HTA-NMPOM

TEXHONOI'mn PEWEHUWA CEPBUC

SALLMTHDBIE T'1J1b3bl
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2 | 3AWLNTHBIE TM/1b3bl

SALMTHDBIE T'1J1b3bl

3aWmTHbIE MIb3bl MPeAgHas3HauYeHbl 414 3alWmTbl OCHOBHOTO AaTYMKa
OT MEeXaHMYEeCKUX MOBpPEeXAEeHUN M Kopposuu. Ecam cpenatb
KOHCTPYKLLMIO 3aLWUTHOM I'M1b3bl MPOYHOM U MAaCCUBHOWM, CPOK CNYKObI
[aTYMKA KOHEYHO Ke YBEMUYUTCA, HO NPW 3TOM Ero XapaKTepPUCTUKMU
yxyawarca. ToHKas, U3ALHANA KOHCTPYKUMA ByaeT meTb He6o/bLLIOM
CPOK CAYK6bl, HO YYYLIMT BPEMS OTK/IMKA AaT4mnKa. [103Tomy HysKeH
Komnpomumcc.

M3 accopTMMEHTA MOMKHO NOA06PaTh 3aLUMUTHYIO MM/1b3Y ONTUMA/IbHOM
ON1A 3a4aHHbIX NapameTpoB TEXHOJOrMYECKOro MpoLLecca KOHCT-
PYKUMK, yunTbiBan Tpebyemyio TemnepaTtypy, Aas/leHMe, CKOPOCTb
noToka pabouyeit cpesbl U ee KOPPO3WOHHbIe CBOMCTBA. Bce
npefnaraemble 3alMTHbIE TMAb3bl COOTBETCTBYIOT CTaHAAPTy ASTM
PTC19.3.

B 3aBMCMMOCTM OT NapameTpoB NpoLecca U TMNna M3mepsaemoi cpesbl
3aLLMTHbIE TM/Ib3bl MOTYT U3rOTaBAMBATLCA U3 IAaTYHU, HEPXKaBeloLLLEen
ctann 304, 316, 316L, 310, cnnasos Inconel® 600, Incoloy® 800,
Monel® u Hastelloy®. KoHcynbTaymio no npasuabHOMy Bbibopy
MaTepuana 3alMTHOW MMAb3bl MOMKHO MO/MYYUTb B HaLIEM KOHCT-
PYKTOPCKOM OTAene.

Kak 3to paboraert?

CTAHAAPTHASA LMIMHAPUYECKAA
3ALLIUTHAA TUNb3A

O6blYHan 3aWMTHAA MMIb3a CO34aeT NPenATCTBUE NOTOKY, bopmupyn
nosagn cebs BUXPEBYI AOPONKKY M YBENWYMBAA aMNAUTYAY
KonebaHni rmnb3bl. KpynHbie BUXPY OTPbIBAKOTCS MO BCEM NOrpy»KHOM
OJINHE TWUb3bl, YTO NMPUBOAUT K BO3SHUKHOBEHUIO BUOpaLUN.
CoBnageHve 4acToTbl NOABAEHUSA BUXpPen C COBCTBEHHOW 4acToToM
K0/1e6aHMA T’NIb3bl MOXKET NPUBECTU K €€ Pa3pyLUEHUIO.

SAWNTHAA TM/Ib3A KOHCTPYKLUUN
SCRUTON (CMMNMPANIbHAA)

CnupanbHaa Haceuyka Ha LUTOKe ru/b3bl pa3busaeT NOTOK, U BUXPH,
co3aBaemble N03aAM Mb3bl, FOPa3fo MeHblUe No pasmepy u bonee
HEeOAHOPOAHbI. Pazamep TakMx BUXpeW Man No CPaBHEHWUIO C AJIMHOM
3alMTHOM MMAb3bl, @ HEPABHOMEPHOCTb MX OTPbIBA HE BbI3blBaeT
pe3oHaHca, NO3ITOMY MpU OLEeHKe KonebaHuii rinab3bl AOKa3aHo, YTo
B/INAHWE 3TUX BMXpel npeHebpekumo mano. Bubpauuun runbsbi
yCTpaHsatoTcA 6narogapa YMeHbLUEHUIO aMMIUTYAbl PacCeAHHbIX
3aBUXPEHUN.

. WWW.NTA-PROM.RU
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SAWLUTHDLIE TM1b3bl KOHCTPYKLUUN

SCRUTON (CNUPAJIbHbIE)

Haunyuwumii Bbi6op AN NpUMeHeHU ¢ BbICOKOW CKOPOCTbIO NOTOKa U3MepAeMOoil cpeabl, Koraa obbluHbie 3aLUTHbIE TMAb3bl He
YA,0BNETBOPAIOT pacyeTam NpoYyHocTH B cooTBetcteun c ASME PTC19.3 TW-2016

CPABHEHUE OBbIYHOM 3ALLIUTHOW MMN1b3bl CO CMUMPAIbHOM rMNb30W

KOHCTPYKLUUU SCRUTON

PacuyeT KOHCTPYKLMOHHOI NPOYHOCTU
06bIYHbIX 3ALUTHBIX FMAb3

HepocTaTku 3aLWmUTHOM rMAb3bl
TPaANLMOHHOW KOHCTPYKLMMN

MpeumyLecTsa cNUpaibHOIA 3aLUTHOM
rUAb3bl KOHCTPYKLMK Scruton

YBenuyeHue Hapy>XHoro anametpa
LUTOKa.

YBeNMYEHNE HaPYKHOMO AnameTpa
NPUBOAUT K YBENUYEHWIO TOALLMHBI
CTEHOK 1 bonee mealeHHOMY OTK/IMKY
Ha U3MEeHeHUA TemnepaTypbl.

Bnarogaps MMHUMaNbHOMN TONLMHE
CTEHKM yAaeTca nonyuunts 6onee
6bICTPbIN OKAMK Ha UBMEHEHUA
TemnepaTypbl.

YMeHbLUeHWe NOrpy»KHOW A/IUHBI.

YMeHbLIEHME NOTPYXKHOMN AJIMHbI
03HAYaeT, YTo 3aLMUTHAA TMb3a He
[onaeT fo Heobxoanmow rnybuHbl, Ha
KOTOPOW NpeanonaraeTca UsMepeHne
TemnepaTypbl, YTO NpUBEAET K
HETOYHOMY U3MEPEHMIO.

Mo3KHO BbIbpaTb Tpebyemyto ANUHY U
NOrpy3uTb LUTOK 3aLLMTHOWM rMAb3bl HA
Tpebyemyto rybUHy UMEHHO B TO
MecCTo, rae npeanosiaraetca UsMepaTb
Temneparypy, YTo yBenuumsaer
TOYHOCTb U3MEpPEHUS.

Mcnonb3oBaHue onopHoro
Ko/bLa.

OnopHoe KosbLo npegycmaTpusaeT
naeanbHyto ero NoAroHKy Ana
obecneyeHns Tyroi NocasKkm Ha
dnaHueBbix NnaTpybKkax. Bpems
MOHTaKa yBenuumnsaetca. Kpome Toro,
B cootBeTcTBMM ¢ ASME PTC 19.3
MCNONb30BaHWE OMOPHOTO KO/bLA He
pekomeHayeTcs.

MpocTolt MoHTax 6e3 NULWHUX
Tpypo3atpart. He TpebyeTca
BbICOKOTOYHas 06paboTka paboueit
NoBepPXHOCTU.

YT0 TaKkoe 3alUTHbIE Tr'n/1b3bl KOHCTPYKUUN

SCRUTON (cnupanbHbie)?

B cnyyae npumeHeHus B TpybonpoBoAax C BbICOKOW CKOPOCTbIO
NOTOKa BO M3berkaHue NoBperKAeHUA 0ObIYHOM 3aLWMTHOW MM/b3bl
B pe3y/nbTaTe BO34ENCTBMA MeXaHMYECKMX HarpysoK peKoMeH-
[AYeTcA BbIMONHUTb PacyeTbl ee KOHCTPYKUMOHHOW NMPOYHOCTU B
cooTBeTcTBMM cTpeboBaHnamm ASME PTC 19.3 TW-2016.

MpY NONyYEHUU OTPULLATENbHbIX PE3yNbTaTOB pacyeTa efuH-
CTBEHHbIM KOHCTPYKTUBHbIM pelleHnem paHblue 6bl1o yKopoye-
HMe LTOKa MMAb3bl UK YBE/NMYEHME AMaMeTpa OCHOBaHWA U
HaKoHeYHMKa. O4HAKO yMeHbLUeHMEe NOrPY}KHOW A/IMHbI 3aLWuT-
HOW TMNb3bl U yBEAWYEHME AMAMETPa MPUBOAUT K YBEUYEHUIO
BPEMEHU OTK/IMKa TepmoMeTpa. [pyro AOCTYMNHbIA anbTepHa-

TUBHbIV BapMAHT COCTOAN B MCMONb30BaHWM OMOPHbBIX Konew, 45
CTabUIN3aLLMM LUTOKA rMAb3bl BHYTPU dnaHLeBoro natpybka. Itot
BapWaHT NpeaycMaTpuBan UaeasibHyo NOATOHKY OMOPHbIX Kosel,
Ans obecneyeHuns Tyroi nocagky Ha pnaHueBsbix naTpybKax.

MpUMEHEeHNEe KOHCTPYKUMM Scruton (cnmpanbHble 3aluTHble
rMNb3bl) pewaer Bce 3TU npobnembl. Bnarogapa cnupanbHoi
Haceyke Ha LUTOKe amnauTyga KosnebaHwuit cokpaluaerca bonee,
yem Ha 90%, a Takxe obecneumBaetca yAobCTBO M NpocToTa
MOHTaa 3aLMTHOM rMab3bl. OTCYTCTBME OMOPHBIX KOJeL, COKpa-
LLaeT BpeMs yCTaHOBM M 0becneynBaeT HaleXKHOCTb paboTbl.

= HTA-NMPOM

TEXHONOIMM PELWLEHNA CEPBUC
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LENbHOTOYEHAA ®/TIAHLUEBAA 3ALLUTHAA TNM/1Ib3A

KOHCTPYKLIMU SCRUTON (CMTUPAJIbHAA)

MOAE/Ib: TWBF-05

MATEPUAN
3ALLUTHOW rMb3bl

OUWAMETP rOJ10BKK

OWAMETP OCHOBAHMA

ONAMETP
HAKOHEYHUKA

OUAMETP OTBEPCTUA

NPUCOEQUHEHUE
K TEPMOMETPY

TEXHONNOTMYECKOE
NPUCOEQUHEHUE

MATEPUAN ®IAHLA

MNOrPYXHAA AJIUHA
("u")
BbICOTA HACEYKHU

L/IMHA
NPUCOEAVUHEHNA ("T")

TONLIMHA
HAKOHEYHUKA

nn

()
S4s Heps. ctanb 304 | 825 Incoloy® 825 % z
S6S | Hepw.cranb316 | 600 | Incoloy® 600 z g
310 | Hepx.cranb 310 | 800 Incoloy® 800 g9
446 Hep. ctanb 446 | 321 = Hepx. ctanb 321 ué g g '&_','
S4aL Hepsk. ctanb 304L | KAN | Cnnas KaHTanb § 3| = Cx
S6L Hepk. ctanb 316L | HCC | Hastelloy® C-276 g % §
Vrnepog, . 58 F
csT crant HCB  Hastelloy® B g § & |
1 Le| € | ez
410 | Hepx.ctanb410 |MN4|  Monel® 400 =3
(]
S7S Heps. ctanb 317 |MN5 | Monel® 500 =i ES
S7L Heps. ctanb 317L | TI2 Ti-Il g
N20 Hukenb 200 §
[ g
—— MorKanymcra, yKaxkute B MM B = !
—— [oxanyWcTa, yKaxuTe B MM . | ——
5
—— ToxanyWncTa, yKaxkuTe B MM = :>
\\ >
I S
—— [oxanyWcTa, yKaxuTe B MM S — N\ =y
ez % -
[T I
PE3bBOBASA - T 52 N s z
g g 2 2
HapyskHasn/ \ < o o
Pasmep | Kog, Tun Kog | BHyTpeHHas = Kog oI ! =
pe3bba o ©
© N ERS 5
1/4" 06 NPS NS Hapy. M < 5z g
—— 3/8" | 10 NPT NT BHyTp. F g% =T @
1/2" 15 BSP BP z §
3/4" | 20 | BSPT | BT g8 | f
1" 25 G GS B
M20 M20 | War1,5 C
®/IAHUEBAA - F
Pabouas
Pasmep | Koa | Homuuan | Kog HOBEPXHOCTL Kog,
1/2 15 150 A RF RF APYIVE ONLMM
—  3/4" 20 300 B FF FF
1" 25 600 c RTJ RTJ 0 | Besonunit
1-1/2 40 900 D ST ST 1 3awuTHan pe3bboBan 3aryLLKa C LenoYKoM
2" 50 1500 E SG SG ONA XpaHeHUA 3aLWUTHON rMAb3bl
3" 80 2500 F LT LT 2 IBR Tect
LG LG 3 Paavnorpaduueckuit KoHTponb (RT)
NOrpy>KHoM Yactu
—— BbibepuTe Koa MaTepuana 3alUTHOM FAb3bI 4 YnbTpa3sBykoBoii koHTpoAb (UT) coocHocTy
13 NPUBEAEHHOM Bbllle TabauLbI oTBepCTUA
. 5 NACE MR-01-75/MR-01-03
—— [Moxkanyicra, yKaxkute B MM 6 Paanorpaduueckuit KoHtponb (RT) cBapHbIX
LBoB
7 MponnaBHOW cBapHOI LWOB

—— [oxanyWcTa, yKaxuTe B MM

—— [Moxkanyicra, yKaxkuTe B MM

—— [oxanymncra, ykaxkute B Mm

Mpumep Kopa 3aKkasa: TWBF05-56S-34-20-20-11-T15NTF-FA0BRF-S6S5-280-130-70-5-7
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LIENIbHOTOYEHAA PE3bEOBAS
3ALLUUTHASA TMNB3A (NPAMAS)

MOAE/Nb: TWBT-01

[}
s4s Hepsk. ctanb 304 | 825 Incoloy® 825 H z
S65 | Hepw.cranb316 | 600  Incoloy® 600 g5
310 | Hepx.cranb310 | 800 Incoloy® 800 g §
446 Hep. ctanb 446 | 321 | Hepx. ctanb 321 S
MATEPUAN S4L Hepsk. ctanb 304L | KAN | Cnnas KaHTanb =
3ALLMTHOW MMAb3bI S6L Hep:k. ctanb 316L | HCC | Hastelloy® C-276 g,
Yrnepog, o Sz
CST cTans HCB Hastelloy® B % aJS.:v
410 | Hepx.cranb410 MN4  Monel® 400 g £
$7S | Hepx.cranb317 |MN5  Monel® 500 ge ! =
S7L Hep. ctanb 317L | TI2 Ti-l g2 X %
N20 Hukenb 200 z
R =8
**CneymanbHble MaTepurasbl No 3anpocy | g §
=
e
,DMAMETP rOJIOBKU — I'Io>+<anyi/'|CTa, YKaXXute B MM* < a
|
BHELWHWUA OWAMETP — I'IomanyﬁCTa, YKaXute s Mm é
-
= =
2
ONAMETP OTBEPCTUA I'Io>+<anyi/'|CTa, YKaXute B8 MM o
=
[ =
=
—~A ] ]
PE3bEOBASA - T A6+ = :
=) 7 z g
Hapy»Has/ I z 5
Pasmep | Kog Tun Koa, | BHyTpeHHsAa | Kopg z =
pe3bba T
©
MPUCOEAVHEHVE 1/4" 06 NPS NS Hapy. M z
3/8" 10 NPT NT BHyTp. F 1 El
K TEPMOMETPY 1; i TR TP ;/ 5
3/4" | 20 | BSPT | BT s
TEXHOJIOTMYECKOE 1" 25 JIS-PF PF o
NPUCOEAVUHEHME 112" | 40 | NsPT | PT o‘
2" 50 G GS
M20 M20 R RR
M24 M24 Rp RP
M27 M27 | War1,5 C
M33 M33 | LWar2 D APYTUE onuuun
NOrPY}XHAA AJINHA o Y Bes onumit
("u") —— MNoxanyncra, yraxuTe B MM 1 3alunTHanA pe3bboBas 3aryLLKa C LLenoYKon
[ONA XPaHEHWA 3aLWMTHOW M1/b3bl
2 IBR Tect
ANMHA n W Paguorpaduyeckuii KoHTpons (RT)
nn —— [oxanymncra, yKarkute B Mm b
MPUCOEAUHEHMA ("T") i y 3 | norpysHoM vacTy
4 YNnbTpa3ByKkoBon KoHTposib (UT) coocHocTH
TONUMHA ) oTBepcTUA
HAKOHEYHMKA MoxanyicTa, yKaxute B MM 5 | NACE MR-01-75/MR-01-03

Mpumep Koga 3akasa: TWBT01-565-32-18-11-T15NTF-T20BPM-250-50-5-2

* [NA WecTUrpaHHOM rooBKK, NOKANYINCTa, YKaxKuTe pasmep AF B MM, Hanpumep, Koa: HEX36AF]

= HTA-NMPOM

TEXHONOIMM PELWLEHNA CEPBUC
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LE/IbHOTOYEHAA PE3bbOBAA
3ALLNTHAA TMN1Ib3A (KOHUYECKAA)

MOAE/Ib: TWBT-02

[}
S4s Hep:. ctanb 304 | 825 Incoloy® 825 E z
S6S | Heps.ctanb316 | 600  Incoloy® 600 25
310 | Hepw.cranb 310 | 800  Incoloy® 800 g §
]
446 Hep. ctanb 446 | 321 | Hepx. ctanb 321 S g
MATEPUAN S4aL Heps. ctanb 304L | KAN | Cnnas KaHTanb =g
3ALLUTHOW MM/Ib3bI S6L Hepk. ctanb 316L | HCC | Hastelloy® C-276 g v
Yrnepog. o 5T
CST cTans HCB Hastelloy® B % %
410 | Hepw.cranb 410  MN4  Monel® 400 g P
§7S | Hep.cranb317 |MN5  Monel® 500 g¢ . =
S7L Hepx. ctanb 317L | TI2 Ti-l i) 2 %
N20 Hukens 200 z
e g
**CneymnanbHble MaTepumasbl No 3anpocy | 2 §
> =3
AVAMETP rO/JI0BKU —— MMoxanyicra, yKaxute B Mm* =e
|
AUAMETP o —
OCHOBAHMS OD 1 —— [Moxanyncra, ykaxute B Mm 2 -
LB
= =
>
AWAMETP o ©
HAKOHEYHVKA OD 2 —— loXanymcra, yKaxkute B Mm z
! =
x
YT g §
OVUAMETP OTBEPCTUA —— MMoxanyicra, ykaxure B Mm a z g
I S 5
% [
PE3bBOBAA - T £
I
Hapy»kHas/ | )
Pasmep | Kog Tun Koa, | BHyTpeHHAs | Kopg 3
pesbba =
NPUCOEAMHEHME 1/4" 06 NPS NS Hapy. M
K TEPMOMETPY —  3/8" 10 NPT NT BHyTp. F ~ ]
1/2" 15 BSP BP 8
3/4" 20 BSPT BT
TEXHO/IOTMYECKOE 1" 25 JIS-PF PF
NPUCOEAUHEHUE 1-1/2" 40 JIS-PT PT
2" 50 G GS
M20 M20 R RR APYTUE onumn
M24 M24 Rp RP
M27 | M27 | War15 | C 0 | bBesonuuit
M33 M33 | War2 D 1 3alwmTHas pesbbosasn 3arylika ¢ LenoyKom
LN XPaHEHWA 3aLWUTHOW Mb3bl
I'II'OI"IPY)KHAFI ANVHA —— ToKanyncTa, yKaxkuTte B MM 2 IBR Tect -
("u") 3 Pagvorpaduueckuii KoHTpons (RT)
NOrpy»<HOM YacTu
ONVHA . YnbTpa3ByKoBoi KoHTposb (UT) coocHocTH
NPUCOEAUHEHMA ("T") —— [Moxanyncra, ykaxknte B Mm oTBepcTus
NACE MR-01-75/MR-01-03
TONLMHA . 19 Cy)KeH1e TONIbKO Ha KOHLIE NOTPYXKHOV
HAKOHEYHUKA —— [loxanyncra, yKaxkute B Mm 4acTu (Noxanyicra, yKaxkuTe 4JMHY B MM)

Mpumep Kopa 3akasa: TWBT02-S6S-HEX36AF-24-20-11-T15NTF-TM33DM-280-60-5-0

* NA WeCcTUrpaHHOM roNoBKM, NOXKANYICTa, yKaxnuTe pasmep AF B Mm, Hanpumep, koa: HEX36AF
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LLE/IbHOTOYEHAA PE3bBOBAA
3ALLNTHAA TMNb3A (CTYNEHYATAA )

MOAE/b: TWBT-03

(]
S4s Hepsk. ctanb 304 | 825 Incoloy® 825 E z
S6S | Heps.cranb316 | 600  Incoloy® 600 £5
310 | Hepw.cranb310 | 800  Incoloy® 800 g §
[]
446 Hep. ctanb 446 | 321 | Hepx. ctanb 321 S
MATEPUAN s4L Hepsk. ctanb 304L | KAN | Cnnas KaHTanb 2z
3ALLMTHOW MMAb3bI S6L Hep:k. ctanb 316L | HCC | Hastelloy® C-276 g,
Yrnepog, ° 5T
CST cTans HCB Hastelloy® B % %
410 | Hepx.ctanb 410 | MN4  Monel® 400 S 3 :
$7S | Hepx.cranb317 MN5  Monel® 500 gg . =
S7L | Hepx. crans 317L | TI2 Ti-ll e z
N20 Hukenb 200 z
o =8
**CneyuanbHble MaTepurasbl No 3anpocy | g §
S =
. & g8
LOWAMETP rO/I0OBKU —— [MoxanyicTa, yKaxkmuTe B MM
|
AUAMETP o
OCHOBAHMS OD 1 —— loxanymncra, yKaXknte B Mm <
g
| Q.
~— | - -
8 2
AUAMETP n o ®
HAKOHEYHMKA OD 2 —— [oxanymncra, yKakute B Mm ! §
=x
1T & g
= E
OVUAMETP OTBEPCTMA —— Moxanyncra, ykaxute 8 Mm 1 3 &
| I
o =
1]
PE3bBOBAA - T i
i = z
Hapy»xHasn/ | §[
Pasmep | Kog Tun Koa, | BHyTpeHHsAA | Kopg S
pe3bba =
NPUCOEAVHEHVE 1/4" 06 NPS NS Hapyx. M “
K TEPMOMETPY — i; i" 1‘5) ESP; :: BHyTPp. F (%‘
3/4" 20 BSPT BT
TEXHOJIOTMYECKOE 1" 25 JIS-PF PF
NPUCOEANHEHUE 112" | 40 | JsPT | PT
2" 50 G GS
M20 M20 R RR AOPYTUE onuuu
M24 | M24 | Rp RP
M27 | M27 | War15| € 0 | bBesonuuit
M33 M33 | War2 D 1 3alwuTHan pe3bboBas 3aryLKa C Lienoykom
[ON5 XPaHEHWA 3aLUTHOW r1b3bl
NOTPY}KHAA AIMHA —— ToanyicTa, yKaxuTe B MM 2 | IBRTecr
("ur) ‘ 3 Paavorpaduueckuit KoHTponb (RT)
. NOrpy»XHOM YacTu
O/IVHA CTYNEHM ("L1") —— ToxanyiicTa, ykaxute 8 MM 4 YNbTPa3ByKOBOW KOHTPOAb (UT) coocHoCTH
[MHA ‘ oTBepcTUA
I'IPVICOE,CI,VIHEHVIFI ("T") HOH(aﬂyVICTa, YKaXxute 8 MM 5 NACE MR'01'75/MR'01'03 =
19 Cy»KeHWe TO/IbKO Ha KOHLLe NOrpy»KHOWM
YyacTv (nokanymncra, yKaxuTe 4AnHY B MM)
TONWNHA =)
HAKg-lHE'-IHMKA —— [oxanymncra, yKarkute B Mm

Mpumep Kopa 3akasa: TWBT03-S65-36-24-18-11-T1I5NTF-T25NTM-300-100-60-5-1

* [NA WecTUrpaHHOM rooBKK, NOKANYINCTa, YKaxKuTe pasmep AF B MM, Hanpumep, Koa: HEX36AF]

= HTA-NMPOM

TEXHONOIMM PELWLEHNA CEPBUC
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COCTABHAA LE/IbHOTOYEHAA PE3bBOBAA
SALLUTHAA TN/1Ib3A

MOAE/Nb: TWBT-04

S4s Hepsk. ctanb 304 | 825 Incoloy® 825 % >
S65 | Hepw.cranb316 | 600 Incoloy® 600 2 =
310  Hepx.cranb310 | 800  Incoloy® 800 33
446 Hep. ctanb 446 | 321 = Hepx. ctanb 321 § §-
MATEPUAN S4L Hepsk. ctanb 304L | KAN = Cnnas KaHTanb =g
3ALLMTHOW MMAb3bI S6L Hep:k. ctanb 316L | HCC | Hastelloy® C-276 g v
x
csT yrf;ﬂi“' HCB| Hastelloy® B g 8
410  Hepx.cranb410 MN4  Monel® 400 5 P
$7S | Hepx.cranb 317 |MN5  Monel® 500 g8 , =
S7L | Hepx.cranb 317L | TI2 Ti-ll Q2 X %
N20 Hukenb 200 g
**CneymnanbHble MaTepurasbl Mo 3anpocy | %’ g
e
,UMAMETP ronoBKu — I'Io>+(any17|CTa, YKaXXute B MM* < e
|
BHELWHUN ONAMETP — I'IomanyﬁCTa, YKaXute s Mm é
CBapka | é’ _
, —p | 4 >
OUAMETP OTBEPCTUA MoXkanyncra, yKaxmte B MM %
[ =
A c @
PE3bBOBASA - T AKL = 3
9|7 T = S
Hapy»kHasn/ | % 'g
Pasmep | Kog Tun Koa | BHyTpeHHsAA | Kopg z
pe3bba z
NPUCOEAVHEHVE 1/4" 06 NPS NS Hapy. M z
K TEPMOMETPY 3/8" 10 NPT NT BHyTp. F | g
1/2" 15 BSP BP f?/ =
3/4" 20 BSPT BT N -4
TEXHONOIMM4YECKOE 1" 25 JIS-PF PF
NPUCOEANHEHUE 1-1/2" 40 JIS-PT PT 8‘
2" 50 G GS
M20 M20 R RR
M24 M24 Rp RP APYTUE ONuunn
M27 M27 | War 1,5 C
M33 M33 | LWar2 D 0 Bes onuwit
1 3awWwmTHan pesbboBas 3arnylka c Lenoykom
N1 XPaHEHWA 3aLWUTHOM rMNb3bl
?%':.';V)KHAH ANMHA —— ToanywncTa, yKaxuTe B MM 2 ﬁBR Ter::T =
3 Pap,worpadzmqecxwﬁ KoHTpOsb (RT)
NOTPY}KHOM YacTu
DJIHA . 4 YnbTpa3ByKkoBoi KoHTposb (UT) coocHocTH
MPUCOEAUHEHMA ("T") —— [oxanymncra, yKaXkute B Mm oTBepCcTUA
NACE MR-01-75/MR-01-03
TONLWMHA . 19 Cy»KeHue TONbKO Ha KoHLe NOrpPy»KHOWM
HAKOHEYHMKA MoxkanyincTa, yKarkute B MM 4acTu (NoxanyncTa, yKaxuTe AJMHY B MM)

Mpumep Kopa 3akasza: TWBT04-565-32-16-9-T15NTF-T15NTM-800-50-4-0

* [INA WecTUrpaHHo ronoBKu, NOXKaNyincTa, ykaxute pasmep AF B mm, Hanpumep, koa: HEX36AF
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CBAPHAA PE3bBOBAA
SAWUTHAA TN/1b3A

MOAE/b: TWFT-01

MATEPUAN
3ALLMUTHOM rUNb3bl

PASMEP TPYBKU
U COPTAMEHT

MNPUCOEANHEHUE
K TEPMOMETPY

TEXHOJIOTMYECKOE
NPUCOEQUHEHUE

MNOrPYXHAA A/IUHA
("u")

AJIUHA

MPUCOEAUHEHUS ("T")

TONIWMNHA
HAKOHE4YHUKA

SAWWNTHBIE TMNB3bI | 9

s4s Hepsk. ctanb 304 | 825 Incoloy® 825
S6S Hep:k. ctanb 316 | 600 Incoloy® 600
310 Hep:. ctanb 310 | 800 Incoloy® 800
446 Hepx. ctanb 446 | 321 | Hepx. ctanb 321
S4L Hepsk. ctanb 304L | KAN | Cnnas KaHTanb
S6L Hepsk. ctanb 316L | HCC | Hastelloy® C-276
csT yrc";zi”' HCB  Hastelloy® B
410 Hepxk. ctanb 410 | MIN4 Monel® 400
S7S Hepx. ctanb 317 | MIN5 Monel® 500
S7L Hep. ctanb 317L | TI2 Ti-1l

N20 Hukenb 200

**CneuuanbHble maTepuanbl No 3anpocy

15A % " coptameHT 40
15B % "copTtameHT 80
15C % "coptameHT 160
20A 3/4 "coptameHT 40
20B 3/4 "coptameHT 80
—— 25A 1" coptameHT 40
25B 1"copTtameHT 80
25C 1"copTtameHT 160
10x7 10 MM X 7 MM
14x9 14 MM X 9 Mm
Apyroe CBAXUTECH C HAMM
PE3bBOBAA - T
HapyskHasn/
Pasmep | Kopg Tun Kop, | BHyTpeHHAsA | Kog
pe3bba
1/4" 06 NPS NS Hapysx. M
—  3/8" 10 NPT NT BHyTp. F
1/2" 15 BSP BP
3/4" 20 | BSPT | BT
1" 25 JIS-PF PF
1-1/2" 40 JIS-PT PT
2" 50 G GS
M20 M20 R RR
M24 M24 Rp RP
M27 M27 | Warl15, C
M33 M33 | LWar2 D

—— [Moxkanymncra, yKaxute B8 Mm

—— MorKanyicTa, yKaxkute B Mm

—— Moxanyicra, yKaxkuTe B MM

o
I >
3 a
I =
ER,
5=
o 9
g2
=
o P
C x
8w
g3
Vo
Iz
S =
og B
38 F
I Q
< 3 , S
v o ! 3
= c z
I
N
T
T o
[ ¢
& o
=4
|
©
x
o
>
o
| —
>
©
T
N
| =3
x
A o ]
V] 2 z
I B
3 a
[} 2
| g o
2 c
3]
T
©
I
N
| El
5
7
AOPYTUE onuuu
0 bes onuwii
1 3aLWwmMTHan pe3bboBas 3aryLLIKa C LEeNOYKOM

[ONR XPaHEHUA 3aLLMTHOMN MNb3bl

5 NACE MR-01-75/MR-01-03

Mpumep Kopa 3akasa: TWFT01-S6S-(10x7)-15NTF-T20BPM-1500-50-5-0

1

HTA-NMPOM

TEXHONOIMM PELWLEHNA CEPBUC




10 | 3AWLNTHbBIE TM1b3bl

KOMBUHUPOBAHHAA CBAPHAA PE3SbBOBAA
3ALLNTHAA TMNb3A (TPYBKA + NMPYTOK)

MOAE/Ib: TWFT-02

s4s Hep:. ctanb 304 | 825 Incoloy® 825 o
S6S | Hepw.cranb316 | 600 Incoloy® 600 Iz
310 Hep»k. ctanb 310 | 800 Incoloy® 800 % g
446 Hep:K. ctanb 446 | 321  Hep. ctanb 321 s g
MATEPVAN SaL Hepx. ctanb 304L | KAN | Cnnas KaHTtanb § '%
3ALLMTHOM MMb3bl —— S6L | Hepx.cTanb 316L | HCC | Hastelloy® C-276 Ex
[
csT yTTz‘;‘:’A' HCB  Hastelloy® B % %
410 | Hepx.cTanb 410 |MN4|  Monel® 400 £3
$7S | Hepx.ctanb 317 |MN5  Monel® 500 g g £ )
S7L | Hepx.cranb 317L | T2 Ti-ll zs =
N20 Hukenb 200 = é
**CneumanbHble MaTepuanbl Mo 3anpocy I o E‘,:
15A % " copTameHT 40 2 é
15B % "copTameHT 80 e
PA3MEP TPYBKU 15C % "coptameHT 160
N COPTAMEHT ~ 20A 3/4 "coptameHT 40 —
20B 3/4 "coptameHT 80 .,_/‘v7\
25A 1" coptameHT 40 ©
25B 1"copTtameHT 80 Q
25C 1"coptameHT 160 iy 5
10x7 10 MM X 7 MM | _g
14x9 14 mm X 9 mm §
JUAMETP MPYTKA Apyroe CAXKMTECH C HAMU K“ 1 S
B OB/IACTH . MpyTox 3
HAKOHEYHMKA OD —— loxanymncra, ykaxkute B Mm Y o z
© o =
AUAMETP OTBEPCTUA ‘ o E s =
B MPYTKE ID —— [Moxanyncra, yKaxxute B Mm [ 2z | 5
} | o N(RF & ¢
AONMNHA KOHYCHOU o ) % z
YACTU —— Toxanyncra, yKaxkute B Mm e | 2
PE3bBOBAA - T N AV
Hapy»Has/ 0D
Pasmep | Kop Tun Kog | BHyTpeHHAs | Kog
pe3bba
UCOEAMHEHM 1/4" 06 NPS NS Hapy. M
:F"I'EPME.)qME‘I'EPy E 3/8" 10 NPT NT BHyTp. F
1/2" 15 BSP BP
3/4" 20 BSPT BT
TEXHO/NOM'MYECKOE 1" 25 JIS-PF PF
NMPUCOEAVNHEHUE 1-1/2" 40 JIS-PT PT
2" 50 G GS
M20 | M20 R RR OPYIUE Oonumn
M24 M24 Rp RP
M27 | M27 | War15 | C o Bes onuuit
M33 M33 | LWar2 D 1 3awyTHan pe3b608as 3arMyLIKa C LENOUKON
L0151 XPaHEHWA 3aLUUTHOM TMNb3bl
?%E’)’V’KHA" AJMHA —— MoxanyiicTa, yKaxuTe B MM 5 | NACE MR-01-75/MR-01-03
DJIVHA
NPUCOEOVHEHMSA ("T") —— [Moxkanyicra, yKaxkuTte B MM
TONWHUHA =
HAKOHEYHMKA —— loxanyncra, yKaxkute B Mm

Mpumep Kopa 3aKkasa: TWFT02-565-15A-16-7-150-T15NTF-T20BPM-1500-50-5-0
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— SAWMTHBIE TU/Ib3bI | 11

LIE/IbHOTOYEHAA ®NIAHLIEBAS
3ALLUUTHASA TMNB3A (NPAMAS)

MOAE/Tb: TWBF-01 i MpycoeamHenme
og K TEpMOMETPY
O T
¢¢|3
s4s Hepsk. ctanb 304 | 825 Incoloy® 825 s |9
S65 | Hepw.cranb316 | 600  Incoloy® 600 g g 5
310 | Hepw.crans 310 | 800 | Incoloy® 800 £ %’ SE
446 Hep. ctanb 446 | 321 | Hepx. ctanb 321 reE|E ey ¢
MATEPUAN S4L Hepsk. ctanb 304L | KAN | Cnnas KaHTanb ! ?l):
3ALLIUTHOM TMNb3bl S6L Hepk. ctanb 316L | HCC | Hastelloy® C-276 Ea l§ §
Yrnepoga. ° =
CST cTans HCB Hastelloy® B |
410 Hepx. ctanb 410 | MN4 Monel® 400
S7S Hepk. ctanb 317 | MINS Monel® 500
S7L Hep. ctanb 317L | TI2 Ti-1l | « _
N20 Hukenb 200 E >
o ©
**CneymanbHble MaTepurasbl No 3anpocy = B
=
| <
OVUAMETP FONIOBKU —— [oxanyicTa, ykaxuTe B Mm §
‘ ¥
Y
BHELLHWUIA AUAMETP —— [loxanymncra, yKaXkute B Mm | o ‘Ea
L z
| ) 7 ol
OWAMETP OTBEPCTUA —— [Moxanyncra, ykaxkute B8 MM % % § é
o
- I ERS
PE3bBOBAA - T o
HapyskHasn/
Pasmep | Kog Tun Koga, | BHyTpeHHsAn | Kog,
pe3bba !
" Hapyx. M =)
NMPUCOEAVNHEHUE 1/4" 06 NPS NS Py O‘
K TEPMOMETPY —  3/8 10 NPT NT BHyTp. F
1/2" 15 BSP BP PYIVIE ONLUMM
3/4" 20 BSPT BT A 4
1 25 G GS 0 Bes onuuit
M20 M20 | War1,5 C 5
1 3awuTHan pe3bboBas 3aryLLKa C Lenoykom
p [ONA XPAaHEHWA 3aLUTHOW r1b3bl
NIAHUEBAA - F 2 IBR Tect
Pabouan P i
Pasme Ko Ko. Ko. aanorpaduyeckuii KoHTpons (RT)
P A | Homuran o NOBEPXHOCTb A 3 NOrpy»KHoOM Yactu
1/2" 15 150 A RF RF YNnbTpa3ByKoBon KoHTposib (UT) coocHocTH
TEXHO/IOTMYECKOE 4 4 | Oreepcran
1" 25 | 600 C RTJ RT) 5 | NACE MR-01-75/MR-01-03
1-1/2" 40 900 D ST ST 6 Paamorpaduueckuit KoHTponb (RT) cBapHbIX
WBOB
2" 50 1500 E SG SG " o
7 MponnaBHOW cBapHOIA LWOB
3" 80 2500 F LT LT o
8 TepmoobpaboTKa CBapHbIX COeANHEHUI
LG LG PWHT
. 9 [ina paboTbl C BOAOPOAOM
MATEPUAN ®/TIAHLIA — BblbepuTe Ko MaTeprana 3aLMTHOM rMb3bI
5 10 C NoKpbITUEM TUTAHOM 1 MM
13 NpuBeAEHHON Bbllwe TabaunLbl
(Kpome Cnnas KaHtanb) 11 | CnokpbiThem Hukenem 1 mm
12 C nokpbiTem Hac 1 mm
NOrrPyXHAA A/IMHA || 5
("u") Moxanyicra, ykaute 8 Mm 13 C nokpbiTvem TaHTanom 0,4 mm
14 C nokpbiTvem MNTH3 1 mm
ONIVHA 15 C NOKPbLITUEM OKCUAOM LIMPKOHUA 1 Mm
NPUCOEANHEHMA ("T") MoxanyiicTa, ykaxute 8 Mm 16 | CrnokpbiTvem Kapbuaom sonbdpama 0,5 mm
TONWMHA 17 C nokpbITHeM Kapbuaom sosbdpama 1 mm
HAKOHEYHUKA —— MNoxanyiicta, yKaxute 8 MM 18 C NOKpbITUEM CTENIUTOM 1 MM

Mpumep Kopa 3akasza: TWBF01-565-32-16-7-T15NTF-F25ARF-S6S-280-60-5-1

L HTA-NMPOM

TEXHONOIMM PELWLEHNA CEPBUC



12 | 3AWLNTHbBIE T1b3bl

LLENbHOTOYEHAA ®/1AHLEBAA
3ALLNTHAA TMN1b3A (KOHUYECKAA)

MOAE/Ib: TWBF-02

MpucoegnHeHne
S4s Hepx. ctanb 304 | 825 Incoloy® 825 § ] K TepMOMeTpy
S6S Hepsk. ctanb 316 | 600 Incoloy® 600 § b -
310 Hep. ctanb 310 | 800 Incoloy® 800 g %E % \!
446 Hep. cTanb 446 | 321 | Heps. ctansb 321 58 |F -
zTs (@ Is
MATEPUAN S4L Hepx. ctanb 304L | KAN | Cnnas Ka‘;HTanb é 8 é £z
3ALLMTHOW MMAb3bI ~—— S6L Hepsk. ctanb 316L | HCC | Hastelloy® C-276 g %
Yrnepoga. ® | g
CST crans HCB Hastelloy® B S: :S §
410 Hepsk. ctanb 410 | MN4 Monel® 400 2
S7S Hepx. ctanb 317 | MIN5 Monel® 500 ) (
S7L Hepx. ctanb 317L | TI2 Ti-1l I
N20 Hukenb 200 —
[}
**Cneu,waanble MaTepuasibl Mo 3anpocy © | é
. g 5
LOWAMETP FO/IOBKMU —— [Moxanymncra, ykaxkmte 8 MM = -g
=
OVWAMETP W = | =S
OCHOBAHWS OD 1 OXKa/NlyNCTa, YKaXKnuTe B MM i §
A £
ANAMETP —— Toxanyicra, yKaxkute B MM = s
HAKOHEYHMKA OD 2 WASIEL Y | o 8
=
OWAMETP OTBEPCTMSA —— Moxanyicra, ykaxure B Mm . gz
=
PE3bBOBAA - T | S
=T
HapyskHasn/
Pasmep | Kog Tun Kop, | BHyTpeHHAs | Kog
pesbba 1
NPUCOEAMHEHME 1/4" 06 NPS NS Hapy:. M g
K TEPMOMETPY —  3/8" 10 NPT NT BHyTp. F o
1/2" 15 BSP BP
3/4" 20 BSPT BT
1" 25 G GS
M20 |M20 Warl5 | C APYIVE Onuunu
®/IAHLEBAA - F 0 Bes onuuii
o ‘ Y PeaEn Y 1 3awuTHan pe3b60Bas 3aryLLIKa C LENOoYKoN
asmep o4 | HomuHan | Kog HOBEPXHOCTb o4 [ONA XPaHEHWA 3aLWMUTHOW r1b3bl
2 IBR Tect
1/2" 15 150 A RF RF
TEXHO/IOTMHECKOE / . 3 Paguorpaduyeckuii KoHTpons (RT)
MPUCOEAVUHEHUE —  3/4 20 300 B FF FF NOrPY)KHOM YacT
1 25 600 c RTJ RT 4 YNbTPa3ByKOBOM KOHTPOb (UT) coocHoCTH
1-1/2" 40 900 D ST ST oTBepcTuA
2" 50 1500 E SG SG 5 NACE MR-01-75/MR-01-03
3" 80 2500 F LT LT 6 Paamorpaduueckuit KoHTponb (RT) cBapHbIX
LG LG WBOB
7 MponnaBHOM CBapHOW LWIOB
MATEPUAN ®NAHUA — BblbepuTe Koa MaTepuana 3almMTHOM rMb3bl 8 TepmoobpaboTka CBapHbIX COBANHEHMI
13 NpUBEAEHHOM BblILLe TabanLbl PWHT
(kpome CnnaB KaHTasnb) 9 [na paboTbl C BOJOPOAOM
MOrPY}KHAA A/IMHA © 14 C noKkpbITeM NT®3 1 mm
—— Moxanyncra, yKaXknte 8 Mm
("u") 15 C NOKPbITUEM OKCUAOM LIMPKOHMA 1 MM
16 C nokpbITMeM Kapbuaom sonbppama 0,5 mm
ONNHA .
NIPUCOEAVHEHMA ("T") ~ TMoanyiicra, yKaxuTe B MM 17 C nokpbITMEeM Kapbugom Bonbdppama 1 mm
18 C NOKpbITMEM CTENUTOM 1 MM
TONWMHA 19 Cy)KeHWe TO/IbKO Ha KOHLLe MOTPy>KHOW 4acTu
HAKOHEYHUKA —— Toxanyincra, yKaxxuTe B MM (noxanyiicta, yKaxkure gJiuHy B Mm)

nn

Mpumep Koaa 3aKasa: TWBF02-S6L-34-22-18-11-T15NTF-FA0BRF-S6L-320-65.6-4-19(150)

. WWW.NTA-PROM.RU




SAWNTHBIE TU/Ib3bI | 13

LENNIbHOTOYEHAA ®/1IAHLEBAA
3ALLNUTHAA TMIb3A (CTYNEHYATAA)

MOAE/Ib: TWBF-03

MpucoegnHeHne
S4s Hepx. ctanb 304 | 825 Incoloy® 825 § ) K TepMmoMeTpy
S6S Hep:. ctanb 316 | 600 Incoloy® 600 § b -
310 Hep». ctanb 310 | 800 Incoloy® 800 g g[ % \!
446 Hepx. ctanb 446 | 321  Hep. cTans 321 56| %F -
o
MATEPVAN S4L Hepx. ctanb 304L | KAN | Cnnas KaHTanb 5 §_ g g GSIJ
3ALLUTHOW MM/Ib3bI -~ SéL Hepsk. ctanb 316L | HCC | Hastelloy® C-276 S8 g{
Yrnepog. ® | I
CST crans HCB Hastelloy® B S: N :B §
410 Hepx. ctanb 410 | MN4 Monel® 400 h 5
S7S Hepx. ctanb 317 | MNS Monel® 500
S7L Hepx. ctanb 317L | TI2 Ti-ll !
N20 Hukenb 200
**CneyuanbHble matepuasbl Mo 3anpocy I E
- o 5
| " (=) 5
OUAMETP FO/1I0BKU MoXKanymncra, yKaxkmte B MM o = o
DVAMETP | . 3
OCHOBAHMSA OD 1 —— [loxanymncra, yKakute B Mm | 2
@
OVUAMETP | N . LT z
HAKOHEYHMKA OD 2 | —— [Noxanyncra, ykaxkute 8 Mm §
r 9]
OVUAMETP OTBEPCTUA — Toxanyicra, yKaxkute B MM I g =
PE3bEOBAA - T bt
: = 338
Hapy»xHasn/ | 3 T
Pasmep | Kog Tun Koa | BHyTpeHHAs | Kopg =
pe3bba Z
NPUCOEAVHEHVE 1/4" 06 NPS NS Hapys. M
| " [aN]
K TEPMOMETPY 3/8 10 NPT NT BHyTp. F D‘
1/2" 15 BSP BP ©
3/4" 20 BSPT BT
1" 25 G GS
M20 M20 | War1,5 C
®/IAHLUEBAA - F
Pabouas APYIUE ONuUuun
Pasmep | Kog | Homunan | Kog NOBEPXHOCTb Koga,
TEXHO/IOTMYECKOE 12" |15 | 150 A RF RF 0 | bBesonuuit
MPUCOEAUHEHVE -~ 3/4" 20 300 B FF 3 1 3alWwmTHan pesbboBas 3arnylka ¢ Lienoykomn
1 25 600 C RT) RT) [ANA XPaHEHWUA 3aLWUTHOM MNb3bl
11/2" | 40 | 900 D ST ST 2 'PBR et 5 . ")
" afnorpaduyecknii KOHTPONb
2 50 1500 E SG 56 3 NOrPY*KHOM YacTu
3 80 2500 F L L 4 YNnbTpa3ByKoBOM KOHTPOb (UT) coocHoCTH
LG LG oTBepCTUA
BLi6 . 5 NACE MR-01-75/MR-01-03
MATEPUA/T ®NTAHLIA bIOEPUTE KO/, MATEPWa/ia SaLLMTHON /b3t 6 Paavorpaduueckuit KoHTponb (RT) cBapHbIX
13 NpMBEAEHHOM Bbilwe Tabaunubl WBOB
(kpome Cnas KaHTasnb) = =
7 MponnasHoO cBapHOM LWOB
NOrPYXXHAA A/INHA —— MMorKanyincra, yKaxkute B MM 8 TepmoobpaboTka cBapHbIX CoeANHEHUM
("u") | s
JJIMHA CTYMEHM ("L1") —— ToXanyWncTa, yKaxkuTte B MM 9 Ana paborei ¢ BoAOPOAOM
14 C nokpbitrem NTH3 1 mm
A/IMHA ” 16 C nokpbITHem Kapbuaom sosbdpama 0,5 Mm
MPUCOEAUHEHMA ("'T") Moxanymncra, yKaxkute B8 mm p pona, P B
17 C nokpbITMEeM Kapbuaom Bonbdpama 1 mm
TONLMHA =
HAKOHEYHMKA —— [Moxanyncra, ykaxute B Mm 18 C nokpbITMEM cTeNNnTOM 1 Mm

Mpumep Kopa 3aKkasa: TWBF03-IVIN4-32-24-18-11-T15NTF-FA0OCRF-MN4-280-75-70-5-0

e
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14 | 3AWLWNTHBIE T1b3bl

COCTABHAA CBAPHAA ®/1AHLUEBAA
SAWLUTHAA TN1Ib3A

MOAE/Ib: TWBF-04

MpucoegnHeHne
§ o K TepMmomeTpy
s4s Hepsk. ctanb 304 | 825 Incoloy® 825 S
$6S | Hepw.cranb316 | 600  Incoloy® 600 Iz| 8
310 Hepsk. ctanb 310 | 800 Incoloy® 800 2 g} 3
[e] I
446 Hepx. ctanb 446 | 321 | Hep. ctanb 321 IS @ g g
v ol o
g RS ]
MATEPVANT S4L Hepx. ctanb 304L | KAN | Cnnas Ka@HTal]b c | Sz
3ALLWUTHOW MMAb3bl -~ S6L Hep:k. ctanb 316L | HCC | Hastelloy® C-276 i’(
Yrnepoga. ® Q
CST cTans HCB Hastelloy® B é_
410 | Hepx.cranb410 MN4  Monel® 400 Fof
S7S Hepk. ctanb 317 | MINS Monel® 500
S7L Hep. ctanb 317L | TI2 Ti-Il
N20 Hukenb 200 | «
S [e)
**CneumanbHble maTepurasbl Mo 3anpocy % 5
2 z
©
AONAMETP rO/IOBKU — I'Iomanyﬁaa, YKaXute s Mm | §
| g :
g 5
BHELLUHUA OWAMETP — I'Iomanyi/'lCTa, YKaXute s Mm & §
| ) ° £
= w7 2 S
ONAMETP OTBEPCTUA —— Toxanyncra, yKarkute 8 MM /’ = (=
o
Ay i
PE3bBOBAA - T | ERS
ez
HapyskHasn/
Pasmep | Kog Tvun Kog, | BHyTpeHHAa | Kopg
pe3bba
NPUCOEAMHEHME 1/4" 06 NPS NS Hapy:. M
K TEPMOMETPY — 3/8" 10 NPT NT BHYTP. F g‘
1/2" = BSP BP PYIME onunu
3/4" 20 BSPT BT A "
1 25 G GS 0 Bes onuuit
D | e E 1 3awWwmMTHaA pe3bboBas 3arnyLUKa C LEenoYKom
NS XPAHEHWUA 3aLLUTHOMN MMNb3bI
®/IAHLEBAA - F 2 IBR Tecr
Pabouan Paguorpaduyeckuii Kontpons (RT)
Paswep | Koa | Homuwan | Koa NoBEPXHOCTb et 3 norpymzo(g Yactn P
TEXHOJIOFMYECKOE 1/2" 15 150 A RF RF 4 YNbTpa3ByKOBOM KOHTPOb (UT) coocHoCTH
NPUCOEAVHEHME 3/4" | 20 300 B FF FF OTBEPCTVA
1 25 600 C RT) RTJ 5 NACE MR-01-75/MR-01-03
1-1/2" 40 900 D ST ST 6 EJaBp(,)v;orpad)nquKwﬁ KOHTpOb (RT) cBapHbIX
2" 50 1500 E SG SG o =
= 20 2500 ; T T 7 MponnaBHOV CBapHOIA LWOB
8 TepmoobpaboTka CBapHbIX COEANHEH NI
LG LG PWHT
= 9 [nsa paboTbl Cc BOAOPOAOM
MATEPUAN ®NAHLIA — BblbepuTe koA, MaTepuana 3aLnTHON r/b3bl 10 C NOKPLITHEM TUTaHOM 1 MM
13 NpuBeAEHHON Bblle TabaunLbl
(kpome Crinas KaHTanb) 11 C NOKpbITUEM HUKeNEM 1 MM
12 C nokpbiTvem Hac 1 mm
MOrPYXHAA O/IUHA || i
("u") Moxanyicra, ykaxute 8 Mm 13 C nokpbITMem TaHTanom 0,4 mm
14 C nokpbiTvem MNTH3 1 mm
ANVUHA NoKanVicTa. VKaskHTe B MM 15 C NOKPbITUEM OKCUAOM LMPKOHUA 1 Mm
NPUCOEAUHEHUA ("T") Y ¥ 16 C noKpbITHEeM Kapbuaom sonbdpama 0,5 mm
TONMWMHA § 17 C noKpbITHEeM Kapbuaom sonbdpama 1 mm
HAKOHEYHUKA Moxanyincra, yKaknte B Mm 18 C nokpbITMEM cTenMTom 1 mm

Mpumep Kopa 3akasa: TWBF04-S6S5-32-16-7-T15NTF-F25ARF-S6S-800-50-5-0

e
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1

SAWWNTHBIE TMNb3bI | 15

CBAPHAA ®/IAHLIEBAA 3AWLUTHAA TN/1b3A

MOAE/Nb: TWFF-01

s4s Hep. ctanb 304 | 825 Incoloy® 825
S6S Hepsk. ctanb 316 | 600 Incoloy® 600 o MpucoegnHeHne
310 Hepx. ctans 310 | 800 Incoloy® 800 g % K TEpMOMETPY
446 | Hepx.ctanb 446 | 321 | Hepx. ctans 321 7 : T
MATEPVAN SaL Hepx. ctanb 304L | KAN | Cnnas KaHTtanb é g f:;;r
3ALLWUTHOW MM/Ib3bl ——  S6L Hepx. ctanb 316L | HCC | Hastelloy® C-276 g § E g g i‘
o
CST yr;zaip.. HCB Hastelloy® B FE | é[%
410 Hepx. ctanb 410 | MN4 Monel® 400 qé
S7S | Hepx.ctanb 317 |MN5  Monel® 500 :B 3
T Hepx. ctanb 317L | TI2 Ti-1l -
N20 Hukenb 200
**CneumanbHble maTepurasbl No 3anpocy | ‘_‘;‘é‘
15A % " coptameHT 40 :é .
158 % "coptameHT 80 =
PA3MEP TPYBKU 15C % "coptameHT 160 | g
U COPTAMEHT -~ 20A 3/4 "coptameHT 40 S
208 3/4 "copTameHT 80 S
25A 1" coprameHT 40 © ¥
258 1"coptameHT 80 g7 E §
25C 1"coptameHT 160 % g é 2
10x7 10 MM X 7 MM ERC
14x9 14 MM X 9 MM [ g
Opyroe CBAXNTECH C HAMM é ;
PE3bBOBAf - T '
HapyskHasn/
Pasmep | Kog Tun Koga, | BHyTpeHHAs | Kog,
pe3bba
NPUCOEAVHEHME 1/4" 06 NPS NS Hapy. M
K TEPMOMETPY — 38" 10 NPT NT BHyTp. F
1/2" 15 BSP BP
3/4" 20 BSPT BT
r 25 G GS APYIVIE ONLMN
M20 M20 | War1l,5 C
®NAHLIEBAS - F 0 | Besonuui
1 3awmTHaA pesbbosas 3arnylika ¢ Lenoykomn
Pasmep | Kog | Homunan | Kog, nozaezg:zi'rb Koa ANA XPaHeHWA 3aLWMTHOMN TMNb3bl
5 NACE MR-01-75/MR-01-03
TEXHOTOMMYECKOE 172" 15 150 A RF RF 6 Papuorpaduyeckuii KoHTponb (RT) cBapHbIX
MPUCOEOUHEHMUE 3/4" 20 300 B FF FF WBOB
1" 25 600 C RTJ RT) 7 MponnaBHoI cBapHOW WOB
1-1/2" 40 900 D ST ST 3 TepmoobpaboTka CBapHbIX coeANHEHUM
2" 50 | 1500 E SG SG RWHI
3" ) 2500 F LT T 9 [ina paboTbl ¢ BOAOPOLOM
LG LG 10 C nokpbITMEM TUTAHOM 1 MM
MATEPUAJ ®NIAHLA BbibepuTe koA matepuana 3aLUMTHOM FMAb3bI i; g ;ZZE:::S:: :::e;;:rﬂl -
13 NPUBELEHHOM BbiLle TabaunLbl
(kpome Cnnias KaHTanb) 13 C nokpbiTnem TaHTasom 0,4 mm
?%I:.';VHHA" AAMHA —— [Moxkanyncra, yKaxute B8 Mm i € nokpeiTvem MT63 1 mm
JVHA ‘ 15 C NOKPbITUEM OKCUAOM LMPKOHUA 1 mm
ﬁPMCOEJJMHEHMFI "T") —— TlosanyicTa, yKaskuTe B MM 16 C nokpbITMEM Kapbuaom Bonbopama 0,5 mm
17 C nokpbITMem Kapbuaom sBonbppama 1 mm
-II-IOAI}](g-lI-lI/IEw;\-MKA —— loxkanymncra, yKaxxkute B Mm 18 C NOKpbITUEM CTENIUTOM 1 MM

Mpumep Kopa 3akasa: TWFF01-S6S-(14x9)-T15NTF-F25ARF-S65-600-50-4-0

1

HTA-NMPOM

TEXHONOIMM PELWLEHNA CEPBUC




16 | 3AWLNTHbBIE T/1b3bl

KOMBUHUPOBAHHAA CBAPHAA ®/1IAHLUEBAA
3ALLNTHAA TMNb3A (TPYBKA + MPYTOK)

MOAENDb: TWFF-02

e

S4s Hepx. ctanb 304 | 825 Incoloy® 825
S6S Hep. ctanb 316 | 600 Incoloy® 600 o MpucoeanHeHne
[
310 Hepsk. ctanb 310 | 800 Incoloy® 800 g 3 K TepmOmeTpy
446 Hepsk. ctanb 446 | 321 | Hep. ctanb 321 g's" % E
[ 3]
=8
MATEPUA S4L Hep. ctanb 304L | KAN | Cnnas K:;HTanb g g q::Jr
3ALLMTHOM MMAb3bl -~ S6L Hep:. ctanb 316L | HCC | Hastelloy® C-276 z % T % E
Yraepoga, ° Lec| £ =)
CST crane HCB Hastelloy® B SH g{
410 Hepx. ctanb 410 | MN4 Monel® 400 §
S7S Hepx. ctanb 317 | MINS Monel® 500 3
—_—
S7L Hepx. ctanb 317L | TI2 Ti-Il
N20 Hwvikenb 200 \\\\
**CneumanbHble maTepuranbl No 3anpocy Oy
15A % " copTameHT 40 2
O -
15B % "coptameHT 80 z =)
PA3MEP TPYBKU 15C % "coptameHT 160 | = ©
M COPTAMEHT ~ 20A 3/4 "coptameHT 40 g{
208 3/4 "coptameHT 80 == x
25A 1" coptameHT 40 N MpyToK ;
258 1"coprameHT 80 . 2| 2
25C 1"copTameHT 160 E § 2
B OBJIACTM 14x9 14 MM X 9 MM RN § Ef 3| &
HAKOHEYHUKA OD |\ Apyroe CBAXMUTECH C HaMK e 2 é
QII'I_II;Q,IIT?;PI(STBEPCTMH —— MNoxanyiicta, yKaxute 8 MM NS
|
ANVHA KOHYCHOW PE3bBOBAf - T oD
YACTU
HapyskHas/
Pasmep | Kopg Tun Kop, | BHyTpeHHAs | Kopg,
pe3bba
NPUCOEAMHEHME 1/4" 06 NPS NS Hapyx. M
—  3/8" 10 NPT NT BHyTp. F
K TEPMOMETPY PYIME ONUUU
1/2" 15 BSP BP A H
3/4 20 BSPT BT 0 Bes onupii
1" 25 G GS 3 5
1 almTHan pe3bboBas 3arnyLLKa C LEeno4Kom
M20 | M20| UWar1,5 © [NA XpaHeHUA 3aLUMTHO TMAb3bl
®NAHLEBAA - F 5 NACE MR—01—75/MF—01—03
z 6 Paamnorpaduueckuit KOHTponb (RT) cBapHbIX
Pabouasn LUBOB
Pasmep | Kog | HomuHan | Kog Koga
ICTS RIS 7 MponnaBHOW CBApHOM WOB
TEXHO/IOFMYECKOE 12" |15 150 A RF RF g | Tepmoo6paboTka cBapHbiX coeANHEHMil
NPUCOEAMHEHME —  3/4" 20 300 B FF FF PWHT
1" 25 600 C RT RTJ 9 [Lna paboTbl ¢ BOgOPOAOM
1-1/2" 40 900 D ST ST 10 C NOKpbITUEM TUTAHOM 1 MM
2" 50 1500 E SG SG 11 C NOKpbITUEM HUKeNeM 1 Mm
3" 80 2500 F LT LT 12 C nokpbiTnem Hac 1 mm
LG LG 13 C nokpbITMem TaHTasiom 0,4 mm
- Cno em NTP3 1
MATEPUA/ ®NIAHUA — BbibepuTe Koa MaTepuana 3alUTHON MMNbL3bI 14 roKpEITMEN m
MOTPYIKHAS A/IMHA | W3 NPUBEAEHHO Bbllue TabaNLb! 15 C NOKpPbLITUEM OKCUAOM LIUPKOHUA 1 MM
("u") (kpome Cnnas KaHTanb) 16 | CnokpbiTvem Kapbuaom sonbdpama 0,5 Mm
A/VHA | N 17 C nokpbITHeM Kapbuaom sonbdpama 1 mm
NPUCOEAUHEHUA ("T") 7\ Moxanyicra, ykaxuTe 8 Mm 18 C noKkpbITHem ctenmtom 1 mm
TONLUMHA |
HAKOHEYHMKA

Mpumep Kopa 3akasa: TWFF02-S65-25B-18-11-150-T15NTF-F50BRF-S6S-1500-65.6-4-0

. WWW.NTA-PROM.RU




SAWWNTHBIE TMNB3bI | 17

LIE/IbHOTOYEHASA 3ALLUTHASA M/Ib3A
noA NPUBAPKY (NPAMAS)

MOAE/Ib: TWBW-01

MATEPUAN
3ALLUUTHOM rMb3bl

ANAMETP rO/1I0BKK

BHELUHWIA ANAMETP

ANAMETP OTBEPCTUA

NPUCOEQNHEHUE
K TEPMOMETPY

TEXHOJIOTMYECKOE
NPUCOEAUHEHUE

NOrPYXHAA A/IMHA
("u")

ANIUHA
MPUCOEAMHEHUA ("T")

L/IVHA FO/IOBKMU (H)

TONLMHA
HAKOHEYHUKA

S4s Hepsk. ctanb 304 | 825 Incoloy® 825

S6S Hep. ctanb 316 | 600 Incoloy® 600

310 Hep. ctanb 310 | 800 Incoloy® 800

446 Hepsk. ctanb 446 | 321 | Hepxk. ctanb 321

S4L Hepx. ctanb 304L | KAN | Cnnas KaHTtanb
——  S6L Hep:k. ctanb 316L | HCC | Hastelloy® C-276

Yrnepoga.

CST
cTanb

HCB Hastelloy® B

MpucoegnHeHne
K TepMOMETPY

410 Hepx. ctanb 410 | MN4 Monel® 400

S7S Hepx. ctanb 317 | MIN5 Monel® 500

S7L Hepx. ctanb 317L | TI2 Ti-ll

N20 Hukenb 200

**CneyuanbHble maTepuanbl No 3anpocy

—— [Moxkanyncra, yKaxkute B Mm

—— ToxanyWcTa, yKaxkuTe B MM

—— [loxanyncra, yKaxkute B Mm

PE3bBOBAA - T

HapyskHasn/
Pasmep | Kog Tun Koa, | BHyTpeHHsAa | Kog,
pe3bba
1/4" 06 NPS NS Hapys. M
3/8" 10 NPT NT BHyTp. F
1/2" 15 BSP BP
3/4" 20 BSPT BT
1" 25 JIS-PF PF
M20 M20 | JIS-PT PT
G GS
R RR
Rp RP
War1,5| C
Mopg, npuBapKy

Mo¥Kanywncra, yKaxkute B MM

—— [loxanyncra, yKaxkute B Mm

—— [loxanyncra, yKaxkute B Mm

—— MorkanyicTa, yKaxkute B MM

TT(E
=TI =
=

t gz
T
H Mecto o
cBapKu §
7777 =
3 4
|
>
! g
=
=
x
©
I
[ ES
>
A 2
L 5
4 | =
o|7 Al
- ©
| x
=
38
Ve 2
baias
- A
D‘
S
APYTUE onuuun
0 Bes onuuit
1 3alwuTHan pe3bboBas 3aryLLKa C Lenoykom
[ANA XPAaHEHWA 3aLMTHOW r1b3bl
2 IBR Tect
3 Paamorpaduueckuit KoHTponb (RT)
Norpy»HoM Yactn
4 YNbTpa3ByKOBOM KOHTPOb (UT) coocHoCTH
oTBepcTUA
5 NACE MR-01-75/MR-01-03

Mpumep Koaa 3akasa: TWBWO01-56S-32-24-11-T1I5NTF-Weld in-250-50-75-6.5-0

1

HTA-NMPOM

TEXHONOIMM PELWLEHNA CEPBUC




18 | 3ALLUTHBIE TMN1b3bl

LIE/IbHOTOYEHASA 3ALLIUTHASA MM/Ib3A
nopA, NPUBAPKY (KOHUYECKAS)

MOAE/b: TWBW-02

()
=
$45 | Hep.crans 304 | 825 Incoloy® 825 ig
$6S | Hepx.cranb316 | 600 Incoloy® 600 = %
310 Hep». ctanb 310 | 800 Incoloy® 800 § z
446 HepsK. ctanb 446 | 321 | Hep. ctanb 321 é. IS4
x
MATEPUAN S4L Hep:k. ctanb 304L | KAN | Cnnas KaHTanb
3ALLUTHOM r'MNb3bl ——  S6L Hep:. ctanb 316L | HCC | Hastelloy® C-276
Yrnepoga, ®
CST crans HCB Hastelloy® B S
IS |k
410 | Hepx.ctanb 410 |MN4|  Monel® 400 5[ ]
S7S | Hepx.cranb 317 |MN5 Monel® 500 | S
- ()
S7L Hepx. ctanb 317L | TI2 Ti-1l H MecTo S
N20 Hukens 200 CBapKun 3
=
**CneumnanbHble MaTepuasbl Mo 3anpocy
LMAMETP rO/I0BKM —— MNoxanyicTa, ykaxkunte 8 Mm [
‘ |
AUAMETP o —
OCHOBAHMS OD 1 —— lNoxanyncra, ykaxute 8 Mm = .
[S) =)
OUAMETP | y | _g
HAKOHEYHUKA OD 2 —— [Moxanyncra, yKarkute B MM g
| :
OVUAMETP OTBEPCTUA —— MMoxanyiicTta, yKaxuTe B MM ! i
1 an% g
o Wi =
PE3bBOBAA - T - |
©
x
Hapy»Has/ 3
Pasmep | Kog Tun Kog, | BHyTpeHHAs | Kopg, 2 A
pesbba M 53
1/4" | 06 | NPS | NS | Hapyx. | M se
NPUCOEAUHEHUE —  3/8" 10 NPT NT BHyTp. F
K TEPMOMETPY 1/2" 15 BSP BP
3/4" 20 BSPT BT o~
1" 25 | JIS-PF | PF S
M20 M20 | JIS-PT PT
G GS
R RR
Rp RP
War 1,5 C
APYITUE onuuu
TEXHONOM'MYECKOE
NPUCOEANHEHUE — [loga npusapky m .
‘ bes onuwnin
3awuTHan pe3bboBas 3aryLUKa C LIeNoYKoi
1 2
?.%E';V)KHAH ANMHA —— TMoxanyicra, yKakuTe B MM LN XPAaHEHWSA 3aLLMTHOM Mb3bl
‘ 2 IBR Tect
ONVHA 3 Paavnorpaduueckuii KoHtpons (RT)
NPUCOEOVHEHMSA ("T") —— ToxKanymncra, ykaxute B Mm MOrPy»HOM Yactn
| 4 YnbTpa3ByKoBoi KOHTPOsb (UT) coocHocTn
WUHA rOZ10BKU (H n 7 oTBEpCTMA
an (H) —— [oxanyncra, yKarkute B MM 5 NACE MR-01-75/MR-01-03
TONLMHA | 19 Cy»KeHUe TO/IbKO Ha KOHLLE MOrpyKHOW
HAKOHEYHVKA —— Toxkanymncra, ykaxute B Mm 4acTu (Noxanyicra, yKaxkuTe 41MHY B MM)

Mpumep Kopa 3akasa: TWBWO02-56S-34-26-20-11-T15NTF-Weld in-300-45-75-6-2
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LE/IbHOTOYEHAA 3ALLUTHAA TU/Ib3A

noAa NPUBAPKY (CTYNEHYATAA)

MOAE/Ib: TWBW-03

MATEPUAN
3ALLUTHOW MMNb3bl

AWAMETP r0O/10BKN

ANAMETP
OCHOBAHMA OD 1

ANAMETP
HAKOHEYHUKA OD 2

AWAMETP OTBEPCTUA

NPUCOEAUHEHUE
K TEPMOMETPY

TEXHOJTIOTMYECKOE
MNPUCOEANHEHUE

NOTPY}KHASA AUIUHA
"u")

[ONVHA CTYMEHM ("L1")
LNVHA
MPUCOEAUHEHMA ("T")
JOJMHA TONOBKMU (H)

TO/LLMHA
HAKOHEYHUKA

SAWWNTHBIE TMNB3bI | 19

S4s Hepsk. ctanb 304 | 825 Incoloy® 825
S6S Hep. ctanb 316 | 600 Incoloy® 600
310 Hep. ctanb 310 | 800 Incoloy® 800
446 Heps. ctanb 446 | 321 | Hepxk. ctanb 321
S4L Hepk. ctanb 304L | KAN | Cnnas KaHTanb
——  SéL Hepk. ctanb 316L | HCC | Hastelloy® C-276
Yrnepoga. ®
CST cTans HCB Hastelloy® B
410 Hepx. ctanb 410 | MN4 Monel® 400
S7S Hepx. ctanb 317 | MIN5 Monel® 500
S7L Hepx. ctanb 317L | TI2 Ti-l
N20 Hukens 200
**CneymnanbHble MaTepumasbl No 3anpocy
—— [oanyWncTa, yKaxuTte B MM
MoKanyicTa, yKarkute B MM
—— [oanyWcTa, yKaxuTe B MM
—— [Moxkanyicra, yKaxkuTe B MM
PE3bBOBAA - T
HapyskHasn/
Pasmep | Kog Twun Koa | BHyTpeHHAs | Kopg
pe3bba
1/4" 06 NPS NS Hapyx. M
—  3/8" 10 NPT NT BHyTp. F
1/2" 15 BSP BP
3/4" 20 BSPT BT
1" 25 JIS-PF PF
M20 M20 | JIS-PT PT
G GS
R RR
Rp RP
War 1,5 C
—— MNop, npuBapky

—— Toxanymncra, yKaxkute B Mm

—— [Moxkanyicra, yKaxkuTe B MM

MoKanyicTa, yKaxkute B MM

—— Toxanymncra, yKaxkute B Mm

—— MMorkanyicra, yKaxkute B MM

(]
I >
3 a
T =
= ()
o2
o ©
g3
=
a2
C x
TE L
X I =
| g2
=
T
H Mecto S
CBapKu S
<777 =3
| =
|
x
-
— | z >
o =
I
- :
| 3
%
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2
]
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| ©
x
I
LIK-23
— Dl_ ST
— - | g g
©
ez
N
a
o
APYIUE onuuu
Bes onuuit

= O

3awmTHas pe3bboBasn 3amlyLLKa C LLenoYKon
LA XPaHEHUA 3aLUMTHOMN TMAb3bI

2 IBR Tect

Paamorpaduueckuit KoHTponb (RT)
Norpy»HoM Yactn

4 YNbTpa3ByKOBOM KOHTPOb (UT) coocHoCTH
oTBepcTUA

5 NACE MR-01-75/MR-01-03

Mpumep Kopa 3akasa: TWBWO03-56S-34-26-20-11-T15NTF-Weld in-250-100-50-80-5-0
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20

SAWNTHBIE TU1b3bl

SAWLNTHAA TNM/1Ib3A A19 CBOBOAHbIX ®/1AHLIEB
KOHCTPYKLU MU VANSTONE

MOAE/b: TWBV-01

MATEPUAN
3ALLUTHOM rnNb3bl

ANAMETP
OCHOBAHUAOD 1

ANAMETP
HAKOHEYHWUKA OD 2

ANAMETP OTBEPCTUA

MNPUCOEAQNHEHUE
K TEPMOMETPY

TEXHONOMMYECKOE
NPUCOEAUHEHUE

MATEPUAN
OMOPHOIO ®/1AHLUA

NOrPYXHAA A/IUHA
("u")

ONVHA
NPUCOEAMHEHMSA ("T")

TONLUHA
HAKOHEYHUKA

S4s Hepx. ctanb 304 | 825 Incoloy® 825
S6S Hepsk. ctanb 316 | 600 Incoloy® 600
310 Hep. ctanb 310 | 800 Incoloy® 800
446 Hepx. ctanb 446 | 321 | Hep. ctanb 321
s4L Hepsk. ctanb 304L | KAN | Cnnas KaHTanb
———  SéL Hepsk. ctanb 316L | HCC | Hastelloy® C-276
Yrnepoga. ®
CST cTans HCB Hastelloy® B
410 Hepx. ctanb 410 | MN4 Monel® 400
S7S Hepk. ctanb 317 | MINS Monel® 500
S7L Hep. ctanb 317L | TI2 Ti-Il
N20 Hukenb 200
**CneumanbHble maTepurasbl Mo 3anpocy
—— [MoxanyicTa, yKaxkuTe B MM
—— TMoXanyncra, yKaxkuTe B MM
—— TMoxanyncra, yKaxkuTe B MM
PE3bBOBAA - T
HapyskHasn/
Pasmep | Kog Tvun Kog, | BHyTpeHHAa | Kopg
pe3bba
1/4" 06 NPS NS Hapy:. M
—  3/8" 10 NPT NT BHyTp. F
1/2" 15 BSP BP
3/4" 20 BSPT BT
1" 25 G GS
M20 M20 | War1,5 C
®/IAHLEBAA - F
Pabouas
Pasmep | Kog | HomuHan | Kog NOBEPXHOCTb Kog,
1-1/2" 40 150 A RF RF
2" 50 300 B FF FF
3" 80 600 C RTJ RT)
900 D ST ST
1500 E SG SG
2500 F LT LT
LG LG

—— BbibepuTte Koa maTepuana 3alWwmTHON rMb3bl
13 NpUBEeAEHHON Bbllle Tabaunubl
(kpome Cnnas KaHTanb)

—— MorKanyicra, yKaxkute B Mm

—— [Moxanyncra, yKaxkute B Mm

—— [MoxKanyicra, yKaxuTe B Mm

3alWmnTHAA rMnb3a

KOHCTPYKLUN
OnopHbIi dnaHel, Vanstone
,
f
I
= \ =
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* HapysKHblit AMameTp KosibLa ONMKEH BbiTb TaKUM 3Ke,
KaK AMameTp COeAMHUTENbHOTO BbICTyNa ONMOPHOro ¢paHua.

AOPYTUE onuuu

0 Bes onuuii

1 3aLWmMTHan pe3bboBas 3aryLUKa C LEeNOYKOM
ON1A XPaHEHMWA 3aWNUTHOMN rMb3bl

2 IBR Tect

3 Paavorpaduueckuit KoHTponb (RT)
NOrpy>KHOWM Yactu

4 YnbTpa3ByKoBoi KoHTposib (UT) coocHocTH
oTBepCTUA

5 NACE MR-01-75/MR-01-03

Mpumep Kopa 3akasa: TWBV01-S6L-30-18-7-T15NTF-50BRF-Yrnepogp,. cranb-255-50-5-0
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CNEUMNANDBHDLIE SALLUUTHbIE TN/1b3bl

3alMTHbIE r’MAb3bl C NOKPbITUEM (pyTepoBKoM)

OaHUM 13 Hanbonee IKOHOMUYHbBIX PELUEHWI ANA NPefoTBPaLLEHNA
BO3/EWCTBUA XMMUYECKU arpeccyBHbIX Cped Ha 3aliWTHble MMb3bl
ABNAETCA U3TOTOB/IEHME Lie/IbHOTOUEHbIX GNaHLEBbIX 3aLLUTHBIX TN/b3
13 06bIYHOM HepKasetolwen cTanm 316 U NOKPbITUE BCeW NOrpya-
emMoll B MPOLecC YacTu CA0EM U3 KOPPO3UOHHO-YCTOMYMBOTO
MaTtepuana. Takas KOHCTPYKUMA 06/1afaeT NPOYHOCTbIO CTanu v
KOPPO3MOHHOM CTOMKOCTbIO, MPUCYLLE MaTepUany NOKPbITUA.

3alWmUTHbIE FTMNb3bl
ONA BbICOKOTEMNEPATYPHbIX NPpUMEHeHU

[na BbicOKOTEMNEPATYPHbIX MPUMEHEHUI B Pa3/IMYHbIX OTPACNAX
NPOMbILNEHHOCTU, TaKUX KaK YepHas MeTajNyprus, CTEKONbHas,
LeMeHTHasA U Ap., 06blYHO UCMONb3YIOTCA KEpaMUYEeCKNe 3alLUTHbIe
Tpy6Kkn. OHM 061afatoT BbICOKOM CTOMKOCTbIO K TepmMmoyaapam.
Kepamuka He BCTynaeT B XMMUYeCKMe peakuun ¢ 6ONbLIMHCTBOM
BeL,ecTs M 061a43a€eT BbICOKOM ANINEKTPUYECKOM NPOHMLAEMOCTbH0. B
OCHOBHOM Kepamuyeckue TPyOKM MCMONb3YHTCA ANA 3aLWMUTbI
Tepmonap 13 6naropogHbix metannos (Hanpumep, Tuna R, S u B).
3alWMTHbIE TUAb3bl BbIMYCKAIOTCA Pas3/ivyHbIX pasmepoB. OB6bIYHO
Kepamuyeckaa TpybKa NpPUKNEnBatOTCA BbICOKOTEMMEPaTYPHbIM
KOMMayHAOM K MeTannMyeckoit onopHoi Tpybke. K 3Tol ke
MeTasNINYecKoi TpybKe KpenuTcsa TEXHONOrMYecKoe NpucoeanHeHme.
[na obecneyeHna ABOMHOM 3aLWUTbI UCMO/b3YETCA TAKXKe BHYTPEHHAA
Kepamuyeckaa BCTaBKa. B OCHOBHOM MpMMEHAIOTCA ABe MapKu
Kepamukn. Kepamuka 610 (mynauT) n kepamuka 710 (KopyHZ - 99,5%
YMCTOTbI) BblAEPXKMBAOT TemnepaTypy Ao 1500 °C u 1800 °C,
cooTBeTCcTBeHHO. CneayeT MmeTb B BMAY, YTO Ntobas Kepamuka He
nepeHoCcUT MexaHuyeckue yaapbl. Mpu BbICOKMX TemnepaTypax
JaHHble MaTepuanbl HENPOHMLAEMbl A1A Fa308.

B KauecTBe AONONAHUTENbHOM 3alUTbl NPU UCMNONb30OBaHUU B
neyax, TOnKax, Kynonax nedyei u T.4. TakK:Ke UCMONb3YIOTCA 3aLUMT-
Hble TPY6KK U3 Kapbuaa KpemHus. KapbuaokpemMHueBas KepamuKa
06/1agaeT o4eHb BbICOKOW M3HOCOCTOMKOCTbIO. TaKume 3awuUTHble
TPY6M MCMONb3YETCA TaKXKe B CMCTEMaX OTBOAA TOMOYHbIX ra30B MW B
MYCOPOCXKMraTenbHbIX nedax. MaTepuan BblaepK1BaeT TemnepaTtypy
1600 °C # HemocpeAcTBEHHOE BO3AeWCTBME NnaameHu. Kapbupg,
KpemHua ob1afaeT o4YeHb BbICOKOM TBEPAOCTBIO M ABAAETCA XMMMU-
YeCcKM MHepTHbIM. OH YCTOMYMB K BO3AENCTBUIO BONbLUMHCTBA KMCNOT
1 pacnnasoB cosiei. OBbIYHO UCMONb3YETCA BMECTE C KepaMMUUecKom
Tpy6KOIA.

MeTtannokepamuyeckuit Komnosut Cermet (LT-1) (cmecb xpoma c
OKCUAOM aNtOMWHMA) YCTOMUYMB K BO3AENCTBUIO OKMCAUTENbHOM
atmocdepbl npu Temnepatypax 4o 1300 °C. Tpybku M3 meTanno-
Kepamukn Cermet npoyHee M ycToluMBee K TEMNOBbIM U Mexa-
HUYECKMM yAapam MO CPABHEHUIO C KepaMUYECKMMM 3aLLUTHbIMU
TpybKkamun. OcHoBHas 061acTb MPUMEHEHUA - PacnNaBieHHas Meab,
MapTEHOBCKME U JOMEHHblE Nneyn. B KayecTBe nNepBUYHOW 3aLLUTbI
npu ucnonbsoBaHMn Cermet pekomeHAyeTcA NPUMEHATb Kepamu-
YeCKYI0 3aLMTHYI0 TPY6KY.
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BobblwKa
maTepuan — Hep:k. ctanb 316

®naHel,
maTepuan — Hepxk. ctanb 316

L

MpucoeanHeHne
ON8 npoaysKku 1/4"
NPT(BHyTpeH. pe3bba)

MokpbiTHe

MpyTOoK
maTtepuan — Hepx. ctanb 316

30Ha € 3aWNUTHbIM
NoKpbITUEeM = IL+2

[a3oHenpoHUuaemoe
ynioTHeHne

OTtBepcTne
LA 3an0oNHeHus

\
\ KOMMayHA0M

Mpoknaaka

amni
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CNELUUANDBHDLIE SALLUUTHDLIE TNM/1b3bl

OpHoW 13 Hambosiee CNOXKHbIX MpPobaem NpU U3MEPeHUW TemmnepaTypbl TEXHONOTMYECKMX MPOLLECCOB ABAAETCA 6bICTPbIN M3HOC
3aLLMTHBIX TM/1b3, U3rOTOBJEHHbIX U3 0BbLIYHOM HepKaBetoLLen cTanu. K NOBPeXAEeHMIO 3aLLMTHOM MM/Ib3bl MOTYT MPUBECTU Pa3INYHbIe
baKTOpbl, Haubonee cepbe3HbIM U3 KOTOPbLIX ABAAETCA 3PO3MOHHOE paspylueHWe Mo BO3LEUCTBMEM B3BELLEHHbIX B ABUMKYLLEMCA
MOTOKe TBEepPAbIX YaCTULL, MPUCYTCTBYIOWMX M3-3a CU/IbHOTO 3arpssHeHWA. 3alMTHbIE TMb3bl AAaTYMKOB TEMMEpPaTypbl B CTEKOIbHOMN U
MEeTalypPruyeckoi MPOMbILLIEHHOCTH NOABEPIKEHBbI KOPPO3UK, 0BYCNOBNEHHOW BO3AENCTBMEM XMMMUYECKM arpPecCUBHbIX JKUAKOCTEN,
BbICOKOM TemMnepaTypbl B CO4ETaHUM C 60/IbLLIOIN CKOPOCTLIO NOTOKA M3MEPAEMOL Cpeabl M TENN0BOro yaapa.

Mimesn 60/1blIOI ONbIT PaboTbl, Mbl MOXeM NPEeA/IOKNUTb pelleHns BONbLUMHCTBA YKa3aHHbIX npobaem. Janee npuseseHO onucaHue
HEKOTOPbIX CTaHAAPTHbIX KOHCTPYKLMIA.

3awuTHaA runb3a U3 Kapbuaa sonbppama
SS 316

[aHHble 3alWMTHbIE MMb3bl NAEaNbHO NOAXOAAT A8 UCMONb30BaHMA

B KpaiiHe abpasuBHOW cpeae, HanprMMep, B BO34yXOMNOAOrpeBaTensx u 36 A/F

Yro/ibHbIX MENbHMLAX TEMI03/EKTPOCTaHUMI (Ha BbIXOAE Mesib-

HWUYHOrO cenapaTtopa YroJbHOW MblIM) WUAWM MaporeHepatopax Ans |
M3MepEeHUA TEMNEPATYPbl YroNbHO-BO34YLLHON CMeCH. | ©
- ‘:— I
I
TUNOBbIE TEXHWYECKUE XAPAKTEPUCTUKU ~ | &
§ 1
Tvn BcTpansaemas pe3bboBas = _J_,_
TeepAabli cnevyeHHbI Kapbua Bonbdpama |
Marepuman npunasH K peab6oBoit BTy/IKe U3 < 1
HepKaBetoLLel ctanm 316. 3 |
TexHonoruueckoe = |
npucoeauHeHme M33 x 2 unu no cneundmrKaLmm 3aKasymKa \8' !
OtBepcTue 7 mm, 10,5 mm g !
= Q
HapyXHbiii guameTp CtaHgapTHO 16 mm, 20 MM MK MO 3aKasy ) QEJ ! -
Morpy}xHaa anuHa IL- 160, 200, 250, 320, 400 g 2 |
J, '
AnuHa EL - 100, 160, 06bI4HO B BUAE HUNNens %", © é. //1?
npucoeanHeHUA coptameHT 80 cce 7T
MNpumeyaHue Mpu 6onbLuel AnvHe pekomeHayeTca |
MCNoab30BaTh Kapbusa sBonbdpama TonbKo Ans N
CaMoro HakoHe4HuKa, Hanpumep, ot 200 go © h
250 mm. 2 |
Q |
< I
é o '
[AnameTp paTumka 8 !
B 3aLUUTHOM runibse d D1 IL o |
(mm) = :
e $
Tepmonapa MI TC 6 mm 6,5 16 160, 200, 250, 320, 350 x :
TepmomeTp =
conpotusneHuna Ml RTD 6,5 16 160, 200, 250, 320, 350 o
6 Mm
Moka3sbiBatoLwmit
TEPMOMETP NN 10,5 20 160, 200, 250, 320, 350
Tepmopene 10 mm
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1

COBCTBEHHAA UCMbITATE/IbHAA BA3A

COBCTBEHHAA BA3A A17 TECTUPOBAHUA 3ALLUTHBLIX TUM/1b3

KoHTponb reomeTpuyeckmx

1 pasmepos B cooTBeTcTBUM C 4YepTeXXomM U TUNOBbIM JINCTOM

[ns uenbHOTOYEHbIX Pe3b60BbIX 3aLWMTHBIX rMib3 100 Kr/cm? (cTaHgapTHO
BHYTPEHHMUM aB/IEHMEM) 1 BbILE MO cneLMbUKaLMM 3aKa3umKa

BHewHUM gasneHnem, ecnm npumeHnmo

2 | uapoctaTMyecKue UCNbITaHMA ®naHueBble 3aWMUTHbBIE TUJIb3bl - BHYTPEHHMM / BHEWHUM AaBieHnem — 1,5 Bblwe
paboyero gasneHuns

BHyTpeHHUM aasneHnem — 100 kr/cm? gns dnaHua HommHanom meHee 600 1 200
Kr/cm? gns dnaHua HomuHasom 6onee 600

BHewHUMm gasneHnem — B cOOTBETCTBMM C HOMUHA/ZIOM ¢naHu,a

Ucnonb3ya nsameputens "D" (ynbTpa3sykoBoi TonwmHomep) — Usmeperue

TONLLUMHBI CTEHKM — B3ATHe Npobbl 5% B ABYX PasHbIX TOUYKax v nog yrnom 180° apyr
3 | MMpoBepka ueHTpupoBaHua K ApYry
oTBepcTUaA

PeHTreHorpaduyecknin KOHTPONb B CTOPOHHEN NabopaTopum (PeHTreHOBCKMe
Jly4u) ANA NOrPy*KHOM YacTu (ONLMOHANbHO)

4 | LllBeTHasa gedeKTockonua [INA cBapHbIX LWBOB 3aLMTHOM MMb3bl / 3aLMUTHON TPYOKK

Pe3bba TEXHONOTMYECKOTO NPUCOEANHEHUS U NPUCOEAUHEHNSA K TEPMOMETPY —

5 | Koutponb pesb6b Mposepka pe3b6oBbIM KanGpom

KOHTPOAb XMMMYECKOro cocTaBa
martepuana (PMl-tecr)

AOMO/THUTE/IbHBIE UCTbITAHUA

*  McnblTaHWe Ha TBEPAOCTb

°*  PWHT-TepmoobpaboTKka cBapHbIX COEAUHEHMI

*  McnbITaHWeE Ha MEXKPUCTANNIUTHYIO KOPPO3UIO

*  Koppo3noHHOe ncnbiTaHme B cooTBeTcTBUM C A293, meToa, C
°  McnbITaHWA Ha coaeprraHme depputos

*  McnbITaHWA Ha BO3AENCTBUE YAAPHbIX HAarpy30K

° Pagmorpaquecrme UCNbITaHNA COOCHOCTU OTBEPCTUA U
CBapHOro wsa

*  DU3MYECKUI, XUMUYECKUI U MWKpPOaHan3 B 3aBUCMMOCTU OT
TOro, YTO NPUMEHNMO

*  KOHTpO/Ab XMMMYEcKoro coctaBa matepuana (PMI-tecr)
* TectIBR

L HTA-NMPOM

TEXHONOIMM PELWLEHNA CEPBUC
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SALLNTHBIE TMN1b3bl

PABOTA B YCNOBUAX BO3AENCTBMA KOPPO3MOHHO-AKTUBHbIX CPEA

BewyecTBo, Bbi3biBaloLwee Temnepartypa, KoHueHTpauus, PekomeHayembli
Koppo3uio °C % marepuan

YKcycHas KucnoTa (negaHas) 200 Jlobas HeprkaBetowwan ctanb 316
YKCyCHas KMcaoTa 140 80% Cnnas Xactennow C

200 50% Hep:kasetowan ctanb 316

140 80% Cranb Kart. Carp. 20*
AHMMAPUA YKCYCHOM KUCNOTbI 130 Jlrobasn Cnnas Xactennow C

200 JNltobas Hep:kasetowasn ctanb 316*
ALeToH 200 Jobas Hepragetowwan ctanb 316
AueTuneH 200 Jliobas Hepagetowas ctanb 304
CnupT 3TUNOBbIN 90 Jltobas Cnnas Xactennoii C

200 Jliobasn Heprkasetowas ctanb 316*
Xnopug, antommHua (BogHbii) 140 Jltobas Cnnas Xactennoi B

140 JNltobas Hukenp*
HuTpaT antoMUHMA (HACbILLEHHbIN) 90 JNiobas Hepskasetowan ctanb 446

90 Jlrobasn Hep:kasetowwas ctanb 316*
CandaT aNtoMUHUA (HaCbILLEHHBbIN) 90 Nobas TuTtaH

90 JNliobas Hepskasetowasn ctanb 316*
AMMUaK (6e3B0aHbIN) 290 JNliobas Hepskasetowan ctanb 316
AMmMuaK (ras) 90 Nobas HeprkaBetowwan ctanb 304
Xnopug, ammoHus 90 JNliobas TutaH

290 Jltobas Hukenp*

70 50% Hukenb
MAapoKkeng ammoHus 30 JNiobas Yrnepoaucrasa ctanb

80 Jliobas Yrnepogucras ctanp*®
HutpaTt ammoHua 90 Jltobas Cranb Kar. Carp. 20
Cynbdat ammoHusA 90 SAT Cnnas Xactennovi B

140 SAT Hepskasetowasn ctanb 304*

90 10-40% TuTtaH

200 10-40% Hepskasetowasn ctanb 316*
AmunaueTaT 140 Nobas HeprkaBetowwan ctanb 304
AHUAWH 250 JNliobas Heprkasetowan ctanb 304
Xnopwpa, 6apusa (HacblLeHHbIN) 90 Jlrobasn Cnnas Xactennow C

290 Jltobas Cnnas UHKoHenb™
MapoKkena 6apusa (HacbILWeHHbIN) 100 50% Cranb Kar. Carp. 20

200 Jliobas Hepskasetowas ctanb 316*
MNuso 90 HeprkaBetowwan ctanb 304
beHson (6eH30n) 100 JNiobas Cranb Kar. Carp. 20

100 Jltobas Hepskasetowasn ctanb 304*
BeH3oliHas KnucnoTa 200 JNltobas TuTaH

200 JNiobas Hepskasetowasn ctanb 304*
YepHbli NnKep 240 Jlrobasn TP

190 JNltobas [oE]]]

90 Nobas Cranb Kar. Carp. 20*
Ot6envBatens (aKTUBHbIN xn0p) 60 12.50% Cnnas Xactrennow C
bopakc 200 Jltobas HeprkaBetowan ctanb 316
bopHas kucnota 290 JNiobas Cnnas Xactennou C

90 JNltobas Hukenp*
PacconbHas Knucnota 60 JNliobas Cnnas Xactennoii C

30 JNiobas NaTyHb*
Bpom (Knakumit) 290 Jliobas TaHTan

90 Jliobasn AntomuHnin*
ByTaH 170 JNliobas Yrnepogmcras ctanb
Bytunauetat 90 Jliobas TuTtaH

190 Jltobas Heprkasetowas ctanb 316*
ByTunosbIvi cnvpT 200 JNliobas Hep:agetowas ctanb 316
MypaBbKHasa KucnoTa 140 JNltobas Cranb Kar. Carp. 20

200 JNliobas Heprkasetowwas ctanb 316*
Ancynbdut Kanbuma 90 Jlrobasn TP

190 Ntobas [oE]]]

170 Nobas Hep:kasetowwas ctanb 316*
Xnopat Kanbuma 240 Jtobasn TP

190 Ntobas [oE]]]

90 Jltobasn Hep:kaBetowwas ctanb 316*
Xnopwpa, Kanbuma (catypar) 170 Jrobasn Cnnas Xactennoi C

90 Nobas Cranb Kar. Carp. 20*
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PABOTA B YC1OBMAX BO3AENCTBNA KOPPO3MOHHO-AKTUBHbIX CPE/]

BewecTBo, Bbi3biBalowWwee Temnepartypa, KoHueHTpauums, PekomeHayembliii
KOppo3uio °c % martepuan
mapokeng Kanbuma 90 50% Cnnas Xacrennow C
90 SAT Hepskasetowan ctanb 304*
KapboHoBas Kucnota 290 Jltobas Cranb Kar. Carp. 20
170 Jobas Hep:kaBetowas ctanb 316*
[Awnokeuna yrnepogaa (cyxoi) 430 Jltobasn NlaTyHb
[a3MpoBaHHbIe HANUTKK 100 Jltobas Hep:kaBetowas ctanb 304
Auvcynbdug yrnepoaa 90 Jltobas TuTaH
200 Jobas Heprkasetowan ctanb 316*
TeTpaxnopug yrnepoga 90 Jltobas Hep:kaBetowas ctanb 304
Xnop (ras) 90 Nobas Cnnas MoHenb
200 JNtobas Heprkasetowan ctanb 316*
Xnop (ras - BnaxkHbli) 70 Jltobas Cnnas Xactennow C
XnopodopmHas KucnoTa 180 Nobas Cnnas Xactennow B
Xnopodopm 90 Jtobas Hukenb
90 Jltobas Cranb Kar. Carp. 20*
XpomoBas KucnoTa 90 50% TuTtaH
90 50% Cnnas Xactennou C*
JInMOHHasA Kucnota 130 Jltobas CnnaB Xactennow C*
90 Nobas Cranb Kar. Carp. 20*
Xnopug mean 90 Jobas TutaH
90 Jltobas Cnnas Xactennow C*
Hutpat mean 150 Nobas Hep:kasetowasn ctans 304
Cynbdat meau 90 Jtobas Cnnas Xactennow C
200 Jobas Hep:kaBetowas ctanb 316*
KyKypy3Hoe macio 240 JNobas TP
190 Jtobas [oE])]
170 Jlobas Hep:kasetowas ctanb 316*
Cblpas HedTb 90 Jltobasn Hep:kaBetowwas ctanb 304*
LinaHoreH 240 Jtobas TP
190 Jlobas P3N
170 JNobas Heprkasetowsan ctanb 316*
Sdup 90 Jltobas Heprkagetowan ctanb 304
STunauetar 90 Nobas TwutaH
200 JNobas Heprkasetowan ctanb 316*
STnnxnopug, (cyxow) 290 Jltobas Heprkagetowan ctanb 316
STUNEHINNKONb 90 Jltobasn Cranb Kar. Carp. 20
90 Jtobas Heprkasetowan ctanb 304*
OKcua aTuneHa 20 Jobas Cnnas Xactennow C
200 Nobas Hepskasetowsan ctanb 316*
UpHbIe KUCNoTbI 200 Jtobas Hep:kasetowan ctanb 316
Xnopwug, kenesa 140 Jltobas TuTtaH
30 Jltoban Cnnas Xactesnoi C*
Cynbdart kenesa 50 Jlrobasn Cranb Kar. Carp. 20
90 Jlobas Hep:kaBetowas ctanb 316
Cynbdart kenesa 30 Nobas TuTaH
90 Jtobas Heprkasetowan ctanb 304*
dPopmanbaerva 50 50% Hep:kasetowas ctanb 304
50-290 50% Hep:kaBsetowwas ctanb 304*
MypaBbuHas KucnoTa (6e3soagHan) 90 JNtobas Cap. 20
®peoH (F-11) 200 Nobas Cnnas MoHenb
200 JNobas Hepskasetowan ctanb 316*
dypdypon 200
200 Jobas HepskaBetowas ctanb 304*
lannnesas kucnota 240 Jltobasn TP
190 JNtobas [oE])]
200 Jlobas Hep:kaBetowas ctanb 316*
BeH3uH (HeaTUAMPOBAHHbIN) 150 Jltobasn CnnaB Xactennow C
20 Nobas Hep:kaBetowan ctanb 446
170 Yrnepoaucras ctans*®
BeH3uH (padnHUPOBAHHbIN) 240 Jltobasn TP
190 Ntobas [oC])]
90 Jltobasn Yrnepogucras ctanb*
[nioko3a 30 Jltobasn Hukenb
190 Nobas HeprkaBetowan ctanb 316*

L HTA-INMPOM

TEXHONOIMMN PEWEHNA CEPBUC
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PABOTA B YCNOBMUAX BO3AENCTBNA KOPPO3MOHHO-AKTUBHbIX CPE/],

BewyecTBo, Bbi3biBaloLwee Temnepartypa, KoHueHTpauus, PekomeHgyembliii
Koppo3uio °C % martepuan

Knew 30 Jliobas Cnnas Xactennovi B

60 JNliobas Yrnepogucras ctanp*
nuuepwH 130 Jltobas HeprkaBetowan ctanb 304
Won, 250 Nobas Cnnas Xactennow C

20 Jlrobasn Hukenb
MNepekucb Bogopoaa 90 90% Cnnas Xactennow C
CepoBogopog, (cyxoi) 70 Niobas Hep:kaBetowwas ctanb 316

290 Jliobas Hepasetowasn ctanb 316
BpomuncrosogopoaHan Kucnota 90 50% TuTtaH

120 50% Cnnas Xactennoi B*
ConsaHasa Kucnota 60 38% CnnaB Xactennov B
CuvHMANbHAA KNncnoTa 240 Jltobas TP

190 Nobasn @3N

170 Jlrobasn Heprkasetowwas ctanb 316*
MnasnKoBaa Kncnota 240 Jliobas TP

190 Niobasn P3N

90 Jliobas Cnnas Xactennon C*
XnopucTblii Bogopog, (cyxoit ras) 290 Jltobas Cranb Kar. Carp.
dropuncTbIi Bogopog, (cyxoit) 40 JNiobas Hepskasetowan ctanb 304

200 Jliobas Hep:kasetowasn ctanb 304*
KepocuH 240 JNliobas TP

190 Niobasn P3N

170
KeToHbI 30 Jliobas Cnnas Xactennow C

130 JNliobas Hepskasetowasn ctanb 316*
MonoyHasa Kucnota 150 Jltobas TwutaH

120 Jliobas CnnaB Xactennow B*
M3BecTb (cepHucTasn) 240 Jlrobasn T3

190 Jliobas [oE])]

150 Jliobas Heprkasetowas ctanb 316*
JIbHAHOE Macno 60 Jobasn Cranb Kar. Carp. 20

30 Jliobas Yrnepogucras ctanp*
Xnopug marHusa 140 Jliobas Hukenb

90 50% Cranb Kar. Carp. 20*
mapokena marHua 90 Nobas HeprkaBetowwan ctanb 304
Cynbdat marHms 90 60% Hukenb

170 Jliobas Hepskasetowas ctanb 316*
Xnopwug pTyT! 140 JNliobas TaHTan

80 10% Cnnas Xactennow C*
PTyTb 290 Jliobas Hepskasetowan ctanb 304
MeTtuaxnopug, (cyxoi) 170 JNltobas HeprkaBetowwan ctanb 316
XNopUCTbI MeTUNEH 90 Nobas Cranb Kart. Carp. 20
Monoko 90 304 HeprkaBetowwan ctanb 380
Cbipas HedTb 20 Jliobas HeprkaBetowwan ctanb 446

120 Niobas Hep:kasetowan ctanb 304
MpupoaHbIl ra3 240 TP

190 @3N

40 Yrnepogucras ctanp*
Xnopua Hukensa 90 80% Cnnas Xactennoii C, Heprkasetowwan ctanb 3040*
Cynbdat HUKens 80 10% TaHTan

90 JNliobas Hepskaserowasn ctanb 304*
A30THas K1cioTa 20 Jliobas HeprkaBetowwan ctanb 304

90 40% HeprkaBetowwan ctanb 304
HuTpobeHson 140 Jobasn Cranb Kar. Carp. 20

170 JNliobas Hepskasetowasn ctanb 316*
OneunHoBas Kucnota 140 Jliobas Heprkasetowwan ctanb 316
PactutenbHoe macno 50 40% Cnnas Xactennow C

120 Ntobas Hep:kasetowasn ctanb 316*
LLlaBenesas kucnota 90 Nobas TaHTan

90 Jtobasn Cranb Kar. Carp. 20*
Kucnopog, 270 JNltobas TaHTan

20 Jtobasn Hep:kaBetowwas ctanb 446

170 Niobas Hepskasetowas ctanb 316*
ManbMmnTHHOBAA KMUCNOTa 240 Nobas T®I

190 Nobasn ®3Nn

200 JNobas Hepskasetowan ctanb 304*
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PABOTA B YC1OBMAX BO3AENCTBNA KOPPO3MOHHO-AKTUBHbIX CPE/]

BewecTBo, Bbi3biBalowWwee Temnepartypa, KoHueHTpauusa, PekomeHayemblii
KOppo3uio °c % martepuan

®eHon (KapbonoBas KucnoTa) 290 Ntobas HeprkaBetowwan ctanb 316
docdopHan Kncnota 90 50-85% Cnnas Xactennow C

40 50-85% Cranb Kar. Carp. 20
doTorpaduyeckme pactsopbl 170 Jliobas HeprkaBetowan ctanb 316
MuKpuHoBasa KucnoTa 30 Nobas TutaH

20 Jliobas ANOMUHUI

200 Jliobas HeprkaBetowwas ctanb 316*
Bpomuz Kanus 90 30% TuTtaH

90 30% HeprkaBetowwan ctanb 446
Kap6oHat Kanus 90 50% Hep»kasetowan ctanb 304
Xnopat Kanusa 170 30% Hepagetowasn ctanb 316
mapokeng Kanmsa 90 50% Hukenb
Hutpat Kanua 170 80% ANOMUHUI

280 80% Hepkasetowwan ctanb 446*
MNepmaHraHat Kanva 20 20% Cnnas Xactennoi C

170 20% Hepskasetowasn ctanb 316*
Cynbdat Kanua 170 10% Hepkasetowan ctanb 316
MponaH 60 Jliobas HeprkaBetowwan ctanb 446

30 Jliobas JlatyHb
MNuporannosas KMcnota 30 Jliobas Meab

170 Jliobas Heprkasetowwas ctanb 316*
Cannumnosas Kucnota 120 Jliobas Cnnas Xactennou C
Mopckas Boga (3acToiiHas) 170 Jliobas Hep:kasetowasn ctanb 316* Cnaas MoHenb
Mopckas Boga (KaButaums) (20) Hep:kasetowwas ctanb 316
Mbli/ibHbIE pacTBOPbI 20 Jliobas Hepskasetowan ctanb 446

50 Jliobas Hukenp*
BukapboHat HaTpus 170 20% HeprkaBetowan ctanb 316
Bucynbdut Hatpua 70 10% Hepxasetowwan ctanb 316

90 10-40% Cranb Kar. Carp. 20
Kap6oHat HaTpus 90 30% Cranb Kar. Carp. 20

290 10-100% Cnnas Xactenioi B*
Xnopupg, HaTpua 30 30% Hukenb
dTopua HaTpuA 70 Jliobas Cnnas MoHenb

80 Jliobas Cranb Kar. Carp. 20*
mapokecna Hatpua 100 70% Cnnae MoHenb

70 Nobas Heprkasetowwas ctanb 316*
Hutpat HaTpua 170 60% Hepskasetowasn ctanb 316*
HuTpuT HaTpUA 90 SAT TuTtaH

90 40% Hepskasetowasn ctanb 304*
MNepokcna HaTpuA 20 10% Hep:kasetowan ctanb 446
Cepa 290 Jliobas HeprkaBetowwan ctanb 304

70 Niobas Cnnas 556
Xnopwg, cepbl (cyxoit) 30 Nobas TaHTan

290 Jlobas Hukenb*
[uoKcug, cepbl (cyxoit) 50 Jliobas Yrnepogucras ctanb

290 Jliobas Hepskasetowasn ctanb 316*
Tpuokcua cepbl (cyxoit) 240 Jlobas T3

190 Niobas @3N

290 Jliobas Hepskasetowasn ctanb 304*
CepHas Kucnota 40 100 Cranb Kar. Carp. 20

120 60% Cnnas Xactennovi B
CepHas Kucnota 70 Jliobas TuTtaH
Map (HM3Koe faBneHue) 180 Ntobas Cranb Kar. Carp. 20 Cnnas MiHKoHenb

Hepskasetowasn ctanb 304*
(CpenHee pasnexue) Hukenb
Heprkasetowas ctanb 304*

(BbicoKoe naBnexue) Heprkasetowas ctanb 316*
[ybunbHas Kucnota 90 10 20% TutaH

90 Jobas Hep:kasetowwas ctans 304*
BuHHasA kucnota 200 Jliobas Hep:asetowan ctanb 304
TeTpaxnopug TUTaHa 30 Jltobas Cranb Kar. Carp.

140 Nobas TutaH
TyneH (Tonyon) 170 Jliobas Yrnepoaucras ctanb

90 Jltobas HeprkaBetowwan ctanb 304
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BewiecrBo, Bbi3biBaloLwee Temnepartypa, KoHueHTpauus, PekomeHgyembli
Koppo3suio °c % marepuan

TpUXNOPYKCYyCHasA KMUcnoTa 240 Jliobas LLCE)

190 Nobas ®3n

90 Jltobasn Cnnas Xactennon C*
TpuxnopatuneH 70 Jltobas Cnnas MHKOHeNb
Ckunugap 90 Niobas Hepxasetowan ctanb 304
B1CKU 1 BUHO Jliobasn HeprkaBetowwan ctanb 304
Kcunon (kennon) 90 Nobasn Hepxagetowwan ctanb 446
Xnopua umHKa 80 TO 70% TuTtaH

290 Jliobas Cnnas Xactennoii B
CynbdaT umHKa 90 SAT Hepxagetowwan ctanb 316

3HA4YEHUE KO3PPULMNEHTA USNTYYEHUA
ANA NO/IMPOBAHHbBIX U OKUCNIEHHbIX META1/10B

[OnuvHa BoAHbI 0,6-1,1 MKm 2-2,8 MKM 5 MKM5 MKM 8 - 14 MKm
agkas nagkas agkas naakasn nagkas haakan naakan aakan naakasn
Martepuan NONNPOBAH-| OKUCNEH- MO/JIMPOBAH-| OKUC/AEH- | MOJUPOBAH-| OKWUC/IEH- |MOAUPOBaH-| OKWUCAEH- | OKUCNEH-

Has HasA HasA Has HasA Has Has Has Has

Antomenb 0,32 0,90 0,25 0,90 0,10 0,90 0,10 0,90

ANOMUHUI 0,15 0,25 0,10 0,20 0,05 0,15 0,08 0,15 0,9*

JlaTyHb 0,20 0,70 0,10 0,70 0,05 0,70 0,07 0,70

Yrnepoaucras ctanb 0,33 0,75 0,25 0,75 0,11 0,75 0,15 0,75 0,8

XpOMOHUMKenes bili cnias 0,33 0,90 0,25 0,90 0,10 0,90 0,15 0,90 0,9

Xpom 0,40 0,70 0,30 0,70 0,19 0,70 0,25 0,70

Kobanbt 0,33 0,75 0,25 0,75 0,15 0,75 0,20 0,75

Megab 0,10 0,70 0,04 0,70 0,02 0,70 0,03 0,70

lpadut 0,80 - 0,80 - 0,80 - 0,80 - 0,8

Keneso ) - 0,25 0,70 0,09 0,70 0,15 0,70 0,8

CsuHel, 0,25 0,70 0,15 0,70 0,08 0,70 0,10 0,70

MapraHel, 0,45 0,90 0,30 - 0,20 0,90 0,22 0,90

MonnbaeH 0,38 - 0,28 0,90 0,18 - 0,15 - -

Huxpom 0,36 0,90 0,26 0,90 0,17 0,90 0,22 0,90 0,9

Hukenb 0,32 0,90 0,15 0,90 0,06 0,90 0,08 0,90

MnatnHa 0,27 - 0,18 - 0,06 - 0,10 - -

Cepebpo 0,05 0,80 0,03 0,80 0,03 0,80 0,03 0,80

KpemHuii 0,70 - 0,7 - 0,70 - 0,70 - -

HepkaBetowan ctanb 0,33 0,85 0,25 0,85 0,10 0,85 0,15 0,85 0,8

TaHTan 0,27 0,70 0,10 0,70 0,07 0,70 0,08 0,70

Onoso 0,35 0,60 0,22 0,60 0,18 0,60 0,18 0,60

Bonbdppam 0,40 0,60 0,10 0,60 0,05 0,60 0,06 0,60

BaHagui 0,36 0,75 0,29 0,75 0,18 0,75 0,25 0,75

LnHK 0,20 0,50 0,07 0,50 0,03 0,50 0,15 0,50

LnpKoHWi 0,30 0,40 0,22 0,40 0,14 0,40 0,15 0,40

*MpuBeseHHble 3Ha4eHNA OTHOCATCA K NNOCKMUM NONMPOBAHHBIM 06pa3Lam 1 K OK1caam, 06pasyoLLMMCa Ha 3TUX NOBEPXHOCTAX.
[nAa wepoxoBaToi MOBEPXHOCTU 3HayeHWe KodIpOULMEeHTa M3yYeHUA (cTeneHb YEpHOTbI) yBenuumsaetcA. [AMHHOE y3KOoe OTBepcTMe WAW Wenb B nobom u3
BblLENepeyncneHHbIx 06pasLoB CYUTAETCA YEPHbBIM TeSIOM C Ko3bdULMeHTOM n3nyyeHus e =1,0.

**JNEKTPONNTUYECKM AHOAUPOBaHHbIe 6e3 OKUCIeHUA

. WWW.NTA-PROM.RU
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XUMWYECKMI COCTAB META/ITIMYECKUX

SAWWUTHDbIX TU/1b3
AISI ASTM EN DIN C% Mn% Si% S% P% Cr% Ni% Apyrne
MaKCc. MaKc. MaKc. MaKc. MaKc. MaKc. MaKCc. %
202 - 0,15 7,5-10 1,00 0,030 0,060 17,00-19,00 4,00-6,00 -
303 1.4305 0,15 2,00 1,00 0,15 MuH. 0,20 17,00-19,00 | 8,00-10,00 | Cu:1% maKc.
304 1.4301 0,08 2,00 1,00 0,030 0,045 18,00-20,00 | 8,00-11,00 -
304L 1.4306 0,03 2,00 1,00 0,030 0,045 18,00-20,00 | 8,00-12,00 -
310 1.4841 0,25 2,00 1,50 0,030 0,045 24,00-26,00 | 19,00-22,00 -
316 1.4401 0,08 2,00 1,00 0,030 0,045 16,00-18,00 | 10,00-14,00 | Mo: 2,00-3,00
316L 1.4404 0,03 2,00 1,00 0,030 0,045 16,00-18,00 | 10,00-14,00 | Mo: 2,00-3,00
Ti: MuH.
316Ti 1.4571 0,08 2,00 1,00 0,030 0,045 16,00-18,00 | 10,00-14,00 (5xC%),
Mo: 2,00-3,00
321 1.4541 0,08 2,00 1,00 0,030 0,045 | 17,00-19,00 | 9,00-12,00 T(Is "é';;'
XC7%
347 SS - 0,80 2,00 1,00 0,030 0,045 17,00-19,00 | 9,00-13,00 | Nb:10x C%
446 SS - 0,20 1,50 1,00 0,030 0,040 23,00-27,00 - N: 0,25
Ce: 0,04
253 MA - - 0,6 1,7 - - 21 11 N:0,17
Cnnas KaHTtanb 1 - - - - - - 22 - Al: 5,8
Cninas WhkoHenb 600 - 0,15 1,00 0,50 0015 | 0030 | 14,00-17,00 72,00 i’gﬁ,‘g' Sc(;’
+
Cnnas MHKoHenb 625 - 0,10 0,50 0,50 0,015 0,030 21,5 Cnegbl MTZ?;\l?
Al:<0,2,
Cnnas MHKoHenb 825 - 0,05 1,0 0,50 0,03 0,030 19,5-23,5 38-46 Ti:0,6- 1,2,
Mo:2,5- 3,5
Cneppbl Cu,
Cnnas UHkoHenb 800 - 0,10 1,50 1,00 0,015 0,030 19,00-23,00 | 30,00-35,00 | Cneppi Co,
Al, Ti
Co 50
UMCo-50 - 0,05-0,15 | 0,30-1,00 1,00 0,020 0,020 26,00-30,00 3,00 Cneapi Mo
Fe: 5,0,
Mo: 28,
Cnnas Xactennoi B - 0,05 1,00 1,00 0,03 0,04 - Cneppl Co: 2.5
V:0,6
Mo: 15-17
Cnnas Xactennow C-276 - 0,002 1,00 0,08 0,03 0,04 14,5-16,5 Cnegpl Cnepbl W,
Co, V
Mo: 8-10,00,
Cnnas Xactennoi X - 0,05 1,00 1,00 0,030 0,040 20,50-23,00 Cnegpl WO0,6, Co:1,5,
cneapl B
Cnnas Cnnas Cnnas Cnnas Cnnas Cnnas Cnnas Cnnas
Cnnas MoHenb 400 - MoHenb | MoHenb | MoHenb MoHenbs | MoHenb MoHenb MoHenb Monenb
400 400 400 400 400 400 400 400
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a-%E! HE®Tb U TA3
é XMMMUA U HEGTEXUMMA
A‘ AHAIUTUYECKOE OBOPYOBAHUE

e, [TALLEBAA MPOMbBILUJIEHHOCTb

7 . CYAOCTPOEHUE U MOPCKHUE NNAT®OPMbI

nonynpoBoOAHUKOBAA NMPOMBbILLUIEHHOCTb

W ANbTEPHATUBHbBIE BUAbI TOMJIUBA

OHEPTETUKA E .

[na obecneueHns 6esonacHoii M 6ecnepeboiiHoil paboTbl HEO6XOAMMO OLLEHUBATb BCIO CUCTEMY B LLE/IOM, B TOM YMc/ie cobntoaaTb HasHaueHUe KOHKPETHbIX
YCTPOIACTB, COBMECTUMOCTb MaTep1anos, Haanexallue SKCNAyaTaLuuoHHbIe NapameTpbl, NPOM3BOAUTL MOHTaXKHbIe paboTbl, 3KcnNayaTaLmio u o6cnyKuBaHme
B COOTBETCTBUM C HOPMATUBHbIMM TPE60BAHMAMM, YTO B COBOKYMHOCTU OTHOCUTCA K 0673aHHOCTAM NPOEKTUPOBLLMKA U KOHEYHOTO NO/Ib30BATENA CUCTEMDI.

@ ABTOMOBW/IbHAA NMPOMbBILWITIEHHOCTb

MHdopmauma B KaTanore HOCUT CNPABOYHbIN XapaKTep U He ABAAeTcA Ny6MYHOM odepToi no cmbicay cT. 435 u/wunu ct. 437 MpaskAaHCKOro Kogekca Poccuitckom
depepaumnn. ConposoxaatoLime Tosap otorpapum ABAATCA NPOCTLIMU UNNOCTPALMUAMM K HEMY U MOTYT OTINYaTLCA OT GaKTUYECKOro BHELIHEro BMAa ToBapa.
Nobble xapaKTepUCTUKM ToBapa, BKNIOYAA BHELLHWUIA BUA, MOTYT ObITb U3MEHEHbI U3rotoBuTenem 6e3 npeaBapuTeNbHOMO yBeJOMAEHUA.

[Lnf nony4yeHms TO4HOM MHGOPMALLMK O TOBAPE, Er0 HAZIMUUM, XapPaKTEPUCTUKAX W LieHaX, OTNPAaBLTE, MOXaNyNCTa, 3anpoc Hallemy CreLuanucty.
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