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Yacme 1: BcmynneHue
a. Tpy6onpoeodHbie cucmemeoi u3 MNP mapku Fusitek®

U s I E K Fusitek® — 0ZIHO M3 CamblX COBPEMEHHbIX TPOU3BOACTB NONMMEPHbIX TPYBOMNPOBOAHbIX
F T CUCTEM A1 OTOMNEHWA, BOAOCHABKEHNA 1 KaHausaLmn 8 Poccun v BoctouHoii Espone.
Mpon3BoACTBO Fusitek® OpraHU30BaHO C MCMOb30BAHMEM HOBEILLErO 0GOPYAOBaHMA U CaMbIX NEPEAOBbIX HEMELKUX TEXHONOMIA.
Fusitek® — 370 BbICOKME CTaH/AapPTbl Ka4ecTsa, 6e30MaCHOCTb M SKONOTMYHOCTL NPOU3BOAMMOI NPOAYKLMN.

b. 3Hakomcmeo ¢ npouzeo0cmeom

O6opynoBaHue

[lna npon3BoaCcTBa NoAMMEpPHbIX TPY6 M dUTMHroB Fusitek ncnonb3yeTtca aydllee Ha CEroAHALIHMIA AeHb 06opyaoBaHue B 061aCTU IMTbA 1
3KCTPY3UM, NPUMEHAIOTCA aBCTPUICKME M HEMELIKME TEXHO0rMMM. Mcnonb3oBaHme ocoboi cepun OAHOWHEKOBbIX IKCTPYAEPOB No3BoAAET
coyeTaTb M3roToBNEHME NPOAYKLMM BbICOYAMLLErO Ka4ecTBa C SKOHOMUYHOCTbIO NPOM3BOACTBA.

YHUKaNbHble NPOU3BOACTBEHHbIE JIMHWM, UCMO/b3yeMble Ha NPeAnpPUATAM, NOKa He MMetoT aHanoros B Poccuu. O6opyaoBaHME OCHALLEHO
cUCTEMaMU FPaBUMETPUYECKOW NOAAYM CbipbsA U TONLWMHOMETPAMM, YTO MOBbILAET YPOBEHb KOHTPO/IA KayecTBa BbiMyCKaemon NpoayKLmu.
MpeanpuaTUe MOXKET NPOU3BOAUTL KaK OAHOC/IOMHbIE TPY6bl, Tak ¥ TPY6bl, APMUPOBAHHbIE aIOMUHUEM U KOMMO3ULMEN CTEeKN0BOIOKHA.

Ha AaHHbIi MOMEHT NPOM3BOACTBO MMEET C/edytolme y4acTKu:
" YyacToK antbAa

" Y4acToK Tpy6HO 3KCTPY3Un

v~ YyacTok ApobaeHus v rpaHynaumm

v Y4acToK cmeLumBaHus

v Y4yacTok c6OpKM 1 YNaKoBKM

v WHCTpyMeHTaNbHbIN y4acToK

v UcnbiTaTeNbHbIN LeHTp 1 nabopatopua

TexHonoruun

v JlnuTbe nnactmacc

v DKCTPY3MS U COIKCTPY3Ms

" Macrtepbartdy KomnayHaMpoBaHue

Cbipbe
Ha npousBoacTBe MCNo/b3yeTcs Cbipbe OT BeAyLMX MUPOBbIX NpoussoauTeneit: Sabic, Mitsui, Borealis, Liondell Basell.

=l V4 BoREALIS lyondellbasell

Mitsui Chemicals

KoHTponb KauectBa
Ocoboe BHMMaHue Fusitek yaenseT kauectsy npousBogMmon npoaykumun. [na obecneyeHMs KOHTPONSA 33 KAa4ecTBOM Ha Npeanpuatum
paboTaeT COBPEeMEHHbIV UCMNbITAaTeNbHbIN LEHTP M nabopatopus.

OCHOBHble 3Tanbl KOHTPONA KayecTsa:

+/ BXOAHOM KOHTPO/Ib CbIpbA

 HenpepbIBHbIV NPON3BOACTBEHHbIN KOHTPO/b

v/ CUCTEMATUYECKMIN KOHTPO/Ib KayecTsBa roTOBOM NPOAYKLMM
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a. MpumeHeHue

Yacmeo 2: XapakmepucmuKu cucmemebl

TpybonpoBoaHble cucTembl Mapku Fusitek® n3 nonvnponuneHa paHgom conoanmepa (tmn 3) naeanbHO NOAXOAAT AN UCMO/Ib30BAHMA B
rpax4aHCKOM U MPOMbILLIEHHOM CTPOUTENBLCTBE BHYTPU 34aHWUIN B CeAyOLWMX CUCTEMaX:

v/ CUCTEeMbIl rOpAYero n Xono4Horo BOAOCHB6)KEHVIFI

v/ cUCTeMbl OTONNEHUSA

v/ cucTembl NoAauM v TPAHMOPTUPOBKU NMUTLEBOW BOAbI

v/ CUCTeMbl KOHAULLMOHUPOBAHUA
v/ cUCTeMbl NPOMBbILNEHHbIX TPY6ONPOBOAOB (Hanpumep, 4N
TPAHCMNOPTUPOBKM arpeccuBHbIX CPes: KUCIOT, LWeaodyei U T.0., ¢

YYETOM XMMMUYECKOMN YCTONYMBOCTH)
b. XapakmepucmuKu mamepuana

MNP (noaunponuneH paHgom conoammep tTmn 3) Tabauya 1

Xapaktepuctuku matepmana MNP (noamnponuneH paHaom conoanmep Tun 3)

CsoucTBa e s Vestolen H“::::I::a:P Borealis
CXe TeCTUpOBaHMA| U3MepeHus e T a e
®usuveckue cgolicmsa
MnoTtHocTb (23°C) 1SO 1183 r/cm® 0.898 0.909 0.905
Moka3saTtenb Tekyyectun pacnnasa (230°C/2.16 Kr) 1ISO 1133 r/10 MuH 0.3 0.3 0.25
MexaHuyecKue cgolicmsa

Mogynb ynpyroctv npu pactsxenun (23°C, 1 mm/muH) ISO 527 MnNa 900 850 900
Mpeaen Tekydectn npu pactaxeHum (23°C, v=50 mm/MuH) ISO 527-2 MnMa 27 24 25
YpapHas BaskocTb no Lapnu obpasua ¢ Hagpesom
+23°C 25 22 20

oC 1SO 179 KO/ m? as 35
-20°C 2.5 (-30°C) 2
YaapHas BaskocTb no LWapnu obpasua 6e3 Hagpesa
+(2)f’éc IS0 179 KL/ M2 >60 ) ]
-20°C - 43 (-30°C) 40

Tepmuyeckue ceolicmsa
TemnepaTypa pasmaryeHua no Buka
VST/A/50k/h (10N) ISO 306 °C 130 132 -
VST/A/50k/h (50N) 61 69 65
Tabauya 2
CsolicTBa MNokasarenn
20°C, 14, paBneHue 16 Mrla YTeuek naun noioMoK HeT
95°C, 22 u, gaBneHue 4.2 MMNa YTeyeKk nnm NnoIOMoK HeT
95°C, 1000 4, gasneHue 3.5 MMa YTeuek Uaun noNoMoOK HeT
Aare3us Mitsui Admer mapku QF551E Tabnuya 3

XapaKrepuctuku matepuana Mitsui Admer mapku QF551E

CsoiicTsa MerTog, Tectuposanusa (ASDM) | EavHuua usmepeHus Marepuan (QF551E)
MokasaTenb TeKkydyectun pacniasa (230°C/2.16 Kr) D1238 r/10 MuH 5.0
MnoTHoCTb D1505 r/cm® 0.89
Mpenen NPOYHOCTU NPU PaCTAXKEHUN D638 mMa 17
Mpeaen Npo4YHOCTU Ha Pa3pbIB D638 mMa 17
Ya/MHeHVe Npu pacTaXKeHnn D638 % >500
YaapHas npo4HocTb no M3oay D256 [/ m? He paspywaetca
TeepgocTb no Wopy D2240 WwkKana D 59
Touka pasmardyeHuns no Buka D1525 °C 120
NatyHb mapku CW617N (CuZn40Pb2) Tabauya 4
Xumunueckuii coctas (%)
Fe Ni Al Cu Pb Sn [pyrue anemeHTbI Zn
| He 6onee 0.3 He 6onee 0.3 He 6onee 0.05 57-59 1.6-2.5 He 6onee 0.3 Bcero 0.2 ocTanbHoe |
NatyHb mapku CW614N (CuZn39Pb3) Tabauya 5
Xumuueckuii cocras (%)
Fe Ni Al Cu Pb Sn [pyrve anemeHTbI Zn
He 6onee 0.3 He 6onee 0.3 He 6onee 0.05 57-59 2.5-3.5 He 6onee 0.3 Bcero 0.2 ocTanbHoe |




MorkapHo-TexHU4Yeckune xapakrepuctuku MNP
MoapHo-TexHMYeckne xapaktepuctnku MMP cornacHo KnaccudumKkaumm, npuHaton B8 ®3 Nel23 «TexHUYECKMId pernameHT o TpeboBaHmAX
noapHoi 6esonacHocTu», NnpuBeaeHbl B Tabauye 6.

TemnepaTypa niaBneHun 140 - 144°C
TemnepaTypa Havyana AecTpyKLUn 245 - 250°C
TemnepaTypa BOCM/1aMEHAEMOCTHU 320-330°C
lNokasaTtenb roptovecTn okono 20%
Tabauya 6
[pynna roptoyectu r4
[pynna BocnaameHAaemocTn B3
ObiMmoobpasytowas cnocobHoCTb a3
TOKCUYHOCTb NPOAYKTOB ropeHuns T3

MaTepman pr6OI'IpOBO,CI,a 13 MNP skonornyeH, abCcoNMOTHO HETOKCUYEH U naeanbHoO noaxoauT AnAa TPaHCNOPTUPOBKU nUTLEBOW BOAbI.
TexHunyeckasn NPUroAHOCTb MaTepunana noaTeepxaeHa 6onee yem 35-1€THUM OMbITOM UCMONL30BAHMA MO BCEMY MUPY.

OcHOBHble npeumyliecTBa Tpy6onposoga us MNP

MonHas roMoreHHOCTb Moc/ie CBapKu
JIerkuit 1 YUCTbIN MOHTa
TMIMEHNYHOCTb U 3KONOMMYHOCTb
Jlerkuii Bec

HusKue notepu Hanopa

XuUMMUYecKan yCToMYMBOCTb

BblCOKan 3ByKousonaums

TepmoCTabuabHOCTb M BbICOKAA yAapHas BA3KOCTb
Hu3kas sanekTponpoBoAHOCTb

Hu3skas TennonposoaHocTb: A=0.23 Bt/mK

Cpok cny»bbl cuctembl - 50 net

YCTOMYMBOCTb K 3N1EKTPOXMMUYECKOIN KOPPO3nm
He obpa3sytoTca oT/10KeHUA

B03MOXHOCTb BTOPUYHOW NepepaboTku

AN NN NN
CALLCKKL

PacueTHbIi1 cpoK cny6bl Tpy6onposogos MMP

PacueTHbIV cpok cnykbbl Tpybonposoaos MNMP Fusitek coctasnset 6onee 50 neT npu ycnoBum NpaBuabHOrO MOHTaXa M cobntoaeHuni
XapaKTepUCTUK maTepunana. BoamoHbl KpaTKOBpeMeHHble N1KoBble Temnepatypbl 4o 100°C. Mpu ANUTENbHBIX TeMMepaTypax BoAbl OT
70°C no 90°C cpok cnyk6bbl TpybonpoBoAHOM cucTeMbl coKpaltaeTcs. (Cmotpute Tabauyy 10 [onycmumoe paboyee dasneHue
mpy6onposoda us P 05157 8000cHAb#EHUSA)

Tabauya 7
Bopa MakcumanbHoe pabouee aaBneHue, 6ap | MakcumanbHas pabouyas Temneparypa, °C | IKcnayaTauumsa B rod, 4acos
XonopaHas Boaa otr0p010 20 8760
[opAvan Boaa ot 04010 Ao 60 8710
no 85 50

c. TpeboBaHUA K Tpy6am 1 coegUHUTENIbHBIM AeTanam

TpeboBaHMA K cucTtemam TpybonpoBoA0B BOAOCHABKEHUA U oTonNeHuA ycTaHoBAeHbl B FTOCT P 52134-2003. CTaH4apT pernameHTMpyert
pasmepbl TPy, a TaKKe NapameTpbl, ONPeaensioLLe CPOK UX CYK6bI (4MTENbHYIO MPOYHOCTb MaTeprana) v yCa0BMA 3KCIayaTauum
(knaccudukaums).

CornacHo IOCT P 52134-2003, Tpybbl 1 coeanHUTENbHbIE KOMMOHEHTbI KNAacCUPULMPYIOTCA HE N0 HOMUHANbHOMY AABAEHUIO, A MO

pa3mepHOMy cooTHoweHuto SDR, MakcMmanbHO AonycTumomy paboyemy gasneHuto MOP, MMHMManbHOM A MTeNbHOM NpoYHocTU MRS 1

KoaddurumeHTy 3anaca npoyHoctm C:

v/ HOMUWHanbHoe AasneHune PN, 6ap: yc0BHas BeIMUMHA, NPUMEHAeMan Ana Knaccudukauum Tpyb U KOMMNOHEHTOB TPy60NpoBoAos.,
YUCNEHHO PaBHaA MaKCMMaNbHO AOMYCTUMOMY pabouemy AaBieHuio, BbipaxkeHHOMY B 6apax (1 6ap=0,1 MMa);

v MaKcumanbHoe paboyee faBneHWe Npy NOCTOAHHOM TemnepaTtype MOP, MMa: MakcMManbHOe 3Ha4YeHWe NOCTOAHHOTO BHYTPEHHEro
[AaB/ieHnA BoAbl B TpybonpoBoae B TeueHMe cpoka cnyxb6bl 50 feT, onpegensemoe no cneaytoleii dopmyne:

MOP =2 MRS x C:/[C (SDR - 1], rae Ct - KoapDULMEHT CHUMKEHMSA MaKCMMaNbHOro paboyero AasneHus npy Temnepartype sogpl 6onee
20°C;

v/ MMHUManbHaa anntenbHasa npoyHoctb MRS, MIMa: xapaktepucTuka matepuana Tpybbl, YNCNEHHO PaBHAA HaNPAXKEHUIO B CTEHKe,
BO3HMKAIOLLLEMY NPU AeWCTBMU NOCTOAHHOTO BHYTPEHHEro AaB/ieHns, KoTopoe Tpyba cnocobHa Bblaep:KaTh B TedyeHne 50 feT npu
Temnepatype 20°C. Ana nonunponunena (MNP tmun 3) MRS foaKHO 6bITb He MeHee 8 MIa;

 KoadpduUmeHT 3anaca npoyHocTu C: 6e3pasmepHan BENUUMHA, MMeoLLan 3HayeHne bonbliuee eanHMLbI, YYUTbIBAOLLLAA OCOBEHHOCTH
3KCnyaTauumn TpybonpoBoaa, a TaK»Ke ero CBOMCTBA, OTIMYAIOLLMECA OT YUTEHHbIX Npu pacdyete MRS. MnHMManbHOe 3Ha4YeHWe paBHO
1.25, npu TpaHCNopTMpPOBKe ropsayeit Bogbl - 1.5, ans cuctem otonnexus - 2.5;

/ CTaHAapTHoe pasmepHoe oTHolweHue SDR: 6e3pasmepHas Be/IMYMHA, YNCNEHHO PaBHAA OTHOLLEHWIO HOMUHA/IbHOTO HAaPYKHOMO
AnameTpa Tpy6bl d K HOMUHANIbHON TONLLMHE CTEHKM €;

 HOMUWHa/bHbIM HAapYKHbIM AnameTp d, MM: YCNOBHbBIN pasmep, MPUHATbI 418 KAaccuduKaumm Tpyd M3 TepmonaacToB U Bcex
COCTaBAAIOLLMX 3/IEMEHTOB CMCTEM TPYyHONPOBOAOB, COOTBETCTBYHOLLMIA MUHUMA/IBHO A0NYCTUMO 3HAYEHWUIO CPeAHEro HapyKHOro
AnameTpa Tpybbl;

 HOMMWHa/IbHaA TO/LWMHA CTEHKM €, MM: YC/I0BHbI pasmep, COOTBETCTBYHOLLMIA MUHUMABHO AONYCTUMOM TONLLMHE CTEHKM TPYObI B 060N
TOYKe ee NonepeyvyHOro ceyeHus.

MpumevaHue: onpedesneHus 8eauduH ykazaHel no FOCT P 52134-2003.
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Tabauya 8
BHewwHuUi guamertp Cepwusa 1py6 S (Mm) 1 3HaueHune SDR
Tpy6b1, MM S5 / SDR11 S4 / SDR9 $3.2 /SDR7.4 S2.5 / SDR6 S2 / SDR5
16 1,8 1,8 2,2 2,7 3,3
20 1,9 2,3 2,8 3,4 4,1
25 2,3 2,8 3,5 4,2 51
32 2,9 3,6 4,4 54 6,5
40 3,7 4,5 5,5 6,7 8,1
50 4,6 5,6 6,9 8,3 10,1
63 5,8 7,1 8,6 10,5 12,7
75 6,8 8,4 10,3 12,5 15,1
90 8,2 10,1 12,3 15,0 18,1
110 10,0 12,3 15,1 18,3 22,1
125 11,4 14,0 17,1 20,8 25,1
140 12,7 15,7 19,2 23,3 28,1
160 14,6 17,9 21,9 26,6 32,1

d. lnumenvHaa npoyHocmos HanopHoix mpy6 u3 MNP (M3omepmoi npoyHocmu)
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Ipagpuk 1 [lnumensHaa NpoYHOCMb HanopHsix mpy6 u3 P (M3omepmsbl npoyHocmu)




OnpepeneHune cpoKa aKcnayaTtaumm Tpy6 B cuctemax oTonaeHus
[ns Toro, 4Tobbl YCTaHOBUTL CPOK 3KCMN/yaTaummn Tpybonposoaa, He0H6X0AMMO ONpeaennTb pacyeTHOE HaMnpaXKeHMe B CTEHKe Tpybbl,
paccYMTbIBAEMOE MO MaKCMMabHOMY 3KCMyaTauMOHHOMY AaBAeHUIO Mo caeayollein dopmyne:
Px(D-S)
2xS
ov- PacueTHoe HanpsaxkeHne, MIla
C - KoadpdpuumeHT 6e3onacHoOCTH, 419 CUCTEM OTOMJIEHUA cocTaBnsaeT 2.5
P - MakcnmanbHoe aasneHue, Mla

D - Hapy:kHbIli guameTp Tpybbl, MM
S - TonwmHa CTeHKU, MM

Ov=

MonyyYeHHY BEIMYMHY pacyeTHOrO HanpAXKeHus onpeaensaem Ha Mpaguke 1 [laumenvHas NpoYHOCMb HanopHsix mpy6 us [P (M3omepmeoi
npo4yHocmu). HeobxoAMMO HalTV TOUKY NepeceyeHna PacieTHOro HanNpPAXKeHUa C U30TEPMON TemnepaTypbl BoAbl. OT TOUKM NepeceyeHnsn Beaem
nepneHaMKynsap BHU3 A0 rOPU3OHTaIbHOM LUKAJbl CO BPEMEHEM CPOKa C/YKObl HAMOPHOM TPyObl. Bpems B TOUKe nepeceyeHUs nepneHanKynsapa
6yaeT npeanonaraemMbiM CPOKOM 3KCN/lyaTaumm TpybonpoBoaa npu HenpepbiBHOM paboTe cucteMbl B TedeHUWe roga. [laHHoe BpemMsaA TaKKe MoXeT
6bITb OTKOPPEKTUPOBAHO KOIDPULMEHTOM NPOAOIKUTENBHOCTU KaleHAAPHOIO rofa K NPOA0MKUTE/IbHOCTM OTONUTENIbHOTO Ce30Ha.

Mpumep 1:

ov- PacueTHoe HanpsaxeHue, MMa: ?

Buga Tpy6bi: SDR6 (PN20) 25 x 4.2 mm

MakcumanbHoe paboyee gasneHune P =6 6ap (0.6 MMa)
MakcumanbHasa paboyas TemnepaTtypa t = 70°C
[OAnTenbHOCTb OTONUTENbHOTO Ce30Ha: 7 MecALeB
KoadduumneHt 6e3onacHoctu C = 2.5 (otonneHue)

Px(D-S)
2xS

Mo Mpadpuky 1 HaxogMM BENUUYMHY PACYETHOTO HaNpPsAXKeHUA, KoTopas coctasuT 30 eT. C y4eTom AAUTENbHOCTM OTOMUTEIbHOTO Ce30Ha
npeanonaraemblii CPOK 3KCMAyaTaL MM COCTaBUT:

12 mecaues
7 mecaues

ov=C =3.71 MNa

30 ner =51.4ropa

e. Knaccudpukayus ycnosuli akcnayamayuu mpybonposoodHsix cucmem cozaacHo FOCT P 52143-2003 u EN ISO 15874-1
Tabauya 9

Knaccudumraumsa ycnosuii akcnayataumum cornacHo FOCT P 52143-2003

Knacc akcnnyataumm [Tpas, °C|Bpems npu Tpas,rogbl | Tvaxc, °C |Bpemsa npu Twaxc, roApbl| Tasap, °C|Bpems npm Tasap,4acbl MpumeHeHune

1 60 49 80 1 95 100 Fopsauee BogocHabxeHwue (60°C)

2 70 49 80 1 95 100 lopsuyee BogocHabxeHue (70°C)

BbicokoTemnepaTypHoe HanonbHoe

20 2.5
otonneHve. HuU3kotemnepaTtypHoe
4 40 20 70 2.5 100 100
OoTONNEeHWE OTONUTENbHBIMU
60 25 npubopamu
20 14
BblcokoTeMnepaTypHoe oTonneHue
5 60 25 90 1 100 100
OTONMUTENBHBIMU NPUBOPaMK
80 10
XB 20 50 - - - - XonogHoe BogocHabxeHne

Tres- paboyan TemnepaTtypa MAM KOMBMHALMA pabounx TemnepaTyp TPAHCNOPTUPYEMOWN BOAbI;

Twakc- MAKCUMaIbHaA paboyasn TemnepaTypa TPAHCNOPTUPYEMOU BOAbI, AEWCTBUE KOTOPOW OrPaHUYEHO NO BPEMEHMU;

Tasap - aBAPUMHAA TEMMEPATypa TPAHCNOPTUPYEMOW BOAbI, BO3HMKAIOLLAA B aBAPUIUHBIX CUTYyaLMAX NPU HapyLleHMM paboTbl aBTOMATUKK
TEPMOpPEryIMpoBaHusA, NpM 3TOM aBapuiMHble Gpasbl B OTAENbHOCTU He A0/IKHbI NPEeBbIWaTh 3-X YacoB.

MaKcrMManbHbIN CPOK CyKbbl HAaNOpPHOro TPY6oNPOBOAA A1A KAXKA0r0 Kiacca aKCniyataummn onpeaensetcd CyMMapHbIM BpeMeHem
paboTbl Tpybonposoaa npy TemnepaTypax Tpas, Twax, Tasap B TeUeHUe 50 neT. MNpu cpoke cny»bbl meHee 50 neT Bce BpeMeHHble
XapaKTepUCTUKN, KpoMe Tasap, CIEAYET MPONOPLMOHANBHO YMEHbLUIATD.

PaspelaeTca ycTaHaBAMBATL APYr1e KAaccChl IKCNAyaTaLmmn, HO 3Ha4YeHUA TemnepaTyp AOMKHbI 6biTb He 6onee yKaszaHHbIX A1 Knacca 5.
Tpy6bl  GUTUHIK, NpeaHa3HAYeHHble ANA KAAccoB IKenayaTauun 1, 2, 4 n 5, 4onxKHbI BbITb MPUTOAHBIMKM ANA KAAcca IKCnayaTauum «XB»
npv makcumasnbHom paboyem gasneHunn 1,0 MMa.

HanopHble Tpybbl 1 coeamHuTeNnbHbIEe AeTanu 13 MNP skcnayaTUpyroTcA Npyu pabounx TemnepaTypax TPAHCNOPTUPYEMO cpefbl OT

+2°C no +80°C. Kpome Toro, oHM cnocobHbl BbiAEPKMBATb KPAaTKOBPEMEHHOE NPEBbILIEHUE MaKCMMalbHOM paboyeit TemnepaTtypbl
TpaHcnopTupyemoli cpeabl Ao +90°C 1 aBapuiiHol Temnepatypbl 4o +100°C.



EFUSITEK

f. Aonycmumoe pabouyee dasneHue

Tabauya 10
[onyctumoe pabouee aaBneHue Tpybonposoga us MMP ana BogocHabxKeHus
SDR11 SDR7.4 SDR6 SDR11 SDR7.4 SDR6
Temnepatypa Ll Koa¢pdpuument 6esonacHoctu 1.5 Koaddpuument 6esonacHoctn 1.25
skenayarauun Donyctumoe pabouee gasneHue B 6apax
1 17.6 27.8 35.0 21.1 33.4 42.1
5 16.6 26.4 33.2 19.8 31.5 39.7
10°C 10 16.1 25.5 32.1 19.3 30.7 38.6
25 15.6 24.7 31.1 18.7 29.7 37.4
50 15.2 24.0 30.3 18.2 28.9 36.4
1 15.0 23.8 30.0 18.0 28.5 35.9
5 14.1 22.3 28.1 16.9 26.8 33.7
20°C 10 13.7 21.7 27.3 16.4 26.1 32.8
25 13.3 21.1 26.5 15.9 25.2 31.7
50 12.9 20.4 25.7 15.4 24.5 30.9
1 12.8 20.2 25.5 15.3 24.2 30.5
5) 12.0 19.0 23.9 143 22.7 28.6
30°C 10 11.6 18.3 23.1 13.9 22.1 27.8
25 11.2 17.7 22.3 13.4 21.3 26.8
50 10.9 17.3 21.8 13.0 20.7 26.1
1 10.8 17.1 21.5 13.0 20.6 25.9
10.1 16.0 20.2 12.1 19.2 24.2
40°C 10 9.8 15.6 19.6 11.8 18.7 23.5
25 9.4 15.0 18.8 11.3 18.0 22.6
50 9.2 14.5 18.3 11.0 17.4 22.0
1 9.2 14.5 18.3 11.0 17.4 21.9
5 8.5 135 17.0 10.2 16.2 20.4
50°C 10 8.2 131 16.5 9.9 15.7 19.8
25 8.0 12.6 15.9 9.5 15.1 19.0
50 7.7 12.2 15.4 9.2 14.7 18.5
1 7.7 12.2 15.4 9.2 14.7 18.5
5 7.2 11.4 14.3 8.6 13.6 17.2
60°C 10 6.9 11.0 13.8 8.3 13.2 16.6
25 6.7 10.5 13.3 8.0 12.7 16.0
50 6.4 10.1 12.7 7.7 12.3 15.5
1 6.5 10.3 13.0 7.8 12.3 15.5
6.0 9.5 11.9 7.2 11.4 14.4
70°C 10 5.9 9.3 11.7 7.0 11.1 13.9
25 5.1 8.0 10.1 6.0 9.6 12.1
50 4.3 6.7 8.5 5.1 8.1 10.2
1 5. 8.6 10.9 6.5 10.3 13.0
R 4.8 7.6 9.6 5.7 9.1 11.5
80°c 10 4.0 6.3 8.0 4.8 7.7 9.7
25 3.2 5.1 6.4 3.9 6.2 7.8
R 1 3.9 6.1 7.7 4.6 7.3 9.2
95°C 2.5 4.0 5.0 3.1 4.9 6.2

MpumeyaHue*: Y apmuposaHHsix mpy6 (Faser u l1P/An/lP) 6onee sbicokoe paboyee HanpaxXceHuUe rnpu meHbsleli moauuHe cCmeHKu u
b6onbuweli nponyckHoli crocobHocmu.

MpumeyvaHue**: /11 HANopHbIX NOAUNPONUAEHO8bIX MPyb0ONPo8o008, MPAHCIOPMUPYIOWUX 20pAYYI0 800y, KOIhuyueHm 3anaca
npo4yHocmu (SF) cnedyem npuHumame pasHeim 1.5.




Tabauya 11

Donyctumoe pabouee aasneHue Tpy6onposoga us MNP ans otonaeHus

OTonUTeNIbHbIN Ce30H Temnepatypa | lMepuop akcnayataumum Tpy6a Faser Tpy6a PPR/AI/PPR
5 14.11 14.11
i 10 13.57 13.57
75°¢C 25 11.58 11.58
45 10.05 10.05
5 13.12 13.12
10 12.54 12.54
80°C 25 10.56 10.56
MocTosiHHaa Temnepatypa 70 °C, : :
BKAtOYanA 60 AHel B rogy npu 1l Sl sled
5 12.03 12.03
Temneparype:
i 10 11.52 11.52
85°C 25 9.22 9.22
35 8.48 8.48
5 11.04 11.04
i 10 9.76 9.76
0°C 25 7.81 7.81
30 7.46 7.46
5 14.02 14.02
. 10 13.38 13.38
75°¢C 25 11.33 11.33
45 9.82 9.82
5 12.90 12.90
10 12.35 12.35
80°C 25 10.05 10.05
MocTosHHaa Temnepatypa 70 °C, : :
BKAtoyasa 90 AHel B rogy npu 37.5 9.09 L)
5 11.81 11.81
TemnepaType:
i 10 10.72 10.72
85°C 25 8.58 8.58
32.5 8.03 8.03
5 10.59 10.59
90°C 10 8.96 8.96
25 7.17 7.17




EFUSITEK

a. CmaHdapmeol

Yacme 3: KoHmponb kayecmesa

MexayHapoaHble cTaHaapThbl 1ISO:
EN ISO 15874:2003 C1cTemMbl N1acTMacCOBbIX TPyH6OMNPOBOAOB A1 rOPAYEro U X0N04HOr0 BoA0CHabkeHuA. NMonunponuneH (PP).
EN I1SO 3126:2005 Crctembl niacTMaccoBbix TpybonpoBoaos. MaacTmaccoBble KOMMNOHEHTbI. OnpeaeneHne pasmepos.

Poccus:

[OCT P 52134-2003 Tpy6bl HaNnopHble U3 TEPMOMNJIACTOB U COEANHUTENIbHbIE AETaV K HUM AN CUCTEM BOAOCHAOKEHUS U OTOMNEHUS.
[OCT MCO 12162-2006 «MaTepunanbl TEPMONAACTUYHbBIE A8 HAaNOPHbIX TPYD U coeanHUTENbHbIX AeTanel. KnaccudumKaums n obo3HayeHme.
KoadppuumeHT 3anaca npoyHoCTU».

IOCT 21.601-79 «BogonpoBos 1 KaHanun3auma. Pabouve yeptexn».

CMN 40-101-96 MNpoeKTMpoBaHUE U MOHTaX TPYHONPOBOAOB M3 NOAMNPONUIEHA «PaHAOM-CONOIMMEPa».

CMN 40-102-2000 «[MpoeKTMpOoBaHME U MOHTaX TPYHONPOBOAOB CUCTEM BOAOCHAOKEHMA U KaHAIM3aUMKN U3 NOJIMMEPHBIX MaTepUanosy.
CHuM 2.04.01 — 85 BHYyTpeHHWUI BOAONPOBOA U KaHANU3aUMA 34aHUNA.

CHwulM 2.04.05 — 91 OtonneHue, BEHTUAALMA U KOHAULMOHMPOBAHME.

CHw1M 41-01-2003 «OTONNEHME, BEHTUNALMA U KOHANLMNOHUPOBAHME Y.

CHwuM 31-01-2003 «3paHNA XKUAble MHOTOKBAPTUPHbIEY.

Hemeukue ctaHaapTbi:

DIN 8077 MonunponuneHoBble Tpybonposoabl. Pasmepbl.

DIN 8078 MNonunponuneHosbie Tpybonposoabl. Obuwme TpeboBaHMA K KayecTBy. McnbiTaHUs. XMmuyecKkasa yCTOMYMBOCTb.
DIN 1988 TexHUuYecKkue npaBuIa 414 CUCTEM MUTbEBOTO BOAOCHABXKEHMS.

DIN 16962 CoeauHeHus gns Tpyb 1 4actu TpybonpoBoaoB A1 HanopHbIX TPYy6ONpoBoAOB U3 NOAUNPONUAEHA.
DIN 4109 3ByKou3onauma B CTPOUTESIbHOM CEKTOPE. 3BYKOU30NALMA B BOAONPOBOAHbIX TPy6ax.

DIN 18381 YcTaHOBKa cMCTEM ra3ocHabXeHus, BOAOCHABKEHUA 1 KaHaNn3aL MM BHYTPU 34aHNUN.

DIN 16928 NpoeKTnpoBaHMe coeauHEHNI 1 KOMNOHEHTOB TpybonpoBoAoB.

DIN 16960 Csapka TepmonnacTos. [lpuHumMnbI.

DIN 2999 Pe3bba ButsopTa. UuavHapuyeckan BHyTpeHHAA pe3bba U KoHMYeCcKasa Hapy»KHana pesbba.

DVS 2203 TectnpoBaHue CBapKu GUTUHIOB U Tpyb 13 TEPMONAACTOB.

DVS 2207 CBapka TepMonaacTos.

DVS 2208 MaluunHbl 1 YCTPOICTBA A1 CBAapKM TEPMONNIACTOB.

[pyrue HOPMbI U CTAaHAAPTDI:

DVGW W308 Hopmbl 1 TpeboBaHMsA K TpyHam, COeAMHUTENBbHBIM AETaNAM U MeToAam cOOPKU CUCTEM NUTLEBOTO BOAOCHabKeHuA. EnEg
3aKOH 06 3HeprocHabKeHuu.

BS 6920 NpurogHOCTb HEMETANNYECKUX U3LENNIA 419 UCTIONb30BAHNA B KOHTAKTE C BOLOW, MOTPebASEeMO N0AbMM, C YYETOM UX BAMSHUA
Ha KayecTBO BOAbI. (BennkobpuTaHus)

ENV 12108 Cuctembl NaacTMaccoBbix TPy6onpoBoaoB. YcTaHOBKa TPyb6oNpoBoA0B BHYTPU 34aHUI A5 TOPAYEN U XONOLHbIV BOAbI.

b. KoHmponb kayecmea

Bca npoayKuma mapku Fusitek® cambim TLaTenbHbIM 06pa3som KOHTPOIMPYETCS U MHCMEKTUPYETCA. KOHTPOAb U MHCNEKTUPOBaHWe
OCYLLECTB/AETCA Kak CaMUM NMPOM3BOAUTENEM, TaK U PA3IMYHBIMM HE3aBUCUMbIMM IKCMNEPTamMu 1 CePTUGULMPOBAHHBIMM LLEEHTPAMM.
[ns obecneyeHns KOHTPOA 3a KAYECTBOM Ha NpeanpUATUM paboTaeT COBPEMEHHbI UCTbITaTe/IbHbIN LLEHTP 1 1abopaTtopus.

OCHOBHbIe 3Tanbl KOHTPOAA KayecTBa:

v BXOAHOWM KOHTPO/Ib Cbipbs

v/ HenpepbIBHbIV NPOV3BOACTBEHHbIN KOHTPONb

v/ CUCTEMATUYECKUIA KOHTPO/Ib Ka4eCcTBa roTOBOM MPOAYKLMM

c. lapaHmusa

Ha noannponuneHosble Tpybbl n puTUHIM cucTembl Fusitek® npepocTtaBnaeTca rapaHTUa cpokom Ha 10 neT npu ycnoBum, ecam oHu
6bINN YCTAHOBAEHbI M 3KCMJIYaTUPOBAIUCh B PaMKax NMPUCYLLMX UM XapaKTEPUCTUK U B COOTBETCTBUM C MHCTPYKLIMAMM MO MOHTANKY.
0Ob6A3aTesbHbIM YCN0BMEM AENCTBUA rapaHTUM ABAAETCA MCMOb30BaHMeE TONbKO KOMNoHeHToB cuctembl MNP Fusitek®, a Takke Hanuume
NPOTOKO/1a UCMbITAaHUI (UCNbITaHWE AaBAEHUEM).




Yacme 4: [Ipouyecc ceapKu

a. CeapoyHsblii annapam u mexHon02us ceapKu

PacTpybHan Tepmody3noHHasA CBapKa ABAETCA CaMbiM PacnpoCcTpaHeHHbIM Cnocobom Ans coeanuHEHUA NOAUNPONUIEHOBbIX TPY6 1
dacoHHbIX M3aenuii. Fusitek noctaBnaeT Kak pyyHble CBapOYHbIe annapaTbl, TaK U CBAPOYHble MALLMHbI C LLEHTPATOPOM, UAEeabHO
noaxoaswme Ana pactTpybHoOW cBapKu.

WHCcTpyMmeHTbl, Heobxoaumble AN CBApPOYHOro npouecca:
CBapoyHoe yCTpOoMCTBO A/1A TepMmody3MOHHOM pacTpybHOM CBapKu
HarpeBaTesnbHble HacagKu ¢ TehIOHOBbIM NOKPbLITUEM

HoKHMUBI K pesak, cneumnanbHo npeagHasHadveHHble ana pesku MNP Tpy6
BnutbiBatowan bymara (candetku)
TexHuyeckuii cnmpt

MeTp (pynetka)

MapKep Uau cneumanbHbliit KapaHaall
HOM C KOPOTKMM U OCTPbIM Ne3BMEM
KOHTaKTHbIV TemnepaTypHbI MHAMKATOP

MHAMKaTOp TemnepaTypbl

WHpnkaTop Harpesa HarpesatenbHaa naHenb

AR A NI N NI N N NR N

HarpeBatesnbHble Hacaakun

MpasunbHoe KpenieHue HenpasunbHoe Kpennexue
HarpesaTe/ibHbIX HacafoK HarpesaTe/ibHbIX HacafoK

MoarotoBKa cBapoOYHOro annapara

HarpeBaTesibHble HacafKu HeO6XOAMMO NNOTHO 3aKPeNnuTb K HarpeBaTeNbHOM NaHe M CBAPOYHOTO annapaTa, TO/IbKO Noc/ie 3Toro
BO3MOMHO OCYLLECTBAATb HAarpeBaHue. MNoaKAUYMTE CBAaPOYHbIN annapaT K CETU MOLHOCTbIO 220V 1 A0XKAUTECH CUTHANA TAMMOYKM
MHOMKaALMKM TeMnepaTypbl, KOTOPas NOKa3bIBAET, YTO AOCTUTHYTa Heobxoanmasa paboyas Temnepatypa (260°C+5°C).

Mepea npoueccom cBapkn He0BXOAMMO YAOCTOBEPUTLCA NPY MOMOLLM KOHTAaKTHOTO TeMNepaTypHOro MHAMKATOPa, YTo TemrepaTtypa
cooTBeTCTBYET TPeboBaHMAM CBapKu Tpybonposoaa 13 MIMP. OxnaxaeHWe cBapo4HOro annapaTa BOAOM 3anpeLiaeTca.

MoarotoBKa nepepg, cBapKou

HarpeBaTe/sibHble HacafKu1 1 HarpesBaTe/ibHas NaHesb CBAPOYHOro anmnaparta AO/KHbI 04MLLATLCA MPY MOMOLLM CreuuanbHOM BNMTbIBatoLWen
6ymaru (candeTtok), 3Ta onepauma LOMKHa NOBTOPATLCA KaX bl pa3 nepes HayaoM HOBOW CBapKM. TakKe HeOBX04MMO NPOBEPATb
HarpesaTe/ibHy0 NOBEPXHOCTb OT BO3MOXHbIX MOBPEKAEHMIA.

OTpexbTe Tpyby, cpes AoNKeH BbITb CTPOro NeprneHANKYAAPHbIM, CMATAE HEA0MYCTUMO, NPU HEOBXOAMMOCTM yaanuTe 3ayceHupl. TWaTesbHO
NpPOTPUTE NPOCNMPTOBAHHOM candeTKol cBapMBaemble YacTh Tpybbl M GUTUHTA, NOBEPXHOCTb A0/KHA 6bITh 06e33KMpeHa. Mpu nomoLm
crneuunanbHOro KapaHgalua uam mapkepa Ha Tpybe ciegyeT oTMeTUTb My6BMHY NporpeBsa, COOTBETCTBYHOLWYHO rybuHe pacTpy6HOM YacTu
GUTMHra aHaNorMYHOro pasmepa.

Mpouecc cBapku

OpHoBpemeHHO BcTasbTe TPY6Y M GUTUMHT B HarpesatoLme HacagKM COOTBETCTBYIOLLEro pasmepa COracHo AaHHbix Tabauyel 12 [nybuHa
npozpesa mpybbl U 01UMenbHOCMb C8APOYHbIX onepayuli mpu memnepamype 8o030yxa 20°C. NMocne Harpesa, BbiTawmTe TPYOY U GUTUHT C
HacaZlKM v, B COOTBETCTBMU C MapPKUPOBKOW rNyBMHbI NaBNEHUS, COEAMHUTE NNABHbIM ABUXKEHWEeM 06e feTanu, n3beras 0CeBOro BpalleHus.
B nepurop, cBapku Tpyba 1 GUTUHT AONKHbBI OCTABATLCA HENOABMKHbIMK. CBapHOW WOB 0653aTeNbHO A0/IKEH UHCMEKTUPOBaATLCA. Ecan
CBapeHHble KOMMOHEHTbI MOSIHOCTbIO OX1a4MNCH, TO COEAMHEHNE FOTOBO K UCMO/Ib30BAHMIO.

Mpumeyanue: Ha KoHyax mpy6, ocobeHHo duamempom B40 mm u bosnee, pekomeHOyemca cHUMame gacky nod yasaom 30-45°. C mpy6
60s16W020 Ouamempa 8 Mecmax coeduHeHUs peKoMeHOYyemcsa makxe cockabausame oKucauswulica Hapyx#Hell caol mamepuana
monuwuHoli npumepHo 0.1 mm. Henb3a ceapusams mpyby u pumuHe, Komopsie c80600HO cOeOUHAMCA 8 X0n00HOM 8ude. 0ba3amesnibHo
nposepsalime mpyby Ha 08as16HOCMb, OehOPMUPOBAHHbIE U MOBPEHOEHHbIE KOMTOHEHMbI He06X00UMO 0MbpaKossbIBaMb.

CxemaTUYeCKuii YepTex npouecca CBapku

N L w

y G /

MoaroToBka nepea cBapKoit BblpaBHMBaHME M NPOrpes CoeavHeHve 1 oxnaxaeHune
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EFUSITEK

b. dmanesi ceapKu
Mpouecc ceapku MNMP Tpy6 u ¢puTHHros

3 . HarpeiiTe annapat go Heobxoaumoi TemnepaTypbl
(ZonkeH 3aropeTbea 3eneHblit MUHAWMKATOP)

o A
7\‘\\.\\ / l\:\. | d : % \
e L \ B "

\\__,_;—

6. Bpems coeAnHEHWA U Bpems oxnaxaeHus
LO/KHbI TOYHO cobntogaTbes. Hebonblioe
KOPPEKTUPOBaHWE NONOKEHUSA [OMNYCTUMO B
MOMEHT COeAVNHEHNA

4. BcrasbTe Tpy6y M GUTUHT B HarpeBaTeNbHble 5 « BbICTpO BCTaBbTe HarpeTyio TPY6y B GUTUHT

HacafKu B COOTBETCTBUM C ycnosuamu Tabnuupi 12

Mpouecc cBapkn KomMno3uTHbix Tpy6 Fusitek® PPR/AI/PPR ¢ BHyTpEeHHMM apMUpOBaHNEM

o

T

e

G

1 . CTporo nepneHAuKYNAPHO OTPEXKbTE TPYOY
HeobXxoAMMmoW ANUHBI, NPy 06pe3Ke He JOMKHO
06pa3oBbIBaTbCA 3aMATUI U 3ayCEHLIEB

2 . Hacrtpoiite nessue Topuesatens cornacHo
pacnonoxeHus antloMMHUEBOrO CNoA B Tpybe

3 . BcrasbTe Tpyby A0 ynopa B Topuesatens v
NpoBepHUTE TOpLIEBaTENb HECKO/IbKO Pa3 BOKPYr
Tpy6bI

6. BcrasbTe Tpy6y M GUTUHT B HarpesaTe/ibHble
HacaZikv B COOTBETCTBUM C ycioBuamu Tabauysr 12

5 . Harpeiite annapat fo HeobxoAMMOM TeMnepaTypbl
(BoMKeH 3aropeTbea 3e/1eHbl UHAUKATOP)

=

4. MpoBepbTe Ka4yecTBO TOpLEBAHUA TPYObI,
y6eaurech, 4To CNI0W aNtOMUHWUA NOAHOCTLIO CHAT

Y T
I'. A \\'L F -

i\ - \% )
b - Y g
N —— W 2

8. Bpems coefiMHEHUA 1 BPeMA OXNaXKAEHUA JOMKHbI
TOYHO cobtoaatbes. Hebonbluoe KOpPEKTUPOBaHUE
NONOXKEHWUA A0MYCTUMO B MOMEHT COEANHEHUA

7 . BbicTpo BcTaBbTe HarpeTyio Tpyby B GUTUHT
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Mpouecc cBapku Tpyb6 Fusitek® Stabi
Mpouecc cBapku Tpyb Fusitek® Stabi aHanornueH npoueccy cBapku 06bl4HbIX TPYH 13 MNP, fononHUTENbHO TPebyeTca NPOBECTU 3aUMCTKY
Tpy6bl Stabi nepea npoueccom ceapku. CneumanbHbI MHCTPYMEHT 3a4MCTKM HEODBXOAUM AN CHATUA BepxHero cioA MNP v cnos

ANOMUHUSA.
BaxcHo! B 30He ceapku He 00/1#HO bbimb anOMUHUSA, neped Kaxool ceapKoli HEOHXOANUMO OCyWecmename 8U3yasabHYHO MPOBEPKY.

=y
1. CTporo nepneHAMKYNIAPHO OTpexbTE TPYByY 2 Mpv NomoLLM cneumanbHOro MHCTPYMeHTa
HeobXoaMMOoM AAUHbI, NPy 0bpesKe He AO/IKHO 3aYMCTKM CHUMUTE BEPXHUIA cnoit u3 MNIMP n
06pa3oBbIBaTLCA 3aMATUN U 3ayCEHLEB cnoit antomuHus. Mepes cBapkol ybeagutecs,

YTO a/ITOMUHMIA NMOJIHOCTBIO 3aUULLEH

¢. Mpoyecc ceapku npu noMowju ceapo4Holi MawuHbsl ¢ 4eHMpPamopom

Fusitek® noctaBnseT coBpemeHHble CBapOYHble MaLLMHbI C LLEHTPATOPOM A5 pacTpybHol cBapku Tpyb u dutnHros us MNP, KoTopble
cneumnanbHoO paspaboTaHbl 4/19 BbICOKOTOUYHOM CBapKM Tpy6 M GUTUHIOB HoabLLOro anameTpa. [eTanbHble MHCTPYKLUUM NO CBapKe
npuaaraloTcA HeNOCPeACTBEHHO K annapary.

HarpeBartenbHoe 3epkano

dukcatop
Kpennenus nog dputuHr

KpenneHua noa Tpyby

KHOMKa perynnpoBaHua paccTofHUA

”

Tabnuua “Bpems nporpesa

Lindpposas naHenb ynpasneHus

Mepekntoyatens anamerpa Tpy6bi Bbik/toyaTenb

Pynesoe koneco

lodzomosumernbHbili Mpoyecc

1. Bblbepute HeobxoaVMble HarpeBaTe/lbHble HAacaAKU B COOTBETCTBUM C AMAMETPOM TPY6bl 1 GUTMHTA, 3aKpenuTe UX Ha CBAapOYHOM annapare.

2. KpenneHus nog, GUTUHT MOTYT peryIMpoBaThCs B COOTBETCTBUM C pasmepoM GUTMHIA, O4HA CTOPOHA KPEM/IEHWUI MOXKET UCMOb30BaTLCA

41 GUTMHIOB MasIoro AMaMeTpa, a APYras CTOPOHa MOMKET MCMO/b30BaThCA A1 GUTMHIOB BO/LLLOTO AMamMeTpa (418 3Toro HeobxoayMo
pasBepHYTb KpenaeHus rno ocv Ha 180°). KpenieHre ¢ KpyroBbiM 3aXKMMOM WCMO/b3YETCA 4/19 3aKpenieHns Tpyobl.

3. BoKoBas Kpymias pydka (mepekntoyatenb AMameTpa Tpybbl) MCrnonb3yeTcs Ana GUKCMPOBaHUA MybKHbI CBApKM BbIBpaHHOMO AvameTpa.

[laHHbIVi NepekntoyaTenb peryampyeT oanHy Tpybbl, KoTopas byaeT BapuUTbCa B pacTpyb.

4. KHOMKa perynvpoBaHmMa paccTOAHMSA: YAEPHKMBAATE KHOMKY PEryIMPOBaHMSA PACCTOAHUA HAXKaTOW A1 PEry/IMpoBaHUA PACcCTOAHMA MeXAY ABYMSA
OBUXKYLLWMM 610KaMK, NpubnmsbTe 06a ABMKYLLMX 610Ka APYr K APYry NpY NOMOLLM PYIeBOro Koaeca A0 WX MOMHON OCTaHOBKM.

5. 3akpenuTe Tpyby NpY NOMOLLM pblyara B 3a’KMMe TaK, YToBbl OHa He MOI/Ia ABUraTbCA.
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EFUSITEK

Mpouecc cBapku

1. 3akpenute GUTUHT B KpenieHuun ans GutuHra. Ybegurecno, YTo cCBapnBaemasn NoOBEPXHOCTb GUTUHTA U
NOBEPXHOCTb HarpeBaTeIbHON MydTbl TOYHO COBNAAAIOT. 3adUKCUPYITE NPU NOMOLLU GUKCUPYIOLLEro pblyara.
YcTaHoBUTE TPybY B KpenaeHue aaa Tpybbl. He 3aKpennainTe 3axmnm naoTHO.

MpnbansbTe 06a ABUKYLLMX BNOKa APYT K APYrY NPY NOMOLLM PYNEBOrO Kosleca 0 UX NOHOM OCTAaHOBKM, Npu
3TOM yAepKMBaNTe KHOMKY pery1mpoBaHUA pacCcTOAHUA HaXaTol. Tenepb Tpyba oTperynMposaHa no rybuHe
CBapKM, OTMNYCTUTE KHOMKY PEryIMpOBaHUA PacCTOAHMA 1 3aKpenuTe Tpyby NpM NOMOLLYM pblyara B 3aXKMWMe TakK,
4TObbl OHA HEe MOr/1a ABUraTbCA.

2. OBurKyLme 6710KM J0MKHbI BbITb pasBeseHbl B CTOPOHbI, @ HarpeBaTe/ibHOe 3ePKano AOIKHO BbiTb ONyLLEHO
BHM3. Y6eamTech, YTO CBapoYHasn MallMHa rotosa K pabote. Korga ropuT 3eneHas 1amnoyka, 3To 03Havaer,

4TO LOCTUrHYTA HeobxoarMasn A1 cBapku paboyas Temnepatypa (ybeaurtecs, YTo TemnepaTypa HarpeBaTebHbIX
HacafoK Takxke 260°C+5°C). Mpubaunsste 06a ABUKYLLMX 6IOKA APYT K APYTY NPU MOMOLLM PYSIEBOrO Koneca [0

MX MOJTHOW OCTAHOBKW. PeKomeHayemas TemnepaTypa CBapKu yKkasaHa B Tabauye 12 [nybuHa npozpesa mpyboi *
u numenbHOCMb C8APOUYHBIX onepayuli mpu memnepamype 603dyxa 20°C. NMocne TOro, Kak BPeMs Harpesa

BbILL/IO, BbICTPO pa3BesuTe ABUKYLLME BAOKN B CTOPOHbI U MOAHMMUTE HarpeBaTeNbHOEe 3epKaso.

3. Chosa cBeamTe ABMKyLMe 6NOKK BMecTe Tak, 4Tobbl Tpyba U GUTUHT cBapMIUCh. He BbiHMMaliTe
CBApHOEe coeaMHEeHNe 1 He BpaLLaiTe pyseBoe KoNeco A0 TexX Nop, NoKa NONHOCTbIO He BbILW/IO Bpems
oxnaxaeHus. PekomeHayemas TemnepaTtypa oxnaxKaeHua ykasara 8 Tabauye 12. [nybuHa npozpesa 2pybsi u
07UMenbHOCMb C8aPOYHbIX onepayuli npu memnepamype 8o30yxa 20°C. Mocne Toro, Kak 3aKOHYUTCA Bpems
OXNIAXKAEHUSA, CBAPHOE COEAMHEHNE MOMKHO MCMO/b30BaTb.

d. lnumensvHocme ceapoyHbix onepayuii 0aa mpyb u gpumuHzo8 Fusitek

Tabauya 12
Auametp Tpy6bl, MM FnybuHa nnasneHus, mm Bpemsa Harpesa, ¢ Bpems cBapku, ¢ Bpemsa oxnaxkaeHus, MUH

20 14 5 4

25 15.5 7 4 3

32 17 8 6 4

40 18.5 12 6 4

50 20.5 18 6 5

63 24.5 24 8 6

75 28 30 8 8

90 31.5 40 8 8

110 36.5 50 10 10

125 41 60 11 10

140 43 70 13 10

160 46 80 15 15

Mpumeyanue: [pu memnepamype Hapy#Ho2o 8030yxa Huxce +5°C epemsa Hazpesa 00M#HO BbIMb y8eau4eHo npumepHo Ha 50%.
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e. flecpekmeoi ceapku mpybonpoesoda u3 MNP epacmpy6b

Tabauya 13

OedekTbl cBapku Tpybonposoaa us MMP Bpactpyb

BHelwHUIA BUA CBapHOro

(TOYeYHbIN 1AM Mo BCel A/IMHE LWBa)

Ne OnucaHue pgedekta MpuyrHa BO3HMKHOBEHUA aedeKTa
coeAuHeHunA
HenpaswibHoe coeAnHeHWe No NpuYKHe | a. MpesblweHa AOMNYCTHMAs 0BalbHOCTb HAarNopHoOW TpyBbl Uau
1 Aedopmauym Tpybbl. OBanbHOCTb UK pactpy6a puTHHra;
’ Aedopmauma KoHua Tpy6bl unm dutMHra | b, HenpasuabHaa GrKcauma HanopHoW TpyBbl M GUTHHTa;
roc/e cBapKu c. HencnpaBHOCTb 3a’KMMHOTO NpUCNocobneHus;
HenpasunbHoe coeanHeHve No npuynHe | a. KoHew, Tpy6bl 06pesaH He nog npsiMbiM Yr/iom;
HeA0CTaTOYHOTO BABMra KOHL@ TPYbbI B |b. HegoctaTouHoe Bpems nporpesa;
2 pactpyb ¢uTMHra. HegocTatouHas rybuHa |c. HepocTtaTouHas TemnepaTypa HarpeBaemblX Hacafok;
’ CBAPHOTO LUBA NPV MOJHOM UK d. CmelleHre no ocu Tpy6bl U GUTKHTA B NEPUOS, OXNIAXKAEHUS;
YaCTMYHOM MPOBaPMBaHMM CBapUBAEMbIX | e. CAULLIKOM 4/IMTeNbHOE BpeMS BABUraHWsA Tpybbl B pacTpyb
noBepxHocTen $uUTUHra nocne onnaBneHus;
N \ . a. MpesbllleHVe pa3mepoBs AOMNYCKOB AvameTpa Tpybbl unu pactpyba
3 1 | HenpasunbHoe coeayuHeHMe No NpuunHe 3”“"”“’5 .
. 06pa30BaHHe NyCTOT B CBAPHOM coeauHermy | P+ H7MHMe LapanyH v Haapesos Ha NOBePXHOCTH HaNoPHOH TPYGbI;
c. HecueHTpupoBaHHOCTL Tpy6bI B pacTpybe aetany;
S d. HenpaBunbHaa mexaHuyeckas o6paboTka Tpybbl;
O — a. 3arpsAsHeHune CBapUBaEMbIX MOBEPXHOCTEN;
HenpasuibHoe coeanHeHue ¢ HegocTaTouHo [b. 3arpasHeHne pabounx NOBEPXHOCTEN CMEHHbIX HarpeBaTesIbHbIX
AL | qpesememomemead NOJHbIM CBapMBaHWEM U C pasbeyHEHWeM B |  Hacafok;
M/IOCKOCTU CBapKM c. TepmnyecKoe NoBpPEXAEHNE MATEPUANA;
1 & d. HenpasunbHbIV Nog60p cBapMBaeMblx MaTepUaNoB;
a. MpesbiweHWe ycuaunsa Basura Tpybbl B pacTpyb MM NpesbiweHne
L\\\\\\\ .
Drrrysr77777) YCUINA CXKATUA CTbIKa;
5 o o 3ayyKeHHOe NnomnepeyHoe ceyeHre HanopHoM b. (F:]Bap”BaH”e TOHKOCTEHHOW HanopHou prs'f"
. TpyBbl B MECTE CBAPKM ¢. MpesbleHe Bpemenm Harpesa maTepuana;
g d. MpeBblweHne paboyeit TemnepaTypbl CBAPKK;
G e44444 €. MpeBbilUeHHbI MHAEKC TeKYYeCTV pacniaBa MaTeprana HanopHOM
Tpy6bI;
o . n 7z r ]
. Hamume Uy»KEpOAHBIX BKAIOHEHMIA 1 a izrcgﬂs:Ke.HMe paboumnx NOBEPXHOCTEN CMEHHbIX HarpeBaTeNbHbIX
: MOPUCTOCTb B LLBE CBAPHOrO COeANHEHUSA AOK;
b. MonagaHve pacTBOpUTENA UAK BNArK B CTbIK NPU CBApKe;
a. OwmbKa cOOCHOCTM HanopHoW Tpybbl U GUTUHIa Npu GoPMUPOBAHUM
7 Yrnosoe oTK/IOHeHUe (HeCOOCHOCTb cBapHoro coeguHenus (Mpu MmoHTa)e HanopHoro Tpybonposoaa
: CBapPKBAEMOTO COeIMHEHWA) paspeluaeTca OTKI0HeHMe OT ocv He 6onee yem Ha & = 0,2%);
b. NledeKkT obopynoBaHua;
HenpasunbHoe 06pa3oBaHuWe rpata npy  |a. MpeBbileHne TemnepaTypbl CMEHHbIX HarpeBaTe/IbHbIX HAacafoK;
8. | _C . __ CBapKe C 0iHOM 1N 06enx CTOPOH b. MpeBbileHne BpemeHN Harpesa MaTepuana;

. MpesbiweHne AO0MyCKOB CBAPKW;

HepocTaTouHas BbICOTa rpaTa, ero oTcyTcTeune
C 0A4HOM UK ¢ 0b6erx CTOPOH CBAPHOTO LUBA

a. HepocTaTouHas TemnepaTtypa CMEHHbIX HarpeBaTesIbHbIX HAacafokK;
b. HegoctatouHoe Bpems Harpesa maTepuana;
c. [peBbIlWEHNE BHYTPEHHETO AMAaMeTpa pacTpyba ¢uTHHra;

dopma rpata B BUAE HanbIBOB (coucras
¢dopma) nnu ero oTcyTCTBME B YaCTU WU
1o BCel ANMHe CBAapHOTO LWBa

a

. MpeBblWeHMe TemnepaTypbl CMEHHbIX HarpeBaTeNbHbIX HACALO0K;

HeobpaboTaHHaA NOBEPXHOCTb CTbIKA;

. 3arpA3HeHVe NOBEPXHOCTU CTbIKa;
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EFUSITEK

a. Moumaxx mpyb6onpoeodoe u3 NP

CylLecTByeT HECKONbKO TUMOB NPoKaagKu Tpybonposoaos 3 MIP:
v CKpbITas npokaagka

v MoOHTaX B Waxrax

v~ OTKpbITan NpokiaaKa

Yacme 5: MoHnmax cucmemel

B npouecce npoknagku HEOGXO,D,VIMO Y4UTbIBATb Pa3/inyHble 0COBEHHOCTU U ycnosuA, B HaCTHOCTU: /IMHelHOoe TennoBoe pacwupeHune,
cnocob coeanHeHuUA, yCoBUA SKCNyaTaunn, a TakxKe Heo6xop,mmyro KOMMeHcauuto.

TexHUKa KpenneHua Tpy6onposogos

[ns kKpenneHna TpybonpoBoAOB MCMOMb3YIOTCA 4Ba BMAA OMOP: ¥KECTKME OMopbl U CKOb3ALLME ONopbl. PEKOMEHAYeTCA UCMNOoAb30BaTb
XOMYTbI C YMIOTHUTE/IbHbIMM PE3UHOBLIMM MPOKAALKAMM, CNeunanbHo npesHasHayeHHbIMy aia Tpy6 m3 MIMP. [JaHHble XOMYTbl HE AOKHbI

OCTaB/IATb MeXaHU4YeCKnx I'IOBpe)'K,EI,eHVIVI Ha pr6e.

YecTtKkue onopbl

TaKkoit cnocob KpenneHus TpybonpoBoAa UCKAOHAET BO3MOMKHOCTb KOMMEHCALLMM, KeCTKME OMopbl YCTaHaBNMBAOTCA Ha OTAE/bHbIX
oTpesKax TpybonpoBoAa, 3a CYET KECTKOro coefuHeHnsa obecneymBaeTcs HafexHasn npokaaaka. HeobXxoaAnmMo YeTKo paccumnTbiBaTb
paccToAHME MeXAY ONopPamMu, YYMTbIBAA HarpysKy Npu pacwmpeHnn. He MCNob3yiNTe KayatkoLmMecs XOMyTbl B KAUECTBE YKECTKUX OMop.

'

XecTkan SUTUHT ecTkan
onopa onopa

KpenneHue ¢ AByMsA KeCTKMMU OMopammn U GUTUHTOM MEXKIY HUMU

SUTUHT HecTkan SUTUHF
ornopa

KpenneHue ¢ AByMA GUTUHraMM 1 KECTKOM ONOPOI Mexay HUMK

YronoK

TPOMHUK o]
o o
Ll L | R
o o
HKECTHaA KpCTKan KecTKaa onopa JKecTKas onopa
arnopa onopa |
. O_[J < *ecTKaa onopa
BOAAHOM CHETHUK MW KpaH REETHdA ONoFs i
KpenneHune BoAAHOrO CHETYMKA MU KpaHa KpenneHvie npu passeseHUU TPOMHUKOM KpenneHve npu passeseHnM yraom

Ckonb3sawme onopbl

370T cnocob KpensieHna Tpybonposoga no3sosiseT Tpybe nepemeLatbcsa No ocu B 060Mx HanpasAeHUAX, He NoBpexaan camy Tpyoby.
Heobxognmo pasmelaTb GpacoHHbIe AeTanun Ha 60bLLIOM PACCTOAHMMU OT CKO/b3ALLMX OMNOp, YTOObI OHM He MeLwanu nepeasuskeHuio. Mpu
Takom crnocobe KpenieHns 0CTaeTCs BO3MOXHOCTb KOMMEHCALMOHHOTO ABUKEHNS.

O603HaveHue:
O —KecTKada onopa
CO - ckonb3Awas onopa

CKO/Ib3AWaA onopa

YcTaHOBKa CO CKONb3ALLMMU OMopamu
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PacctoaHue mexay onopamu gna Tpy6 MMP Fusitek PN10 (ropusoHTanbHbIN Tpy6onposog)

Tabnuya 14

@16 55 @75 150
@20 65 ?90 165
@25 75 $110 180
20 @32 90 P125 205
P40 100 ?140 215
@50 120 ?160 225
L ?63 140 )

PaccrosHue mexay onopamu ana Tpy6 MNP Fusitek PN16 / PN20 (ropusoHTanbHbIN Tpy6onpoeoa)

Tabauya 15

PaccrosiHnme mexay onopamu ansa Tpy6 NMP/An/MNNP Fusitek (ropusoHTanbHbI Tpy60onposoa)

P16 50 50 50 50 50 50
?20 60 60 60 60 55 50
@25 75 75 70 70 65 60
?32 90 90 80 80 75 75
@40 100 100 95 90 85 80
@50 125 120 110 110 100 95
?63 140 140 130 130 115 105
@75 155 150 140 140 125 115
?90 165 160 155 155 140 125
L ?110 185 180 170 170 160 140 )
Tabnuya 16

PacctosaHue mexay onopamu ans Tpy6 MNMP Fusitek Faser (ropusoHTanbHbIM Tpy6onposoa)

@20 125 120 110 110 100 90

@25 130 125 120 120 110 100

@32 150 150 140 140 130 120

@40 170 165 160 160 150 140

@50 190 190 180 180 170 160
L @63 210 210 205 200 190 180 )
Tabnuya 17

320 90 90 85 85 75 70
B25 105 105 95 95 90 80
$32 120 120 110 110 105 95
B40 135 130 125 125 120 110
$50 155 150 145 140 130 130
?63 175 170 165 160 155 145
@75 185 180 175 175 165 155
$90 195 195 185 185 175 165
$110 215 210 200 190 180 170
g125 240 225 215 195 185 175
$140 255 235 220 200 190 180
L $160 270 240 235 205 195 185 )

Mpumeyanue: [11a sepmuKanbHbix mpyb60onposodo8 MAKCUMAsIbHOE PACCMOAHUE MexOy 0nopamu yMHoxaemcs Ha KoagguyueHm 1.2.
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EFUSITEK

b. CKpbimas npokaaoKa

CKpblITan NpokaagKa nogpasymeBaeT nog coboi yctaHoBKy Tpybonposoaa B
6eToHe, NoA WTYKATYPKON, B cTeHe uauv B nony. Mpu yknagake nog
LUTYKATYPKOM HEOBX0AMMO OCYLLEeCTBAATb U30aAUMI0. [pK TaKoM Npoknaake
NIMHeWHOoe paclmnpeHne 0bbIYHO He YYUTLIBAETCA, NPU STOM U30NALMA
[0/MKHA BbITb BbIMOMHEHA B COOTBETCTBUM cO cTaHgapTom DIN 1988. Cam
KaHan ANA MOHTaXKa A0/KeH 6biTb cBOHOAHbIM M 0becneyunsaTb
KOMMNeHcaLmio paclumpeHmns Tpybonposoaa. Ecau ke Tpybonposoa cornacHo
YCNIOBUAIM He JONKEH U30/IMPOBATLCA (MPOKAALKa B 6ETOH, B NOA, B CTEHY),
TO ero TaKKe MOXKHO YKNaZblBaTb 6€3 yyeTa IMHENHOTO paclUMPEHUA, TaK KaK
OHO byAeT KOMMNEeHCUPOBATLCA CAMUM MaTePUAIOM.

M3onayus mpyb 8 cucmemax xon00HoU (numosesol 800b1)
Tpy6bl n3 MNP npu ycTaHOBKE CUCTEM MOAAYMN XONOAHOM (MUTbEBOM BOAbI) AOMKHbBI M301IMPOBaTLCA OT 06pa3oBaHMsA KoHAeHcaTa. Fusitek
peKkoMeHayeT OCyLLeCTBAATb U30NALLMUIO CONACHO HemeuKomy ctaHaapTy DIN 1988, Part 2.

Tabnuya 18
KOHTpO/bHbIE BEIMYMHBI MMHUMAJIbHOW TONLLMUHbBI U30NALMUKN B CUCTEMAX XO/IO4HOM BOAbI

OTKpbITasa NPoOKNaAKa B HEOTanMBaeMom NoMeLLEHNN 4 mm
OTKpbITana NpoOKAaAKa B OTaNIMBaEMOM NOMELLLEHNM 9 mm
MpoknazKa B KaHane 6e3 TpybonpoBoA0B OTOMIEHUSA UK ropsiyelt BOAbl 4 mm
MpoKnazKa B KaHase ¢ TpybonpoBoAammn OTOMNIEHWUA UK FropAYel Boabl 13 mm
lMpoknaakKa B cTeHe, CTOAK 4 mm
MpoKnazKa B CTeHe ¢ ¢ Tpyb6onpoBoAaMM OTONEHUA AN FopAYen BOAb! 13 mm
L MpoKknagKka B 6eToHe 4 Mm )

¢. MoHmas 8 waxmax

MpuY BepTUKaNbHOM NPOKAAAKe BO BPEMS YCTAHOBOK OTBOAOB M OTBETBNIEHUI HEOBXOAMMO YYMTbIBATh KOMMEHCALMIO CTOSKA.
PekomeHayeTca NPUMEHATb MHOTOC/IOMHbIE KOMMO3UTHbIE TPYObI, aPMUPOBAHHbIE aFOMUHUEM U CTEKTIOBOIOKHOM, KOTOPbIE MO CBOMM
KayecTBaM MAeasbHO NOAXOAAT A/ TAKOro POAA MOHTaxa, a IMHeHoe paclumpeHme Takux Tpy6 3HaUMTeIbHO MeHbLUe NPOCTbIX TPY6 13
MMP. Heob6X04MMO MCMNOABL30BATb TO/ILKO KECTKME KPENEXKHbIe OMOpbI, C paccTosHMeM He 6onee 3-x MeTpoB. Mpu MOHTaKe C
ncnonb3oBaHnem o6biuHbIX TPy6 U3 MNP TpebyeTca yaenaTs 0ocoboe BHUMAHME BOMPOCY KOMMEHCALUH.

= 1 G
]
1d
Mpu npoxoae noaatoLeit Tpybbl yepes Kopob Ecnv Kopob MMeeT [OCTaToYHOE NMPOCTPAHCTBO Ecnv Kopob He MMeeT JOCTaTOYHOro
HY>KHO 0becneynTb cBOBOAHbIN X0z TPYObI. O/ YCTAHOBKM ynpyroro usrnba 3a cuet NPOCTPAHCTBA A/ YCTaHOBKM PAaCcCYUTaHHOTO
M3meHeHne no AnnHe obecneynBaeTca npu KOMNEeHCaLUMOHHOro KoJieHa, TO pekomeHayeTca KOmMrneHcaTopa, To HEO6XO,DMMO YBEINYUTb

NOMOLLM KOMMNeHCcaTopa pacwunpeHus, KOTOprVI NUCNO/Ib30BaTb TAKOE KOMMNEHCUPOoBaHMe. oTBepcCTMe B CTeHe ANA obecneyeHus
A0/KEeH KOMMEHCUPOBATb ABUXKEHNA BBEPX U BHU3. A0CTaTOYHOro mecTta ANA ABUXKeHUA.

Mpumeyanue: Tpybbl Yepe3 omaepcmus 8 cmeHe criedyem MpPoryckame 8 U30aa4uu.
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d. Omkpbimas npoknadka

Mpu OTKPBITOM NMpPOKNagKe HeobXoaMMO yaensaTb ocoboe BHMMaHMe Toy6a NNP/AN/MP Tpy6a Fusitek® Faser

BHelHemy Buay Tpybonposoaa. Tpybbi us MNMP nmetoT 40BONAbHO 60AbLLON % \, Tov6a MNP

K03pOULMEHT IMHENHOTO PacCLUMpPEHUSA, MO3TOMY HYXKHO YYUTbIBATb STOT / / e

baKTOp M 3apaHee NPOCUNTLIBATL BCE CNOCODLI BO3MOXHOM KOMMEHCaL M. g & P

[ns nonMnponuaeHoBbIx Tpy6, apMUPOBaHHbLIX aIlOMUHUEM UK S 60 / /

KOMMO3MLMEN CTEKNTOBONOKHA, KOIPPULMEHT IMHENHOTO paclMpPeHUA % 50

3HAYUTE/IbHO MEeHbLLE, MO3TOMY YacTo, B CAyYasnx, rae Heobxo4mMm CTporui ° 2 /

yyeT 3Toro KoappuumeHTa, TpybonpoBoabl MOHTUPYHOTCA M3 TaKUX TPy6. 5 “ /

KoadpuLMeHTbl MHelHOro paclunperns ana Tpy6 Fusitek®: D //

Tpy6a MMP: a=0.15 mm/m°C 10

Tpy6a NMNP/An/MNP: a=0.03 mm/m°C 0

Tpy6a Fusitek® Faser: 0=0.045 mm/m°C 001 2 3 4 5 Qe 9 0 u
AL (MM/M) IMHelHoe paclumpeHune

Mpumep pacueTa AMHeliHOro pacwmpeHus Tpy6onposopaa Fusitek® MNP

dopmyna a4ns pacyeTa IMHENHOrO paclimMpeHns (CoKpaLLeHus):

AL = axLxAT

AL - nvHeHoe pacumpeHune (Mm)

o - KO3PPULIMEHT TeMnepaTypHOro MHeNHoro pacwmpeHms (Mmm/m°C)

L - gavHa Tpy6bI (M)

AT - pasHuMua TemnepaTyp Npu MoHTaxKe 1 akcnayatauum (°C)

Mpumep 1:

AL - ? (Mm) PeweHue:

Tpy6a MMP: al = 0.15 mm/m°C AL =0.15mMmm/m°C x 3 M x 60°C = 27 mm (Tpy6a MMP)

Tpy6a MMNP/An/MNP: a2 = 0.03 mm/m°C AL =0.03 mm/m°C x 3 m x 60°C = 5.4 mm (Tpy6a MMP/An/MMNP)

Tpy6a Fusitek® Faser: a3 = 0.045 mm/m°C AL =0.045 mm/m°C x 3 m x 60°C = 8.1 mm (Tpyba Fusitek® Faser)

L=3m

T1 = 80°C (TemnepaTtypa npu aKcnayataumm)

T2 = 20°C (TemnepaTypa Npy MOHTaxe)

AT=T1-T2=60°C

e. Cnocobbl KOMMNeHCUPOoBAHUSA PACWUPEHUSA AL L

KomneHcayuoHHoe KosneHo

MUHMMaIbHAA AMHA KOMMEHCaToPa PacLUMpPeHnUs MOXKET BbiTb paccumTaHa Ha
OoCHoBe cneaytouein Gopmynbl:

L, = C x V(DxAL) L
L, - 4 MHa KOMMNeHcaTopa pacwmpeHns (Mm)

C - KoHcTaHTa maTtepuana (MMNP=20)

D - BHEWHWit AgnameTp Tpy6bI (MM) T BlJol«— o
AL - nuHeliHOe pacwmpeHmne (Mm)

—— @B
: — e

Mpumep 2:
L - ? (mm) PeweHue:
D =40 mm L, =20 x V(40x27) = 658 mm

AL = 27 mm (Bo3bMeM ZaHHble U3 [Tpumepa 1)

[na Tpy6bl ¢ BHEWHMUM AnameTpom 40 MM U ANIMHOM 3 M, KOTOpas UMeeT U3MEeHeHWe HanpaBAeHuA ¢ nepenagom Temnepatyp 60°C,
KOMMEHCUPOBaHWUE ANA pacnpeseneHns USMeHeHui no AANHE COCTaBUT 658 MM. BbluMcieHHan KOMNeHcaUuMoHHan AauHa L (annHa
KOMMeHcaTopa) — 3TO y4acTok TpybonpoBoaa 6e3 Kak1x-11Mbo onop Uamn KpenaeHui, KoTopble MOrM 6bl MPENATCTBOBATL TEMMEPATYPHOMY
N3MEHEHWIO A/InHbI TpybonpoBoaa.

18



EFUSITEK

M-06pa3Hsbili KomneHcamop

Ecnu oTcyTCTBYET BO3MOMKHOCTb KOMNEHCUPOBAHMA PACLLUMPEHMA NyTEM
M3MeHeHWA HanpaB/ieHna, TO PeKOMeHyeTcA UCnob30BaTh M1-06pasHblIii
KommneHcaTop.

LLinpuHa M-06pa3HOro KOMNeHcaTopa paccymTbiBAeTCA MO CeaytoLei
dopmyne:

W, =2xAL+S,

W, - wnpurHa KomneHcaTopa (Mmm)

AL - nvHeHoe paclumpeHune (Mmm)

S, - 150 mm (6e3onacHoe pacctosHue)

Mpumeyarue: W, 0onx#Ho 6bimb 6onbwe unu pasHo 10D

Mpumep 3:

W, - ? (mm) PeweHue:

AL = 27 mm (Bo3bMem AaHHble U3 [Mpumepa 1) W, =2x27 mm + 150 mm = 204 mm
S, =150 mm

Heobxoanmo ycTaHoBUTL M-06pasHblii KoMMeHcaTop ¢ WuprHoi 204 mm.

Mpumepbl TEXHUKU MOHTaXKa Tpybonposoaa

YKecTkas onopa B HUXKHEeWN YacTu BEPTUKaNbHOTO YKecTkan onopa B cpefHei 4acTu BePTUKaNbHOTO
Tpybonposoaa Tpybonposozaa

19




Yacme 6: Mepbl npedocmopoxcHocmu

Fusitek HacToATeNbHO peKomeHAyeT NPUHMMATL BCE YKa3aHHbIe HUMKe Mepbl NPeAOCTOPOXKHOCTU C Lesiblo obecneyeHns npasuabHOro v
6€30MacHOro 1CMo/Ib30BaHNA CUCTEMbI.

HusKkas Temnepatypa
Korza temnepaTypa 6113Ka kK 0°C, maTepuan CTaHOBUTCA XPYMKUM, NOITOMY pEKOMEHAYeTCA M36eraTb BO3MOMKHbIX

y4apos no Tpybe. Eciv ecTb puCK 3amep3aHnsa BoAbl BHYTPU TPy6bl, TO HE06Xx0aMMo, 4Tobbl BoZa Bblia canTa, Tak 0
Kak yBesMyeHue ob6bema MOXKET MPUBECTM K MONOMKaM UK pa3pbiBy Tpybonposoaa.
fepmeTu3auus coeguHeHni
( ' PekomeHayeTcs UCMo/ib30BaTh TedGIOHOBYIO IEHTY 4/ repMeTU3aLmmn pesbboBbix coeanHEHMA.

- -7 | Hamotka ®YM neHTbl Ha pe3bby [0/1XKHa OCYLLECTBATLCA OT Hayasia no Xo4y pe3bbbl Takum
06pasom, 4Tobbl NocaeayoWwmMin BUTOK YacTmyHo (Ha 30 - 40%) nepeKpbiBai NpeablayLmii KoHeL,
NEeHTbI. YTOBbI MCKHOYUTL BO3SMOXKHOCTb NOABNEHUS MOPLUMH U CKNAZ0K Ha neHTe DYM, KoTopble
NPy 3aKpy4YMBaHMM B pe3bby CBOPAUMBAIOTCA U NPUBOAAT K PasynaOTHEHUIO COeANHEHMS,
HamaTblBaTe NEHTY C HAaTArOM. oc/ie TOro KaK Bbl HAMOTAIN SIEHTY, MPUXMUTE ee C CUI0N K

pe3b6e, NPOKpy4YnBaa nanbuammu. HauunHaiite 3aKpy4mBaTb coeanHeHne, OHO AO0/IXKHO Tyro

3aKpyuMBaTbLCA, NpY 3TOM ieHTa PYM fo/1KHA Pa3MUHATBLCA M 3aMONHATL BCE MPOCTPAHCTBO

MexKay AByMA pe3bbamu. Eciv coeguHeHMe 3aKpyYMBaETCs IETKO, TO HAHECUTE elle HECKO/IbKO BUTKOB SIeHTbl PYM.

MoHTaxK Kom6UHUpoBaHHbIX pUTUHroB U3 MNP c TPy6HOM pe3bboii ¥ U %, He UMEIOLUX LWEeCTUrPaHHUKA «MOA K/oU» Ha NaTyHHOI

yactu puUTHHra
BAXHO! Ycunume 3akpyunBaHma KOMOUHNPOBaHHbIX GUTUHroB u3 MNP 6e3 wecturpaHHMKa Ha

Kopryce He JO/IKHO NpeBbllwaTth ycuaume 15 H*m. Takoe ycunne He TpebyeT MCnonb3oBaHUA
KaKoro-Mbo MHCTPyMeHTa ANA 3aTAXKKMU, NOITOMY KOMOUHUPOBAHHbIE GUTUHIU AAHHbIX
TMNOPa3MepoB PEKOMEHA0BAHO MOHTUMPOBATbL C OTBETHBIMU COEANHEHUAMM BPYUHYtO, He3
BCMOMOraTe/IbHOro MHCTPYMEHTa, ¢ npumeHeHnem ®YM neHTtbl unm HuTM TANGIT UNI-LOCK.
Mcnonb3oBaHMe NakAU AN IbHA He peKomeHZ0BaHo. Ecamn pe3bba usgenunii (KpaHol, BEHTUAN,
CTaNbHble TPybbl), C KOTOPbIMU COEAMHAETCA KOMBUHNPOBaHHbIN GUTUHT U3 MNP, umeeT

reomeTpunyecCcKkme OTK/IOHEHUA OT CTaHAaPTa, TO B TAKUX CNyYaaX pa3pellaeTca MCnoib30BaTb

OOMNONHUTENbHBIN MHCTPYMEHT A5 3aKPYTKM, YCUIME KOTOPOTO HE AO/KHO NPEBbIWATh
[0MNYyCTUMOTO 3HayeHus B 15 H*Mm, B 4aCTHOCTM, PEKOMEHAYETCA UCMONb30BaTb PEMEHHOW KoY C AIMHON pyyKM He 6onee 30

CaHTUMETpPOB.
BHUMAHME! MprmeHeHMe ra3oBoro Kat4ya B Ka4ecTBe BCMOMOraTe/IbHOr0 MHCTPYMEHTA A/19 3aTAXKKM KOMOMHMPOBAHHbIX GUTUHIOB U3

MNP ana faHHbIX TUMOPA3MeEPOB KpaiiHe He PEKOMEH0BaHHO, TaK KaK Mpu UCMONb30BaHWUM AAaHHOTO MHCTPYMEHTa YCUAME 3aTAXKKM
MOKeT cocTaBnATb 6osee 40 H*m, a Npu TaKOM YCUIKM MOXKET MPOU30MTH NPOBOPAYMBAHME 3aKNALHOW AeTanu B Kopnyce GUTUHIa, Npu
ycunum 6onee 70 H*m BO3MOXKHO paspyLueHre camol 1aTyHHOM 3aK1aaHOM.

MoHTa}K KOM6UHUPOBaHHBIX GUTUHIOB U3 MIMP ¢ WeCTUrPaHHMKOM «NOA, KAKU» Ha IATYHHOM YacTu

¢uTHHra
Mpw HannuMmM y KOMOBMHMPOBAHHOTO PUTUHTA LIECTUTPAHHUKA «NOZ, KKOY» Ha 3aKNaAHOM AeTanu

YAEPHKAHUE UK 3aKPYTKY HEOBXOAMMO OCYLLECTBNATb TONbKO 33 Hero. 06s3aTesIbHO UCMOoNb3yiTe Habop
raeyHbIX Katoyer 60bLIOro pasmepa ¢ y3KMm npoounem.

A
Ynbrpadmonetosbie nyun » 4
MonvnponuneHosblie TPY6bl ¥ GUTUHTU JOMKHbI M36eraTe NPAMbIX yNbTPAdOUONETOBbIX Iy4eit (CONHEYHbIV CBET U

\d

N
HeoHoBble amnbl). [og, Bo3aeNCcTBUEM NydYeit MaTepran CTapeeT 1 TepSeT CBOM XapaKTePUCTUKK. 4‘

Y
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EFUSITEK

XpaHeHue M TPaHCNOPTUPOBKa
Tpybbl 1 coeguHUTeNbHble geTanu u3 MNP Heobxoanmo obeperaTtb OT yAapos, bpocaHus n NbbIX

MeXaHWYEeCKMX Harpy3oK. Mpu nepesosKe UX cieayeT yKAahbliBaTb HAa POBHYIO MOBEPXHOCTb, NPEAOXPaHAN OT
OCTPbIX METa//IMYECKUX YIN0B U pebep TpaHCNopTHOM naatdopmbl. Bo Bpems CKNagMpoBaHUA TPyObl HYKHO
pasmeLLaTb rOPM30HTA/IbHO, @ MAKCMMa/IbHAA BbICOTA XpPaHEHUA He A0/XKHA NpeBbiwaTth 1.5 M. XpaHuTtb

noannponuneHoBble AeTanun cnegyeT B 3aKpbITbIX NOMELWEHUAX UK No4 HaBeCoM NpUu TemnepaTtype He
MmeHee +5°C, TakxKe Hajo C06/1P0p,aTb paccTtoAHNEe He meHee 1 MeTpa OT OTONUTENbHbIX npm6op03.

CrubaHue
[Ons crnbanus Tpybbl, HarpeBanTe ee ropAYMM BO34yXOM C TemnepaTtypoit okono 140°C. Hu B

Koem cnyyae He HarpeBaVlTe OTKPbITbIM OrHEM. MUHUMaNbHbIN pagunyc crnbanHma AnAa

NoAMNPONUAEHOBBIX TPY6 Manoro anameTpa paBeH 8-mu guameTpam usrnbaemoin Tpybbl.

O6pe3Ka Tpybbl
Mcnonb3yiTe TONbKO COOTBETCTBYIOLLME HOXKHULLBI C OCTPbLIM SI€3BMEM U 0bpe3aliTe CTPOro

nepneHAMKyAspHO ocu Tpy6bl, Npy 06pesKe He AOMKHO 06Pa30BbIBATHCA 3ayCEHLLEB.

CBapkKa
Y6eauTech, 4TO CBApOYHbIV annapat v NoANNPONUIEHOBbIE KOMMNOHEHTbI HE MMEIOT NOBPEXKAEHWNI

1 He 3arpasHeHsbl. [letann mapku Fusitek® He pekomeHayeTca cBapMBaTb C KOMMOHEHTaMM APYruX

npowssop,meneﬁ.

KoppeKTupoBaHue nocne cBapku
KoppeKkTuposka nonoxeHus Tpybbl M GUTHHIA MOXKET BbITb BbiNONHEHa nyTem He6O/bLIOrO BpaLLeHus

KOMMOHEHTOB (He Bosiee Yem Ha 15°) cpasy ke nocne ux coeguHenus. ismeHeHWs, NPoM3BOAMMbIE Ha bonee
no3gHen cTaiumn, MOTyT MPUBECTU K MOBPEXAEHWNIO COEAVNHEHUA.

3aroToBKa CBapHbIX KOHCTPYKLMiA
CTaHZapTHble 3aroTOBKM MOTyT BbITb CBapPEHbI U NMPUTOTOB/IEHbI 3apaHee, YTO NMO3BOJIUT CIKOHOMMUTL BPEMSA U

NnoBbICUTb 6€30MaCHOCTb CUCTEMbI.

UcnbiTaHne paBneHuem
Cpasy e noc/ie yCTaHOBKM cucTeMbl TPybonpoBoaa HeobXxo4MMO NPOBECTU UCMbITaHWE AAaBNEHUEM.
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Yacme 7: Ycnosua mpaHCnopmuposKU U XpaHeHUA

a. TpaHcnopmupoeKa u XpaHeHue

v XpaHeHue noAunponuneHoBbIX TPYH A0/MKHO OCYLLECTBAATLCA COrNAcHo ycnoBuii 5 (OXK4), pasaena 10 FTOCT 15150 B npoBeTpuBaeMbIxX
HaBecax Uan NOMELLEHUAX.

v~ YnakoBKu ¢ Tpybamu paspeLuaeTcs CKAaAMpoBaTh BbICOTON He bonee 2 M.

v~ HeobxogMmo 3aWwmTuTh TPYObI OT BO3AEMCTBUA NPAMbIX CONTHEYHbIX JIyYen.

v’ 3arpysKa 1 Bbirpy3Kka Tpy6 A0/3KHa OCYLLEeCTBAATLCA Npu Temnepatype Bbiwe -10°C. Ecav TpaHCNopTUPOBaHMe OCYLLEeCTBAAETCA Mpu
Temnepatype ot -11 o -20°C, To He06X0AMMO 3aLLUTUTL TPYObI OT MEXaHWYEeCKUX Harpy3oK. TPAaHCMNOPTUPOBKA NPU TeMNepaType HUXe
-21°C 3anpeuweHa.

v Tpybbl 1 coeguHuUTenbHble getanu us MNMMP, focTaBneHHble Ha 06bEKT B 3MMHee Bpems, Nepes, MX MOHTAXKOM B 34aHUAX SONKHbI ObITb
npeABapuUTe/IbHO BblAEPXKaHbl NPU MONOXKUTENBHOM TEMNEPATYPE HE MeHee 2 Y.

" CornacHo FOCT 19433 Tpy6bl n3 MNP He OTHOCATCA K KAaTEropmMm ONacHbIX rPy30B, YTO Pa3peLLaeT NepeBo3Ky N0bbIM BUAOM TpaHCNopTa
B COOTBETCTBUM C MPABUIAMU NEPEBO3KU rPy308B, AEUCTBYOLMMM HA AHHOM BUE TPAHCNOPTA.

v Mpu /0 v aBTOMOBUIIbHBIX MEPeBO3Kax YNaKOBKM TPY6 AOMYCKAOTCA K TPAHCMOPTUMPOBKE TO/IbKO B KPbITOM MOABMMKHOM COCTaBe.

v 3anpelLeHo ckaanpoBaTh TPYObl Ha PACCTOAHUU MeHee 1 M OT HarpeBaTe/IbHbIX NPUBOPOB.

v’ B npegenax ydacTKa XpaHEeHUs, a TaKkKe 3a ero npegenamm Ha paccTosHMM MeHee 5 M 3anpeLLaeTcs nposeaeHme
ra303/1eKTPOCBAPOYHbIX U APYrMX OFHEONACHbIX PaboT.

v~ Ona nsbexaHua nospexaeHna Tpyb nx cnesyeT yKnaablBaTb Ha POBHYO NMOBEPXHOCTb, 6€3 OCTPbIX BbICTYNOB M HepoBHocTel. Copoc
TPY6 C TPAHCMOPTHbBIX CPELCTB HE JOMYCKAeTCA.

v CornacHo FOCT P 52134-2003 rapaHTUIHbIM CPOK XpaHEHUSA HAaMopPHbIX TPY6 1 coeANHUTENbHbIX AeTanen, M3roToBaeHHbIX 13 MMIP,
cocTaBnAeT 3 roga co AHA UX U3TOTOBNEHMA.

b. Ymunuszayusa
YTUnunsauma usgenmsa nponsBoamnTcsa B NopagKe, yCTaHoBAEHHOM 3akoHamu PO ot 22 asrycta 2004 r. Ne 122-d3 "O6 oxpaHe aTmochepHOro

Bo3ayxa", ot 10 AHBapAa 2003 r. Ne 15-®3 "O6 oTxopax Npon3BoACTBa U NOTpebaeHna", a TakKe ApYyrMMU POCCUCKUMU U PEFMOHANbHBIMM
HOPMamu, aKTamu, NpaBuAaMU, PACNOPAKEHUAMM, MPUHATLIMM BO UCMONHEHUE YKA3aHHbIX 3aKOHOB.
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EFUSITEK

a. lMomepu daeneHus

Yacme 8: TexHu4yeckue nonoxeHus

MoTepu gaeneHns U pacyeTHaa CKOPOCTb NpoTeKaHuA B Tpy6onpoBogHbix cuctemax Fusitek MMP B 3aBucMMocTn oT pacxoga Bogbl

Q - pacxog Boabl (n/c)

R - notepwu gasnexua (kMa/m)

V - CKOPOCTb ABMXKeHUs Boabl (M/c) Ta6auya 19

NMoTepu AaBAEHMA U pacHeTHaA CKOPOCTb NPOTEKaHUA B TPy6onpoBoaHbIX cuctemax Fusitek SDR11 B 3aBUCMMOCTH OT pacxoaa
npu Temnepatype 20°C (yaenbHbiii Bec: 998,2 Kr/M’, KMHeTUYecKas BA3KocTb: 1,004 x 10° m’/c)

0.01 | 0.006 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.02 | 0.012 [ 0.1 [ 0.005| 0.1 | 0.002 | 0.1
0.03 | 0.018 | 0.2 | 0.007 | 0.1 | 0.003 | 0.1 | 0.001 | 0.1
0.04 | 0.050 | 0.2 | 0.017 | 0.1 | 0.004 | 0.1 | 0.001 | 0.1
0.05 | 0.074 | 0.2 | 0.025| 0.2 | 0.008 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.06 | 0.101 | 0.3 | 0.034 | 0.2 | 0.011 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.07 | 0.132 | 0.3 | 0.044 | 0.2 | 0.014 | 0.1 | 0.005 | 0.1 | 0.001 | 0.1
0.08 | 0.166 | 0.4 | 0.055| 0.2 | 0.018 | 0.2 | 0.006 | 0.1 | 0.002 | 0.1
0.09 | 0.203 | 0.4 | 0.068 | 0.3 | 0.022 | 0.2 | 0.007 | 0.1 [ 0.003 | 0.1 | 0.001 | 0.1
0.1 0.244 | 0.5 | 0.082 | 0.3 | 0.026 | 0.2 [ 0.009 | 0.1 | 0.003 | 0.1 | 0.001 | 0.1
0.12 | 0335 | 0.6 | 0.112 | 0.4 | 0.035| 0.2 | 0.012 | 0.1 | 0.004 | 0.1 | 0.001 | 0.1
0.16 | 0.555 | 0.8 | 0.185 | 0.5 | 0.058 | 0.3 | 0.020 | 0.2 | 0.007 | 0.1 | 0.002 | 0.1
0.18 | 0.684 | 0.9 | 0.227 | 0.6 | 0.072 | 0.3 | 0.024 | 0.2 | 0.008 | 0.1 | 0.003 | 0.1
0.2 0.823 | 1.0 | 0.273 | 0.6 | 0.086 | 0.4 | 0.029 | 0.2 | 0.010 | 0.2 | 0.003 | 0.1 | 0.001 [ 0.1 | 0.001 | 0.1
0.3 1693 | 1.5 | 0559 | 0.9 | 0.175 | 0.6 [ 0.059 | 0.4 | 0.020 | 0.2 | 0.007 | 0.1 | 0.003 | 0.1 | 0.001 | 0.1
0.4 2837 | 190932 | 1.2 | 0291 | 0.8 | 0.099 | 0.5 )| 0.034 | 0.3 | 0.011 | 0.2 | 0.005 | 0.1 | 0.002 | 0.1 [ 0.001 | 0.1
0.5 4.245 | 2.4 | 1.389 | 1.5 | 0.432 | 0.9 | 0.146 | 0.6 | 0.050 | 0.4 | 0.017 | 0.2 | 0.007 | 0.2 | 0.003 | 0.1 | 0.001 | 0.1 | 0.001 | 0.1
0.6 5911 )| 29| 1928 | 1.8 | 0.598 | 1.2 [ 0.202 | 0.7 | 0.069 [ 0.5 | 0.023 | 0.3 | 0.010 | 0.2 [ 0.004 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.7 7.831 | 34| 2546 | 2.1 | 0.787 | 1.3 | 0.266 | 0.8 | 0.090 | 0.5 | 0.030 | 0.3 | 0.013 | 0.2 [ 0.005 | 0.2 | 0.002 | 0.1 | 0.001 | 0.1

0.8 3.243 | 2.5 | 1.001 | 1.5 | 0.336 | 1.0 | 0.115 | 0.6 | 0.038 | 0.4 | 0.017 | 0.3 | 0.007 | 0.2 [ 0.003 | 0.1 | 0.001 | 0.1

0.9 4.018 | 2.8 | 1.237 | 1.7 | 0415 | 1.1 | 0.141 | 0.7 | 0.047 | 0.4 | 0.020 | 0.3 | 0.008 | 0.2 | 0.003 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
1.0 4.869 | 3.1 | 1.496 | 1.9 0.501 | 1.2 | 0.170 | 0.8 | 0.056 | 0.5 [ 0.024 | 0.3 | 0.010 | 0.2 | 0.004 | 0.2 [ 0.002 | 0.1 | 0.001 | 0.1
1.2 2081 | 23 (0695 | 1.4 |0.236 | 0.9 | 0.078 | 0.6 | 0.034 | 0.4 | 0.014 | 0.3 | 0.005 | 0.2 | 0.003 | 0.2 | 0.001 | 0.1
1.4 2,755 | 2.6 (0918 | 1.7 | 0311 | 1.1 | 0.102 | 0.7 | 0.044 | 0.5 | 0.018 | 0.3 | 0.007 | 0.2 | 0.004 | 0.2 | 0.001 | 0.1
1.6 3.516 | 3.0 ( 1.169 | 1.9 | 0.395 | 1.2 | 0.130 | 0.8 | 0.056 | 0.5 | 0.023 | 0.4 | 0.009 | 0.3 | 0.005 | 0.2 | 0.001 | 0.1
1.8 4363 | 3.4 | 1.448 | 2.2 [ 0488 | 1.4 | 0.160 | 0.9 | 0.069 | 0.6 | 0.029 | 0.4 | 0.011 | 0.3 | 0.006 | 0.2 | 0.002 | 0.1
2.0 5294 | 3.8 | 1754 | 24 | 0590 | 1.5 | 0.194 | 1.0 | 0.084 | 0.7 | 0.035 | 0.5 | 0.013 | 0.3 | 0.007 | 0.2 | 0.002 | 0.2
2.2 6.311 | 41| 2.087 | 26 |0.702 | 1.7 | 0.230 | 1.1 | 0.099 | 0.8 | 0.041 | 0.5 | 0.016 | 0.4 | 0.008 | 0.3 | 0.003 | 0.2
2.4 7.411 | 45|2.447 | 29 |0.821 | 1.8 | 0.269 | 1.2 | 0.116 | 0.8 | 0.048 | 0.6 | 0.018 | 0.4 | 0.010 | 0.3 | 0.003 | 0.2
2.6 8.594 [ 492833 | 3.1 (0950 | 2.0 | 0.310 | 1.3 | 0.134 | 0.9 | 0.055 | 0.6 | 0.021 | 0.4 | 0.011 | 0.3 | 0.004 | 0.2
2.8 9.861 | 53| 3.246 | 3.4 | 1087 | 2.1 | 0355 | 1.4 | 0.153 | 1.0 | 0.063 | 0.7 | 0.024 | 0.4 | 0.013 | 0.3 | 0.004 | 0.2
3.0 3.685 | 3.6 | 1.232 | 23 | 0402 | 1.5 | 0173 | 1.0 | 0.071 | 0.7 | 0.027 | 0.5 | 0.015 | 0.4 | 0.005 | 0.2
3.2 4.150 | 3.8 | 1.386 | 2.5 | 0452 | 1.5 | 0.194 | 1.1 | 0.080 | 0.8 | 0.030 | 0.5 | 0.017 | 0.4 | 0.005 | 0.2
3.4 4641 | 41 |1.549 | 26 | 0504 | 1.6 | 0.217 | 1.2 | 0.089 | 0.8 | 0.034 | 0.5 | 0.018 | 0.4 | 0.006 | 0.3
3.6 5.158 | 43 | 1719 | 2.8 | 0559 | 1.7 | 0.240 | 1.2 | 0.099 | 0.9 | 0.038 | 0.6 | 0.020 | 0.4 | 0.006 | 0.3
3.8 5.700 | 4.6 | 1.898 | 2.9 | 0.617 | 1.8 | 0.265 | 1.3 [ 0.109 | 0.9 | 0.041 | 0.6 | 0.022 | 0.5 | 0.007 | 0.3
4.0 6.269 | 4.8 | 2.086 | 3.1 | 0.677 | 1.9 | 0.291 | 1.4 | 0.119 | 0.9 | 0.045 | 0.6 | 0.025 | 0.5 | 0.008 | 0.3
4.2 6.863 | 5.0 |2.281 | 3.2 | 0.740 | 20 | 0318 | 1.4 | 0.130 | 1.0 | 0.049 | 0.7 | 0.027 | 0.5 | 0.008 | 0.3
4.4 7.482 | 53 (2485 | 3.4 | 0.806 | 2.1 | 0.346 | 1.5 | 0.142 | 1.0 | 0.054 | 0.7 | 0.029 [ 0.5 | 0.009 | 0.3
4.6 8.127 | 55| 2.697 | 3.6 | 0.874 | 2.2 | 0.375 | 1.6 | 0.154 | 1.1 | 0.058 | 0.7 | 0.032 | 0.6 | 0.010 | 0.3
4.8 8.798 | 5.8 | 2917 | 3.7 | 0944 | 2.3 | 0405 | 1.6 | 0.166 | 1.1 | 0.063 | 0.8 | 0.034 | 0.6 | 0.010 | 0.4
5.0 9.493 | 6.0 | 3.145 | 3.8 | 1.017 | 2.4 | 0436 | 1.7 | 0.178 | 1.2 | 0.068 | 0.8 | 0.037 | 0.6 | 0.011 | 0.4
5.2 10.214| 6.2 | 3.381 | 40 | 1.093 | 2.5 | 0468 | 1.8 | 0.192 | 1.2 | 0.073 | 0.8 | 0.039 | 0.6 | 0.012 | 0.4
5.4 3626 | 41| 1171 | 26 | 0501 | 1.8 | 0.205 | 1.3 | 0.078 | 0.9 | 0.042 | 0.7 | 0.013 | 0.4
5.6 3878 | 43 | 1.252 | 2.7 | 0536 | 1.9 | 0.219 | 1.3 | 0.083 | 0.9 | 0.045 | 0.7 | 0.014 | 0.4
5.8 4139 | 44 | 1335 | 2.8 | 0571 | 20 | 0.233 | 1.4 | 0.088 | 0.9 | 0.048 | 0.7 | 0.015 | 0.4
6.0 4.407 | 46 | 1421 | 29| 0607 | 20 | 0.248 | 1.4 | 0.094 | 0.9 | 0.051 | 0.7 | 0.016 | 0.5
6.2 4683 | 4.7 | 1.509 | 3.0 | 0.645 | 2.1 | 0.263 | 1.5 | 0.100 | 1.0 | 0.054 | 0.8 | 0.016 | 0.5
6.4 4968 | 49 | 1.600 | 3.1 | 0683 | 2.2 | 0.279 | 1.5 | 0.106 | 1.0 | 0.057 | 0.8 | 0.017 | 0.5

5260 | 51 | 1693 | 3.2 | 0.723 | 2.2 | 0295 | 1.6 | 0.112 | 1.0 | 0.060 | 0.8 | 0.018 | 0.5
5560 | 52 | 1.789 | 3.3 | 0.763 | 2.3 | 0312 | 1.6 | 0.118 | 1.1 | 0.064 | 0.8 | 0.019 | 0.5
5.869 | 54 | 1.887 | 3.4 | 0.805 | 2.4 | 0328 | 1.7 | 0.124 | 1.1 | 0.067 | 0.9 | 0.020 | 0.5
6.674 | 57 | 2143 | 36 | 0913 | 26 | 0372 | 1.8 | 0.141 | 1.2 | 0.076 | 0.9 | 0.023 | 0.6
7.528 | 6.1 | 2414 | 39 | 1.028 | 2.7 | 0419 | 19| 0.158 | 1.3 | 0.085 | 1.0 | 0.026 | 0.6
9.385 | 69 | 3.002 | 43 | 1277 | 3.1 | 0519 | 2.1 | 0.196 | 1.4 | 0.106 | 1.1 | 0.032 | 0.7
11.438| 7.7 | 3.651 | 4.8 | 1.550 | 3.4 | 0630 | 2.4 | 0.237 | 1.6 | 0.128 | 1.2 | 0.039 | 0.7
16.105) 9.2 | 5.120 | 5.8 | 2.134 | 41 | 0.879 | 2.8 | 0330 [ 1.9 | 0.178 | 1.5 | 0.054 | 0.9 )
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MoTepu AaBNeHUA U pacyeTHasA CKOPOCTb NPOTeKaHUA B TpybonpoBoaHbix cuctemax Fusitek SDR7.4 B 3aBMCMMOCTM OT pacxoaa

npu Temnepatype 20°C (yaenbHbIii Bec: 998,2 Kr/m’, KMHeTUUecKana BA3KoCTb: 1,004 x 10° m’/c)

Tabauya 20

0.01 | 0.01 0.1

0.02 | 0.019 | 0.1 | 0.008 | 0.1 | 0.003 | 0.1

0.03 | 0.054 | 0.2 | 0.012 | 0.1 | 0.004 | 0.1 | 0.002 | 0.1

0.04 | 0.088 | 0.3 | 0.031 | 0.2 | 0.006 | 0.1 | 0.002 | 0.1

0.05 | 0.129 | 0.3 | 0.045 | 0.2 | 0.014 | 0.1 | 0/003 | 0.1 | 0.001 | 0.1

0.06 | 0.176 | 0.4 | 0.061 | 0.2 [ 0.019 | 0.1 [ 0.007 | 0.1 | 0.001 | 0.1

0.07 | 0.230 | 0.4 | 0.080 | 0.3 | 0.025 | 0.2 | 0.009 | 0.1 | 0.003 | 0.1 | 0.001 | 0.1

0.08 | 0.290 | 0.5 | 0.101 | 0.3 | 0.032 | 0.2 | 0.011 | 0.1 | 0.004 | 0.1 | 0.001 | 0.1

0.09 | 0.357 | 0.6 | 0.123 | 0.4 | 0.039 | 0.2 | 0.013 | 0.1 | 0.005 | 0.1 | 0.002 | 0.1

0.1 0.428 | 0.6 | 0.148 | 0.4 | 0.046 | 0.2 | 0.016 | 0.2 [ 0.005 | 0.1 | 0.002 | 0.1

0.12 | 0.588 | 0.7 | 0.203 | 0.5 | 0.063 | 0.3 | 0.022 | 0.2 | 0.007 | 0.1 | 0.003 | 0.1

0.16 | 0.976 | 1.0 | 0.336 | 0.6 | 0.104 | 0.4 | 0.036 | 0.3 [ 0.012 [ 0.2 | 0.004 [ 0.1 | 0.001 | 0.1

0.18 | 1.203 | 1.1 | 0413 | 0.7 | 0.128 | 0.4 | 0.044 | 0.3 | 0.015 | 0.2 | 0.005 | 0.1 | 0.002 | 0.1

0.2 1.450 | 1.2 [ 0.497 | 0.8 | 0.154 | 0.5 | 0.053 | 0.3 [ 0.018 [ 0.2 | 0.006 [ 0.1 | 0.003 | 0.1 | 0.001 | 0.1

0.3 2992 | 1.8 | 1.019 | 1.2 | 0.314 | 0.7 | 0.107 | 0.5 | 0.036 | 0.3 | 0.012 | 0.2 | 0.005 | 0.1 | 0.002 | 0.1

0.4 5.025 | 25| 1704 | 1.6 | 0.523 | 1.0 ( 0.178 | 0.6 | 0.060 | 0.4 | 0.020 | 0.2 | 0.009 | 0.2 | 0.004 [ 0.1 | 0.001 | 0.1 | 0.001 | 0.1

0.5 7.536 | 3.1 | 2545 | 2.0 | 0.779 | 1.2 [ 0.264 | 0.8 | 0.088 | 0.5 | 0.029 | 0.3 | 0.013 | 0.2 | 0.005 | 0.2 | 0.002 | 0.1 | 0.001 | 0.1

0.6 10.514| 3.7 | 3.538 | 2.4 | 1.079 | 1.4 | 0.365 | 0.9 [ 0.122 | 0.6 | 0.041 | 0.4 | 0.018 | 0.3 | 0.008 | 0.2 [ 0.003 [ 0.1 | 0.002 | 0.1

0.7 4.681 | 2.8 | 1424 | 1.7 | 0481 | 1.1 [ 0.160 | 0.7 | 0.053 | 0.4 | 0.023 | 0.3 | 0.010 | 0.2 | 0.004 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1

0.8 5971 | 3.1 | 1.811 | 1.9 | 0.611 | 1.2 | 0.203 | 0.8 | 0.067 | 0.5 [ 0.029 | 0.4 | 0.012 | 0.2 | 0.005 | 0.2 | 0.003 [ 0.1 | 0.001 | 0.1

0.9 7.406 | 3.5 | 2241 | 2.2 |0.754 | 1.4 | 0.251 | 0.9 | 0.083 | 0.6 | 0.036 | 0.4 | 0.015 | 0.3 | 0.006 | 0.2 | 0.003 [ 0.1 | 0.001 | 0.1

1.0 8.986 | 39 | 2,713 | 24 [ 0.912 | 1.5 | 0.303 | 1.0 | 0.100 | 0.6 | 0.044 | 0.4 | 0.018 | 0.3 | 0.007 | 0.2 | 0.004 | 0.2 | 0.001 | 0.1

1.2 12.578| 4.7 | 3.782 | 2.9 | 1.267 | 1.8 [ 0.419 | 1.2 | 0.138 | 0.7 | 0.060 | 0.5 | 0.025 | 0.4 | 0.010 | 0.2 | 0.005 | 0.2 | 0.002 | 0.1

1.4 16.726( 5.5 | 5.013 | 3.4 | 1.675 | 2.2 (0553 [ 1.4 | 0.182 [ 0.9 | 0.079 | 0.6 | 0.033 | 0.4 | 0.013 [ 0.3 | 0.007 | 0.2 | 0.002 | 0.1

1.6 6.407 | 3.9 2135 | 25|0.704 | 1.6 | 0.231 | 1.0 | 0.101 | 0.7 | 0.042 | 0.5 | 0.016 | 0.3 | 0.009 | 0.3 | 0.003 | 0.2

1.8 7959 | 432647 | 28 | 0871 | 1.8 | 0.285 | 1.1 | 0.124 | 0.8 | 0.052 [ 0.5 | 0.020 | 0.4 | 0.010 | 0.3 | 0.003 | 0.2

2.0 9.670 | 4.8 |3.209 | 3.1 | 1.054 | 2.0 | 0.345 | 1.2 | 0.150 | 0.9 | 0.063 | 0.6 | 0.024 | 0.4 | 0.013 | 0.3 | 0.004 | 0.2

2.2 11.539| 53 |3.822 | 3.4 | 1253 | 2.1 | 0410 | 1.4 | 0.178 | 1.0 | 0.074 | 0.7 | 0.028 | 0.4 | 0.015 | 0.3 | 0.005 | 0.2

2.4 13.564| 5.8 | 4485 | 3.7 | 1468 | 2.3 | 0479 | 1.5 | 0.208 | 1.0 | 0.087 | 0.7 | 0.033 | 0.5 | 0.017 | 0.4 | 0.005 | 0.2

2.6 15.745( 6.3 | 5.198 | 4.0 [ 1.699 | 2.5 | 0.554 | 1.6 | 0.240 | 1.1 | 0.100 | 0.8 [ 0.038 | 0.5 | 0.020 | 0.4 | 0.006 | 0.3

2.8 18.082| 6.7 | 5960 | 43 [ 1946 | 2.7 | 0633 | 1.7 | 0.275 | 1.2 | 0.114 | 0.8 | 0.043 | 0.6 | 0.023 | 0.4 | 0.007 | 0.3

3.0 6.771 | 4.6 [ 2208 [ 29 | 0.718 | 1.8 | 0.311 | 1.3 | 0.129 | 0.9 | 0.049 | 0.6 | 0.026 | 0.5 | 0.008 | 0.3

3.2 7.631 | 49 |2485 |31 | 0807 | 20| 0.350 | 1.4 | 0.145 | 1.0 | 0.055 | 0.6 | 0.029 | 0.5 | 0.009 | 0.3

3.4 8.539 | 52 |2777 | 33 | 0901 | 2.1 | 0.390 | 1.5 | 0.162 | 1.0 | 0.061 | 0.7 | 0.032 | 0.5 | 0.010 | 0.3

3.6 9.497 | 5.5 [3.085 | 3.5 | 1.000 | 2.2 | 0433 | 1.6 | 0.180 | 1.1 | 0.068 | 0.7 | 0.036 | 0.6 | 0.011 | 0.3

3.8 10.502( 5.8 | 3.408 | 3.7 | 1.104 | 2.3 | 0.477 | 1.7 | 0.198 | 1.2 | 0.075 | 0.8 | 0.040 | 0.6 | 0.012 | 0.4

4.0 11556 6.1 | 3.746 | 40 | 1.212 | 25| 0524 | 1.7 | 0.217 | 1.2 | 0.082 | 0.8 | 0.043 | 0.6 | 0.013 | 0.4

4.2 12.658| 6.5 | 4100 | 4.1 | 1.325 | 2.6 | 0.572 | 1.8 | 0.237 | 1.3 | 0.089 | 0.8 | 0.047 | 0.7 | 0.014 | 0.4

4.4 13.809| 6.8 | 4468 | 43 | 1.443 | 2.7 | 0623 | 1.9 | 0.258 | 1.3 | 0.097 | 0.9 | 0.051 | 0.7 | 0.016 | 0.4

4.6 15.007( 7.1 | 4851 | 45 | 1.566 | 2.8 | 0.675 | 2.0 | 0.280 | 1.4 | 0.105 | 0.9 | 0.056 | 0.7 | 0.017 | 0.4

4.8 16.253| 7.4 | 5249 | 47 | 1.693 | 29 | 0.730 | 2.1 | 0.302 | 1.5 | 0.114 | 1.0 | 0.060 | 0.7 | 0.018 | 0.5

5.0 17.547| 7.7 | 5.662 | 49 | 1.825 | 3.1 | 0.786 | 2.2 | 0.325 | 1.5 | 0.122 | 1.0 | 0.065 | 0.8 | 0.020 | 0.5

5.2 18.889| 8.0 | 6.089 | 5.1 | 1.961 | 3.2 | 0.844 | 23 | 0349 | 1.6 | 0.131 | 1.0 | 0.069 | 0.8 | 0.021 | 0.5

5.4 6.532 | 5.3 | 2.102 | 3.3 | 0.905 | 2.3 | 0.374 | 1.6 | 0.140 | 1.1 | 0.074 | 0.8 | 0.023 | 0.5

5.6 6.989 | 54 | 2.248 | 3.4 | 0967 | 2.4 | 0400 | 1.7 | 0.150 | 1.1 | 0.079 | 0.9 | 0.024 | 0.5

5.8 7461 | 5.6 | 2398 | 3.6 | 1.031 | 2.5 | 0426 | 1.8 | 0.160 | 1.2 | 0.085 [ 0.9 | 0.026 | 0.6

6.0 7.948 | 5.6 | 2552 | 3.7 | 1.097 | 2.6 | 0453 | 1.8 | 0.170 | 1.2 | 0.090 [ 0.9 | 0.027 | 0.6

6.2 8.450 [ 6.0 | 2.712 | 3.8 | 1.165 | 2.7 | 0481 | 1.9 | 0.180 [ 1.3 | 0.095 | 1.0 | 0.029 | 0.6

6.4 8.966 | 6.2 | 2876 | 39 | 1.235 | 2.8 | 0.510 | 1.9 | 0.191 | 1.3 | 0.101 | 1.0 | 0.031 | 0.6

6.6 9497 | 6.4 | 3.044 | 40 | 1307 | 29 | 0.539 | 2.0 | 0.202 | 1.3 | 0.107 | 1.0 | 0.033 | 0.6

6.8 10.042| 6.6 | 3.217 | 42| 1.380 | 3.0 | 0569 | 2.1 | 0.213 | 1.4 | 0.113 | 1.1 | 0.034 | 0.6

7.0 10.602| 6.8 | 3.394 | 43 | 1.456 | 3.0 | 0.600 | 2.1 | 0.225 | 1.4 | 0.119 | 1.1 | 0.036 | 0.7

7.5 12.066| 7.3 | 3.857 | 46 | 1.653 | 3.3 | 0.681 | 2.3 | 0.255 | 1.5 | 0.134 | 1.2 | 0.041 | 0.7

8.0 13.621| 7.8 | 4348 | 49 | 1.862 | 3.5 | 0.766 | 2.4 | 0.286 | 1.6 | 0.151 | 1.2 | 0.046 | 0.8

9.0 17.068| 8.7 | 5.414 | 55| 2314 | 3.9 | 0951 | 2.7 | 0355 | 1.8 | 0.187 | 1.4 | 0.057 | 0.9

10.0 20.818( 9.7 | 6.591 | 6.1 | 2.813 | 43 | 1.155 | 3.0 [ 0.430 [ 2.0 | 0.227 | 1.5 | 0.069 | 0.9
\_12.0 29.278| 11.7| 9.064 | 7.3 | 3.870 | 5.2 | 1.566 | 3.6 | 0.592 | 2.4 | 0.316 | 1.9 | 0.096 | 1.1 )
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EFUSITEK

Tabauya 21

MoTepu faBneHUa U pacyeTHas CKOPOCTb NPOTEKaHUA B TPy6onpoBoaHbIX cuctemax Fusitek SDR 7.4 B 3aBUCMMOCTM OT pacxoaa
npu Temnepatype 60°C (yaenbHbIii Bec: 998,2 Kr/m’, KNHeTUUecKana BA3KoCTb: 1,004 x 10° m’/c)

0.01 | 0.007 0.1 [ 0.002 |0.1
0.02 |0.021 0.1 [ 0.007 (0.1 [ 0.002 |0.1
0.03 |0.043 0.2 [ 0.015 (0.1 | 0.004 |0.1 | 0.002 | 0.1
0.04 |0.070 0.3 | 0.024 |[0.2 | 0.007 |[0.1 | 0.003 | 0.1
0.05 |0.104 0.3 ]0.036 (0.2 | 0011 |0.1|0.004 | 0.1 |0.001 | 0.1
0.06 |0.143 0.4 |0.049 (0.2 | 0.015 |0.1 | 0.005 | 0.1 | 0.002 | 0.1
0.07 |0.187 0.4 | 0.064 (0.3 |0.019 |0.2 | 0.007 | 0.1 | 0.002 | 0.1
0.08 |0.237 0.5 [ 0.081 (0.3 | 0.024 |0.2 | 0.008 [ 0.1 | 0.003 | 0.1 | 0.001 | 0.1
0.09 |0.292 0.6 ( 0.100 (0.4 | 0.030 |0.2 | 0.010 [ 0.1 | 0.004 | 0.1 | 0.001 | 0.1
0.1 ]0.352 0.6 [ 0.120 (0.4 | 0.036 |0.2 | 0.012 [ 0.2 | 0.004 | 0.1 | 0.001 | 0.1
0.12 | 0.487 0.7 [ 0.166 (0.5 | 0.049 |03 | 0.017 [ 0.2 | 0.006 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.16 |0.816 1.0 [ 0.277 |0.6 | 0.082 |0.4 | 0.028 | 0.2 | 0.010 | 0.2 | 0.003 [ 0.1 | 0.001 | 0.1 | 0.001 | 0.1
0.18 |1.010 1.1 (0343 |0.7 | 0101 |0.4 | 0.035 [ 0.3 |[0.012 [ 0.2 | 0.004 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.2 |1.222 1.2 (0414 |0.8 | 0.122 |0.5 | 0.042 | 0.3 | 0.014 | 0.2 | 0.005 [ 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.3 |2.560 1.8 /0860 |1.2 |0.251 |0.7 | 0.08 | 0.5 |[0.030 | 0.3 | 0.010 [ 0.2 | 0.004 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.4 |4.349 25| 1453 |[1.6 | 0422 |1.0 | 0.143 | 0.6 | 0.049 | 0.4 | 0.016 | 0.2 | 0.007 | 0.2 | 0.003 [ 0.1 | 0.001 | 0.1 | 0.001 | 0.1
0.5 |6.582 3.1 (2188 (2.0 0633 |12 |0.214 (0.8 | 0.073 | 0.5 | 0.024 | 0.3 | 0.010 | 0.2 [ 0.004 | 0.2 | 0.002 | 0.1 | 0.001 | 0.1
0.6 |9.254 3.7 |3.064 (2.4 |0882 |14 |0.298 (0.9 |0.102 | 0.6 | 0.033 | 0.4 | 0.014 | 0.3 [ 0.006 | 0.2 | 0.002 [ 0.1 | 0.001 | 0.1
0.7 12362 |43 |4.078 |28 1170 |17 | 0394 | 1.1 [0.134 [ 0.7 | 0.043 | 0.4 | 0.019 | 0.3 | 0.008 | 0.2 | 0.003 | 0.1 | 0.002 | 0.1 | 0.001 | 0.1
0.8 |[15.904 |4.9 (5230 |3.1 | 149 |19 |0.502 |12 [0.171 [ 0.8 | 0.055 [ 0.5 | 0.024 | 0.3 | 0.010 | 0.2 [ 0.004 [ 0.2 | 0.002 | 0.1 | 0.001 | 0.1
0.9 |[19.878 |55 |6.519 |3.5 | 1.859 |21 |0.623 |14 |0.212 [ 09 | 0.068 | 0.6 | 0.030 | 0.4 | 0.012 | 0.3 | 0.005 | 0.2 | 0.003 | 0.1 | 0.001 | 0.1
1.0 |24.284 |6.1| 7944 |39 |2259 (24 |0.755 | 1.5 |0.256 | 1.0 | 0.082 | 0.6 | 0.036 | 0.4 | 0.015 | 0.3 | 0.006 | 0.2 | 0.003 | 0.2 | 0.001 | 0.1
1.2 |34386 |7.4 | 11.200 |4.7 |3.170 [2.8 | 1.056 | 1.8 | 0.357 | 1.2 | 0.114 | 0.7 | 0.050 | 0.5 | 0.020 | 0.4 | 0.008 | 0.2 | 0.004 | 0.2 | 0.001 | 0.1
1.4 |46.205 |8.6 | 14.997 |55 | 4.227 |[3.3 | 1.404 | 2.1 | 0474 | 1.4 | 0.151 | 0.9 | 0.066 | 0.6 | 0.027 | 0.4 | 0.010 | 0.3 | 0.006 | 0.2 | 0.002 | 0.1
1.6 |[59.740 (9.8 | 19.332 |6.3 | 5430 |3.8 | 1.798 | 2.4 | 0605 | 1.6 | 0.192 | 1.0 | 0.083 | 0.7 | 0.034 | 0.5 | 0.013 | 0.3 | 0.007 | 0.3 | 0.002 | 0.2
1.8 |74.988 |11.1] 24.205 |7.1 | 6.778 |43 | 2238 |27 |0.752 | 1.8 | 0.238 | 1.1 | 0.103 | 0.8 | 0.042 | 0.5 | 0.016 | 0.4 | 0.009 [ 0.3 | 0.003 | 0.2
2.0 ]91.948 |12.3]| 29.613 |79 | 8269 |4.7 | 2.725 | 3.0 | 0913 | 1.9 | 0.289 | 1.2 | 0.125 | 0.9 | 0.051 | 0.6 | 0.020 | 0.4 | 0.011 | 0.3 | 0.003 | 0.2
2.2 |110.620 |13.5| 35.557 |8.7 [ 9.905 |[5.2 [ 3.257 | 3.3 | 1.089 | 2.1 | 0.344 | 1.3 | 0.149 | 1.0 | 0.061 | 0.7 | 0.023 | 0.4 | 0.013 | 0.3 | 0.004 | 0.2
2.4 |131.001 |14.7) 42.036 |9.4 | 11.684 |5.7 | 3.834 | 3.6 | 1.280 | 2.3 | 0.404 | 1.5 | 0.174 | 1.0 | 0.071 | 0.7 | 0.027 | 0.5 | 0.015 | 0.4 | 0.004 | 0.2
2.6 |153.092 |16.0] 49.049 |10.2| 13.606 6.2 | 4.457 | 4.0 | 1.485 | 2.5 | 0.468 | 1.6 | 0.202 | 1.1 | 0.083 | 0.8 | 0.032 | 0.5 | 0.017 | 0.4 | 0.005 | 0.3
2.8 |176.893 |17.2| 56.597 |11.0| 15.672 | 6.6 | 5.125 | 4.2 | 1.705 | 2.7 | 0536 | 1.7 | 0.231 | 1.2 | 0.094 | 0.8 | 0.036 | 0.6 | 0.019 | 0.4 | 0.006 | 0.3
3.0 |202.403 |18.4| 64.679 |11.8| 17.880 (7.1 | 5.838 | 45 [ 1939 | 29 | 0.609 | 1.8 | 0.262 | 1.3 | 0.107 | 0.9 | 0.041 | 0.6 | 0.022 | 0.5 | 0.007 | 0.3
3.2 | 229.622 |19.7| 73.295 |12.6| 20.231 |7.6 | 6.596 | 4.8 | 2.188 | 3.1 | 0.686 | 1.9 | 0.295 | 1.4 | 0.120 | 1.0 | 0.046 | 0.6 | 0.025 | 0.5 | 0.007 | 0.3
3.4 |258.549 |20.9| 82.444 |13.4| 22.725 |8.0 | 7.399 | 5.2 | 2451 |33 | 0.767 | 2.1 | 0.330 | 1.5 | 0.135 | 1.0 [ 0.051 [ 0.7 | 0.027 | 0.5 | 0.008 | 0.3
3.6 |289.185 |22.1f 92.127 |14.2| 25.361 | 8.5 | 8.247 | 55 |2.729 | 35 | 0.853 | 2.2 | 0.367 | 1.6 | 0.149 | 1.1 [ 0.057 | 0.7 | 0.030 | 0.6 | 0.009 | 0.3
3.8 |[321.530 |23.3| 102.343|14.9| 28.140 |9.0 | 9.140 | 5.8 | 2.021 | 3.7 | 0.943 | 2.3 | 0405 | 1.6 | 0.165 | 1.1 [ 0.063 [ 0.8 | 0.034 | 0.6 | 0.010 | 0.4
4.0 |[355.583 |24.6 113.093|15.7| 31.061 | 9.5 | 10.078| 6.1 | 3.327 | 39 | 1.038 | 2.4 | 0445 | 1.7 | 0.181 | 1.2 | 0.069 | 0.8 | 0.037 | 0.6 | 0.011 | 0.4
4.2 |391.344 |25.8| 124.375|16.5| 34.124 |99 | 11.060| 6.4 | 3.647 | 41 | 1.137 | 2.6 | 0488 | 1.8 | 0.198 | 1.3 [ 0.075 [ 0.8 | 0.040 | 0.7 | 0.012 | 0.4
4.4 1428814 |27.0| 136.191|17.3| 37.330 | 10.4| 12.087| 6.7 | 3.928 | 43 | 1.240 | 2.7 | 0531 | 1.9 | 0.216 | 1.3 | 0.082 | 0.9 | 0.044 | 0.7 | 0.013 | 0.4
4.6 |467.991 |28.3| 148.540|18.1| 40.678 | 10.9| 13.159| 7.0 | 4331 | 45 | 1.347 | 2.8 | 0.577 | 20 | 0.234 | 14| 0.089 | 0.9 | 0.047 | 0.7 | 0.014 | 0.4
4.8 |508.877 |29.5| 161.423|18.9| 44.168 |11.4| 14.275| 7.3 | 4694 | 4.7 | 1458 | 2.9 | 0.624 | 2.1 | 0.253 | 1.4 | 0.096 | 1.0 | 0.051 | 0.7 | 0.016 | 0.5
5.0 |[551.470 |30.7 174.838|19.7| 47.800 |11.8| 15.436| 7.6 | 5.071 | 49 | 1.574 | 3.0 | 0.673 | 2.2 | 0.273 | 1.5 [ 0.103 [ 1.0 | 0.055 | 0.8 | 0.017 | 0.5
5.2 |595.772 |31.9| 188.786|20.4| 51.574 |12.3| 16.642| 7.9 | 5462 | 51 | 1.694 | 3.2 | 0.724 | 2.2 | 0.293 | 1.6 | 0.111 | 1.0 | 0.059 | 0.8 | 0.018 | 0.5
5.4 |641.782 |33.2( 203.267|21.2| 55.490 |12.8| 17.892| 8.2 | 5868 | 53 | 1.818 | 3.3 | 0.777 | 2.3 | 0.315 | 1.6 | 0.119 | 1.1 | 0.064 | 0.8 | 0.019 | 0.5
5.6 |689.499 [34.4 218.282|22.0| 59.549 [13.3| 19.187| 8.5 | 6.288 | 5.4 | 1.947 | 3.4 | 0.831 | 2.4 | 0/336| 1.7 | 0.127 | 1.1 | 0.068 | 0.9 | 0.021 | 0.5
5.8 |738.925 |35.6 233.829|22.8| 63.749 | 13.7| 20.526| 8.8 | 6.721 | 5.6 | 2.080 | 3.5 | 0.888 | 2.5 | 0.359 | 1.7 [ 0.136 | 1.2 | 0.072 | 0.9 | 0.022 | 0.6
6.0 |790.058 |36.8| 249.908|23.6| 68.092 |14.2| 21.910| 9.1 | 7.169 | 5.8 | 2.217 | 3.6 | 0.946 | 2.6 | 0.382 | 1.8 | 0.144 | 1.2 | 0.077 | 0.9 | 0.023 | 0.6
6.2 | 842.899 |38.1| 266.521|24.4| 72.576 |14.7| 23.338| 9.4 | 7.632 | 6.0 | 2.358 | 3.8 | 1.005 | 2.7 | 0.406 | 1.9 | 0.153 | 1.2 | 0.082 | 1.0 | 0.025 | 0.6
6.4 |897.448 |39.3| 283.667|25.2| 77.203 |15.1| 24.811| 9.7 | 8.108 | 6.2 | 2.503 | 3.9 | 1.067 | 2.8 | 0431 | 19| 0.163 | 1.3 | 0.087 | 1.0 | 0.026 | 0.6
6.6 |[953.705 |40.5( 301.345|25.9| 81.971 | 15.6| 26.329| 10.0( 8.598 | 6.4 | 2.652 | 4.0 | 1.113 | 2.8 | 0.456 | 2.0 [ 0.172 | 1.3 | 0.092 | 1.0 | 0.028 | 0.6
6.8 |1011.669|41.8| 319.557|26.7| 86.881 |16.1| 27.891| 10.3| 9.103 | 6.6 | 2.806 | 4.1 | 1.195 | 2.9 | 0.482 | 2.0 | 0.182 | 1.4 | 0.097 | 1.1 | 0.029 | 0.6
7.0 |1071.342|43.0( 338.301|27.5| 91.934 | 16.6| 29.497 | 10.6( 9.621 | 6.8 | 2.964 | 43 | 1.261 | 3.0 | 0.509 | 2.1 [ 0.192 | 1.4 | 0.102 | 1.1 | 0.031 | 0.7
7.5 |1227.994|46.1| 387.492|29.5| 105.185|17.7| 33.707| 11.4| 10.979| 7.3 | 3.377 | 46 | 1436 | 3.2 | 0578 | 2.2 | 0.218 | 1.5 | 0.116 | 1.2 | 0.035 | 0.8
8.0 |[1395.320|49.1| 440.013|31.4| 119.324|18.9| 38.196| 12.1| 12.425( 7.8 | 3.816 | 49 | 1.621 | 3.4 | 0.652 | 2.4 | 0.245 | 1.6 | 0.131 | 1.2 | 0.039 | 0.8
9.0 |1761.993|55.3| 555.043|35.4| 150.262( 21.3| 48.005| 13.6| 15.580( 8.7 | 4.773 | 5.5 | 2.023 | 39 | 0.812 | 2.7 | 0.305 | 1.8 | 0.162 | 1.4 | 0.049 | 0.9
10.0 683.392(39.3| 184.746| 23.7| 58.925| 15.1| 19.087| 9.7 | 5.834 | 6.1 | 2.486 | 43 | 0989 | 3.0 | 0.317 | 2.0 | 0.197 | 1.5 | 0.059 | 0.9
\_12.0 980.041|47.2| 264.353| 28.4| 84.094| 18.2| 27.152| 11.7| 8.266 | 7.3 | 3.487 | 52 | 1394 | 3.6 | 0.521 | 2.4 | 0.276 | 1.9 | 0.083 | 1.1 )
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Tabnuya 22

MNMoTepu AaBneHUa U pacyeTHas CKOPOCTb NPOTeKaHUA B TPy6onpoBoaHbIX cuctemax Fusitek SDR6 B 3aBUCMMOCTH

oT pacxoga npu Temnepatype 60°C (yaenbHbiii Bec: 998,2 Kr/M’, KMHeTMYecKas BA3KOCTb: 1,004 x 10° m*/c)

0.01 0.010 0.1 | 0.003 0.1
0.02 0.032 0.2 | 0.011 0.1 0.003 0.1
0.03 0.064 0.2 | 0.022 0.1 0.007 0.1 0.002 0.1
0.04 0.106 0.3 [ 0.036 0.2 0.011 0.1 0.004 0.1 0.001 0.1
0.05 0.157 0.4 | 0.053 0.2 0.016 0.1 0.006 0.1 0.002 0.1
0.06 0.216 0.4 | 0.072 0.3 0.023 0.2 0.008 0.1 0.003 0.1
0.07 0.284 0.5 | 0.095 0.3 0.030 0.2 0.010 0.1 0.003 0.1 0.001 0.1
0.08 0.360 0.6 | 0.120 0.4 0.037 0.2 0.013 0.1 0.004 0.1 0.001 0.1
0.09 0.443 0.7 | 0.147 0.4 0.046 0.3 0.016 0.2 0.005 0.1 0.002 0.1 0.001 0.1
0.1 0.535 0.7 | 0.178 0.5 0.055 0.3 0.019 0.2 0.006 0.1 0.002 0.1 0.001 0.1
0.12 0.742 0.9 | 0.245 0.6 0.076 0.3 0.026 0.2 0.009 0.1 0.003 0.1 0.001 0.1
0.16 1.246 1.2 | 0.410 0.7 0.126 0.5 0.043 0.3 0.014 0.2 0.005 0.1 0.002 0.1 0.001 0.1
0.18 1.542 1.3 | 0.507 0.8 0.156 0.5 0.052 0.3 0.018 0.2 0.006 0.1 0.003 0.1 0.001 0.1
0.2 1.868 1.5 | 0.612 0.9 0.188 0.6 0.063 0.4 0.021 0.2 0.007 0.1 0.003 0.1 0.001 0.1 0.001 0.1
0.3 3.926 2.2 | 1.277 1.4 0.389 0.9 0.130 0.5 0.044 0.3 0.015 0.2 0.006 0.2 0.003 0.1 0.001 0.1
0.4 6.687 29 | 2.161 1.9 0.654 1.1 0.218 0.7 0.073 0.5 0.024 0.3 0.011 0.2 0.004 0.1 0.002 0.1
0.5 10.142 3.7 | 3.259 2.3 0.982 1.4 0.326 0.9 0.108 0.6 0.036 0.4 0.016 0.3 0.007 0.2 0.002 0.1
0.6 14.283 4.4 | 4.570 2.8 1.371 1.7 0.453 1.1 0.150 0.7 0.050 0.4 0.022 0.3 0.009 0.2 0.003 0.1
0.7 19.108 5.1 | 6.091 3.2 1.821 2.0 0.600 13 0.199 0.8 0.066 0.5 0.028 0.4 0.012 0.3 0.005 0.2
0.8 24.613 59 | 7.820 3.7 2.330 23 0.766 1.4 0.253 0.9 0.083 0.6 0.036 0.4 0.015 0.3 0.006 0.2
0.9 30.797 6.6 | 9.757 4.2 2.898 2.6 0.950 1.6 0.313 1.0 0.103 0.7 0.044 0.5 0.019 0.3 0.007 0.2
1.0 37.659 7.3 | 11.900 4.6 3.525 2.8 JIS155) 1.8 0.379 1.1 0.125 0.7 0.054 0.5 0.022 0.4 0.008 0.2
1.2 53.411 8.8 | 16.805 5.5 4.955 3.4 1.614 2.2 0.529 1.4 0.174 0.9 0.075 0.6 0.031 0.4 0.012 0.3
1.4 71.865 10.2| 22.531 6.5 6.618 4.0 2.148 2.5 0.702 1.6 0.230 1.0 0.099 0.7 0.041 0.5 0.015 0.3
1.6 93.018 11.7| 29.076 7.4 8.511 4.5 2.755 2.9 0.898 1.8 0.293 1.2 0.126 0.8 0.052 0.6 0.020 0.4
1.8 116.867 | 13.2| 36.439 8.3 10.635 5.l 3.433 572 1.116 2.1 0.363 1.3 0.156 0.9 0.064 0.6 0.024 0.4
2.0 143.411 | 14.6| 44.618 9.2 12.989 5.7 4.182 3.6 1.356 2.3 0.441 1.4 0.188 1.0 0.078 0.7 0.029 0.5
2.2 172.649 | 16.1| 53.614 10.2| 15.572 6.2 5.003 4.0 1.619 23 0.525 1.6 0.224 1.1 0.093 0.8 0.035 0.5
2.4 204.580 | 17.5| 63.424 11.1| 18.383 6.8 5.895 43 1.904 2.7 0.617 1.7 0.263 1.2 0.108 0.9 0.041 0.6
2.6 239.204 | 19.0( 74.050 12.0( 21.424 7.4 6.857 4.7 2211 3.0 0.715 1.9 0.305 1.3 0.125 0.9 0.047 0.6
2.8 276.520 | 20.5| 85.490 12.9| 24.692 7.9 7.890 5.0 2.539 3.2 0.820 2.0 0.349 1.4 0.143 1.0 0.054 0.7
3.0 316.529 | 21.9| 97.744 13.9( 28.188 8.5 8.993 5.4 2.890 3.4 0.932 2.2 0.396 f185) 0.163 1.1 0.061 0.7
3.2 359.229 | 23.4| 110.812 | 14.8| 31.913 9.1 10.166 | 5.8 3.262 3.7 1.050 2.3 0.446 1.6 0.183 1.1 0.069 0.8
3.4 404.621 | 24.9| 124.694 | 15.7| 35.865 9.6 11.410 | 6.1 3.656 3.9 1.176 2.5 0.499 1.7 0.205 1.2 0.077 0.8
3.6 452.704 | 26.3| 139.389 | 16.6| 40.045 10.2 | 12.724 | 6.5 4.072 4.1 1.308 2.6 0.554 1.8 0.227 13 0.085 0.9
3.8 503.479 | 27.8| 154.898 | 17.6| 44.452 10.8 | 14.108 | 6.8 4.510 4.3 1.446 2.7 0.613 1.9 0.251 i3 0.094 0.9
4.0 556.945 | 29.2| 171.221 | 18.5| 49.087 11.3| 15562 | 7.2 4.969 4.6 1.592 2.9 0.674 2.0 0.276 1.4 0.103 1.0
4.2 613.102 | 30.7| 188.357 | 19.4| 53.949 11.9| 17.086 | 7.6 5.449 4.8 1.744 3.0 0.738 2.1 0.302 {85 0.113 1.0
4.4 671.950 | 32.2| 206.306 | 20.3| 59.039 12.5| 18.680 | 7.9 5.951 5.0 1.903 3.2 0.804 2.2 0.329 1.6 0.123 1.0
4.6 733.489 | 33.6| 225.069 | 21.3| 64.356 13.0| 20.344 | 83 6.475 53 2.068 33 0.874 2.3 0.357 1.6 0.133 1.1
4.8 797.719 | 35.1| 244.645 | 22.2| 69.900 13.6| 22.078 | 8.6 7.020 5.5 2.240 3.5 0.946 2.4 0.386 1.7 0.144 1.1
5.0 864.640 | 36.5| 265.034 | 23.1| 75.672 14.2 | 23.881 | 9.0 7.587 5.7 2.419 3.6 1.020 2.6 0.416 1.8 0.155 1.2
5.2 934.251 | 38.0| 286.236 | 24.0( 81.670 14.7| 25755 | 9.4 8.175 5.9 2.604 3.8 1.098 2.7 0.448 1.8 0.167 1.2
5.4 1006.554 | 39.5| 308.251 | 25.0| 87.896 15.3 | 27.698 | 9.7 8.785 6.2 2.796 89 1.178 2.8 0.480 1.9 0.179 a3
5.6 1081.547 | 40.9| 331.079 | 25.9| 94.349 159 29.711 | 10.1 9.416 6.4 2.994 4.0 1.261 2.9 0.513 2.0 0.191 13
5.8 1159.231 | 42.4| 354.720 | 26.8| 101.029 | 16.4| 31.794 | 10.4 10.068 | 6.6 SIEE) 4.2 1.346 3.0 0.548 2.1 0.204 1.4
6.0 1239.606 | 43.8| 379.175 | 27.7| 107.936 | 17.0| 33.946 | 10.8 10.742 | 6.9 3.411 4.3 1.435 3.1 0.584 2.1 0.217 1.4
6.2 1322.672 | 45.3| 404.442 | 28.7| 115.070 | 17.6 | 36.169 | 11.2 11.438| 7.1 3.692 4.5 1.526 32 0.620 2.2 0.231 1.5
6.4 1408.428 | 46.8| 430.522 | 30.0| 122.432 | 18.1| 38.461 | 11.5 12.154| 7.3 3.853 4.6 1.619 33 0.658 2.3 0.245 1.5
6.6 1496.875 | 48.2| 457.415 | 30.5| 130.020 | 18.7 | 40.822 | 11.9 12.893| 7.5 4.085 4.8 1.715 3.4 0.697 23 0.259 1.6
6.8 1588.012 | 49.7| 485.121 | 31.4| 137.835 | 19.3| 43.254 | 12.2 13.652 | 7.8 4.322 4.9 1.814 3.5 0.737 2.4 0.274 1.6
7.0 1618.840 | 51.2| 513.640 | 32.3| 145.878 | 19.8 | 45.754 | 12.6 14.433 | 8.0 4.567 5.1 1.916 3.6 0.777 225 0.289 1.7
7.5 1928.182 | 54.8| 588.494 | 34.7| 166.977 | 21.3| 52.312 | 135 16.479 | 8.6 5.206 5.4 2.182 3.8 0.884 2.7 0.328 1.8
8.0 2191.341 | 58.5| 668.429 | 37.0| 189.494 | 22.7 | 59.304 | 14.4 18.658 | 9.1 5.886 5.8 2.464 4.1 0.998 2.8 0.370 LS
9.0 2768.107 | 65.8| 843.539 | 41.6| 238.785 | 25.6 | 74.595 | 16.2 23.416| 103 7.369 6.5 3.079 4.6 1.244 3.2 0.460 21
10.0 1038.970 | 46.2| 293.748 | 28.3 | 91.625 | 18.0 | 28.708 | 11.4 9.015 7.2 3.760 5.1 1.516 3.5 0.560 2.4
\ 12.0 1490.794 | 55.5| 420.695 | 34.0| 130.905| 21.6 | 40.888| 13.7 12.792 | 8.7 5.320 53 2.139 4.2 0.787 2.8 )
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b. PacuemmHboiii pacxod 8o0bl npu 06614HOM ombope 8 cucmemax NUMose8020 8000CHAb}eHUSA

MuHuManbHoe gaBneHue NoToka
Tabnuya 23

PacueTHbIi1 pacxog, BoAabl Npu 06bI4HOM OT6OpE B CMCTEME NUTLEBOFO BOAOCHAGKeHUA

0,5 BozopasbopHbiii KpaH 6e3 aspaTopa DN15 - 0,30
0,5 6e3 aspatopa DN20 - 0,50
0,5 6e3 aspaTtopa DN25 - 1,00
1,0 C a3paTopom DN10 - 0,15
1,0 C aspaTopom DN15 - 0,15
1,0 [Jywesas ceTka DN15 0,10 0,20
1,2 HanopHbIi BEHTUAb DN15 - 0,70
1,2 HanopHbIi BEHTUb DN20 - 1,00
0,4 HanopHbIi BEHTUb DN25 - 1,00
1,0 CNMBHOE YCTPOMCTBO A5 MMccyapa DN15 - 0,30
1,0 MNocypomoeyHasa mawmnHa DN15 - 0,15
1,0 CTMpanbHasa malunHa DN15 - 0,25
CmecutenbHas apmaTypa gns:
1,0 AyweBol KabuHbl DN15 0,15 z
1,0 BaHHbI DN15 0,15 -
1,0 KYXOHHOM paKOBUHbI DN15 0,07 -
1,0 YMbIBa/IbHUKOB DN15 0,07 -
1,0 buae DN15 0,07 -
1,0 cmecuTenbHas apmaTypa DN20 0,30 -
0,5 C/IMBHOM ba4oK DN15 - 0,13
S 1,0 DNEeKTPOKUNATUNABHUK ANA BOAbI DN15 - 0,102' )

TMpumeyaHue: 0519 8000paA360PHbLIX MOYEK U Opy2ux CXOHUX Mpubopos, Komopebie He yKazaHbl 8 0aHHOU mabauye, pacyemel caedyem
y4umel8ame co21acHO OAHHbLIM U320mosumerns.

Y [lna pacuemoe cmewaHHOU 8006l 30 0CHOBY 6epymca xon00HaAA numeesas 80dd ¢ memnepamypoli 15°C u Haepemas numvesas 800a ¢
memnepamypol 60°C.
’ Mpu MoaAHOCMbIO OMKPLIMOM OPOCCenbHOM BUHME.
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¢. 3Ha4yeHUA KoaghgpuyueHma mecmHoix conpomusneHuli § 049 pumuH208 u 3anopHoii apmamypei cucmemeol Fusitek

3HauyeHuA K03 PULUNEHTA MECTHbIX CONPOTUBAEHUI § AN GUTUHIOB U 3aNOPHOI apmaTypbl cuctembl Fusitek MMP

Tabnuya 24

-

I PasgeneHune notoka 1.8
== CoeguMHeHMe BCTPEYHbIX MOTOKOB 4.2

TpOMHMK . THr A :

aBHOCTOPOHHMNIA g

P P % i F CoegunHeHMe NOTOKOB 1.3
= = PasaeneHune pasHoHanpaBaeHHbIX 22
S NoTOKOB :
%lF PasgeneHune notoka 3.6
=i CoefivHeHWe BCTPEYHbIX MOTOKOB 9.0

TpoliHMK V LN A P

nepexoaHon k. e
- CoefivHeHWe NOTOKOB 2.6
== PasgeneHune pasHoHanpaBaeHHbIX 50
S NOTOKOB .

Yronok 90° "& ?‘ 2.0

Yronok 45° ’* jﬁ 0.6

MydTa & —

PaBHOCTOPOHHASA = 0.25
YMeHblleHne gnameTpa Ha 1 04
pasmep :
Ha 2 pa3mepa 0.5
Ha 3 pa3mepa 0.6

MyodTa - P P

nepexoaHas R e
Ha 4 pa3zmepa 0.7
Ha 5 pasmepos 0.8
Ha 6 pasmepos 0.9

TpoliHuKK = 1.4-1.8

KOMBUHUPOBaHHbIN BP u TEYT L

TpOWHMK : i

KOMBUHWUPOBaHHbIN HP u 3l 18

Yronok 90° 3

KOMBWHUPOBaHHLIN BP u W 1.4

Yronok 90° = “T 16

KOMBUHMPOBaHHbIN HP w al :

Mydta —

KOMBUHMpOBaHHan BP ‘jﬂ' e 0.5

Mydra w

KoMbUHUpoBaHHas HP iﬁl’ —— 0.85

MydTa c HakngHoM T

raikom @ - Tl 8.3

3HaueHMe NoTepu Hanopa onpegenseTca no cneaywouweii popmyne:

Z=6V25/2

z

- noTeps gasnexus (Ma)

€ - KoaddnumeHT noTepb ANA GaCoOHHbIX U3ZENNNN

V - ckopocCTb TedeHus (m/c)
8 - NNOTHOCTL NpoTeKatowen cpeapl (Kr/m?)
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d. Xumuyeckaa cmolikocmo

Xumuueckas ycToMuMBOCTb NONUMNPONUAEHA

TabAnLa XMMUYECKOM YCTOMUYMBOCTM NOMMNPONUEHa, NpUBeAeHHas Aanee, 06beanHAET NoayYeHHble B pe3y/ibTaTe OMbITHbIX UCTbITaHW
AaHHble M3 Pa3NNYHbIX TabaKL, MCMO/Ib3YEMbIX B HACTOALLEE BPEMSA BO MHOTMX CTPaHaXx.

Uctounmk: ISO/TR 10358

TabmMua cofiepRUT AaHHbIE O XMMMUYECKOM YCTOMYMBOCTU MOMMPONUIEHA K PALY UAKOCTEN, CUUTAIOLLMXCA arPECCUBHBIMU U HE
arpeccMBHbIMM MO OTHOLLEHUIO K NOAUMPONUIEHY.

Obnacme npumeHeHus

Tabnnua cofepKUT NoKasaTes I XMMUYECKOM YCTOMYMBOCTH nosmnponuneHa K 6onee yem 180 XKuUAKOCTAM M faeT obLme pekomeHAauum
Mo BO3MOXHOMY MCMNO/Ib30BAHUIO MONMNPONUAEHOBbIX TPYD AN1A TPAHCNOPTUPOBKM AAHHbIX }KUAKOCTEN:

v npu Temnepatype 20°C, 60°C 1 100°C

+ NPU OTCYTCTBUM BHYTPEHHETO AaBNE€HUA U BHELUHEro MexaHW4YecKoro BO3AencTema

OnpedesneHus, cumeossl U abbpesuamypsi
B Tabnuue ncnosib3yrotca caegyowme Kputepumn knaccudurkaumm, onpegeneHmsa n abbpesmnatypbl:

S = YposnersopurenbHasa
XUMmyeckas ycTOMYMBOCTb MOAUMPONUAEHA K BO3LENCTBUIO KUAKOCTEN KnaccudULMpPyeTca Kak «yA0BNETBOPUTEIbHAAY, KOTAA pPe3y/bTaThbl
MCMNbITaHUI NPU3HAKOTCA «YA0BNETBOPUTEIbHBIMU» BONBLIMHCTBOM CTPAH, MPUHUMAIOLLMX Y4AaCTUE B UCTIbITAHUSAX.

L = OrpaHnyeHHana
XMMmYecKas yCTOMYMBOCTb MOAUMPONUAEHA K BO3LENCTBUIO KUAKOCTEN KNaccudULMPYeTCa Kak «OrpaHUYeHHan», Koraa pesyabtaTtbl
MCMbITAaHUIM NPU3HAKOTCA «OrPAHUYEHHBIMUY» BONBbLUMHCTBOM CTPAH, MPUHUMAIOLLMX Y4aCTUE B UCTIbITAHUAX.

NS = HeyaoBnetsoputenbHasa
XUMMYecKan ycToMYMBOCTb MONMMPONUIEHA K BO3AENCTBUIO JKUAKOCTEN KnaccuduLmMpyeTca Kak «HeyA0BAeTBOPUTENbHAAY, KOTaa
pe3ynbTaTbl UCNbITAHUI MPU3HAIOTCA «HEYA0BNETBOPUTENbHBIMMUY» HONLLUMHCTBOM CTPAH, MPUHMMAIOLLMX Y4acTUe B UCMbITAHMAX.

Sat. sol HacbILLEeHHbIV BOAAHOW pacTBOP, U3roToB/EHHbIM npu 20°C

Sol BOAAHOW PacTBOp C KOHLUeHTpauwmen 6onee 10%, HO HEHACBIWEHHbIN

Dil. sol pa3baB/ieHHbI BOAAHOM PacTBOP C KOHLEHTpauuel, paBHol uam merHee 10%

Work. sol BoasHOI pacTBOp C KOHUEHTPaLMel, 0ObIMHO MPUMEHAEMOM B MPOMbILLIIEHHOCTH Ta6auya 25

X1MUUecKas yCToiuMBOCTb NOAUNPONUAEHa

YKcycHasa Kucaota 00 40% S S
YKcyCHas KucnoTa 50% S S L
YKcyCcHaa KUcnoTa, negaHas >96% S L NS
YKCYCHbIV aHrMapua, 100% S
AueToH 100% S
AuetodeHoH 100% S L
AKPUAOHUTPUA 100% S
Bosayx S S S
ANNUNOBbLIN cNupT 100% S S
MwuHAaanbHoe macno S
KBacupl Sol S S
Ammuak, Boga Sat.sol S S
AmMMWUaK, cyxoi ras 100% S
AMMUAK, KUAKUIA 100% S
AueTtaT ammMoHMA Sat.sol S S
Xnopua ammoHus Sat.sol S S
dTopua ammoHua 80 20% S S
Kuenbiit yrnekucenblit ammonmin Sat.sol S S
Metadocdat ammoHua Sat.sol S S S
HuTtpaT ammoHuna Sat.sol S S S
Mepcynbdat ammoHus Sat.sol S S
Docpat ammoHus Sat.sol S
CynbdaT ammoHUs Sat.sol S S S
Cynbdua ammoHus Sat.sol S S
Amunauerat 100% L
AMWNOBBIV CIVMPT 100% S S S
AHWUAVH 100% S S
ABNOYUHBIN COK S
Llapckasn Boaka HCI/HNO0=3/1 NS NS NS
Bpomua, 6apus Sat.sol S S S
KapboHat 6apus Sat.sol S S
Xnopua 6apus Sat.sol S S L Y,
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ArpeccuBHas cpega

KoHueHTpauua

mapokeuns 6apua Sat.sol S S S
Cynbdug 6apus Sat.sol S S S
Muso S S
Benson 100% L NS NS
BeH3o0iHan K1cnota Sat.sol S S
BeH3unnosbIi cnmpt 100% S L
MMpo6opHOKMCALIN HaTpuid, Bypa Sol S S
BopHas Kucnota Sat.sol S
TpexdpTopucTbiit 6op Sat.sol S
bpom, ra3 NS NS NS
Bpom, XKuakuit 100% NS NS NS
byTtaH, ras 100% S
bytaHon 100% S L L
ByTtun auetat 100% L NS NS
Bytun rnkonb 100% S
Bytun deHon Sat.sol S
Bytnn 100% S L L
KapboHar Kanbuus, men Sat.sol S S S
Xnopart Kanbuma Sat.sol S S
Xnopua Kanbuma Sat.sol S S S
mapokena Kanbuma Sat.sol S S S
Mnoxnoput KanbLma Sol S
HuTpat Kanbuma Sat.sol S S
KamdopHoe macno NS NS NS
[wuokeug, yrnepoga, cyxou ras S S
[voKena yrneposa, BNasHbIN ras S S
[Oucynbdut yrnepoaa 100% S NS NS
OkKucb yrnepoaa, ras N S
Tetpaxnopug yrnepoaa 100% NS NS NS
Kactoposoe macno 100% S S
KaycTnueckas copa A0 50% S L L
XnopwH, Boga Sat.sol S L
XNOpuH, cyxoii ras 100% NS NS NS
XNOPUH, KUAKUIA 100% NS NS NS
XnopyKcycHas Kucaota Sol S
XnopataHon 100% 5
Xnopodopm 100% L NS NS
XnopocynbdoHoBas Kucnota 100% NS NS NS
XpomoBble KBacubl Sol S S
XpomoBsas KucaoTa 10 40% S L NS
JInMOHHaA Kncaota Sat.sol S S S
KokocoBoe macio S
Xnopug meawm (11) Sat.sol S S
Hutpat meawm (1) Sat.sol S S S
Cynbdat meau (I1) Sat.sol S S
Kykypy3Hoe macno S L
Xnonkosoe macno S S
Kpeson Bonee 90% S
LiuknorekcaH 100% S
LinknorekcaHon 100% S L
LinknorekcaHoH 100% L NS NS
[eKanvH (pekarnapoHadranuH) 100% NS NS NS
[JleKcTpuH Sol S S
[ekctposa Sol S S S
Anbytundranart 100% S L NS
[vxnopyKcycHasa Kucnota 100% L
[nxnopatuneH (A n B) 100% L
[unstaHonamuH 100% S
[naTnnosbIi cnupt 100% S L
AunatuneHrnnkons 100% S S
[Aurnnkonunesan Kucaota Sat.sol S
[v3ooktundatnat 100% S L
AnmeTnn amuH, ras S
[vmeTtundopmammng, 100% 5 5
[Ovktundranat 100% L L
JnoKcaH 100% L L
JAuctunnmposaHHas Boga 100% S S S
STaHONAMUH 100% S
STunauertat 100% L NS NS
3TMNOBLIN CNUPT 10 50% S S S
Stunxnopua, ras NS NS NS
STUneHxnopua (MoHo- 1 aun-) L L
3TnnosbIn 3dpup 100% S L
STUNEHINKONb 100% S S S
Xnopug, xenesa Sat.sol S S S
dopmanbaerug, 40% S
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ArpeccuBHas cpeaa KoHueHTtpauma 20°C 60°C 100°C )
MypasbuHana kucnota 10% S S L
MypaBbKHas Kucnota, 6essogHasn 100% S L L
PpykTO3a Sol S S
PpyKTOBBIN COK S S
BeH3uH (anudaTryeckune yresoaopoabl) NS NS NS
KenatuH S S
[niokosa 20% S S S
vuepuH 100% S S S
[nnukonvesas Kucnota 30% S
lentaH 100% L NS NS
lekcaH 100% S L
BpomucTosogopoaHas Kncnota 00 48% S L NS
XnopuctoBogopoaHaa KMCnoTa 00 20% S S S
XnopwucroBogopoaHas Kucnota 30% S L L
XnopwucroBogopoaHas Knucnota o1 35% no 36% S - -
dTOopoBOAOPOAHANA KMCIOTA Dil.sol S - -
®dTOpoBOAOPOAHAA KMCAOTA 40% S - -
Bopgopos, 100% 5] === ===
Mepekucb Bogopoaa, Cyxoii ras 100% S S
Mepeknchb Bogopoaa 80 10% S
Mepekuchb Bogopoaa 80 30% S L
Cynbdup BOAOPOAA, Cyxol ra3 100% S S
oa, B cnupTe S
N300KTaH 100% L NS NS
M3onponunosbliit cnnpt 100% S S S
M3onponunosbiit adup 100% L
MonoyHasa Kucnota £0 90% S S
JlaHoNWH S L
JlbHAHOE macno S S S
Kap6oHat marHus Sat.sol S S S
Xnopupa, marHua Sat.sol S S ---
Mapokecma marHma Sat.sol S S -
Cynbgat marHua Sat.sol S S ---
AbnoyHan K1cnora Sat.sol S S -
Xnopua ptytv (I1) Sat.sol S S -
Unanng prytv (I1) Sat.sol S S -
Hutpart prytv (1) Sol S S -
PTyTb 100% S S
MeTtunauertar 100% S S
MeTaHon 5% S L
MeTtunamuH 00 32% S - -
MeTtunbpomng, 100% NS NS NS
MeTnnaTnaKkeToH 100% S
MeTuneHxnopug, 100% L NS NS
Monoko S S S
MoHOX/I0pyKCyCcHasA Kuciota >85% S S
Hadta S NS NS
Xnopug HuKens Sat.sol S S
HuTpaTt Hukena Sat.sol S S
Cynbdat Hukena Sat.sol S S
A30THas Kucnota 0o 30% S NS NS
A30THas Kucnota o1 40% no 50% L NS NS
A30THasA KMCNOTA, AbIMALLAACA (C AMOKCMAOM asoTa) NS NS NS
HuTpobeHson 100% S L
OneunHoBsas Kucnota 100% S L
Oneym (cepHas kuciota ¢ 60% SO3) S L
OnunBrkoBoe Macsio S S L
LLlaBeneBas Kucnota Sat.sol S L NS
Kucnopog, ras S
MapaduHosoe macno (FL65) S L NS
Opexosoe macno S S
MsaATHOe macno S
MepxnopHas Kncaota (2N) 20% S
MeTponeiHbli 3Gpup (AMrpounH) L L
DdeHon 5% S S
PeHon 90% S
docduH, ras S S
docdopHas Kucnota 00 85% S S S
Okcuxnopug, pochopa 100% L
MuKpnHOBana KucaoTa Sat.sol S
BukapboHaT Kanua Sat.sol S S S
bopat kaaua Sat.sol S S
Bbpomat Kanua £0 10% S S
Bpomug Kanns Sat.sol S S Y,

31



( ArpeccuBHas cpeaa KoHueHTpaumsa 20°C 60°C 100°C )
KapboHart kanus Sat.sol S S
Xnopart Kanua Sat.sol S S
Xnopwua kanua Sat.sol S S
Xpomar Kanua Sat.sol S S
LmaHua, kanus Sol S S
[vxpomat Kanua Sat.sol S S S
deppoumnanHna kanma Sat.sol S S
dropua Kanua Sat.sol S S
mapokcuna kanua 80 50% S S S
Noawna kanus Sat.sol S
HuTpat Kanua Sat.sol S S
Mepxnopat Kanuna 10% S S
MepmaHraHat Kanus (2N) 30% S
Mepcynbdat kanua Sat.sol S S
Cynbdart Kanus Sat.sol S S
MponaH, ras 100% S
MponaHoBas KMcnota >50% S
MupnanH 100% L
Mopckas soga S S S
CnnmkoHoBoE macsio S S S
Hutpart cepebpa Sat.sol S S L
AuetaT HaTpua Sat.sol S S S
beH3oat HaTpua 35% S L
BuKkapboHaT HaTpua Sat.sol S S S
KapboHart HaTpus 0o 50% S S L
Xnopart HaTpua Sat.sol S S
Xnopwga HaTpua Sat.sol S S
Xnopwut HaTpuA 2% S L NS
Xnopwg HaTpua 20% S L NS
[uxpomart HaTpua Sat.sol S S S
[Byyrnekucnblit HaTpui Sat.sol S S S
Bucynbdat HaTpua Sat.sol S S
Bucynbdut HaTpua Sat.sol S
mapokcua, HaTpua 1% S S S
mapokcna HaTpua o1 10 o 60% S S S
Mnoxnoput HaTpma 5% 5] S
Mnoxnoput HaTpua 10%15% S
Mnoxnoput HaTpma 20% S L
Mertadocdat HaTpua Sol S
Hwutpat HaTpua Sat.sol S S
Mep6opat HaTpua Sat.sol S S
®ocdat HaTpua (HENTPaNbHbIN) S S S
Cunukat HaTpua Sol S S
Cynbdat HaTpua, CepHOKUCAbIN HATPUI Sat.sol S S
Cynbdug Hatpuma, CEpHUCTBIN HATPUI Sat.sol S
CynbduT HaTpua, CEPHUCTOKUCAbIN HAaTPUiA 40% S S S
Tuocynbdat HaTpua (runo) Sat.sol S
CoeBoe macio S L
AIHTapHaA KucnoTta Sat.sol S S
CepHas Kkucnota 80 10% S S S
CepHasn nepekuncb, cyxana Uan BRaxHas 100% S S
CepHas Kkucnota ot 10 o 30% S S
CepHas Kucnota 50% S L L
CepHas Kucaota 96% S L NS
CepHas Kucnota 98% L NS NS
CepHwucTan Kucnota 00 30% S
BuHHaa kucnota Sat.sol S S
TeTparnapodypaH 100% L NS NS
Tetpanun/TeTparuapoHadtanvH 100% NS NS NS
TnodeH 100% S L
Tun (IV) xnopug, Sol S S
TuH (I1) xnopua, Sat.sol S S
Tonyon 100% L NS NS
TpUxNopyKcycHaa KMcnoTa 80 50% S S
TpuxnopatnaeH 100% NS NS NS
TpuaTaHONAMUH Sol S
TepneHTUH NS NS NS
MoyeBuHa Sat.sol S S
Ykeyc S S
Bopa, conoHoBaTas, MMHepanbHas, NUTbeBan S S S
Buckun S S
BuHa S S
Kcunon, gumetunbeHson 100% NS NS NS
[poxxu Sol S S S
Xnopuga umHka Sat.sol S S S
\ Cynbdat UmHKa Sat.sol S S S Y,

lMpumevaHue: KoHueHMpayuu pacmeopos, npusedeHHvle 8 0aHHOU mabuye, A8/1910MCA 8eCO8bIMU.



EFUSITEK

Yacme 9: [lpomoKon ucnsimaHul

UcnbiTaHne gasneHnem
MMAapaBAnYecKkoe UcnbiTaHne AaBNeHnemM A0KHO BbiTb NPOBEAEHO CPasy ke 6ap
nocne ycTaHoBKM Tpybonposoaa. [laBieHne Bo BpeMs Tecta LOIKHO b6biTb B
1,5 pasa 6onble paboyero gasneHusa. Mpu nposeseHMM TecTa HEObXOANMMO 15 1

YYMTbIBaTb INHENHOE paclumpeHme Tpybbl. PasHuua mekay TemnepaTypoit ~ 0.6 6ap }
Tpy6bl ¥ TEMNEPaATYPOI OKPY»KaOLLEN Cpesbl MOMKET NMPUBECTU K U3SMEHEHUIO T
nasneHus. MameHeHue TemnepaTtypbl Ha 10°C coOTBETCTBYET M3MEHEHUIO
AaBneHus Ha BeanumHy ot 0.5 fo 1 6ap. PekomeHayeTcs NpoBOAUTb

UCMbITaHWe AaBaeHeM NoaMMepHoro Tpy6onpoBoaa ¢ MakCManbHO
NOCTOSIHHOW TemnepaTypoit OKpysKatoLLein cpeabl.

0.2 6ap

McnbiTaHWe faBneHnem coCToUT U3 Tpex YacTen:
v’ MpeaBaputenbHoe UcnbiTaHWe AaBieHnem;
v~ OCHOBHOE UCMbITaHNE AAaBNEHMEM;

v~ ®UHaNbHOE UCMbITaHUE AaBNEHUEM;

20 30 60 120 180
(1 yac) (3 yaca)

MUH

8 - —————— -

1

MpepBapuTenbHoe UCMbITaHUE AaB/ieHUEM

Mpw npenBapuTENbHOM UCMbITAHUN AaBAeHWE JOIKHO 6biTb B 1,5 pa3a Bbiwe paboyero. TecT A0/KEH NPOBOAUTLCA ABaxAbl: N0 30 MUHYT
Kaxapli, ¢ MHTepBasaom B 10 MUHYT. Bo Bpems BTOPOro TpMUALATUMUHYTHOTO TeCTa NajeHue AaBneHns He L0MKHO npesbiwatb 0.6 6ap,
TaKKe He J0/IKHO 6bITb KaKMX-NMB0 NpoTeyek.

OCHOBHOE UCMbITaHUE AaBAEHMEM

OCHOBHOE MCMbITaHWe AaBAEHNEM LO/KHO NPOBOAMUTLCA CPA3y e Noc/ie NpeaBapuTeNbHOMO UCMbITaHUA AaBNEHUEM.
MpPOAOMKNUTENBHOCTL TECTA COCTABAAET ABa Yaca. [laBneHune, yCTaHOBAEHHOE Noc/ie NPeaBapuTENbHOIO UCMbITaHWA, He LOMKHO yNnacTb
6onee yem Ha 0.2 6ap.

®duHanbHOe UcnbiTaHUe AaBNEeHUEM

Tectbl Ha 10 6ap 1 Ha 1 6ap LoNKHbI BbITb NPOBELEHbI MOOYEPEAHO C MHTEPBANAMM He MeHee 5-TM MUHYT. [oc/ie Kaxk4oi nogaum
[aBneHuA HeobxoaMMOo OCyLLLeCTBNATL COPOC AaBNeHUs B cucteme Tpybonposoaa. MNpoTeykn HegonycTMmbl B 1060 13 YacTen
Tpybonposogaa.

U3meputenbHbie npubopbl
MaHoMeTp A0MKEH MMETb TOYHOCTb CYUTLIBAHWUA U3MEHEeHUA AaBneHna He meHee 0.1 6ap. M3mepuTenbHbI Npubop JoKeH
YCTaHaBAMBATbCA B CAMOW HU3KOMN TOYKE CMOHTMPOBAHHOM CUCTEMbI.

MpoToKon ucnbiTaHUA AaBNEeHMEM CMOHTUPOBAHHOrO Tpy6onposoga us MNP

Pe3ynbTaTbl rMapaBAMYECcKOro TeCTa A0MKHbI GUKCMPOBATLCA B MPOTOKO/E UCMbITAHUA AaBNEHMEM CMOHTMPOBaHHOrO Tpybonposoaa us
MNP, AaHHbIN OKYMEHT JONKEH BbITb NOANMCAH KAMEHTOM U NOCTABLLMKOM. BaHKM NPOTOKOAa MOTYT 6bITb NPeAoCTaB/eHbl CEPBUCHBIM
otgenom Fusitek.
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NMPOTOKOJ1 UCMNBbITAHUA AABNEHUEM
CMOHTUPOBAHHOIO TPYBOMNPOBOAA U3 NNP

OnucaHue yCTaHOBKM:

Mecro:

O6beKT:

16 75
20 90
25 110
32 125
40 140
50 160
\ 63 J
CepwuiiHblii HOMEp CBapoYHOro annapara:
HauBbICLwas TOYKa Ha CHETYMKOM AaBNEHMUA: M

[JasneHue Tecta: 6ap
1-aa perynuposka nocae 10 MUHYT: 6ap
2-aAa perynnpoBska nocne 10 MUHYT: 6ap
MageHune pasneHunsa nocne nepsbix 30 MUHYT: 6ap
MNapeHune pasneHna nocne BTopbix 30 MUHYT: 6ap

Pe3ynbraTt TecTa:

Vs

-

Pabouee pasneHue:

6ap (pe3ynbTaT NpeaBapUTENbHOMO UCMbITaHNUA)

MageHuwe gasneHua nocne 1-ro yaca: 6ap
MapeHve faBneHna nocne 2-x 4Yacos: 6ap
MNapeHve paBneHuns: 6ap (makc 0,2 6ap)

Pe3yn bTaT OCHOBHOIO TecCTa:

Vs

&

KoHeu, TecTta:

[nutenbHOCTb TecTa:

[aTa:

MecTo:

KnueHT:

[MocTaBLUMK:

Vs

-

Mognucu:

Knnent

MocTaBwmk
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EFUSITEK

a. Tpybol

Yacme 10: O630p npodykyuu

L
t Tpy6a u3 MNP PN1.0 AnA XxonoAHOM U NUTLEBOWU BOAbI
BHewHwu BHyTpeHui Konnuecteo B
ApTUKYN ,quan'nv‘i'nrp, d, Auam:;p, di1, CT::::':‘V;':AM Cepwus Tpy6bi A"L‘;;":::g'bmﬁa ,Y::(Zcézkfﬁyué:{;mﬁ
> FT00101 20 16.2 1.9 SDR11/S5 PN1.0 40/160
( FT00102 25 20.4 2.3 SDR11/S5 PN1.0 25/100
~ ‘ FT00103 32 26.2 2.9 SDR11/S5 PN1.0 15/60
FT00104 40 32.6 3.7 SDR11/S5 PN1.0 12/48
LU FT00105 50 40.8 4.6 SDR11/S5 PN1.0 8/32
— FT00106 63 51.4 5.8 SDR11/S5 PN1.0 5/20
FT00107 75 61.4 6.8 SDR11/S5 PN1.0 3/12
FT00108 90 73.6 8.2 SDR11/S5 PN1.0 2/8
FT00109 110 90 10.0 SDR11/S5 PN1.0 2/8
FT00110 125 102.2 11.4 SDR11/S5 PN1.0 1/4
L FT00112 160 130.8 14.6 SDR11/S5 PN1.0 1/4 )
( Tpy6a u3 MNP PN1.6 ana ropAaYen, XoN04HOM U NUTbEBOI BOAbI
BHewHu BHyTpeHuit Konnuecrso 8
ApTUKYN ,qual:nv‘('e\'nrp, d, p,MaM,:Llp, di, CT:::::%?:AM Cepws Tpy6bl Ag(;';‘":::g’bmﬁa ::;Zgzkfﬁyué;{ln%
> FT00201 20 14.4 2.8 SDR7.4/S3.2 PN1.6 40/160
( FT00202 25 18.0 35 SDR7.4/S3.2 PN1.6 25/100
~ ‘ FT00203 32 23.2 4.4 SDR7.4/S3.2 PN1.6 15/60
FT00204 40 29 5.5 SDR7.4/S3.2 PN1.6 12/48
LN FT00205 50 36.2 6.9 SDR7.4/S3.2 PN1.6 8/32
R FT00206 63 45.8 8.6 SDR7.4/S3.2 PN1.6 5/20
FT00207 75 54.4 10.3 SDR7.4/S3.2 PN1.6 3/12
FT00208 90 65.4 12.3 SDR7.4/S3.2 PN1.6 2/8
FT00209 110 79.8 15.1 SDR7.4/S3.2 PN1.6 2/8
FT00210 125 90.8 17.1 SDR7.4/S3.2 PN1.6 1/4
L FT00212 160 116.2 21.9 SDR7.4/S3.2 PN1.6 1/4 )
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Tpy6a n3 MNP PN2.0 gnsa ropayeit, XoNogHOW U NUTbeBOU BOAbI

BHewwHui BHyTpeHwuit Konuuectso B

ApTUKYN Aual:\n?\:p, d, ,quaM:"\rnp, di, CTI;I-:::IL}???AM Cepusa Tpy6bi ;;‘;’;I":::g'b:nﬁa l\({::(zc;zkf’;yug:{lmn;l
FT00301 20 13.2 3.4 SDR6/S2.5 PN2.0 40/160
FT00302 25 16.6 4.2 SDR6/S2.5 PN2.0 25/100
FT00303 32 21.2 5.4 SDR6/S2.5 PN2.0 15/60
FT00304 40 26.6 6.7 SDR6/S2.5 PN2.0 12/48
FT00305 50 33.4 8.3 SDR6/S2.5 PN2.0 8/32
FT00306 63 42 10.5 SDR6/S2.5 PN2.0 5/20
FT00307 75 50 12.5 SDR6/S2.5 PN2.0 3/12
FT00308 90 60 15.0 SDR6/S2.5 PN2.0 2/8
FT00309 110 73.4 18.3 SDR6/S2.5 PN2.0 2/8
FT00310 125 83.4 20.8 SDR6/S2.5 PN2.0 1/4
FT00312 160 106.8 26.6 SDR6/S2.5 PN2.0 1/4 )

KomnosutHas Tpy6a PPR/PPR+GF/PPR Fusitek Faser PN2.0* gns ropaueit u

*B coomeemcmeuu ¢ 3a800CKUMU HOpMamu

XO/I04HOI BOAbI, a TaK:Ke ANA CUCTEM OTONIEHUA
BHewHui BHyTpeHuit Konuuectso B

ApTUKYN p,ua:rn?;‘rp, d, p,uaMnt::np, di, CT:::(I:':‘Z?;M Cepusa Tpy6bl AT:J\::: :g,bl'\'lllol'f a :::(Z‘;zﬁéylg;{lmn'n
FT00401 20 14.4 2.8 SDR7.4/S3.2 PN2.0* 40/160
FT00402 25 18.0 3.5 SDR7.4/S3.2 PN2.0* 25/100
FT00403 32 23.2 4.4 SDR7.4/S3.2 PN2.0* 15/60
FT00404 40 29 5.5 SDR7.4/S3.2 PN2.0* 12/48
FT00405 50 36.2 6.9 SDR7.4/S3.2 PN2.0* 8/32
FT00406 63 45.8 8.6 SDR7.4/S3.2 PN2.0* 5/20
FT00407 75 54.4 10.3 SDR7.4/S3.2 PN2.0* 3/12
FT00408 90 65.4 12.3 SDR7.4/S3.2 PN2.0* 2/8
FT00409 110 79.8 15.1 SDR7.4/S3.2 PN2.0* 2/8
FT00410 125 90.8 17.1 SDR7.4/S3.2 PN2.0* 1/4
FT00412 160 116.2 21.9 SDR7.4/S3.2 PN2.0* 1/4
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KomnosutHasa Tpy6a PPR/PPR+GF/PPR Fusitek Faser PN2.5* gnsa ropauei n
XOJIOAHOI BOAbI, a TaKXKe ANA CMCTeM OTONeHUA
BHewwHui BHyTpeHwuit Konuuectso B
ApPTUKYN Auan:\nen:p, d, ,quam:;\rnp, d1, CTJ:::"V;?WM Cepusa Tpy6bi A";‘;"Vl‘:::g,b:nﬁa ,Y::(zc;z'(;;yué:{lmn;l
FT00501 20 13.2 3.4 SDR6/S2.5 PN2.5%* 40/160
FT00502 25 16.6 4.2 SDR6/S2.5 PN2.5%* 25/100
FT00503 32 21.2 5.4 SDR6/S2.5 PN2.5%* 15/60
FT00504 40 26.6 6.7 SDR6/S2.5 PN2.5* 12/48
FTO0505 50 33.4 8.3 SDR6/S2.5 PN2.5%* 8/32
FT00506 63 42 10.5 SDR6/S2.5 PN2.5%* 5/20
FT00507 75 50 12.5 SDR6/S2.5 PN2.5%* 3/12
FT00508 90 60 15.0 SDR6/S2.5 PN2.5%* 2/8
FT00509 110 73.4 18.3 SDR6/S2.5 PN2.5%* 2/8
FT00510 125 83.4 20.8 SDR6/S2.5 PN2.5* 1/4
FT00512 160 106.8 26.6 SDR6/S2.5 PN2.5%* 1/4
\

KomnosutHasa Tpy6a PPR/AI/PPR PN2.5* c BHyTpEHHUM apMUPOBaHUEM ONA FOpPAYEn 1
XON04HOI BOAbI, a TaK}Ke ANA CUCTEM OTON/IeHUA
BHewHu BHyTpeHui Konnuecrso 8
ApTuKYN ,qual\'nv‘%rp, d, p.uam:;p, di, CT:::::':‘V;:AM Cepusa Tpy6bi A";‘;’;":::g'b;l%ea .Y:,f(zzzkfﬁy"é:{lmﬁ
FT00601 20 13.2 3.4 SDR6/S2.5 PN2.5* 40/160
FT00602 25 16.6 4.2 SDR6/S2.5 PN2.5* 25/100
FT00603 32 21.2 5.4 SDR6/S2.5 PN2.5* 15/60
FT00604 40 26.6 6.7 SDR6/S2.5 PN2.5* 12/48
FT00605 50 334 8.3 SDR6/S2.5 PN2.5* 8/32
FT00606 63 42 10.5 SDR6/S2.5 PN2.5* 5/20
*B coomeemcmeauu ¢ 3a800CKUMU HOPMaMu

KomnosutHas Tpy6a PPR/AI/PPR Fusitek LUta6u PN2.0 gnsa ropaueii n
XONIOZHOM BOAbI, a TAKXKe ANA CUCTEM OTONJIEHUA
BHewHuM B o TonwmHa O6wa Konunuecrtso B
Aptukyn | AMameTp “pre””d"l CTEHKM S on uq,M :a Cepua Tpy6bl | HomuHanbHoe |  ynakoske,
PTUKYN | oyTpenneit | AMAMeETP, dl, | gy rnenneil aemL(':. v | (BHYTPEHHAR) |naBnenne, MMa wr./M, KaXkgan
Tpy6bI, d, MM MM TpY6bI, MM ’ Tpy6a 4 m
FT00701 20 14.4 2.8 3.7 SDR7.4/S3.2 PN2.0 40/160
FT00702 25 18.0 3.5 4.4 SDR7.4/S3.2 PN2.0 25/100
FT00703 32 23.2 4.4 5.5 SDR7.4/S3.2 PN2.0 15/60
FT00704 40 29 5.5 6.6 SDR7.4/S3.2 PN2.0 12/48
FT00705 50 36.2 6.9 7.9 SDR7.4/S3.2 PN2.0 8/32
FT00706 63 45.8 8.6 9.7 SDR7.4/S3.2 PN2.0 5/20 )
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b. dumurau
®dutuHrn us MNP

N

et

- I-c HH -

g > B
Pasmepbl Pasmepbl
ApTUKYN ApTUKYN
D, Mm|A, Mm| L, mm D, mm|d, mm| Al, mm | A2, mm | L, Mm
FT02301 20 | 145 | 32 FT02401 25 | 20 16 145 | 33
FT02302 25 | 16 | 35 FT02402 32 | 20 18 145 | 355
FT02303 32 | 18 | 39 FT02403 32 | 25 18 16 37
FT02304 40 | 205 | 45 FT02404 40 | 20 | 205 | 145 | 385
FT02305 50 | 235 | 51 FT02405 40 | 25 | 205 16 40
FT02306 63 | 27.5| 59 FT02406 40 | 32 | 205 18 42
FT02307 75 | 32 | 69 FT02407 50 | 20 | 235 | 145 | 425
FT02308 90 | 355 | 76 FT02408 50 | 25 | 235 16 44
| FT02309 110 | 41 | 87 ) FT02409 50 | 32 | 235 18 46
FT02410 50 | 40 | 23.5 | 205 | 485
FT02411 63 | 20 | 275 | 145 | 47
FT02412 63 | 25 | 275 16 | 485
FT02413 63 | 32 | 275 18 | 50.5
FT02414 63 | 40 | 275 | 205 | 53
;j\ b FT02415 63 | 50 | 275 | 235 | 56
; ' ] FT02419 75 | 50 32 24 | 71.4
\’ ‘ o e — FT02420 75 | 63 | 32 28 | 69.7
FT02422 90 | 50 | 35.5 24 [82.39
Pasmepbl FT02424 90 75 35.5 32 78.7
ApTUKYN
D, mm d' mm|Al, mm | A2, mm | B, Mm | L, mm FT02426 110 63 41 28 97.25
FT01201 25 20 16 145 | 285 | 55 \___ FT02428 110 | 90 41 35.5 | 90.8 )
FT01202 32 | 20 18 145 | 315 | 59
FT01203 32 | 25 18 16 33 | 64
FT01204 40 | 20 | 205 | 145 | 36 | 65
FT01205 40 | 25 | 205 16 | 375 | 70 @
FT01206 40 | 32 | 205 18 |395| 76 ] -
FT01207 50 | 20 | 235 | 145 |41.25| 72 \'
FT01208 50 | 25 | 235 16 |42.75| 77 ‘
FT01209 50 | 32 | 235 18 |44.75| 83
FT01210 50 | 40 | 235 | 205 |47.25| 92
FT01211 63 | 20 | 275 | 145 [49.25| 80 ApTikyn Pasmepb!
FT01212 63 | 25 | 275 16 | 505 | 86 D, Mm|A, Mm|B, Mm | L, mm
FT01213 63 32 27.5 18 |51.85| 92 FT01101 20 | 145] 25 50
FT01214 63 | 40 | 27.5 | 20.5 |54.25| 100 FT01102 25 16 | 295 | 59
FT01215 63 | 50 | 27.5 | 23.5 [57.25| 110 FT01103 32 | 18 | 35 | 70
FT01216 75 | 25 32 16.5 |55.15|92.61 FT01104 40 | 205|415 | 83
FT01217 75 | 32 32 18.5 |57.16|99.61 FT01105 50 | 235495 | 99
FT01218 75 | 40 32 21 |59.65(107.51 FT01106 63 | 275 | 60 | 120
FT01221 90 | 32 35.5 18.5 |[64.51| 107 FT01107 75 32 | 70.5 | 141
FT01222 90 | 40 | 355 21 67 |114.9 FT01108 90 | 355 | 81.5 | 163
FT01224 90 | 63 35.5 28 74 |137.7 \___ FT101109 110 | 41 | 97 | 196 )
FT01226 110 | 40 41 21 |77.86|128.5
FT01227 110 | 50 41 24 |80.65|138.5
| FT01228 110 | 63 41 28 |84.87|151.3)

38 rOCT P 52134-2003 / DIN 8077-8078 / EN ISO 15874:2004



EFUSITEK

,v...w
RIS
\.z
P
KEF
ISR
RRERRRRARRIRAS

Pa3smepbl Pa3zmepbl
ApTUKYN ApTUKYN
D, Mm (A, mm| B, mm D, Mmm|A, mm| B, mm
FT01701 20 | 145 | 25 FT02101 20 | 14.5 | 20.02
FT01702 25 16 | 29.5 FT02102 25 16 |22.56
FT01703 32 18 35 FT02103 32 18 | 25.8
FT01704 40 | 20.5 | 415 FT02104 40 | 20.5 [29.96
FT01705 50 | 23.5]| 495 FT02105 50 [ 23.5 |34.92
FT01706 63 | 27.5] 60 FT02106 63 | 27.5 |41.62
FT01707 75 32 | 70.5 FT02107 75 32 | 50.2
FT01708 90 | 35,5 | 815 FT02108 90 | 355 | 57
L FT01709 110 41 98 ) L FT02109 110 41 |67.74)

b

Pasmepbl Pa3smepbl

Aprukyn D, Mm|A, M,\: L, mm Apukyn D, Mm|A, Mm| L, mMm
FT02901 20 | 145 | 161 FT03301 20 | 145 | 21
FT02902 25 16 200 FT03302 25 16 23

L FT02903 32 18 |238.5) FT03303 32 18 | 26.5
FT03304 40 | 20.5 | 30.5
FT03305 50 | 235 | 36

L FT03306 63 | 275 | 42 )

’I
4‘? .
/I

vz | )
Wz | zzzzzZ)

Pa3smepbl
ApTUKYN
D, mm
FT03601 20
FT03602 25
FT03603 32
FT03604 40
FT03605 50
L FT03606 63 )

39 rOCT P 52134-2003 / DIN 8077-8078 / EN ISO 15874:2004




®uTtrHrn us MNP ¢ naTyHHbIMK BCTaBKaMM

vl

MydTa KOm6UHUpoBaHHaa BP

Pa3smepbl
ApTUKYN —
D, mm| Otoiimbl |A, mm| L, mm
FT04201 20 %’ 14.5 | 385
FT04202 20 /4 14.5 | 40.5
FT04203 25 4 16 | 40.5
FT04204 25 /4 16 | 42.5
FT04208 32 1” 18 52
FT04210 40 1% 21 | 615
FT04212 50 1%” 24 | 66.3
L FT04214 63 2”7 28 77 )

TpOMAHUK KOMBUHMUPOBAHHDI HP

Pasmepbl
ApTUKYN —
D, mm| Oioiimbl (A, mm | B, mm | L, mm
FT04101 20 w” 145 | 48.7 | 54
FT04102 20 %" 145 | 52.3 | 60
FT04103 25 w" 16 | 50.7 | 54
FT04104 25 %" 16 | 543 | 60
L FT04108 32 1” 18 | 695 | 72 )

Yron 90° KOM6MHUPOBaHHbI HP

Pasmepbl
ApTUKYN —
D, mm| Otoiimbl |A, mm| B1, mm | B2, mm
FT04501 20 4 14.5 27 48.7
FT04502 20 /4 14.5 30 52.4
FT04503 25 %’ 16 27 50.7
FT04504 25 4 16 30 54.4
L FT04508 32 1” 18 36 69.5 )

40

MydTta KoOm6UHUMpoBaHHaa HP

Pa3smepbl
ApTUKYN —
D, mm| Aoimbl (A, mm| L, mm
FT04301 20 %’ 145 | 53.2
FT04302 20 /4 14.5 | 55.9
FT04303 25 wn’ 16 | 55.2
FT04304 25 /4 16 | 56.4
FT04308 32 1” 18 71
FT04310 40 1%” 21 [ 77.8
FT04312 50 1%” 24 | 82.6
L FT04314 63 2” 28 | 96.5 )

TpOWUHUK KOMBUHUPOBaHHbI BP

Pasmepbl
ApTUKYN —
D, mm| Otoiimbl A, mm | B, mm | L, mm
FT04001 20 w” 145 | 34 54
FT04002 20 %" 145 | 36 60
FT04003 25 w” 16 36 54
FT04004 25 %" 16 38 60
L FT04008 32 1” 18 | 51.5| 72 )

7
r
|=|I}I
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N

Yron 90° KOM6MHMPOBaHHbLI BP

Pasmepbl
ApTUKYN =
D, mm| Otoiimbl A, mm | B1, mm | B2, mm
FT04401 20 n’ 14.5 27 34
FT04402 20 /4 14.5 30 36
FT04403 25 %’ 16 27 36
FT04404 25 4 16 30 38
L FT04408 32 1” 18 36 515 )
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HacteHHOe KpenneHue nog cmecutenb Yron 90° KOM6UHMpPOBaHHDbI BP

A Pasmepbli C HaCTeHHbIM KpensieHnem

TUKYN

PTUKY. D, mm | Otoiimbi |A, mm| B1, mm | B2, mm | L, mm ApTykyn Pasmepbl

L FT05101 20 %" 14.5 27 34 205.5 | D, mm| Atoiimbl (A, mm| B1, mm | B2, mm
L FT04601 20 %’ 14.5 27 34 )

MydTa c HaKMAHOM rakom MydTa ¢ HAaKMAHOW raiko eBPOKOHYC

Pasmepbl Pasmepbl
ApTUKYN - ApTUKYN —
D, mm|doimbli|A, mm| L, mm D, mm|Atonmbl|A, mm| L, mm
L FT05201 20 /4 15 | 505 ) L FT05301 20 /4 15 | 625

dutnHrn s MNP c YHuBepcasibHbiMU COBMeLWEeHHbIMU cOegUHEeHUAMU

A
L
Myddra pasbemHasn LecTurpaHHasa Myddra pasbemHas LecTurpaHHasa
HP TMna “amepukaHka” BP tMna “amepukaHka”

Pa3smepbl Pa3smepbl

ApTUKYn — ApTUKYn —

D, mm| itoimbl |A, mm| L, mm D, mm| Aoiimbl (A, mm| L, mm
FT05701 20 w’ 14.5 49 FT05601 20 n’ 145 | 345
FT05702 25 %" 16 53.5 FT05602 25 /4 16 39
FT05703 32 1”7 18 58 FT05603 32 1” 18 43.5
FT05704 40 1% 20.5 | 63.5 FT05604 40 1%” | 20.5 47
FT05705 50 1" 23.5 74 FT05605 50 1%” | 23.5 | 56.5

L FT05706 63 2" 275 | 835 ) L FT05606 63 2” 27.5| 625 )
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KpaHbl, dpunbTpbl M apyrue KomnoHeHTbl us MMP

:
HHE T
e

LLlapoBbiii KpaH u3 MNMP ana xonoaHoi oAbl - > =
P P oy o i MpAamoi1 paanaTopHbIi Waposblii KpaH us MNP

Pa3smepbl

ApTukyn B i ApTukyn Pasmepbl

P HyTpenE A,mm | L, Mm D, mm| Atoiimbl A, Mm | L, mm

Avamertp, D, mm
FT07201 20 145 655 FT07301 20 %" 145 | 65
: - L FT07302 25 %" 16 68.5 )
FT07202 25 16 71
FT07203 32 18 85
FT07204 40 20.5 100
FT07205 50 235 114.5
\___FT07206 63 275 | 133 )

LLLLLLY - .
b YrnoBoii paanaTopHbIii Waposbiii KpaH u3 MNMP

Pasmepbl
ApTUKYN —
I D, mm| Atovmbl |A, mm | B, mm
FT07401 20 4 14.5 | 49.2
4 44 L FT07402 25 /4 16 |50.92)
LLapoBbi# KpaH 13 MNP ana ropayeii Bogbl
Pasmepbl
ApTUKYn 7
A p, D, E X
FT07101 20 14.5 65.5 )
FT07102 25 16 71
FT07103 32 18 85 4 4
FT07105 50 235 114.5 N Pasmepbl
TUKYN
| FT07106 63 275 | 133 ) PTUKY. D, Mm|A, mm]| L, mm
FT07601 20 | 145 | 76
FT07602 25 16 79
L FT07603 32 18 95 )
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¢. UHcmpymeHm

MOHTaXKHbI MUHCTPYMEHT U aKkceccyapbl gna cuctem MNP

HoxXHuubl ana o6pesku MNP Tpy6

Annapart ana pacrtpybHoii cBapku Tpy6 u dutnHros us MNP

ApPTUKYN Pasmepbl, [, MM ApTUKYN Pasmepsol, [, mm
FT08303 16-25 FT08401 20-32
FT08301 16-40 FT08402 20-63

L FT08302 20-75 ) L FT08403 75-110

~

HarpeBaTtenbHble HacagKu ansA pacTpybHou cBapKu

e Paamepn, 3,
ApTUKYN Pasmepsl, [, mm AU 20
( Frosso1 50-160 FT08603 25
FT08604 32
FT08605 40
FT08606 50
FT08607 63
FT08608 75
FT08609 90
FT08610 110
FT08611 125
L FT08613 160
ApTUKYN Pasmepsbl, 4, mm
FT09002 20-25
FT09004 32-40
FT09006 50-63
L FT09010 20-25-32-40

TonoBKa 3auncTKM Tpy6bI Nog apenb

ApTUKYN Pasmepsol, [, mm
FT09202 20
FT09203 25
FT09204 32
FT09205 40
ApTUKYN Pasmepbl, [, mm FT09207 63
FT09101 20-25 FT09208 75
FT09102 32-40 FT09209 90
L FT09103 50-63 L FT09210 110
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JIeHTOouYHbIM KAtou
ApTUKYN Pasmepsbl, [, mm

(___ FT09501 A0 300 J

Yacme 11: Oxcudaemas npooyKyus

Tabnuya 25

OxXuaaemasn npoaykuma Ha 2015 rog,

1. KpectoBnHa paBHOCTOPOHAA

20 mm
25 Mmm
32 mm

2. TponHWK nepexoaHoli 6OKOBOM

25 Mm x 20 mm x 20 mm
32 MM X 20 Mm x 20 MM
32 mm x 25 mm x 25 mm

3. BTynka nog dnaHey,

75 Mmm
90 mm
110 mm

4. | MydTta pazbemHasn wecturpaHHaa HP Tuna “amepuKkaHka”

20 MM X %
25 mm x %
25 mm x 1
32 Mm X %
40 mm x 1%
50 mm x 2

5. | MydTa pasbemHan wecturpaHHaa BP Tmna “amepukaHka”

20 mm x %
25 mm x %
25Mm x 1
32 Mm X %
40 mm x 1%
50 Mm x 2

6. MydTa KOMbUHUPOBaHHas HP

32 mm x 1

7. MydTa KOMbUHMpPOBaHHAA BP

32mmx 1
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EIFUSITEK
Yacme 12: FAQ

Bonpoc:

M3 KaKoro cbipba NpounsBoaATca TpybonposoaHbie cuctembl MNP Fusitek?

Ortser:

TonbKO Nydllee Ha CerofHALWHUN AeHb Cbipbe:

MNP tun 3 — Sabic Vestolen (fepmaxus), Basell Hostalen (Tepmanus) u Borealis (duHnaHgms);
Aaresns — Mitsui Admer (fepmaHua-AnoHus);

JlaTyHHble BcTaBkM — CW617N, CW614N.

Bonpoc:

Kakue Tpybbl, apMUpPOBaHHble antomuHUEM, Bbl nponssoauTe? ECTb M y Bac Tpybbl, apMmnpoBaHHbIE allOMUHWEM, KOTOPbIE He TpebytoT
33aYUCTKU MU AONONHUTENbHON 06paboTKM?

Orser:

Fusitek npon3ssoauT ABa BUAA NOAUMNPONUNEHOBBIX TPYD, apMUPOBAHHbIX antomuHnem: Fusitek Stabi c Hapy»KHbIM apMmupoBaHem m
Fusitek PPR/AI/PPR ¢ BHYTPEHHUM apMMpPOBaHUEM.

Ha cerogHAWHUIA aeHb He cywectsyeT MNP Tpybbl ¢ atOMUHUEM, KOTOPYIO MOXKHO BapuTb BPacTpy6b ¢ dUTUHIOM Hanpamyto 6e3
[OMNONIHUTENIbHOM 06paboTKKM. Tak Ha3biBaemble “Tpybbi-NeHTANKK” — 3TO oYeHb Hosnblioe 3abyKaeHue U puck. CyLLecTByeT BEPOATHOCTb,
4YTO B MOMEHT CBapMBaHMA Tpybbl U GUTKHTA, COM alOMUHUA He ByAeT 3aKpbIT MOIMMEPOM, @ AFOMUHUI NPU NPAMOM KOHTaKTe C BOAOM
OKMC/IAETCA, YTO CO BpeMeHEeM MOXKET MPUBECTU K PAaCcCI0EHUI0 TPyObl UK paspbiBy.

Tpy6a Fusitek Stabi gonHa o6a3atenbHO 3aunLaThes, a Tpyba Fusitek PPR/AI/PPR ¢ BHYTpeHHMM apMUpOBaHMeM A0/KHA 06A3aTeNbHO
TOopLEeBaATHCA.

Bonpoc:

Mpasaa v yto Tpy6bbI MNP ceporo uau 3eneHoro useta nydwe Tpy6 MNP 6enoro ugerta?

OtBeT:

KoHeuHo, HeT! XapakTepucTnkm matepmana Ha 100% ogmHakoBble npu 1t060M LBETE, NO CBOEM NPUPOAE HAaTypasibHble FPaHY/Ibl
noAnnponuaeHa NPo3payHoOro MaToBoro LseTa. lNpeobnagarue MNP 6enoro LBeTa Ha Halwem pbiHKe 06ycnoBieHo B 60/blUel cTeneHn
NCTOPUYECKUMU GAKTOPAMM U OCOBEHHOCTAMM MOHTaXKa. Mpn NnoaBaeHUK Ha pbiHKe Tpy6 13 MIMP, nepBble NPOM3BOAUTENN MNbITANUCDL
NMOKa3aTb CBOK YHMKANbHOCTb C MOMOLLLbIO COBCTBEHHOTO LiBETA, @ y4nUTbIBasA, 4To MoHTax MNMP Tpyb B 3anaaHoi EBpone no 6osbLiei Yactu
BEJICA B 3aKPbITON NPOKIaAKe, BbI6Op LBeTa He urpan ocoboi ponu.

Y Hac, 3a4acTyto, UCMOIb3yeTcA OTKPbITas NPOKAaAKa, @ OTONUTE/IbHbIE NPUBOPbLI B 6HONLLIMHCTBE Cay4Yaes 6enoro LBeTa, C1ef0BaTeslbHoO,
OnA 6onee 3CTETUYHOTO BUAA Yalle BbibupatoTcs Tpybbl 13 MNP 6enoro useTa.

Bonpoc:

Ycroiuumsbl n Tpybbl 13 MNP K npsamomy BO34ENCTBUIO COTHEYHbIX JIy4en?

OtBer:

MonunponuaeHosble TPYObl U GUTUHIU JONXKHBI U36EeraTb NPAMbIX YNbTPAPUONETOBbIX Slyyelt (CONHEeYHbIV CBET U HeOHOBbIe amnbl). Mog,
BO34eNCTBMEM Nlyyelt maTepuan cTapeeT U TepaeT CBOW XapaKTePUCTUKM.

Bonpoc:

PaspeLleHo M MOHTUPOBATL NOMNPONUAEHOBbIE TPYObI U GUTUHIU NPU OTPULATENbHBIX TEMMepaTypax?

OrBer:

Korza TemnepaTtypa 61u13Ka K 0°C, To maTepuan CTaHOBUTCA XPYNKUM (ocobeHHO 3To Kacaetca Tpy6 MNP, apMnpoBaHHbIX CTEKNOBOIOKHOM),
No3TOMY peKoMeHAayeTcA n3beratb BO3MOXKHbIX Y4ApOB Mo Tpybe. Ecan ecTb pucK 3amep3aHus Bogbl BHYTPU TPybbl, TO HE0H6X0AMMO, YTODbI
BOAa bbla CIMTA, TAK KaK yBe/iMYyeHne obbema MOXKET NPUBECTM K MOIOMKaM MK pas3pbiBy Tpybonposoaa.

MOHTa B HEOTaN/IMBAEMbIX MOMELLEHWUAX BO3MOXKEH. Mpu TemnepaType oKpy»KatoLen cpeapl Huxe +5°C Bpemsa Harpesa CBapHOro
CcoefMHEHUA JO/KHO ObITb yBeNMYeHo. Ecnn paboTbl MO MOHTaXKy BeAyTCA MPU MUHYCOBbIX TEMMNepaTypax, To Heobxoanmo bonee
TWwaTenbHoe CObNOAEHMNE TEXHONOTUIA MOHTaKa.

Bonpoc:

Y HEKOTOpbIX NpoM3BOAUTENEN €CTb apMUPOBaHHble Tpy6bl PPR/AI/PERT, rae BHyTpeHHUI cnoi aenaerca u3 PERT. JaHHble
NPOU3BOAUTENN YTBEPXKAAIOT, YTO TEMMepaTypHble Harpy3Ku y AaHHOMN Tpy6bl ellle Bbilue, Yem y Tpy6 PPR/AI/PPR. Byaete v Bbl
Npou3BOAUTb Takue Tpybbl?

OTBeT:

OAHO3HAYHO HET, TaK KaK Yy Hac ecTb 60/blUME COMHEHUSA B HAAEKHOCTN CBapUBAHUA AaHHbIX TPY6 ¢ duTuHramm ms MMP. PPR u PERT- aTo
pasHble MaTepuasbl, y KOTOPbIX K TOMY e OT/IM4aeTca TemnepaTtypa naasneHus. He 6yaet obecneynsaTbca roMOreHHOCTb CBapa, YTo B
cBapHoM coeauHeHuu MNP Tpy6 n GuTUHroB sBnAeTcs KAoYeBbiM. K TOMY »Ke AaHHbIN BUA, TPYObl HE UMEET rocyapCTBEHHOM
cepTudmrKaumm Kak B Poccuum, Tak u B EBpone.
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Bonpoc:

MorkHo i1 Tpybonposog, 13 MNP 3aMOHONNYUTL UM NMPOIONKNUTD B CTSKKY?
Ortsert:

[a, Bo3MOXKHO. Tpybbl paspeLuaeTcs 3aMOHONNYMBATD, TAKXKE paspeLllaeTcs MOHTaX TpybonpoBoaa B KOHCTPYKUMUAX NEPEKPLITUN U B
6eTOHHOM cTAXKKe. MpuU CKpbITOM NpoKnagKe TpybonpoBoaa A0KHA 06ecnednBaTbCa BOSMOXKHOCTb TEMMNEPATYPHOro yauHeHUA Tpy6.

Bonpoc:

MorkHo nin Tpybonposog u3 MNMP 3akanbiBaTb B 3emt0?

OtBer:

[a, koHeyHo. CornacHo TpebosaHuii CHMM 2.04.02-84*, npu KpyrnoroguyHOM Mcnonb3oBaHMM TpybonpoBoaa NpoKAaaKy B 3eme cieayet
BbIMONHATb HUXKe yBMHbI MPpoMep3aHuA.

Bonpoc:

Cosmectumsl v Tpy6bl U duTtuHrm MNP Fusitek ¢ gpyrumn npounssogutenamm?

Orsert:

TeopeTunyeckn, ga. Ho mbl HacTOATENIbHO HE pEKOMEeHAyeM TaKoe COBMECTHOE MCMOJIb30BaHMe, TaKXKe Mbl HE CMOXeM AaTb rapaHTUIO Ha
cMCTeMy, CMOHTMPOBAHHYH Tpy6amu 1 GUTUHIaMKM pasHbiX MpoussoauTenei. Ha ceroaHAWHNA AeHb Ha PbIHKE MOXKHO HalUTH
NoAUNPONUIEHOBbIE TPYDbI CaMbIX PA3IMYHBIX NMPOU3BOAUTENEN, Y KOTOPbIX COBEPLUEHHO pa3Han Ky/abTypa NPOM3BOACTBA U KOHTPOAA
KayecTBa, pasHble NOCTaBLLMKN CbIpbA.

MHoOro npoussoauTeneit ¢ Le/blo NOHUKeHUA cebecToMMOCTU UCMOb3YIOT HU3KOKAYeCTBEHHOE Cbipbe UKW A06aBNAIT BTOPUYHOE Cbipbe U
Me, 3aHUKAOT BeC TpyO, GUTUHTOB M 3aKNafHbIX AeTanel.

Bonpoc:

Bo3morkHO M ncnonb3osaHue Tpybbl Fusitek Faser B cuctemax otonneHmna?

Otsert:

Tpy6a Fusitek Faser, apmupoBaHHas CTEK/I0BOIOKHOM, MOXET MCMO/Ib30BaTbCA B CUCTEMAX OTOMNIeHUA. Kak gaa 0bbiuHbIX Tpy6 us MMP, Tak
n ana Tpy6 MNP, apMUPOBaHHBIX CTEK/I0BOSIOKHOM, O4EHb BA¥KHO YYMTbIBATb TPEOOBAHMA K KUCNOPOLOMNPOHMLLAEMOCTU. B cayyasx, roe
€CTb OrpaHUYeHUA No COAEPKAHUIO KUCIOPOAA, Mbl PEKOMEHYeM UCMNONb30BaTb TPYObl, apMUPOBaHHbIE aIIOMUHUEM.

Bonpoc:

Moyemy Bbl akLeHTMpPYeTe, YTO MaTepunan 3aknagHbix AeTaneit — natyHb mapkn CW617N?

OTBeT:

Tpybonposogabl n3 MMP MoryT Ucnonb3oBaTbCA B CUCTEMAX MUTLEBOTO BOAOCHAGKEHNA. Bce KOMMOHEHTbI CUCTEMbI AOKHbI 6bITb
3Ko/I0rMYeckm 6e3onacHbl NPy KOHTaKTe ¢ BoaoW. /laTyHb mapku CW617N nmeeT HM3Koe codepskaHue cBuHUa (He 6onee 2.5%) n onobpeHa
€BPOMNenCcKMMU HOPMaMK ANA UCMOb30BaHUA B MUTHEBOM BOAOCHABKEHUN.

Bonpoc:

MO>KHO /1M UCMOb30BaTb NOANMPONUIEHOBbIE TPYDObI B CUCTEMAX NOXKAPOTYLIEHNA?

OtBer:

Mpy CNONb30BaHMM CTAHAAPTHOTO Cbipba MMP - HeT. s cMCTEM NOXKAPOTYLLIEHMA HEOBXOAMMO MCNONb30BaTb MOAUGULMPOBaHHbIN MNP
C KJ1laccom BocniameHaemoctu Bl (TpygHoBocnaameHsaemble). Ha AaHHbI MOMEHT Mbl HE MPOU3BOAMM TaKYH CUCTEMY.
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