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(MNb3bl 3aWMTHLIE KOHKXK

MpegHa3HaveHbl 418 NpefoTBpalleHns HeNnoCpeACTBEHHOMO BO3AENCTBMA TepMOMETPMPYEMOii cpeabl Ha AaT-
4nku TemnepaTypbl mogudmkaumin KTxx 01.10, TCXT 101 (c nogBwxHbIMK wTyuepammn) n KTxx 01.26, TCxT 201 (c
HENOABWKHBIMM LUTYLIepamu) UM aHasI0TMYHbIE AATHUKK, NPU X YCTAHOBKE B COCY/bl NOA, AaB/ieHNeM, Tpy60npoBoabl
N apyrve o6bekTbl, TPebytoLLMe AOMONHUTENBHON 3aluThl AaTHnKa.

[ns obecneyeHnss rapaHTMPOBAHHOIO KOHTaKTa AaTymka C Mib30i pekoMeHayeM ycTaHaBvMBaTb AaTyukm 6e3
MOHTaXHbIX 3/1IeMEHTOB Moandmkaumin KTxx 01.02, 01.05, 01.09 u1 TCMT(TCIT) 102,106 n 108 ¢ ncnosib30BaHNEM
WwTyuepa moHTaxxHoro KOHKXK 038 unwn wryuepa nepegsmxkHoro KOHKXK 031 (cm. pasgen «Y3nbl, getanm KOHKX»).

b3kl 3aLWMTHBIE M3roTaBNMBatTCA No TY 4211-011-10854341-13 n paboumm YyepTexam, paspabotaHHbiM MK
«TECEW». TexHnueckne ycosns ycTaHaBAMBalOT TPEBOBAHNA K KOHCTPYKLIMM 1 TUMOPa3Mepam b3 3aluTHBIX, 13-
FOTOB/IEHHbIX U3 Pa3/IMYHbIX MaTepuasioB (CTaslb, kepamuka, htoponnacT). Cnncok BO3MOXHbIX MaTepuasios npuse-
AeH B Tabnuue Nel gaHHOro pasgena.

Ha ocHoBaHuM nyHkTa «6x» cTatb 1 degepanbHOro 3akoHa ot 4 mapTta 2013 Ne22-93 "O BHECEHUN N3MEHEHWI
B PefepasibHblii 3aKOH "O NPOMbILLIEHHON 6€30NMacHOCTY ONacHbIX NPON3BOACTBEHHbIX 0OBEKTOB»...", B CTaTbio 7
depepasibHoOro 3akoHa ot 21 mons 1997 Nell6-d3 «O npombIweHHOM 6e30NacHOCTU ONacHbIX NPOU3BOACTBEHHbIX
06bEKTOB» (fanee — denepanbHblii 3aKoH Ne22-d3) BHECEHbI M3MEHEHUS, BCTynmBLume B cuny ¢ 01.01.2014:

1. O6s3aTenbHble TpeboBaHNA K TEXHUYECKUM YyCTPoCTBaM, NPUMEHSAEMbIM Ha ONacHOM NPOW3BOAC TBEH-
HOM 06beKTe, 1 (POPMbI OLLEHKM NX COOTBETCTBUS yKa3aHHbIM 0683aTe/IbHbIM TpeboBaHNAM yCTaHaBIMBalo T CA
B COOTBETCTBUN C 3aKOHO4ATENLCTBOM Poccuiickoi Pefepauym 0 TEXHUHECKOM PEryIMPOBaHUN.

2. Ecnu TexHUYecKUM pernameHTOM He yCTaHOB/eHa nHas hopMa OLEHKM COOTBETCTBUA TEXHUYECKOr O
yCTPOICTBA, MPUMEHAEMOr0 Ha ONacHOM MPOM3BOACTBEHHOM 06bEKTE, 0653aTeNbHbIM TPeboBaHNAM K TakoMy
TEeXHNYECKOMY YCTPOWCTBY, OHO NOANEXMNT IKCNepTU3e NPOMbILL/IEHHON 6€30MacHOCTU. ..

B cooTBeTCTBUM C TEXHNYECKMM perfiameHToM TamoxeHHOro coto3a. «O 6e3onacHocT 060pyAoBaHus, paboTa-
loLLero noa n3bbITouHbIM AaBneHnem» (TP TC 032/2013), sctynusiuem B cuy ¢ 1 chespans 2014 .

2. HacToAwumii TexHMYecknin pernamMmeHT pacnpocTpaHsaeTCsa Ha crefyroLlime Buabl 060pyA0BaHUS:

K) anemeHTbl 060pyfoBaHMs (CO0POUYHbIE €AUHULBI) U KOMMIEKTYIOLME K HEMY, BblAEpPXMBaKOLLME BO3AEi-
CTBVE JaB/eHns;

11. Be3onacHocThb 060pyAoBaHNs obecrneumBaeTCa Ny TeM cob0AeHNs Npu pazpaboTke (MPOeKTUPOBaHNK),
N3roToBfieHun (NPoM3BoACTBE) TPeboBaHNii 6€30MacHOCTH, U3/TOXEHHbIX B HACTOSALLEM pa3fesne v NPUIoKEHUN
N 2 K HacTofILEMY TEXHNYECKOMY perfnameHTy: «Tpe6oBaHusA K 6e30macHOCTM 060pyLoBaHNa npu paspaboTke
(NpoekTnpoBaHnK), U3roToBEHNM (MPOM3BOACTBE)»

BblAEpXXKN U3 NPUNOXEHUS:

1. Npwu pa3paboTke (NPOEKTUPOBaHNM) 0BOPYAOBaHNSA paccinThbiBaeTCA ero NPOYHOCTb C YYeTOM NPOrHo-
3MpYyeMbIX HArpy30K, KOTOpble MOryT BO3HUKHY Tb B MPOLECCe ero aKcnayaTaumm, TPaHCnop TUPOBKY, NEPEBO3KY,
MOHT&Xa 1 NPOrHO3MpyeMbIX OTKIOHEHUI OT Takux Harpy3ok.

13. OueHka NpoYHOCTU 060PYA0BaHNA OCHOBLIBAETCA HA METOAax pacyeTa UM Ha pesynbTaTax akcnepu-
MEHTa/IbHbIX UCTbITaHun 6e3 pacyeTa, NPUMEHSEMbIX B C/lyvasX, eCnv NPoM3BeLEHNE 3HAYEHNA MaKCUMaIbHO [0-
nycTUMOro paboyero gaBfieHus 1 3Ha4YeHUss BMeECTUMMOCTY 060pyfoBaHus cocTasnseT meHee 0,6 MMa - M3 un
€C/n Npoun3BefeHne 3HaYeHNs MakCUMasibHO AONYyCTUMOro paboyero AasfieHust U 3HaYeHNst HOMUHaTBHOTO Ana-
MeTpa cocTasnsgeT meHee 300 MlMa - mm.

14. Ans pacyeTa Ha NpoYHOCTb 060PYA0BaHMSA NPUMEHSIOTCA Crefylolime MeTo bl pacyeTa, KOTopble Mo-
ryT OONOMHATDL ApYr Apyra:

a) Npu nomoLLm hopmy”n, NPMBEAEHHbIX B HOPMax pacyeTa Ha NPoYHOCTb 060pyLoBaHNS;

6) Ha OCHOBaHWMM YNC/IEHHOI 0 aHaNM3a HanpPsHXKEHHOr 0 COCTOAHUS;

B) HA OCHOBaHUW PacCMOTPEHNS NpeesibHbIX COCTOAHNUIM Y MEXAHVKWN pa3pyLUeHUs.

[anee, B cootBeTCcTBME C TpeboBaHmnamn TP TC 032/2013:

37. O6opypoBaHue, BbiNyckaeMoe B 0bpalleHne Ha TaMOXeHHON TeppuTopum TaMOXEeHHOro Co3a, nogse-
XWUT OUEHKe (No4TBEPXAEHNIO) COOTBETCTBUSA TPeboBaHNAM HACTOALLEr0 TEXHUYECKOr O pernaMmeHTa.

38. OueHka (NnogTBepXAeHne) COOTBETCTBMA 060pyA0BaHMA TPeboBaHUAM HACTOALLEr0 TEXHUYECKOr O pe-
rnameHTa nNpoBoAMTCA B )OPME rocyapcTBEHHOrO KOHTPO/A (Haa3opa) 1 B hopme NoaTBEPXKAEHNA COOTBET-
CTBYUA.

40. MogTBepXaeHne COOTBE TCTBUA 060pyA0BaHNA TPeboBaHNAM HAaC TOSALLLEr0 TEXHUYECKOr 0 pernameHTa
(manee - nogTBEPX4EHME COOTBETCTBUS) OCYLLECTBISAETCA Ny TEM:

a) cepTudMKauuM akKpeauToBaHHbIM OpraHoMm no cepTudukaumm (oueHke (NoATBEPXAEHNHO) COOTBET-
CTBMSA), BK/IOYEHHbIM B EAVHbIN peecTp opraHoB Mo cepTudnkKauum n NcnbliraTeNbHbIX nabopaTopuii (LEHTPOB)
TaMOXXeHHOr 0 coK3a (fasnee - opraH no cepTudukaumm);

43. CepTuUthmkaumsa npoBoguTCA B O THOLIEHUN 060pyaoBaHus 3-ii 1 4-ii KaTeropuii.

44. EQUHCTBEHHbIM JOKYMEHTOM, NOATBEPXAALWMM COOTBETCTBME 060pya0BaHMSA TpeboBaHWsAM HAcCTO-
ALLEero TEeXHWYeCKOro pernaMmeHTa, sBnseTca Mbo feknapaums 0 COOTBETCTBUM, IMbo cepTudmkaT COOTBET-
CcTBYUA.

45. Mpwn NpoBefeHny NOATBEPXAEHNA COOTBETCTBUA 3asaBUTeNb POPMMPYET KOMMNEKT LOKYMEHTOB Ha
060pyaoBaHne, KOTOPbIV BKIOYaeT B Cebs:

a) obocHOBaHVe 6e3onacHOCTY; ...

[) pesynibTaTbl NPOYHOCTHbIX PACYETOSB ...

H) UHble AOKYMEHTbI, NPAMO WM KOCBEHHO NOA TBEPXAAOLLME COOTBETCTBME 060pyA0BaHUS TPeboBaHNAM
HacTOALWEro TEXHNYECKOr 0 pernaMmeHTa (Npu Hanmuuw).

MNb3bl 3alUMTHbIE NPpegHa3HaYeHbl 415 3aLUMTbl OT MEXaHUYECKOro Y XUMUYECKOr0 BO3AElCTBMS TEPMOMETPY-
pyemMoii cpefbl Ha TepMO3IeKTpUYeckue npeobpasosare/iv 1 TepmonpeobpasoBartesivn ConpoTUBEHNs (fanee — Tep-
mMonpeobpasoBartesin) Npu X MOHTaXXe B COCYAbl NOA, AaBfIEHNeM, Ha TPybonpoBOAbl UK Apyrne O6beKTbl, B TOM
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yncne oTHocsaWwmecs K kateropusam 1, 2, 3, 4 B COOTBETCTBUM C Knaccudukaumeii npuHaToid B TP TC 032/2013.

Ha 0CHOBaHWMM N3NOXKEHHOTO BbILE, CYMTAEM, YTO FM/1b3bl 3aWUTHbIE No4/1exar 06a3aTe/ibHON cepTudumka-
uumn Ha cootBeTcTBME TP TC 032/2013%.

Bo ucrnonHeHne Tpe6osaHuii pernamenta OO0 «MK «TECEW» paspabotano TY 4211-011-10854341-13
1 B3aVIMOCBA3aHHYI0 C HUMW MeTOoAMKY pacyeTa npoyHocTr MPTT FOHKXK-13 «/b3bl 3alUWTHbIE A1 TEPMO3NEKTPU-
yeckmx npeobpasosaresieli u TepmonpeobpasosBaTeseil conpoTneneHns. MeTogyka pacyeta npoYHOCTM». YKa3aHHble
[OKyMeHTbI 6b11m npeactaBnedsl B OAO "BHUMHEGTEMALL" ans npoxoxaeHus 3KkcnepTun3bl NPOMbILLIEHHON 6e3-
onacHocTu. B Hosi6pe 2013 roga meToamka 6bii1a corfiacoBaHa v BbiMyLeHo 3akntodeHne Ne 3B 00220302/33-209-
2013

3ak/oueHne BHECEHO B peecTp 3akntodeHuii 3MNb PoctexHagsopa ¢ o6o3HaqeHnem Ne09-TY-00521-2014 u co-
OEepXuT cneayoLmnin BbiBOA;

«AHann3 TpebosaHuii, cogepxatumxcsa B TY 4211-011-10854341-13, nokasasl, 4T O BbINO/IHEHHbIE B COOTBET-
CTBWM C YKa3aHHbIM TY rub3bl 3alUMTHbIE 415 TEPMO3/IEKT PUYECKUX npeobpasosaTeneli u TepMonpeobpasosa-
Teneli OTBeYalo T YCN0BUAM NPOYHOCTU U MI0THOCTU NPU CTATUYECKUX U AUHAMUYECKMX BO3AeNCTBUSAX BO3gel-
CTBVA NOTOKa TPaHCNOPTUPYEMOi cpefbl 1 06ecneymBaloT BbINOSIHEHNE O THOCALLMXCA K HUM TpeboBaHuii npo-
MbILL/IEHHOM 6€30MacHOCTM, COAepPXalUXCc B TEXHUYECKOM perfameHTe TaMoXeHHoro cotw3a TP TC 032/2013
«O 6e3onacHoCTM 060pyA0BaHNs, paboTalLero no n3dbITOYHbIM AaBNeHnemM», a Takke MNMb 09-540-03 "O6wwne
npasusa B3pbIBO6€30NacHOCTY A1 B3PbIBONOXaPOONacHbIX XMMUYECKMX, Hedd TeXMMYecknx n HedpTenepepaba-
ThIBAOLLMX NPOU3BOACTB", PefiepasibHbIX HOPMax 1 npasuiax B 061acTyW NPoMbILLIEHHOW 6e30nacHoCcTr «ObLme
npasuia B3pbiBO6€30NacHOCTY A4/19 B3PbIBOMNOXAPOONaCHbIX XMMUYECKMX, Hedh TeXMmMYecknx u HedTenepepaba-
TbIBaLMX NPOU3BOACTB», B B 10-573-03 "TMpaBuna ycTpoicTBa 1 6e30nacHoii akcnayaTaumm Tpy6onpoBoLoB
napa u ropsdein sogpl”, N6 03-576-03 "TMpaBuna ycTpoicTBa 1 6€30nacHoi akcnlyaTauuy cocyfos, paboTarLmx
nog gasnexHnem" n B PykoBogcTBe no 6e3onacHoc Ty "PekoMeHaummn no ycTPoincTBY M 6e30MacHOi akcnyaTaumm
TEeXHOMOrM4yecknx TpybonpoBoaoB".

OpraHom no cepTudpmkaumm npogykummn OO0 «TexHoHeTeras» 6bl1a NnpoBefeHa oLeHka COOTBETCTBUSA MN/b3
3aLLUMTHBIX, MPOU3BOAMMbIX N0 TY 4211-011-10854341-13, Tpe6oBaHmsam TP TC 032/2013. B xof4e OUEHKN N0 cXxeme
cepTudprkaumm 1c 6b1/10 Y4TEHO Hasmume 1 pesynbTaTtbl akcnepTusbl Ne 3MB 00220302/33-209-2013. JonosHUTENBHO
ucnblTatenbHol nabopatopueli FOY BIMO «Poccuiicknii rocyfapCTBEHHbIN YHUBEPCUTET HEPTM U rasa nMmeHn V.M.
'ybkMHa» 6bIM NpoBeAeHbl UCNbITaHWA TWb3 (NpoTokos Ne 44/950-14 ot 14.04.2014), a OO0 «TexHOoHedTeras»
NPOBENo aHann3 cocTosHUs nponssogcTea OO0 «MK «TECEM» (akT oT 09.04.2014).

B pesynbTaTe, COOTBETCTBME MMb3 3alnTHbIX KOHKXK, nponssogumbix OO0 «MK «TECEWM» no TY 4211-011-
10854341-13, TpeboBaHnam TP TC 032/2013 noatsepxAeHo, 0 YyeMm cBugetenbcryeT ceptudmkat Ne TC RU C-
RU.HO03.B.00072.

O6pallaem Balle BHMMaHVe Ha TO, 4TO Npu pa3paboTke KOHCTPYKLMIA TM/b3 YHUTLIBA/IOCH MHOXECTBO (DakTOpOB,
TaKUX Kak qIM3NKO-XUMUYECKME N TEXHOMOMMYECKNE XapakTepUCTMKM NPYMEHSIeMbIX MaTepranoB, OCOBGEHHOCTU Tex-
HOJIOTMYECKNX NPOLLECCOB, B/IMAIOLLME HA 3TU XapaKTepUCTUKK, TMAPOAMHAMUYECKME Y MPOYHOCTHLIE NapamMeTpbl KOH-
CTPYKUMK. B 4aCTHOCTW, BO3SMOXHOCTb PE30HaHCHbIX KonebaHuii uexna oT Bubpauuii, CBA3aHHbIX C TypOY/IEHTHOCTbIO
NOTOKa U OTPLIBOM BMXPEW NpuW ero nornepeyHom ob6TekaHun. Bece aTu pacyeTbl Nerv B OCHOBY COr/iacoBaHHo BHU-
MHE®TEMALL meToauku pacyéra npoyHOCTM Mb3bl 3awuTHbix MPIT FOHKXK-13. B pykoBoAcTBe Mo akcnayaraumm
P3 4211-011-10854341-2014 v B Tabnvuax 7.1+7.7 npuBeaeHbl NpUMepbI pacyeta AOMNyCTUMbIX CKOPOCTE NOTOKOB
TpaHCcnopTUpyemoii cpefbl. MockobKy yHecTb B 06006LLEHHbIX pacyeTax Bce (0akTopbl HEBO3MOXHO (BO3MOXHas CKO-
POCTb KOPPO31U Mn/b3bl, INyOMHA YCTaHOBKM B TPAHCMOPTUPYEMYIO Cpedy, BbI/IET LWTyLiepa TemnepaTypy akcnayara-
Lyn NAOTHOCTb Cpedbl U T.4.) Mbl PEKOMEHAYEeM NPOBOAWTbL KOHKPETU3MPOBAHHbIE PACHETbl C YH4ETOM MHAVBUAYA b-
HbIX )akTopoB. /11 NPOBEAEHNSA TakUX pacyeToB Bbl MOXeTe 06paTUTLCA K HaM C ykasaHWeM YCNOoBUiA SKCrTyataumm
n moZenu rmnb3bl OHKXK.

YBaxkaemble 3aKa3zunku!

Bo n3bexaHre BO3MOXHbIX HeraTVBHbIX NMOC/EACTBUA OT NPUMEHEHWSA NPOAyKUMK, He oTBevaowein Tpebosa-
H1AM ®3 Nel16 «O NpoMbILIEHHOM 6e30MacHOCTM ONacHbIX MPOU3BOACTBEHHBLIX 0O LEKTOB, U HapYLLEHUS AeACTBY-
loLLero 3akoHogatenbcTea (CT. 1229 n 1358 yactu 4-oih 'K P®), npu Bbibope Npov3BoaUTENs b3, NOXasyiicTa,
obpaLlLaiite BHUMaHVe Ha [iBa CyLLeCTBEHHbIX MOMEHTa:

1. Hannume y npoussogutens ceptudmkara COOTBETCTBMSA b3 3alUMTHLIX TpeboBaHmsam TP TC 032/2013 n
COCTaB KOMMJ/IEKTa AOKYMEHTOB, MOC/Y)XMBLUMX OCHOBaHVEM A/15 BblAauum cepTudukara.

[aHHble MOXHO HaliTu B OTKPbITOM AOCTyre Ha caite ®egepanbHoOl Cayx6bl No  Akkpegutaumm
(http://fsa.gov.ru/index/staticview/id/70/) B HauMoHabHO YacTu eAMHOr0 peecTpa BblgaHHbIX CEPTU(INKATOB COOTBET-
CTBUS, 0DOPM/IEHHbIX N0 eauHOoN hopme. [locTaTouHOo 3a4aTb HOMep cepTudimkaTa u(nim) Npoms3BoauTens.

Mockonbky npoBefeHue NosHoMaclITabHbIX UCMbITAHWA 3alMTHBIX b3 NPY O4HOBPEMEHHOM BO34EelCTBUM
TeMneparypsbl, AaBfeHNA U NOTOKa OKPYXatoLLei cpefbl B YCOBUAX UCTbITATENbHON NabopaTopun NpakTU4eckn He
BO3MOXHO, TO Ha/lnyMe MeTOAMKN MPOYHOCTHbIX PacyeToB M/b3 NPeAcTaBferTcs 0bsA3are/lbHbiM TpeboBaHneM.
TONbKO B 3TOM C/ly4ae MOXHO OrpaHUyMTbCA UCMbITAHMSIMW OFPaHUYEHHOro KonmnyecTBa obpasLos 06opyaoBaHus -
TUNOBLIX NpeAcTaBUTE/NEn BCel HOMeHKNaTypbl. Mpu oTCyTCTBMM cepTudmkaTa, Ha OCHoBaHuUM ctatbn 7 @3 Noll6-
®3 ¢ n3mMeHeHusiMu, BCTynmBLIMMK B ity ¢ 01.01.2014, Hanmume aKcnepTv3bl NPOMbILLIEHHON 6€30MacHOCTM AB/S-
eTcs 0653aTeNbHbIM TpeboBaHnem!

1 T'Mnb3bl 3aLUTHbIE HE NONaAAtOT NoA AeicTBne TEXHUYECKOro pernameHTa TaMoKeHHOro cotosa «O 6e30nacHOCTM MalnH 1 060pyA0BaHUAY
(TP TC 010/2011), yTBep:aeHHoro PeweHnem Komuccumn TamoxeHHoOro cotosa ot 18.10.2011 r. Ne82 (c usmeHeHusamu), u He TpebytoT npeso-
CTaB/ieHuMs cepTudmKaTa COOTBETCTBUA MM AEKNapaLMm 0 COOTBETCTBMM Ha OCHOBaHMM nucbma Ne 101-KC/318 ot 19.03.2014 ot OAO «BHUMUC».

TECEW TEPMOKAT/
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2. KOHCTPYKUMS CONPSHKEHUSA MOrPYXHOW YyacTu rmnb3bl KOHKXK 020 ¢ donaHuem 3alyiieHa naTeHToM Ha nones-
Hyto mogenb Ne 39225, IMeHHO Takoe MCMOJIHEHWE y3/1a CONPSKEHWS NMO3BOMAET YBE/IMYNTL AOMYCTVMbIE CKOPOCTU
NMOTOKOB 10 yKa3aHHbIX B Tabnmuax Ne7.6 n 7.7.

B cnyyae ecnv apyroli npom3BoanTeSNb yKasblBaeT AOMNYCTUMbIE CKOPOCTY NOTOKA TaKMMK Xe, Kak Ans diaHue-
BbIX /b3 HALUEro NPOM3BOACTBA, OH /IMO0 YMbILLIEHHO BBOAUT NoTpebutens B 3abnyxaeHue, Nnbo HapyLlaeT uc-
K/IoUMTENbHOE NpaBo, NpuHagnexailee MK « TECEM».

B cnyyae 3akynku Takmx donaHueBbIX b3 3akasyvik iM60o nokynaeT NPOAYKLUMIO, HE OTBEYAIOLLYHO 3a59B/IEHHbIM
XapakTepucTMkam, 6o Takke HapyLiaeT nckmoumnTensHoe npaso MK «TECEW», npruobpeTas koHTpadakTHbIe n3ge-
nns.

MyHKT 2 cTaTbn 1358 yactu 4-oii FK P® rnacut: «.../cnonb3oBaHnem n3obpeTeHus, NoAe3HON Mogenn umm
NPOMbILLIEHHOrO 06pasLa cuMTaeTcs, B HaCTHOCTU:

1) BBO3 Ha TeppuTOopuio Poccuiickoin degepavum, NsrotTossieHne, NpUMeHeHve, NpeaioxeHve o Npogaxe, npo-
AaXa, NHOe BBefeHVe B rpakaaHcKuii 060poT WK XpaHeHue Ans 3TUX ueneli NpoaykTa, B KOTOPOM MCMOJ/b30BaHbl
n3obpeTeHne unm nonesHas Mogesb... ».

MATEPUVANbI ANA SAWNTHBIX TUb3

Tabnmyal Matepurasnbl NPUMEHSAEMbI O/19 N3TOTOBNEHUS 3alUTHbIX b3 KOHKXK

YcnoBHoe
Mapka MaTeprana O603Ha4eHne 0603HAYEHME MakcumanbHas pacquHaﬂo
no UNS TemnepaTtypa npuMmeHeHus, °C
MaTepuana

12X18H10T — Cio
08X18H10T — Cos 700
AlSI 321 S$32100 Cs1
10X17H13M2T,
08X17H13M2T — Cas 700
03X17H14M3, AlSI 316L — Cua 450
AISI 316H, 316Ti Py Cats 800
AlSI 304L S30403 Ca3o4 400
AlSI 347 S34700 Caar 800
AlSI 310S S31000 Ta10 800
10X23H18, 20X23H18 Tis 800
XH78T
Nimonic 75 N06075 i 900
XH32T — Ta 900
XH45H0 Tas 900
Incoloy 800H*, 800HT* NDo8L0. laoo 900
Incoloy 825* N08825 lg2s 540
15X25T — Too 700
AISI 446 S44600 Tase
AlSI 904L N08904 Toos 400
06XH28MAT, 03XH28MAT — Tos 400
12X1MP — Cwmo 585
F91/P91 K91560 Fo1 650
Hastelloy C276* N10276 Ho7e 500
Hastelloy C22* N06022 Hao 500
Monel 400* N04400 Mago 480
Inconel 600* N06600 Tso0 800
Inconel 601* N06601 Teo1 800
Inconel 625* N06625 Te2s 800
chroponnact-4,
tproponnact-4/1 B ¥ 20
KepamMuKka BbICOKOa/THOMOOK-
CMZHaﬂ C795 - Kros 1200
KepamMmKa BbICOKOa/THOMOOK-
CMZHaﬂ C799 _ Kro 1200

eaKLOHHOCBA3aHHbIN Kap-
gmp, |I<J|peMH|/|ﬂ SiSiC i — Koo ——
Syalon 101** — Kio01 1000
Syalon 050** — Koso 1200
Syalon 110** — Ki1o 1200
* Hastelloy — 3aperucTpupoBaHHas Toprosas Mapka Haynes International,

Monel, Incoloy, Inconel — 3apervcTprpoBaHHbie TOproeeie Mapkn The Special Metals Corporation
** Syalon — 3apervcTprpoBaHHas Toproeas mapka International Syalons (Newcastle) Limited
BHUMaHe, BO3MOXHO M3roTOB/IEHME 3alMTHbIX TMb3 MO CreL, 3aKkasy U3 MaTepuasioB, OTCYTCTBYHO-

wurx B Tabnuue Nel. 3a 60s1ee nogpo6HON MHopMaLyern obpalanTecb K HaWMM crneumanmcTam.

TEPMOKAMMN TECEW
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YcnoBHoe
O603HayeHune MakcmasibHasa pacyeTHas
Mapka matepuana 0603HaveHne o
no UNS TemnepaTtypa npuMmeHeHus, °C
Marepviana

Tabnuua 2 — MaTepvasibl 415 TPUMEHEHNS NPWY NOBbIWEHHbIX TeMAepaTypax
Jonyctnmas temne-

YcnosHoe MakcumasibHas
Mapka 0603HaYE- Temnepatypa paTtypa npumeHeHus Ha3HaueHuve
B TeueHue ASnTenb- (PekomeHpaumn
mMaTepuana Hue marte- KPaTKoOBPEMEHHOIO
nana MpUMEHEHNS, °C HOro BpemMeHu no akcnayaTtaunn)
P ’ (10 000 yacos), °C
10X23H18 PekomeHayeTcsi Ansi NPpUMEHEHUs! B
20X23H18, Tis 1050 cepocogepxalmx cpegax. nib3bl
3alUMTHbIE /15 AbIMOBbIX [a30B B XU-
MUYECKON U HE(PTAHON NPOMbILLIEH-
AISI 310 Ts10 1100 HOCTW.
1000
AISI 446 Tass 1100

PexkomeHayeTcs ANs NPUMEHEHUsA B
cepocogepxauyunx cpepax. Obnapaert
15X25T Too 1050 MOBbILLIEHHOW CTOWKOCTLIO K cepe no
cpaBHeHuto € Tis, Tao.

Inconel 601 Tso1 1150 1100
XH78T Tzs 1150 1100 PekomeHAyeTCA AN aKcnyaTauum B
XH4510 Tus 1300 1250 OKUC/MTeNbHBIX Cpefax 6es comep-
inconel 600 Tooo 1150 1100 MaHUA cepbl. MUNb3bl 3alUTHBIE A/
apoBbIX TPYG, KaMep cropaHus, Ka-
|nCOﬂe| 625 T625 1100 1100 Mep Typ6|/|H.
BbICOKOTEMMNEPaTYpHbIE rasosble
Cer 795 K795 1800 1600 cpenbl. as3oBble cpedsl B NPUCYT-
CTBMM NapoB Lienoueil. Pacnnasbl
Cer 799 Koo 1600 1350 cTekna. Bblcokas MexaHuueckas npoy-
HOCT.

Ha3HaueHHbI CPOK CNyX6bl:
— 10 neT npu TemnepaTypax 3KCr/yaTalum He Bbille MakCUMaslbHOWM pacyETHOM TemnepaTypbl NPUMEHEHNS YKa3aH-
Holi B Tabnvue 1 v ycrioBum, YTO CUI0BOMY BO3AENCTBUIO Cpeapbl NnoaBepraeTca He 6onee 2/3 gnnHbl yexna u pabo-
yme CKOpOCTU NOTOKa He NpeBbIwaoT 80% OT MakCMMaslbHOl pacyeTHON CKOpOCTHY;
— 5 neT npu Temnepartypax 3KcrslyaTalmm He Bbllle MakCUMaslbHOM pac4HETHON TemnepaTypbl NPUMEHEHMS YKa3aH-
HOW B Tabnuue 1, skcniyatauum npy NOSIHOM MOTPYXEHUW Yexsia rb3bl B NOABWKHYH Cpeay Wunm akcnayaTtaumm
npu cKopocTu noToka 6osiee 80% OT MakCUMasibHO PacyETHOI;
— 1 rof npu TeMnepatypax aKcnayatauuyM COOTBETCTBYHOLLUMX 3HAYEHUSIM A0MNYCTUMOl TemMmnepaTypbl A/IUTEbHOI0
NPUMEHEHMS YKa3aHHbIX B Tabnuue 2.
HasHaueHHbI CPoK Cy6bl HE HOPMUPOBAH A1 YCNO0BUIA 3KCT/TyaTalum B Cpefax XMMUYECKN arpecCuBHbIX K
MCNo/Ib3yeMoMy MaTeprany rib3bl 3aLUTHON.
apaHTWAHBIA CPOK 3KCM/yaTaLum rmib3 3alWmTHBIX COCTaBSeT 4 roga ¢ MOMEHTa BBOAa U3Aenuii B aKcnnya-
Tauuio, Ho He 60/1ee Ha3Ha4YeHHOro CpoKa CYXObl YKa3aHHOTO Bbille. 3aMeHa NpoAyKUuuy MO rapaHTUitHbIM 0653a-
TeNbCTBaM NPOU3BOAMTCS NO OCHOBAHWSIM U B MOPSZKE yKa3aHHbIM B nacrnopTe u P3.
apaHTWIHBIA CPOK XPaHEHWS T1/1b3 3aLUMTHBLIX HE OrpPaHNyeH.

TEPMWHbI U OMNPEAENEHNA

HomuHanbHoe (ycnoBHoe) aaeneHve PN (TOCT 26349-84) — Hanbonbluee M3bbITOYHOE paboyee AaBrieHne
npu TemnepaTtype paboueii cpegpl 20°C, Npy KOTOPOM 06ecnevmBaeTcs 3aaHHbIin CPOK CNyXObl coenHeHnin Tpy6o-
NMPOBOAOB M apMaTypbl, UMEKLLUX ONpeaeneHHble pasMepbl, 060CHOBaHHbIE pacYETOM Ha MPOYHOCTL NPU BbIGPaHHBIX
MaTepuasiax U xapakTepucTnkax ux MpovHOCTM, COOTBETCTBYIOLLMX Temnepatype 20°C.

Pabouee paBneHne Pp (TOCT 356-80) — Hanbosbliee U3bbITOYHOE AaB/ieHne, Npu KOTOPOM obecnevmBaeTcs
3a/laHHbIli PEXUM 3KCM/TyaTauum apMaTtypbl U feTasnein TpybonpoBoja.

MoHT axHas A/iMHa L — A/IHa YacTu b3kl OT BHYTPEHHE NoOBEPXHOCTH paboyero Topua A0 MecTa ynioTHe-
HUS1 TepMonpeobpasoBaTens. MoHTaxHas A/MHA MM/b3bl paBHa [A/IMHE MOHTa)KHOM YacTu yCTaHaB/IMBaeMOoro B Heé
TepmonpeobpasoBaTtensi.

MorpyxHaa annHa U — paccTosiHie oT paboyero Topua 0 ONOpHOW (YNIOTHUTE/LHOM) NOBEPXHOCTU TH/1b3bl
3aLNTHOMN.

TEXHNYECKUVE XAPAKTEPUCTUKN SAWLNTHBIX TM/1b3

1. T'vnb3bl 3aLMTHBIE OTHOCATCH K HEPEMOHTVPYEMbIM U HEBOCCTAHAB/IMBAEMbIM U3LENNAM.

2. T'vnb3bl 3aWwymTHble Mogucmkaunii KOHKXK 011; 014; 114; 015; 016; 021; 022; 023; 026 n3rotaB/IvMBatOTCs C
MOHTaXXHO pe3bboii: meTpuyeckoin no FTOCT 24705, ¢ TpybHoit uunmHgpudeckoii no FOCT 6357, ¢ KOHMYecKol Atoii-
moBoii Mo TOCT 6111 n meTpryeckoii koHndeckoli no FOCT 25229. BHyTpeHHsS npucoeguHuTenbHasa pessba N (no
ymon4yaHmio M20x1,5) MOXET 6bITb BbINOSIHEHA MO TpeboBaHMI0 3akasvmka no Poccuitickum nnm 3apybexHbiM CTaH-
gaptam.

3. ®naHubl rmne3 FKOHKXK 019, 020, 024, 124 n3rotaBNMBatoTCA C YM/IOTHUTE/IbHBbIMU NOBEPXHOCTAMU U NPUCO-
eauHUTeNbHbIMY pasmepamu no FOCT 12815, TOCT 33259-2015, a takke no ctaHgaptam ASME B16.5 unu DIN EN
1092-1. BO3MOXHO M3rOTOB/IEHVE HECTaHAapTHbIX hnaHueB No TEXHUYECKOMY 3afaHunio 3akasyvka ¢ pa3padboTKoi 1
cor/fiacoBaHMem KOHCTPYKTOPCKOM AOKYMEHTaLMN B YCTAHOB/IEHHOM NOpsiKe.

TECEW TEPMOKAT/
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4. HoMUHabHbIE 3HAYEHUST AaB/IEHUI ANA BCEX M/1b3 COOTBETCTBYHOT KpuTEpMsAM npovHocTn ASME BPVC Cek-
uua VI, pasgen 1 UG-28 n ASME PTC 19.3 TW-2010.

5. CBapka rwb3 3awuTHbIx npounssoamutca no CTI 015-14, reomeTpuyeckue pasMmepbl CBapHbIX LWBOB COOTBET-
ctBytoT FOCT 14771-76.

6. Mb3bl 3aWWTHbIE BCEX MOANVKALWI repMETUYHBI.

7. MapkupoBKa rnb3bl 3aLMTHOV COAEPXUT ee YCOBHOE 0603HauYeHne, 3aBOACKON HOMep, AaTy U3rOTOB/IEHUS.
Ha dpnaHueBbIX rnib3ax AoNoNHNTENbHO HaHocutces norotvn n PN, DN dnaHua.

8. Ha norpyxaemyto 4acTb CTasIbHOW MM/ib3bl MOXET OblTb AOMONHUTENIbHO HAHECEHO TBEPAOCN/1aBHOE N3HOCO-
CTOliKOe N KOPPO3MOHHOCTOMKOE NOKPbITME. CNoco6 NoAyYeHUS NOKPLITUI HanbIIEHNEM C NOCeAyoW MM orniaBs-
JIEHVEM OCHOBaH Ha NpUMeHeHNM CaMO)ICYHOLLMXCS CNIaBOB, CoOAePXaLLmX 60p 1 KpemMHuid. ObpasyroLmecst npu
NX NnasfieHMn 60pOCUIMKaTBI CBA3LIBAKOT OKMC/Ibl XXenesa, HUKesA 1 Xpoma 1 BbIBOAAT UX H& MOBEPXHOCTb. 3TO No3-
BOJISIET HAHOCUTb MOKPbITUS 3HAYNTENTbHOW TO/LLMHBI.

Hannuve B onnasneHHbIX NOKPbITUAX 6OPUAOB XpOMa Y BbiCOKas
MWKPOTBEPAOCTb 06YCNaBMBatOT UX CTOVWKOCTb K abpasvBHOMY M 3PO3UOH- ‘
HOMY OeNCTBUIO, & TakkKe OYEHb BbICOKYIO M3HOCOCTOWKOCTb, KOTOpas npu- ‘
mMepHo B 10 pas 60nbLue, YeM y cTasin. OCO6EHHO BaXXHOE CBOWMCTBO On/ias-
NeHHbIX NOKPbITWIA N3 CaMO/IOCYIOLLNXCA NOPOLLKOB - TEPMOCTOMKOCTb U
XMMUYeckKas YCTOMUYMBOCTb BO MHOIMMX arpecCuBHbIX cpegax: NpecHom u
MOPCKOi BoAe, BOASHOM 1 NeperpeToM nape, CossiHOM, YKCYCHOM, NnaBuko-
BOi1, GOPHOI 1 XPOMOBOIA KMC/I0Tax, KAYCTUYECKON coAe, KaUTMAHOM LLEOKE,
CepoBoOAOpPOAeE, B pacnsasax cTekna v gp. bnarogapa Tomy, 4To HaYaulbHas
TBEPAOCTb TakMX NOKPbLITUIA Npy Harpese A0 500-600°C He n3MeHSAEeTCH, UX
NPUMEHSIOT B Ka4yecTBe TePMOCTOMKMX 471 paboTbl NPU BbICOKMX TeMMepa-
Typax. MakcumasibHas Temrepartypa NnpUMEHeHns 3alUUTHBIX TW/b3 C Mo-
KpbiTem mapku Stellite 6 — 800°C, kpaTkoBpeMeHHO (40 5 MUH) pa3peLleH
Harpes o 1000°C. M10THOCTbL ONJ1aB/IEHHOTO Cos cocTasnser 7,6 - 7,9 ricms,

YKA3AHUA MO SKCTTYATALNA

1. MOHT&X /b3 3aliUTHbIX HA TEPMOMETPUPYEMOM 06 bEKTE NPOBOAUTCA B COOTBETCTBMMN C UHCTPYKUMSAMMU Ha
obopyfoBaHve, Ha KOTOPOM MOHTUPYIOTCH TU/1b3bl 3aLMTHBbIE. YNIOTHUTEIbHbIE MPOKNAAKM B KOMM/IEKT NOCTaBKN He
BXOASAT, HO MOTYT MOCTaB/IATLCA MO OTAE/TbHOMY TPE6OBaHWIO.

2. B npouecce akcnayaTauuy b3 3allUTHbIX B YCIOBUSIX XMMWYECKA U KOPPO3VMOHHO-aKTUBHOW cpefbl BO3-
MOXHO YMEHbLUEHWNE TOSLUUHBLI CTEHKM Yexsa.

SAMNPELWAETCA SKCMNYATAUMA TNb3 SAWNTHBIX MMEKOLWWNX CNEABbI KOPPO3VMOHHO-OPO3NOH-
HOIO BO3JENCTBUSA CPE[bI.

MeTtoguka MPI FOHK)K-13 npegycmaTprvBaeT BO3MOXHOCTb pacyéta NPOYHOCTHBIX XapakTepuUcTuK rmb3 3a-
LLMTHBIX C y4ETOM 3a4aHHOW BENNYVHbI YMEHbLLEHWNE TOMNLLMHBI CTEHKM Yexna. [na nonyyeHns pacyéra fonyCTUMbIX
ckopocTeit no metoguke MPI FOHK)X-13 pekomeHayeTcsi 06paTUTbCs K MPOM3BOAUTENIO.

MpumeyaHne — YTOHeHNe CTEHKM Yexna Ha 1 Mm TpebyeT CHWXEHUS BEIMUUHBI NPefeibHO AONYCTYUMOro
pabouyero gasnexus B 2 pasa gns runs3 KOHKXK 014 n B 1,5 pa3 gns runs3 FOHKXK 016, 026, 018, 020, 024, a npe-
[enbHOoN ckopocTU NOTOoKa Ha 40 %. (MprBegeHHbIe BEMNUMHBI ABMIAITCA CNPaBOYHbIMMU).

3. Tnb3bl 3aWWTHbIE AO/MKHBI IKCM/TyaTMPOBAaTLCSA MPU CKOPOCTHAX NOTOKOB, HE NPEBbILLALLMX 3HAYEHUI onpe-
aenerHbix no MPIM KOHKX-13. MakcrMasibHast CKOpoCTb NOTOKa, HOMMHasIbHOe (YCNOBHOE) U paboyee gaBrieHune
BO3JECTBYIOLLEN Cpepbl ONpeaensoTcs No AaHHOW METOAMKE, NCXOAs U3 yCNoBMSA 0b6ecnevyeHnss CTaTuieckoin npouy-
HOCTW W/b3bl. Mpy pacyérax MakCMMaslbHOW CKOPOCTY NOTOKa yuuTbiBAETCA A/IUTe/lbHas NPOYHOCTb MaTepuasios.
[ns rmnb3 3awutHbIX hraduesbix moandukaunii OHKXK 019, 020, 024, 124 npegenbHble paboyune gaBfieHns orpa-
HMYeHbl NPOYHOCTLIO hnaHues. B Tabnuuax 6.1 — 6.9 npuBefeHbl psagbl 4ONYCTUMbIX AABIEHWIA NPW SKCMyaTaumm
rMMb3 3alMTHbIX. CnpaBoyHble 3HaYeHVs A0MYCTUMbIX CKOPOCTEN MOTOKOB ANSA MN/1b3 3aLUMTHBIX OCHOBHBIX MOANGN-
Kauumin npu akcnayartauum B cpegax ¢ nnotHoctamu 10, 100, 1000 kr/m3 n Temnepatypax o 600 °C, npu ycrioBuu
MOJTHOrO MOrpyXeHnsi B cpefy (6e3 yyeTta BblieTa NpPUCOeAMHUTENIbHOMO NaTpyobka/606bILKKM), KaK NoKa3aHo Ha pu-
CYHKe HWXKe, NpuBeeHbl B Tabnuuax 7.1 — 7.7.

a) 6)
a — pe3bboBas rmnb3a; 6 — dunaHuesas rub3a

TEPMOKAMMN TECEW
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Ecnn cKopoCTb 1 MNIOTHOCTb CPefpbl Ha 06bekTe 3KCnayatauuy MeHblle yKasaHHbIX B Tabnuuax 7.1 — 7.7 —
paspeLuaeTcs 3KCrnyaTMpoBatb MMsb3y 6e3 A0NO/HUTENbHbIX YTOYHEHWIA. EC/n NAOTHOCTL WMWK CKOPOCTb Ha 00b-
ekTe 60/bLie CnpaBoYHbIX — PeKOMEHAYEeTCS 06paTUTLCA K MPOU3BOAUTENIO A5 NONyHeHNUs pacyéTa [omnyCTUMbIX
ckopocTeit no metoguke MPT FOHKXX-13 npMMeHUTE/TbHO K YCI0BUSIM 3KC/TyaTalum ruib3bl 3alMTHOIA.

BHVMAHWVE: [Insa npoBefeHns pacyéToB HEOOX0AMMO yKa3aTb MOZAE/b M/b3bl 3aLUTHOW U YCI0BUSA 3KCrTya-
Tauuu, a MMeHHO: NJIOTHOCTb, AAaB/IEHNE 1 Temnepartypa Cpefbl, [A/IMHa yYacTKa rsb3bl, HAXOAALLLETOoCs B NOTOKE.

4. HepekomeHAyemblil Arana3oH CKOpOCTei — 3TO AnanasoH CKOpPOCTel, B Npedenax KOToporo CyLecTByeT Be-
POATHOCTb YCTa/IOCTHOO paspyLUEHNS M/1b3bl, BC/IEACTBME BO3HUKHOBEHMS PE30HAHCHbIX KoniebaHuin yexna ot B1b-
pauuun, BbI3bIBAEMOW CPbIBOM BUXPE NPW €ro nornepeyHom o6TekaHnn. YkasaHHblil Anana3oH onpeaensietcs CoOoTHO-
LUEHMEM COOCTBEHHOI YaCTOTbl KO/IE6aHUiA Yexna 1 4acToTbl BbIHYXAAKLWMX KonebaHuii 1 3aBUCUT OT (DU3NYECKUX
XapakTepucTuk cpefbl (N10THOCTb, BA3KOCTb, YMC/0 PeiliHonbaca).

BHUMAHWE: He pekomMmeHAyeMbI fMana30oH CKOPOCTEN MMEET CMbIC/T ONPeaenaTb UCKIKUNTESIBHO A1
peanbHbIX YC/10BUI akcnnyaTaumn! (ykasaHHble B Tabnmuax 7.1 — 7.7 3Ha4eHUs npvBegeHbl ANsa UAnCcTpa-
LM ero HaNMuunA y onpegenieHHbIX Mmoandukamii.

KOHCTPYKTUBHBIE OCOBEHHOCTW SAWLNTHBIX T'N/1Ib3

WcnonHeHusi BBEPTHbIX F/b3 MO BUAY YI/IOTHEHNS HA 06bekTe

Tabnunuya 3
McnonHeHue A McnonHeHve B McnonHeHune C

5 C NpoTouKol no FOCT 10549 € KoHMHECKON no FOCT 22526 no OCT 26.260.460

I pe3bboii i

c

Qg 2_.WJZ. 3 . ﬁ—,T.Q.

£ _ -~ | |

=2 | ]

go 5 s gl L JHs] g Al BE = . SE

3 =7 2 o Q | a

s e S 9] 55 g 1

& e | Lk D

Puc. 1 Puc. 2 Puc. 3 Puc. 4 Puc. 5
M Dm, mm | &, MM Dm,mm | & oMM | K& yin s MM | Dm, MM £ mm Dm, MM £ mm

M20x1,5 31 17 . ¥ 21,0 25 14 31 17
G1/2 31 17 a 21,5 26 14 31 17
G3/4 38 22 1 26,5 32 16 36 22
M27x2 . 38 22 1% 27,5 32 16 36 22
Gl 48 32 . 39 18 43 32
M33x2 48 32 39 18 43 32

WcnonHeHusi o BuAy YN0 THEHMS AaTUMKa B FU/ib3e

Mpocum 06paTUTb BHUMaHWE Ha TO, YTO MOHTaXHas A/IMHA TW/b3bl BCErja n3MepsieTcs OoT MOBEPXHOCTU
YNNOTHEHUS AaTuuKa B TIb3€ 1 3aBUCKT OT UCMOJTHEHUS], CM. Tabnuuy 3. TUb3bl A1 AaTYMKOB C KOHUYECKOW npurco-
e[JMHUTENbHOI pe3bb0i N3roTaB/MBAOTCS B UCMOMHEHWUN H MO BUAY YNIOTHEHUS AaTyvka B MMb3e — MojA Heno-
OBWKHBINA WTyLep (CM. kog 0603HavYeHns ANs Kaxkaon mogmchukauum runb3el, none Ne7).

Tabnuua 4
MpuMep oTcyeTa MOHTaXHOW AIVHbI A/151 AaTynKa MpuMep oTcyeTa MOHTaXHOW AIMHbI A/151 AaTynKa
C NOABWXHbIM LUTYLIEPOM C HEMNOABWXHbIM LUTYLLEpOM
Oarumnkm KTxx: 01.03; 01.07; 01.10; 02.10; Odatymkm KTxx: 01.26
TCMOT(TCMT): 101, 103; 105; 107 TCHOT(TCMT): 201, 202
| U=L | U=L-16 -
[
& 0 [ —
8 g B
g
[t N
2 ——— 16
16 L L
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McnonHeHust ynio THU T e/IbHbIX MOBEPXHOCT el dhaHLeB

Tabnuuya 5
WcnonHeHne
CraHgapT C coeguHu- . Moa npoknagky
TeNbHbIM C BbICTyNnom C BnaguHown C wwunom C nasom OBa/IbHOIO
BbICTYMOM ceyeHuns
OCT 12815 1 2 3 4 5 7
FOCT 33259 B E F C, L D,M J
ASME B 16.5 RF LM; SM LF, SF LT; ST LG; SG RTJ
DIN EN 1092-1 Type B Type E Type F Type C Type D Type H
3CKU3bI
YANOTHUTENb-
HbIX NOBEPX- é
HoCTell |

MN36bITOUHbIE AABNEHUS A1 TWb3 3aLLUTHbIX

Ta6nunuya 6.1 MN36bITouHbIe AaBneHusi no FOCT 356 Ans ruib3 3aluTHbIX M3 cTasieil mapok 08X18H10T, 12X18H10T

HomuHanbHoe (yC/10BHOE)
nAasneHve PN, MMNa

Pa6ouee aasneHve Pp npu Hanbonbluel Temnepatype cpedbl, MMa (krc/cm?)

(krc/cm?)

20 °C 200 °C 400 °C 520 °C 610 °C 700 °C
1,00 (10,0) 1,00 (10,0) 0,75 (7,5) 0,58 (5,8) 0,42 (4,2) 0,20 (2,0)
1,60 (16,0) 1,60 (16,0) 1,20 (12,0) 0,90 (9,0) 0,62 (6,2) 0,32 (3,2)
2,50 (25,0) 2,50 (25,0) 1,90 (19,0) 1,50 (15,0) 1,00 (10,0) 0,50 (5,0)
4,00 (40,0) 4,00 (40,0) 3,00 (30,0) 2,30 (23,0) 1,60 (16,0) 0,80 (8,0)
6,30 (63,0) 6,30 (63,0) 4,80 (48,0) 3,70 (37.,0) 2,50 (25,0) 1,30 (13,0)

10,00 (100,0) 10,00 (100,0) 7,50 (75.,0) 5,80 (58,0) 4,20 (42,0) 2,00 (20,0)
16,00 (160,0) 16,00 (160,0) 12,00 (120,0) 9,00 (90,0) 6,20 (62,0) 3,20 (32,0)
20,00 (200,0) 20,00 (200,0) 15,00 (150,0) 11,50 (115,0) 8,40 (84,0) 4,00 (40,0)
25,00 (250,0) 25,00 (250,0) 19,00 (190,0) 15,00 (150,0) 10,00 (100,0) 5,00 (50,0)
32,00 (320,0) 32,00 (320,0) 24,00 (240,0) 17,00 (170,0) 12,40 (124,0) 6,40 (64,0)
40,00 (400,0) 40,00 (400,0) 30,00 (300,0) 23,00 (230,0) 16,00 (160,0) 8,00 (80,0)
50,00 (500,0) 50,00 (500,0) 37,00 (370,0) 29,00 (290,0) 21,00 (210,0) 10,00 (100,0)
80,00 (800,0) 80,00 (800,0) 60,00 (600,0) 46,00 (460,0) 32,00 (320,0) 16,40 (164,0)

Ta6nunua 6.2 MN36bITo4YHbIE AaBneHns No FTOCT 356 A1 rMNb3 3almMTHbIX M3 CTain Mapku 12X1Mo

HoMuHanbHoe (yC/10BHOE)
nAasneHvie PN, MMa
(krc/cm?)

Pa6ouee aasneHve Pp npu HanbonbLuel TemnepaTtype cpedbl, MMa (krc/cm?)

20 °C

200 °C

320 °C

450 °C

510 °C

570 °C

40,00 (400,0)

40,00 (400,0)

35,00 (350,0)

30,00 (300,0)

23,00 (230,0)

12,00 (120,0)

50,00 (500,0)

50,00 (500,0)

45,00 (450,0)

37,00 (370,0)

29,00 (290,0)

15,00 (150,0)

80,00 (800,0)

80,00 (800,0)

70,00 (700,0)

60,00 (600,0)

46,00 (460,0)

24,00 (240,0)

Ta6nunua 6.3 MN36bITOYHbIE AaBNeHUs AN hnaHLEeBbIX MMb3 3alUTHBIX C YN/IOTHUTE/IbHLIMY NoBepXHoCcTAMM no ASME B16.5
13 ctaneii mapok AlSI 321

TemnepaTtypa, °C

M36bITouHOE gasneHne MMNa (krc/cm?)

Knacc dpnaHuya no ASME B16.5

150 300 400 600 900 1500 2500
o1 29 10 38 1,94 5,06 6,75 10,12 15,18 25,31 42,18
(19,40) (50,60) (67,50) (101,20) (151,80) (253,10) (421,80)
200 1,41 3,90 521 7,81 11,72 19,53 32,54
(14,10) (39,00) (52,10) (78,10) (117,20) (195,30) (325,40)
400 0,66 3,20 4,29 6,44 9,66 16,10 26,84
(6,60) (32,00) (42,90) (64,40) (96,60) (161,00) (268,40)
500 0,29 2,87 3,83 5,76 8,64 14,37 23,96
(2,90) (28,70) (38,30) (57,60) (86,40) (143,70) (239,60)
600 _ 2,07 2,75 4,13 6,20 10,33 17,2
(20,70) (27,50) (41,30) (62,00 (103,30) (172,23)
200 _ 0,80 1,07 1,61 2,42 4,03 6,72
(8,00) (10,70) (16,10) (24,20) (40,30) (67,20)
TEPMOKAT/ TECEW




9-8

Mnb3bl 3awmTHbIe OHKXK

2017

Ta6nunua 6.4 MN36bIToYHbIE AaBNeHUs AN hnaHLEeBbIX MMb3 3alUTHBIX C YN/IOTHUTE/bHLIMY NoBepXHoCcTAMU no ASME B16.5

n3 ctaneli mapok AlSI 316Ti, AlSI 316H

TemnepaTtypa, °C

M36bITouHOE gasneHne MMNa (krc/cm?)

Knacc pnaHuya no ASME B16.5

150 300 400 600 900 1500 2500

o129 0 38 1,94 5,06 6,75 10,13 15,18 25,31 42,19
(19,40) (50,60) (67,50) (101,30) (151,80) (253,10) (421,90)

200 1,40 3,64 4,85 7,27 10,91 18,18 30,31
(14,0) (36,40) (48,50) (72,70) (109,10) (181,80) (303,10)

400 0,66 3,00 4,01 6,01 9,00 15,01 25,01
(6,60) (30,00) (40,10) (60,10) (90,00) (150,10) (250,10)

500 0,29 2,88 3,84 5,76 8,64 14,37 23,96
(2,90) (28,80) (38,40) (57,60) (86,40) (143,70) (239,60)

500 _ 2,03 2,70 4,06 6,09 10,15 16,92
(20,30) (27,00) (40,60) (60,90) (101,50) (169,20)

200 _ 0,86 1,14 1,71 2,56 4,27 712
(8,60) (11,40) (17,10) (25,60) (42,70) (71,20)

800 _ 0,36 0,49 0,71 1,07 1,77 2,98
(3,60) (4,90) (7,10) (10,70) (17,70) (29,80)

Ta6nunua 6.5 MN36bITOYHbIE AaBNeHUs AN hnaHLEeBbIX MMb3 3alUTHBIX C YN/IOTHUTE/bHLIMY NoBEpPXHOCTAMM no ASME B16.5

13 ctanmn mapku AlSI 310S

TemnepaTtypa, °C

M36bITouHOE gasneHne MMa (krc/cm?)

Knacc dpnaHuya no ASME B16.5

150 300 400 600 900 1500 2500

o129 70 38 1,94 5,06 6,75 10,13 15,18 25,31 42,19
(19,40) (50,60) (67,50) (101,30) (151,80) (253,10) (421,90)

200 1,41 3,84 511 7,67 11,50 19,17 31,96
(14,10) (38,40) (51,10) (76,70) (115,00) (191,70) (319,60)

400 0,66 3,30 4,40 6,61 9,920 16,53 27,55
(6,60) (33,00) (44,00) (66,10) (99,20) (165,30) (275,50)

500 0,29 2,88 3,84 5,76 8,64 14,37 23,96
(2,90) (28,80) (38,40) (57,60) (86,40) (143,70) (239,60)

500 _ 1,71 2,29 3,42 513 8,56 14,26
(17,10) (22,90) (34,20) (51,30) (85,60) (142,60)

200 _ 0,56 0,75 1,12 1,68 2,81 4,68
(5,60) (7,50) (11,20) (16,80) (28,10) (46,80)

800 _ 0,22 0,29 0,42 0,63 1,05 1,75
(2,20) (2,90) (4,20) (6,30) (10,50) (17,50)

Ta6nunua 6.6 MN36bITOYHbIE AaBNEHUs ANA hNaHLEBbIX MW1b3 3alUTHBIX C YN/IOTHUTE/IbHLIMY NOoBEpPXHOCTAMM no ASME B16.5

13 cnnasa mapku Monel 400

TemnepaTtypa, °C

M36bITouHOE gasneHne MMa (krc/cm?)

Knacc pnaHuya no ASME B16.5

150 300 400 600 900 1500 2500
o129 70 38 1,62 4,22 5,63 8,43 12,66 21,09 35,15
(16,20) (42,20) (56,30) (84,30) (126,60) (210,90) (351,50)
100 1,41 3,66 4,89 7,33 10,99 18,33 30,54
(14,10) (36,60) (48,90) (73,30) (109,90) (183,30) (305,40)
200 1,28 3,34 4,45 6,67 10,00 16,67 27,78
(12,80) (33,40) (44,50) (66,70) (100,00) (166,70) (277,80)
200 1,04 3,33 4,40 6,65 9,97 16,62 27,71
(10,40) (33,30) (44,40) (66,50) (99,70) (166,20) (277,10)
375 0,76 3,30 4,41 6,61 9,91 16,51 27,52
(7,60) (33,00) (44,10) (66,10) (99,10) (165,10) (275,20)
400 0,66 3,27 4,36 6,55 9,81 16,36 27,27
(6,60) (32,70) (43,60) (65,50) (98,10) (163,60) (272,70)
475 0,38 2,12 2,83 4,23 6,35 10,59 17,64
(3,80) (21,20) (28,30) (42,30) (63,50) (105,90) (176,40)
TECEN TEPMOKAMN
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Ta6nunua 6.7 MN36bITOYHbIE AaBNeHUs AN hNaHLEeBbIX MM1b3 3alUTHBIX C YN/IOTHUTE/IbHLIMY NoBepPXHOCcTAMM no ASME B16.5
13 cnnasa Mapku Incoloy 800

TemnepaTtypa, °C

M36bITouHOE gasneHne MMNa (krc/cm?)

Knacc pnaHua no ASME B16.5

150 300 400 600 900 1500 2500

o129 70 38 1,62 4,22 5,63 8,43 12,66 21,09 35,15
(16,20) (42,20) (56,30) (84,30) (126,60) (210,90) (351,50)

200 1,30 3,46 4,61 6,92 10,38 17,29 28,83
(13,30) (34,60) (46,10) (69,20) (103,80) (172,90) (288,30)

400 0,66 2,89 3,85 5,76 8,65 14,41 24,03
(6,60) (28,90) (38,50) (57,60) (86,50) (144,10) (240,30)

500 0,29 2,68 3,58 5,36 8,06 13,42 22,37
(2,90) (26,80) (35,80) (53,60) (80,60) (134,20) (223,70)

500 _ 2,20 2,90 4,38 6,55 10,91 18,20
(22,00) (29,20) (43,80) (65,50) (109,10) (182,00)

200 _ 1,03 1,37 2,04 3,04 5,07 8,47
(10,30) (13,70) (20,40) (30,40) (50,70) (84,70)

800 _ 0,36 0,49 0,71 1,07 1,78 2,98
(3,60) (4,90) (7,10) (10,70) (17,80) (29,80)

Ta6nunua 6.8 N36bITOUHbIE faBieHUs AN naHLeBbIX M1b3 3alWMUTHbLIX C YNAOTHUTEbHBLIMW NOBEPXHOCTAMM N0 ASME
B16.5 n3 ctanun mapku Hastelloy C-276, Inconel 625, Incoloy 825

TemnepaTtypa, °C

M36bITouHOe gasneHne MMa (krc/cm?)

Knacc dpnaHua no ASME B16.5

150 300 400 600 900 1500 2500

o129 70 38 2,04 5,27 7,03 10,54 18,52 26,37 43,94
(20,40) (52,70) (70,30) (105,40) (158,20) (263,70) (439,40)

200 1,41 4,93 6,58 9,86 14,79 24,65 41,07
(14,10) (49,30) (65,80) (98,60) (147,90) (246,50) (410,70)

400 1,04 4,38 5,81 8,74 13,11 21,86 36,41
(10,40) (43,80) (58,10) (87,40) (131,10) (218,60) (364,10)

500 0,66 3,72 4,99 7,45 11,20 18,67 31,09
(6,60) (37,20) (49,90) (74,50) (112,00) (186,70) (310,90)

600 0,29 2,88 3,84 5,76 8,64 14,37 23,96
(2,90) (28,80) (38,40) (57,60) (86,40) (143,70) (239,60)

200 2,20 2,92 4,38 6,55 10,91 18,20
B (22,00) (29,20) (43,80) (65,50) (109,10) (182,00)

800 B 0,90 1,19 1,79 2,68 4,47 7,44
(9,00) (11,90) (17,90) (26,80) (44,70) (74,40)

Ta6nunua 6.9 MN36bITOYHbIE AaBNeHUs ANA hNaHLEeBbIX MMb3 3alUTHBIX C YN/IOTHUTE/bHLIMY NoBEpPXHOCTAMU no ASME B16.5

13 ctanmn mapku AlSI 904L

TemnepaTtypa, °C

M36bITouHOEe gasneHne MMa (krc/cm?)

Knacc dpnaHuya no ASME B16.5

150 300 400 600 900 1500 2500

0T -29 20 38 2,01 523 6,98 10,46 15,69 26,16 43,59
(20,10) (52,30) (69,80) (104,60) (156,90) (261,60) (435,90)

100 1,60 4,19 5,58 8,37 12,56 20,94 34,88
(16,00) (41,90) (55,80) (83,70) (125,60) (209,40) (348,80)

200 1,36 3,54 4,71 7,07 10,60 17,68 29,46
(13,60) (35,40) (47,10) (70,70) (106,00) (176,80) (294,60)

300 1,04 3,06 4,08 6,12 9,18 15,31 25,50
(10,40) (30,60) (40,80) (61,20) (91,80) (153,10) (255,00)

75 0,76 2,88 3,84 5,76 8,64 14,40 24,00
(7,60) (28,80) (38,40) (57,60) (86,40) (144,00) (240,00)
TEPMOKAT/ TECEN
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CnpaBOoYHbIle 3HaYEHMS A0MYCTMMbIX CKOPOCTEN NOTOKOB A/ /b3 3alUTHbIX OCHOBHbIX MOAMUKa-
Luia (Mpuy yC/10BMM MOJTHOTO MO PY>XEHUSA B CPeay)

Ta6nunua 7.1 [JonycTyMble CKOPOCTM NOTOKOB A5 rusib3 3awmTHbIX KOHKXK 015 13 ctanm 12X18H10T

, S 2 MoHTaxHas AnuHa, L, mm
of 2iEc| g0 | B2 A
§22323| g°. | 8% 630- | 1250-
S % Iz C G I = 80-160 200 250 320 400 500 2500 3150
SR ggae 52 5& 1000 | 2000
9] o VX (G- c O
R Q = Cg Jonyctumas cKopocTb NOTOKa, M/C
1000 6,8 5,2 4,2 3,2 24 1,9 0,9 0,4 — —
20 - 400 100 21 16 13 10 8 6,3 3,0 15 1 1
10 68 49 42 32 24 19 9,0 4,0 4 3
1000 39 2,9 2,3 19 14 11 0,5 0,2 — —
14 1 20,0(200) 1400600 | 100 | 12,4 9.6 74 59 4.6 37 2,0 08 1 1
10 39 29 23 19 14 11 5,0 3,0 3 2
He pekoMeHaye- 013
Mblli AranasoH 28-53 | 17-32 | 11-20 | 5,5-12 (35-75 [224,7 |05-1.2 O 29 — —
CKopocTeii, m/c '
1000 7.4 6 4,6 3,6 2,8 2,2 11 0,6 — —
20 - 400 100 24 19 15 11 9 7 3,5 1,8 1 1
10 74 60 46 36 28 22 11 55 5 4
1000 4,3 3,3 2,6 2 1,6 1,3 0,6 0,3 — —
16 | 20.0(200) 1400_p00 | 100 | 136 | 105 | 84 6.5 5 4 2 1 1 1
10 43 33 26 20 16 13 6 3 3 3
He pekoMeHaye-
Mblli AranasoH - 22-44 15-27 7-16 45-10 | 3-6,5 | 0,7-1,6 | 0,2-0,4 — —
CKopocTeii, m/c
1000 9,8 7.4 6 4,6 3,5 2,8 1,4 0,7 1 —
20 - 400 100 31 24 19 14 11 8,8 4,4 2,2 2 1
10 98 74 60 45 35 28 14 6,6 6 4
1000 5,6 4,3 3,4 2,6 2 1,6 0,8 0,4 — —
20 1 20,0(200) | 400-600 | 100 17 136 | 105 8 6.5 5 25 13 1 1
10 56 43 34 26 20 15 7,8 4 4 3
He pekoMeHaye-
MblIli AranasoH - 39-73 | 24-45 | 14-26 9-16 5-10 |1,1-2,4]|0,3-0,6 — —
CKopocTeii, m/c
Ta6nwnua 7.2 [onycTyMble CKOPOCTW NOTOKOB A/15 rsib3 3awnTHbIX KOHKXK 014 13 ctanm 12X18H10T
, © 2 MoHTaxHas AnunHa, L, mm
a2 224 o £ i
582|233 g° g =
% g % z z (\‘j 2 g‘ 3 120 160 200 250 320 400 500 630 800 1000 1250
sx |8s% ¢ =S oI
0|85 o0X (G- =)
<3 Q = Cg [onycTumasn ckopocTb NOoToka, M/C (HEPeKOMeHAYyeMbIi Auana3oH cKopocTeii, M/c)
15 12 0,9
1000 11,8 8,5 6,6 5,2 4 3,1 25 1,9
(1,1-2) |(0,7-1,2)((0,4-0,8)
16,4 12,6 10 7,9 6,2 49 3,9 3,1
20 - 400 100 37,3 26,8 20,9
(13-25) | (8-15) | (5-10) | (3-6) | (2-4) (2-2) {(0,7-1,4)|(0,5-0,9)
1 117 84 66,3 52,1 40,1 31 25,1 | 19,8 15,7 12,3 9,8
71-133) | (37-69 22-42 14-26 8-15) | (5-10 3-6 1-3 0,8-1,4) ((0,5-0,9
16 | 32,0 (320) ( )| ( ) | ( ) | ( ) | (8-15) | (5-10) | (3-6) (1-3) |( )| ( )
0,9 0,7
1000 8,8 6,3 49 3,9 3 2,3 1,8 1,4 11
(0,7-0,9)|(0,4-0,8)
9,5 75 59 47 3,7 2,9 2,3
400-600| 100 28 20 15,7 12,3
(7-14) | (5-9) | (3-6) | (2-4) | (2-2,3) |(0,7-1,4)|(0,5-0,9)
10 88 64 49,8 39,1 30,1 | 23,8 | 18,9 | 14,8 11,8 9,2 7.4
(69-129) | (36-67) | (22-41) | (13-25) | (8-15) | (5-10) | (3-6) | (2-4) | (1-2,3) |(0,8-1,4)|(0,5-0,9)
TECEN TEPMOKATIN
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Ta6nunua 7.3 [donycTyMble CKOPOCTM NOTOKOB A5 rusib3 3awmTHbIX KOHKXK 016 13 ctanm 12X18H10T
MoHTaxHas AnunHa, L, mm
MOHTXC | Temneparypa, oc| O™ 130 | 160 | 200 | 250 [ 320 | 400 | s00 | 630
Has pe3bba cpenbl, Kr/m
JonycTtumas ckopocTb NOTOkKa, M/C
1000 25 18 14 11 8,4 6.6 52 4
20 - 400 100 80 57 44 34 26 20 16 13
M27x2, 10 140 140 140 110 84 66 52 41
G3/4, K3/4” 1000 19 13 10 8 6 4,5 3,5 3,1
400 - 600 100 60 43 33 26 20 15 12,5 9,8
10 140 130 105 82 63 49 39 31
1000 41 28 21 16 12 9 7 6
20 - 400 100 130 90 68 52 39 31 24 19
M33x2, G1, 10 140 140 140 140 126 98 77 60
K1” 1000 31 21 16 12 9 7 5 4
400 - 600 100 99 67 51 39 30 23 18 14
10 140 140 140 125 94 74 58 45
Ta6nunua 7.4 [donycTyMble CKOPOCTM NOTOKOB A5 Mb3 3amTHbIX KOHKXK 017, KOHKXK 018
MorpyxHas anunHa, U, mm
Te""”eopcawpa' C';’e‘z::o'(cr}'\'} 100 120 160 200 250 320
[JonycTtumas ckopocTb NOTokKa, M/C
mMaTtepuan — 12X18H10T
1000 43,0 34,7 24,9 19,4 15,8 12,1
20 - 400 100 135,9 109,7 78,8 61,2 50,1 38,3
10 140,0 140,0 140,0 140,0 140,0 121,3
1000 32,3 26,1 18,7 14,6 11,9 9.1
400 - 600 100 102,1 82,5 59,2 46,0 37,7 28,8
10 140,0 140,0 140,0 140,0 119,2 91,1
maTtepuan — 12X1IM®
1000 48,4 39,1 28,0 21,8 17,8 13,6
20 - 400 100 140,0 123,6 88,7 69,0 56,5 43,2
10 140,0 140,0 140,0 140,0 140,0 136,6
1000 26,8 21,6 15,5 12,1 9,8 7,5
400 - 600 100 84,7 68,4 49,1 38,2 31,2 23,9
10 140,0 140,0 140,0 120,7 98,9 75,6
Ta6nwnua 7.5 [JonycTuMble CKOPOCTU MOTOKOB A5 TNb3 3almTHbIX KOHKXK 019 u3 ctann 12X18H10T
ﬂg “Izﬂa TemnepaTypa Egé)':b e 800
qexnz’ CTeHKM /P cpopn, | 200 250 320 400 500 1000 2500 | 3150
D, MM qeth('CIa, Kr/m?® [JonycTmas CKOpPOCTb NOTOKa, M/C
1000 6 47 3,7 2,8 2,3 11 — —
20 - 400 100 19 15 11 9 7 3,5 1 1
10 60 47 37 28 23 11 5 4
1000 45 3,5 2,6 2,1 1,7 0,8 — —
16 2 400 — 600 100 14 11 84 6.6 52 2,6 1 1
10 45 35 26 21 17 8 3 3
He PeKoOMeHAyeMbIi
[uana3oH CKOpoCTeid, 20-38 13-24 7-15 4595 3-6 0,7-1,5 — —
m/c
1000 7,7 6 45 3,5 2,9 14 1 —
20 - 400 100 24 19 14 11 9 4.4 2 1
10 75 60 45 35 29 14 6 4
1000 5,6 4,4 3,3 2,6 2 1 — —
20 25 400 — 600 100 18 14 11 84 6.6 1 1
10 56 44 33 26 20 10 4 3
He pekoMeHAayeMbli
[uana3oH CKOpoCTeid, 32-59 20-38 12-23 7,5-15 4,5-10 1,1-2,4 — —
m/c
TEPMOKAT/ TECEW
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Ta6nunua 7.6 JonycTUmMble CKOPOCTU MOTOKOB AN b3 3alumTHbIX KOHKXK 020 13 ctann 12X18H10T
[na- Mnot- MoHTaxHasa annHa, L, Mmm
q"gi;g T;";g’e?g' C*;,‘;‘LT‘:’ 160 ‘ 200 ‘ 250 ‘ 320 ‘ 400 ‘ 500 ‘ 630 ‘ 800 ‘ 1000 ‘ 1250
D, mm Kr/im® Jonyctumas ckopocTb NOoToKa, M/C
1000 19 14 11 8 6 5 4 3,2 2,5 1,9
20 - 400 100 62 47 36 27 21 16 13 10 7 6
10 140 140 116 86 66 51 41 32 25 19
23 1000 14 11 8 6 5 3,9 3 2,4 1,9 1,4
400 - 600 100 47 35 27 20 15 12 9,9 7,6 6 4
10 140 112 87 65 50 39 31 24 18 14
1000 32 23 18 13 10 8 6 5 4 3
20 - 400 100 101 75 58 43 34 28 21 16 13 10
35 10 140 140 140 136 108 89 68 53 43 33
1000 24 17 13 10 8 6 5 4 3 2
400 - 600 100 76 56 43 32 25 21 16 12 10 7
10 140 140 138 102 81 67 51 40 32 25
Ta6nwuua 7.7 [JonycTUMble CKOPOCTU MOTOKOB AN TNb3 3almTHbIX KOHK)K 024 u3 ctann 12X18H10T
MoHTaxHasa AnnHa, L, mm
AvaveTp Temnepatypa, | MnoTHOCTb
qex&;, D, oC cpeb, KriM® 160 200 250 320 400 500 630
[JonycTtumas ckopocTb NOTOkKa, M/C
1000 10 8 6 4 3 3 2
20 - 400 100 34 25 20 15 12 9 7
18 10 100 80 60 45 35 30 20
1000 8 6 4 3 2 2 1
400 - 600 100 26 19 15 11 9 7 5
10 80 60 45 35 25 20 15
1000 12 9 7 5 4 3 2
20 - 400 100 39 30 23 17 13 10 8
20 10 120 90 70 55 43 34 26
1000 9 7 5 4 3 2 2
400 - 600 100 29 22 17 13 10 8 6
10 90 70 55 41 32 25 20
TECEW TEPMOKATIM/




