61 | 16,43 | 18,26
12 3,98 5,98 7,97 9,96 | 11,95 | 13,94 | 1594 |17,93 | 19,92
13 4,32 6,47 8,63 |10,79 | 1295 |1511 |17,26 | 19,42 | 21,58
14 4,65 6,97 9,30 | 11,62 | 13,94 | 16,27 | 18,59 | 20,92 | 23,24
15 4,98 7,47 9,96 (12,45 14,94 | 17,34 |19,92 | 22,41 | 24,90
16 5,31 7,97 10,62 | 13,28 | 15,94 | 18,59 | 21,25 | 23,90 | 26,56
17 5,64 8,47 11,29 | 1411 | 16,93 | 19,75 | 22,58 | 2540 | 28,22
18 5,98 8,96 11,95 | 14,94 | 17,93 | 20,92 | 23,90 | 26,89 | 29,88
19 6,31 9,46 12,62 | 15,77 | 18,92 | 22,08 | 25,23 |28,39 |31,54
20 6,64 9,96 13,28 | 16,60 | 19,92 | 23,24 | 2556 |29,88 | 33,20




MaTepuanbl
Menob
OUTUHIN N3 Mean:

dnTUHrIM unarotaenuearoTcsa U3 agesokcuamposaHHon meam SF-Cu cormacHo DIN
1787, cootBetcTBeHHO Cu-DHP cornacHo ISO 1337.

KomnnekTywouime getanv n3 natyHu:
CuZn39Pb3 (Ms 58) cornacHo DIN 17660, cootBeTcTBEHHO CuZn40 cornacHo ISO
1338 n ISO 476.

HakngHble ranku:
Bce pUTMHMM nocTaBnAlTCA C NAaTYHHLIMWU rankamm

KpacHas 6poH3a

PUTUHIN N3 KpacHOW BPOH3bI:

dopmoBoe nuTbe (NMUTbe B necyaHble opmbl): G-CuSn5ZnPb (Rg 5) cornacHo DIN
1705

HenpepbiBHoe nutbe: GC-CuSn5ZnPb (Rg 5) cornacHo DIN 1705

KpacHaa ©poH3a Rg 5 cormacHo DIN 1705 B cootBetctBuM ¢ CuPb5Sn5Zn5
cornacHo ISO 1338. Menko3epHucTas CTpykTypa Martepuana KpacHom OpOH3bl
HenpepbiBHOrO NuUTbst Rg 5 B OTHOWEHWM NPOYHOCTU NPEBOCXOAMT NUTbE B
necyaHble hopMbl, YTO obecneynBaeT fny4llee cnamBaHue.

Manka:
DPUTUHIM N3 KpacHon BPOH3bI NOAXOAAT Kak AN MArkOW, Tak 1 Ang TBEPAOWN Namnku.

TemnepaTypOCTONKOCTb:
KpacHas 6poH3a BblgepxmBaeT Temnepartypy B 225°C.

Koppo3noycTon4mBOCTb:

M3-3a BbICOKOrO COAepXaHUs Mean KpacHad OpoH3a YyCTOMYMBaA K MOHMXKEHWUIO
coaepXXaHns LMHKa U KOPPO3NOHHOMY pacTpecknBaHuio. Meab ABnsSeTca HageXHbIM
M YCTONYMBBIM K KOPPO3MM MaTepuarioM, YTO OYeHb BaXHO Ans TpybonpoBoaos
NMUTLEBOIO BOJOCHAOXeHUS.

Hdonyck ans MoHTaXxHbIX AnameTpoB cornacHo DIN 2856

UYTOo6bI TOYHO oOnpefenuTb pacnpeferneHve npunos M OOCTUYb LEHTPUPOBaHUSA
BbIxoga uUTMHra wunu KoHua Tpybel B MydTe, B Tabnuue 5 npuBoadatcs
YyCTaHOBMEHHbIE JOMYCKMW:



Tabnuua 5: HAOonycCK Ana MOHTaXHbIX AuaMeTpoB

MoHTaXHbIN Honyck ansd cpenHnx anameTpos 2y | PasHuua gnameTpoB
anameTtp OTHOCUTENBHO ...AnameTtpa D
DY BHelwHWi anameTp BHYyTpeHHUI Makc. MuH.
BbIXx0o4a nog nanky anameTp MydThl
6... 186) + 0,045 3) + 0,155 0,20 0,02
+ 0,065
22,28 + 0,055 3) +0,185 0,24 0,02
+ 0,075
25...54 +0,07 3) + 0,230 0,30 0,02
+ 0,090
64...108 4)6) +0,07 +0,33 0,40 0,03
+0,10

1) BHewmHu guameTp MegHow TpyGbl — HOMUHANMBHbLIN pasmep

2) CpegHee apudmeTnyeckoe M3 OBYX AMaMeTpoB, NPMBEAEHHbIX B NpaBoOM cTonbue, KOTOpble W3MepsTCcs B
NPOU3BONbHOM CEYEHUU ANVHbI BbIXOAOB AeTanu nog navky

3) B cooTtBetcTBMM C OonyckaMu BHELHWX AuameTpoB cornacHo ISO 274 tabnuua 2

4) Tlpouecc coeanHeHus TpebyeT Npu TakMx AnaMeTpax BbICOKOW TEMMONPOBOAHOCTU

5) [pouecc coeagnHEHUst NPy TaknX YCIIOBUAX ONpeAenseTcsa He TONbKO KanunnspHeiM addekTom

6) [Ons MoHTaxHbIx gnameTpoB 14, 16, 70, 80, 133 n 159 HeT KakMx-Nnnbo cTaHAAPTHbIX Pa3MepoB

OnuHa noBepxHOCTWM AeTanu, Heobxoaumasi OnNsA COeAUHEeHUs NMocpeacTBOM
namkK1 U AonNycTMMble OTKITOHEeHUA anameTpoB cornacHo DIN 2856

3HayeHns OnMHbI  NMOBEPXHOCTW  AeTann, HeobxoaMmow Ons  coeduHeHus
NoCcpeacTBOM Mankn U ONYCTUMbIE OTKIIOHEHUSI BHYTPEHHUX W BHELLHMX AnamMeTpoB
BbIXO4O0B AeTanen nod navky (cxema 3, 4) npuoasTtcs B Tabnvue 6.

S B

2L

Cxema 3: naika ¢ BHyTPEHHEN CTOPOHbI Cxema 4: navika ¢ BHELLUHEeW CTOPOHbI




Tabnvua 6: onnHa NOBEepPXHOCTEN AeTarnen B MecTe Nanku 1 oNyCTUMbIE OTKIIOHEHUS] AMaMETPOB

MOHTaXHbIN [OnnHa noeepxHocTu | nnHa noBepxHOCTU | JonycTuMble
anavetp aetanu Angd navkui ¢ | getanu gns navku ¢ | OTKNOHEeHUs ans
BHYTPEHHEWN CTOPOHbI | BHELLUHEW CTOPOHbI L1w L2
L1 L2
D7) MM MM
MM MM
6 7 9
8 8 10 +1,2
10 9 11
12 10 12
15 12 14 +1,4
18 14 16
22 17 19 +1,6
28 20 22
35 25 27
42 29 31 + 2,0
54 34 36
64 35 38
76,1 36 39 +25
88,9 40 43
108 50 53

") BHewHun gnameTp MegHou TpyObl — HOMWHAmNbHbLIA pasmep

KoHcTpyKkuusa pe3bObl

CoeanHutensHas pesbba:

PUTHNHIM C pe3bbon N3roTaBnNMBaKOTCA:

a) ona pesbboBoro coeanHenunsa cornacHo DIN 2999 yacTb 1, KOHMYECKas BHELUHSAS
pe3bba.

6) Ans KpenexxHoro pe3bboBOro COeAMHEHNS C rankamm U NPUroHOYHbIMU AeTans MK
cornacHo DIN ISO 228, yacTtb 1.

JdonycTumMble OTKNOHEHNSA pa3MepoB Pe3b00OBbIX BbIXOO0B:
[onycTuMmble OTKMNOHEHUsI OcU pe3bbbl MOryT MEeHATbCS B npegenax + 1° B
3aBUCUMOCTU OT PUTUHrA.

TonuwuHa cTeHOK (huTUHIroB

MuHuManbHag TonwmHa CTeHOK OUTUHIOB
NpUBOOUTCSH B HWXKecneayoLwen Tabnuue:
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Tabnvua 7: MMHMMarnbHasa ToNWMHA CTeHOK unTuHroB cornacHo DIN 2856

MegHble puTUHIK
MwuH1MmanbHas MwuH1ManbHas
MOHTaXHbIN TOMLWMHA CTEHOK | ToMwmMHa CTeHoK Ha | PUTUHIM 13 KpacHow 6poH3bl | PUTUHIM M3 KpacHOW GPOH3bI
anametp B obLiem KOHUax pgetanen nog | (HenpepbiBHOE NUTLE) (dbopmoBoe nuThLE)
nawky 7] BHELLHWIA
paguyc oTBoAa
D Smin Smin Smin Smin
MM MM MM MM MM
6 0,72 0,6 1,0 1,0
8 0,72 0,6 1,0 1,0
10 0,72 0,6 1,1 1,2
12 0,80 0,6 1,1 1,2
15 0,90 0,7 1,2 1,4
18 0,90 0,8 1,4 1,9
22 1,00 0,9 1,4 1,6
28 1,08 0,9 1,5 1,8
35 1,20 1,0 1,6 1,9
42 1,30 1,1 1,8 2,2
54 1,35 1,2 2,0 2,3
64 1,55 1,4 2,3 2,6
76,1 1,75 1,6 2,6 3,4
88,9 1,90 1,8 2,9 3,9
108 2,30 2,1 3,3 4.5

O603Ha4YeHnA PUTUHIOB

DUTUHIM XapaKTepU3yTCA CreayowmmMmm AaHHbIMK:
1. TWUN — Ha3BaHuWe, Hanpumep, yronok, OTBO4, TPONHUK U T.4.
2. OnameTp, paBHbIN BHELWHeMy AnameTpy TpyObl unu obosHadeHne pasmepa
pe3bbbl Npy pe3bboBOM coegnHEHUN
3. apTukyn

0nsa paBHOCTOPOHHUX (DUTUHIOB, BbIXOAbl KOTOPbIX UMEKT OAMHAKOBblE AMaMETPbI,
yKa3blBaeTCa OguH AnameTp.

Kaxabin BbIXOoA4 peayKUMOHHbIX (OUTUHIOB MMEEeT CBOe COOCTBEHHOE 3HayeHue
anameTtpa unm pesbbbl, ykazaHHOEe B onpenenieHHOn nocnenoBaTenbHOCTU (NPOTUB
HanpaBneHns YacoBOW CTPESIKN).

Kleiner Durchgang Kleiner Durchgang
Passage de petit Pasaage de petit
Kleiner Abgang
2 Petit ori Small run Small run
Small outlet
Kleiner/groBer Abzweig
2 (4) 9D Embranchement de petit/grand
Smalllarge branch
GroBer Abgang GroBer Durchgang GroBer Durchgang
Grand orifice Passage de grand Passage de grand
Large outlet Large run Large run
Cxema 5: pUTHHr ¢ Cxema 6: TPOMHUK N KpeCcTOBON OUTUHI

ABYyMSA BbIXo4amMu
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CokpalleHHble 0603HaYeHus

Bce peaykKunoHHble (bI/ITl/IHFVI C PaBHOCTOPOHHUM MpPOXoAOM N YMEHbLUEHHbIM WUIN
yBeJINYEHHbIM BbIXOOOM, a TaKxXe KpecTtoBble (UTUHIM C PaBHOCTOPOHHUM
npoxogom w”“ CUMMETPUYHbIM peayKUMOHHbIM BbIXOAOM WMEKT COKpalleHHOe
obo3HayeHne AnamMeTpa npoxoga n BbiXoda:

15 15 22

12 15 15

2 15x12 2 15x 22 4 22x15

15 15 22

Cxema 7: obo3HaveHune TPOVHUKOB M KPECTOBbIX (DUTUHIOB C PaBHOCTOPOHHUM MPOXOAOM, YMEHbLUEHHbIM UMW yBENUYEHHbIM
BbIXOOOM N CUMMETPUYHbLIM BbIXOO0OM

MepexoaHble pUTUHIU

O6o03HayeHne nepexofHbIX (PUTMHIOB C BbLIXOAOM MOA KanunnApHy nanky wu
BbIXOAOM Ha pe3bby AaeTcs B cnefylowen nocriefoBaTeribHOCTU: «pa3Mmep Bbixoada
nog nawvky x pasmep pesbbbly».

MoHTaxHble pa3mepbl (pa3mepbl Z)

Pasmep Z — 9310 pacctosHne wmexagy Tpybonm u ocbto dutmHra. Pasmep Z
paccunTbiBaeTCA cregyowmm obpasomM: N3 HOMUHANTbLHON ANUHLI BbIYUTAETCSA ANUHA
BBMHYMBAHUA UK ANWHA BbiIXOA4a noA namnky (cxema 8).

MeToa ucnonb3oBaHua pasmepoB Z Obin paspaboTtaH anga 6onee paumoHanbHOro
NNaHNUPOBaHUSA U MOHTaXxa TPyOonpoBOAHbLIX YCTAHOBOK.

Cxema 8

Mpumep:
12



Pacuyet pasmepa — Z :
Pa3mep «a» (HOMWHanbHasa gnvHa) megHoro yroska 90°,

aptukyn 5090 (cxema 9), d = 15 mm: 22 MM
[nnHa BbiIxoga getanu nog navky ¢ BHyTPEHHEW CTOPOHbI,

cornacHo DIN 2856 tabnuua 7: 11 MM
Paamvep Z : Z=(22-11) mm = 11 MM

| 7= ] ]

015

Cxema 9 ' Cxema 10

PacuyeT Heobxoanmon MoHTaxHOW AnunHbl Tpy6bl L (Cxema 10):
L=M-(Zb+ 2)
Pe3bboBble GUTUHIN U3 KPAaCHOWN OPOH3bI

CornacHo DIN 1988 MOryT ucnonb3oBatbCsa B TpybonpoBogax MUTLEBOrO
BogocHabxeHus n TRGI 86 — B TpybonpoBogax razocHabxeHus.

MaTepuan

Pe3bboBble OUTUHIN M3 KPACHOW BPOH3bI,

cepuma 3000 :

dopmoBoe nnUTbe (NMUTbe B NecyaHble opMbl):
G-CuSn5ZnPb (Rg 5) cornacHo DIN 1705
HenpepbiBHoe nutbe: GC-CuSn5ZnPb (Rg 5)
cornacHo DIN 1705

KpacHaga 6poH3a Rg 5 cornacHo DIN 1705
cootBeTcTBYeT CuPb5Sn5Zn5 cornacHo ISO 1338.

Tabnuua 8: paboyee fgaBneHune

MoHTaxHbIN pasmep Paboyee pasneHne npu | Paboyee pgaBneHne npwu
Temneparypax go 120°C Temneparypax go 225°C
Ya.. % 25 16
1...3 16 6
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CoeguHuTenbHas pe3bba:

Pe3bboBble (PUTUHIM N3roTaBNMBalOTCS:

a) ansa pesbbosoro coeanHeHus cornacHo DIN 2999 vacTtb 1

KOHUYeckas BHELWHSAS pe3bba 1 uunuHgpuyeckas BHyTPeHHSAS pe3bba.

6) onNs KpenexHoro pe3bOOoBOro CoeaUHEHMS C rankammn U NPUroHOYHBIMK AeTansAmm
cornacHo DIN ISO 228, yactb 1.

Jonyctumble OTKNOHEHWUsI pa3MepoB pe3bOOBbIX BbIXOAO0B:
[lonycTumble OTKIMOHEHMS1 ocu pe3bbbl MOryT MeHsATbcA B npedenax =+ 1° B
3aBUCUMOCTU OT cpUTUHra.

["anku:
Bce puUTMHMM nocTaBnAlTCA C NAaTYHHLIMWU rakamm

TexHU4eckue KOHCyInbTauluun

Hawwn TtexHunyeckune KOHCYJIbTaHTbl OXOTHO MNOMOTIYT Bam B pelueHun I'IpOGJ'IGM,
KacalLlnxca npnmMmeHeHund HaLllen npoayKunn. Hawwn cneunanuctbl Takke roToBbl
npoBecTun cneunaribHoe o6yquV|e Bawero nepcoHana.

OTBeTCTBEHHOCTb 32 Ka4eCTBO BbiNyCKaeMOW NpoAyKLUM

HoBbin EBponenckui 3akoH 06 OTBETCTBEHHOCTM 3a Ka4yeCTBO BblMyCKaeMown
NPOAYKUUN  3HAYMTENbHO MOBbLIWAET OTBETCTBEHHOCTb TakKkKe W  MOHTaXHbIX
opraHusauun. [1oaToMy B HEKOTOPbIX Cly4YasX MOHTaXHUK MOXeT HecTu
OTBETCTBEHHOCTb HE TOSIbKO 3a CBOM COBCTBEHHbIE OLIMOKM, HO M 32 NOBPEXAEHMUS
(ywepb), B crneacteBMM  UCMOMb30BaHMs  OpakoBaHHbIX  MaTepuanoB. Mbl
pekomeHayem Bam ucnonb3oBatb pupmeHHble putuHrin SANHA, cooTBeTCTBYIOLWMNE
ctaHgaptam DVGW.

Meab — cambi HapgeXHbIA MaTepuan

Menb sABnsieTCA OCHOBHbLIM MaTepuanom Ansi Npou3BoACTBa TpybonpoBoaOB, TaK Kak
OHa obnagaet cnegyLWmMMM KayecTBaMu:

- BbICOKasi KOPPO3NOYCTONYNBOCTb

- [OOMroBeYHOCTb

- BbICOKasi MPOYHOCTb M CTAabUNBHOCTb

- npeBOCXofHas TeNNONPOBOAHOCTb

- cTonpoueHTHas anddy3moHHasa NPOYHOCTb

- rnagkasi BHyTPEHHSIS NOBEPXHOCTb — HU3KNE NOTEpPU AaBMeHUs

- TUIMEHNYHOCTb N BakTepuUMaHOCTb

- NPOCTOM MOHTaX Ha OrpaHUYEeHHbIX NoLWaasx

- npocTasl, ObicTpad M HagexHasd coeAuHUTEeNbHas TexXHUKa U (OUTUHIM nopg

KanunmspHyo nanky

- nerkun Bec — ygobcTBo nNpu nepeBo3kax

- BblCOKast 3KOHOMUYHOCTb

- BO3MOXHOCTb BTOPUYHOM NepepaboTkn matepuana
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O6nactn npumeHeHus

OuntnHrim SANHA npumeHstoTcst NOBCEMECTHO B. CAHTEXHUKE.

Cioga oTHocATca TpybonpoBOAbl NMUTLEBOrO BOAOCHAGXEHMS (xonogHas/ropsyas
BoAda), TpybonpoBoAbl LEHTpanbHOro OTOMSeHUs (ropsiyas Boda M KOTENbHOE
TONNMBO), a Takke TpybonpoBoabl rasoCHaGXeHna - Ana  TPaHCNOPTUMPOBKM
ropoCcKoro, NpUPOLHOro M XWAKOro rasa.

dutnHrn SANHA 3apekomeHgoBanu cebs Takke B XONOAWUIbHBIX U KNUMaTUYECKNX
yCTaHOBKax, B KopabnecTtpoeHnn n MaliMHOCTPOEHUMN.

HomuHanbHbIN pa3mep getanen

OntnHrmn  SANHA npousBogsTca C BbICOKOWM TOYHOCTbO. Bam npepgoctaeBnsieTcs
Hanbonee NonHas U CKOOPANHMPOBAHHAs NporpamMmmMa NPoAyKLUMN.

OutnHrm SANHA  oTnmnyaloTca TOYHOCTBIO COOTBETCTBUS [OMycKaM pasmMepos.
[lonycTnmMble OTKMOHEHUST pa3MepoB UTMHIOB (COornacHo HwXecneayLen
Tabnuue) pacrnpoCTpaHsATCA Ha BCe, coAepXxawueca B Katanore QUTUHTK. Y
npaMbIX getanen (MydTa, HUNNEnb, 3arnylwka W T.4.) OHM OTHOCATCA K obLien
AJIMHE; Y YronKkoB, 0TBOAO0B, TPOMHMKOB U ApP. — K ASIUHE CTOPOHbI.

Tabnuua 9: A0NyCTUMbl€ OTKITOHEHUA pasmMepoB ANTNHbI UTHHrOB

Pa3smep [lonycTuMble OTKIOHEHUSI pa3MepoB

MM MM
<15 + 1

15... 30 +15
30... 50 +2

50... 75 25
75...100 +3

100 150 +3,5
2150 +4
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