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M E X T OGCYO0AUPG CTOBTEUHTUHUBbB W CTAHOAPT

Cocyabl u annaparbl
HOPMbI U METOAbl PACHETA HA NMPO4YHOCTb
PacueT Ha NPOYHOCTb NPU MaNIOLMKITOBbIX Harpy3kax

Vessels and apparatus.
Norms and methods of strength calculation.
Strength calculation under low-cyclic loads

Dara BBeaeHusa — 2018—08—01

1 O6bnacTb NnpuMeHeHusA

Hacroswui ctaHaapt ycTaHaBnMBaEeT HOPMbl U METOAbI pacyeTa Ha NPOYHOCTbL COCYAO0B M annapaTtos,
NPUMEHSIEMbIX B XMMUYECKOIA, HEDTErasonepepabarbiBatoLen U ApYrMX CMEXHBIX OTPaCAsX NPOMBILLIIEHHO-
cTH, paboTaoLmx B YCNOBUAX MHOTOKPATHBLIX HArpy30K OT AABMNEHUs, CTECHEHHOCTM TemnepaTtypHbix aedop-
MaLWit 1 APYTMX BUAOB HArPY3OK MPW YNCHE LMKNOB HarpyxeHus He 6onee 108 sa Beck cpok skcnnyaraumu.

PacyeTHble hOpMYnbl HACTOALLErO CTaHAAPTa NPUMEHMMbI NPU YCITOBUU, YTO pACYETHLIE TEMNEpPaTypbl
He MPEeBbILLAIOT 3HAYEHWIA, NMPU KOTOPbIX HEOOX0AUMO YUUTLIBATL MON3y4eCTb Marepuana B COOTBETCTBUM C
MOCT 34233.1. Ecnn OTCYTCTBYIOT TOYHbIE AaHHBLIX N0 3TUM Temneparypam, T0 hopmysibl NPUMEHUMbI NPU
pacyeTHbIX TeMNepaTypax, koTopble He npesbiwwatot 380 °C aAna yrnepoaucTeix cranei, 420 °C — ana Hu3-
KONEernpoBaHHbIX M NErMpoBaHHbIX cTanen, 525 °C — ans aycreHuTHbIX ctanen, 150 °C — ana anioMuHus u
ero cnnaeos, 250 °C — ansa meau u ee cnnaeos, 300 °C — ans TuTaHa n €ro CNnNasoB.

Hacroswumii crangapt npumensiercs coBmectHo ¢ NTOCT 34233.1, FTOCT 34233.2, TOCT 34233.3,
MOCT 34233.9, TOCT 34233.11.

2 HopmaTuBHbIE CCbINKU

B HacTosLeM CTaHaapTe UCnosnb3oBaHbl HOPMaATUBHBLIE CCLIJTIKM HA cneaylolue craHaapTbl:

FOCT 34233.1 Cocyabl u annapatbl. Hopmbl 1 MeTOAbI pacyeTa Ha NpoYHOCTb. O6ume TpeboBaHnA

FOCT 34233.2 Cocyabl u annapartbl. HOpMmbl U METOABI pacyeTa Ha NPOYHOCTL. Pacyer uunuHapuye-
CKMX U KOHMYECKUX o6eyaek, BbIMyKIbIX U NMOCKUX AHULL U KpbILLEK

FOCT 34233.3 Cocyabl u annapartbl. HOpMbl 1 METOALI pacyeTa Ha NPOYHOCTb. YKpensieHne oTBepCcTui
B o6eyvaikax u gHWLIAX NPV BHYTPEHHEM U BHELUHEM AaBneHusax. Pacyer Ha npouHOCTb obevaek u gHu npu
BHELUHUX CTaTUYECKMX Harpy3kax Ha LUTyuep

FOCT 34233.4 Cocyabl n annaparbl. HopMmbl U METOAbI pacyeTa Ha NPOYHOCTL. PacyeT Ha NPOYHOCTL U
repMETUYHOCTE PriaHLEBbIX COEAUHEHUN

FOCT 34233.5 Cocyabl 1 annaparbl. HOpMbI U METOAbI pacyeTa Ha MPOYHOCTL. Pacder obeqaek u
[AHULL OT BO3EMCTBUA OMOPHLIX Harpy3oKk

FOCT 34233.7 Cocyabl u annapatbl. HOpMbl MU METOAb!I pacvyeTa Ha NPOYHOCTL. TennNOOOMEHHbIEe
annaparbl

FOCT 34233.9 Cocyabl n annapatbl. HOpMbl 1 METOAbLI pacyeTa Ha NPOYHOCTb. ANnaparbl KONIOHHOTO
Tnna

M3paHue ocpuumansHoe
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FOCT 34233.11 Cocyabl u annaparbl. HOpMbl 1 METOAbLI pacyeTa Ha NPOYHOCTb. MeToa pacyerta Ha
NPOYHOCTb 06evaek U AHULL C YYETOM CMELLEHUA KPOMOK CBAPHBLIX COEAUHEHUN, YITIOBATOCTU U HEKPYINOCTU
obeyvaek

[OCT 30780 Cocyabl M annaparbl cranbHble. KoMneHcaTopbl cunb@OoHHbIE M NMMH30BLIE. MeToab!l pac-
YeTa Ha NMPOYHOCTb

MpumeyaHue — MNpu NONb30BaHAU HACTOALWM CTaHAAPTOM Lienecoobpa3Ho NPOBEPUTL JeWCTBUE CChIOY-
HbIX CTAHAAPTOB U KNaccMdunKaTopoB Ha opULUManbLHOM UHTEPHET-CaliTe MexrocyaapcTBEHHOMO COBETa NO CTaHAapTU-
3aLuKn, METPONOrnN 1 ceptTudukaLmmn (www.easc.by) unu no ykasaTensam HauMoHarnbHbIX CTaH4apToB, W3jaBaeMbiM B
rocyfapcraax, ykazaHHbIX B NPeAUCIIOBUN, UNKU HA odPULnanbHbIX caiiTax COOTBETCTBYIOLLMX HALMOHaNbBHLIX OpraHoB Mo
cTaHfapTu3aumn. Ecnu Ha JokyMeHT JaHa HeflaTUpoBaHHas CCbinNka, TO CNefyeT UCMOrbL30BaTh AOKYMEHT, AeNCTBYOLMIA
Ha TEKYLUUIA MOMEHT, C y4ETOM BCEX BHECEHHbIX B HEM0 U3MEHEeHUN. ECNK 3aMeHeH CChINOYHLIA JOKYMEHT, Ha KOTOPLIi
JlaHa JaTupoBaHHas ccbifika, TO CrieAyeT UCNOoNb30BaTb yKasaHHYH BEPCUIO 3TOro AoKyMmeHTa. Ecrnu nocne npuHATUA
HaCTOSILLEro CTaHAapTa B CCbINOYHbIA JOKYMEHT, Ha KOTOPLIN AaHa AaTUpoBaHHas CCbifika, BHECEHO U3MEHEHWe, 3aTpa-
rusatolLee NONOXEHUE, Ha KOTOPOe aHa CCbInKa, TO 3TO NONOXeHUe NpuMeHseTcs 6e3 yyeTa AaHHOro U3MeHeHus. Ecnu
[OKYMEHT OTMeHeH 6e3 3aMeHbl, TO NOMOXeHUe, B KOTOPOM JlaHa CCbiNka Ha Hero, NPUMEHSIETCA B YacTu, He 3aTparusa-
toLLEN 3TY CChINKY.

3 O603HauYeHUs

B HacTosLEM CTaHAAPTE NPUMEHEHBI crieayiowme 0603HaYEHUA:

A — Xxapakrepuctuka marepuana, MMa;
— Xxapakrepuctuka marepuana, MMa;
c — cyMmMa npubaBOK K paCYETHOW TONLWMHE CTEHKU 06e4ankn, MM;
C — MONPaBOYHbLIN KOIPDULMEHT, yUUTbIBAIOWLMI TEMNEPATYPY;
D — BHYTPEHHWII AnameTp cocyaa, MM;
E, — MOZynb NPOAOSILHON YNPYroCTH NPU pacHeTHon Temneparype, MMa;
[F] — AonycKkaemoe pacTarusatoLuee unu cxxuMaioulee ycunue, H;
AFj — pasmax konebaHuin ycunus, H;
i — WHAEKC Harpy3ku;
j — MHAEKC AnA 0003HAYEHUS LMKNa HarpyxeHusi (OAHOro BUAA);
H; — Harpyska i-ro Tuna (aaBneHue, MOMEHT, YCUnue n Ap. UNu UX COBMECTHOE BO3AENCTBUE);
AH; — pa3max konebaHuii Harpy3ku i-ro Tuna (fMaBHOTO U BTOPOCTENEHHOrO);
K, — 9 PEKTUBHBIN KOIPDPUUMEHT KOHLIEHTPALIMM HANPSDKEHUIA;
M) — JonyckaeMblii usrnbatowpmii MOMeHT, H-MM;
AMj — pa3max konebaHua nsrubatoiero MmoMmeHta, H-mm;
Nj — YMCIO LMKITOB Harpy>XeHust j-ro Buaa;
[Nj] — [0NYCKaeMO€e YUCHO LMKINOB Harpy>XeHus j-ro Buaa;
N — YUCNO LMKITOB HArpyXeHus,
[M] — [A0MYyCKaeMOoe YMCNO LINKINOB Harpy>xeHus;
ny — Kko9ppULUMEHT 3anaca NPOYHOCTM MO YUCHTY LIMKIOB;
ng — Ko3appuLUMEHT 3anaca NPOYHOCTU NO HAMPSHKEHUSIM;
p — pac4eTHOe JaBneHue B COCyAe B COCTOSIHUM KCnnyaTaumm unu ucnbitaHus, MMa;
[p] — [onyckaeMoe BHyTpeHHee U3bbITOYHOE UMK HapyxHoe aaenexue, MMa;
Apj — pa3amax koneGaHus pabodero gasneHus, MMa;
s — TOSLLUMHA CTEHKMU Cocyaa, MM;
q — KO9(PPULMUEHT YyBCTBUTENLHOCTI K KOHLEHTPaLUWU HaNpsDKeHU I,
Ryt — BPEMEHHOe CONpOTUBNEHWE MaTepuana npu pacyeTHon Temneparype, MMa;
ATTj — pasmMax konebaHus pasHOCTM TeMnepaTyp ABYX COCEAHMX TOYEK CTEHKU cocyaa, °C;
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ATaj — pasmax konebaHuil pacyeTHbIX TEMNEPAaTYp B MECTaX COeAMHEHUS ABYX MATEPUanos ¢ pasnuy-
HbIMK KO3 PULUUEHTaMM NMHERHOTO pacLLUMpeHus, °C;

t — pac4yeTHasa Temneparypa, °C;

u — K093(PPUUUEHT NUHEHHOTO CYMMUPOBAHUS NOBPEXAEHWIA;

Q, 0y, 0, — TemnepaTypHble KOathPULIMEHTLI NMHENHOTO pacLunpeHus marepuanos, 1/°C;

) — BENUYUHA CMELLEHUS CPEAUHHbIX NOBEPXHOCTEN SIMCTOB, MM;

n — KO3(PDULIMEHT, YYUTLIBAIOLLMIA MECTHLIE HAMPSDKEHUS;

& — KOA(PDULIMEHT, YYUTLIBAIOLWIA TUM CBAPHOTO COEANHEHUS;

G, — aMmnnuTyga HanpskeHun, MMa;

[o] — Jonyckaemoe HanpsikeHue npu pacyetHon Temnepatype no NOCT 34233.1 ans paccmarpusae-
MOro anemMmeHTa cocyaa, Mra;

[c,] — Jonyckaemas amnnuTyaa HanpsbkeHuit, MMa;

Aoy, Acy; Ac,, Arxy; At,,, Aryz — pasmaxu coCTaBnaLLMxX HanpsxeHuin, MMNa;
Acy; Aoy, Aoy — pasMaxu rmasHbIX Hanpsprenuin, MMa.

4 Oo6wme nonoxeHus

4.1 PacyeT Ha ManouMKnoBYIO MPOYHOCTL NPOBOAAT ANsi COCYAOB U anmnaparos, KOTOPbIE OTBEYAlOT YC-
NOBWAM MPOYHOCTY MPU CTAaTUYECKOI Harpyske.

4.2 PacyeTHOE YNCNO LMKIIOB HAarpy>XeHusi cocyza unum annapara ornpeaensiiorT Ha OCHOBaHWUK YCTaHOB-
NEHHOro B JJOKyMEHTaLuu pexumMa aKenyataumum nu pacHeTHOro cpoka cnyxobl.

4.3 oA UMKNOM Harpy>eHUs NOHUMAIOT NOCNeA0BaTENbHOCTb M3MEHEHUS HArPy3KU, KOTOPas 3aKkaH41u-
BAETCA NepBOHaYyasribHbIM COCTOAHUEM U 3aTEM NOBTOPSETCS.

4.4 Mopa pasmaxom konebGaHus Harpysku cnegyet NOHUMMaTh Pa3HOCTb MeXAy MakCUMarbHbIM U MUHU-
ManbHbIM 3HAYEHUAMW HArpy30K B TE4EHNE OAHOTO LiMKIa.

Apj = max(pj; 0)—min(pj; 0);

AFj = max(Fj; 0) - min(Fj; 0);

AMj = max(Mj; 0)—m|n(Mj;0).

B cooTBeTCTBUM C pEXUMOM SKCTnyaTaLumu pasmaxu koneGaHuii Harpy3ok MoryT GbiTb pasHbIMU. YCIoB-
HO X pa3aensioT Ha rnasHbie (Tun 1) U BTOpoCcTeneHHbIe (TN 2) (CM. pUCYHOK 1).
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PucyHok 1, nucT 1 — 3niopbl UUKNOB HarpyXeHus
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AH A Paamax
AH, Harpyaku
1-ro TMna
0 >
Ny = 2 umkna Bpems
AH A Pasmax
AH, Harpysku
2-ro TUna
0 N N, = 3 uukna Bpems

PucyHok 1, nuet 2

Ha pucyHke 1 Ans ynpoLleHus pacyeToB 3Mopekl LUKNOB Harpy>xeHua NpeacTaBneHsl B BuaAe NPsiMo-
YFONbHWKOB, MPKU 3TOM YMCIIO LUKIOB ONPEeaensaeTca npyu noCTOAHHOM pa3maxe koneGaHus Harpy3ku.

4.5 MNpwu pacyeTe Ha ManouUMKIIOBY NPOYHOCTb YYMTLIBAIOT CReayioWwme LUNKbl HAarpPy>XeHUs:

- paboumne LuKnbl, KOTOPLIE UMEIOT MECTO MEXAY NYCKOM M OCTAHOBOM PacCYUTLIBAEMOrO Cocyaa W OT-
HOCATCA K HOPMAanbHON JKCMyaTauum cocyaa;

- LMKIbl HArpy>XeHUs1 NPpU NOBTOPSIOLLIMXCS UCTILITAHUAX AABIEHUEM;

- LMKIbl AONOMHUTENBHBIX YCUIUIA OT BO3AENCTBUA TPYOONPOBOAOB HA 3NEMEHTLI CocyAa UM annapara
yepes KpenneHue;

- LIMKIbl Harpy>eHusl, BbI3BaHHbIE CTECHEHHOCTbLIO TEeMNEepaTypHbIX AedopmaLmii Npu HOPMAarnbHON 3KC-
nnyarauuun cocyaa.

4.6 Mpu pacyeTe Ha ManNoOUMKIIOBYIO NPOYHOCTb HE YUUTBIBAIOT LMKIbl HArPY>KEHUSA:

- OT BETPOBLIX U CENCMUYECKMNX BO3AENCTBUMN;

- OT Harpysok, BO3HMKaOLWMUX NPU TPAHCNOPTUPOBAHUN U MOHTAXE;

- OT Harpys3ok, y KOTOpbIX pasMmax konebdaHumn He npesbiwaeTt 15 % A0NyCTUMOrO 3HAYEHUA, YCTAHOBIEH-
HOrO MpU pacyeTe Ha CTaTMYECKYI0 MPOYHOCTL (3@ UCKIIOUEHUEM ayCTEHUTHBIX CTanen, Ans KOTOpbIX pa3max
koneGaHui He AomKeH npesbiwaTb 25 %). MNpy onpeaeneHnyn CyMmbl pa3MaxoB HArpy30K OT PasfYHbIX BO3-
OeViCTBUIN He YUNTLIBAKOT BTOPOCTENEHHbIE pa3Maxu konebaHui Harpy3ok, KOTopble CoCTaBnAlT MeHee 10 %
BCEX OCTarbHbIX HAarpys3ok;

- TEMNEPAaTYPHbLIX HArpy30K, Npu KOTOPbIX pa3max konebaHusi pasHOCTU TEMNEPATYP B IBYX COCEAHUX TOY-
kax meHee 15 °C. Noa coceagHMMM TOMKaMK Crieayer NoOHUMATb [IBE TOUKU CTEHKU COCyAa, PacCTOSAHME Mexay
KOTOPLIMW B MEPUAMOHATNLHOM HANPABMEHUM HE NPEeBbILLAET V2D - s. [INa nnockux aneMeHToB Ana nepenaos
TemMneparyp no TonLmHe obevaek coceiH1E TOUKU ONPEAEnAIOTCA Kak ABE TOYKU HA HOPMAaru K NOBEPXHOCTH;

- pasmaxoB konebaHun TemMnepaTypbl B MECTE COEAUHEHUA MaTepnanoB C PasnMYHbIMU KOS PULUEH-
TaMmy NIMHENHOIO pacLUMpPEHUst, KOTOpbie He npesbiwatot 50 °C.

4.7 Pazmaxu konebaHuit Harpy3ok onpeaensior Ha OCHOBaHUM pabo4vMx Harpy3ok.

4.8 Yyucno UMKIOB Harpy>xeHusi onpeaensiiot N0 YCTAHOBNEHHOW B AOKYMEHTaLuu AONTOBEYHOCTU CO-
cyAa unu annapara.

5 YcnoBus npoBepKn Ha MasrioLMKIOBYHO NPOYHOCTb

5.1 MoBepoYHbIN pacyeT Ha ManNoOUMKMOBYIO MPOYHOCTb BLINOSIHAKOT HA OCHOBE aHanM3a 0bLIEro u MeECTHOTO
HaMPSXXEHHOTO COCTOAHUSA C LIEMNBIO UCKIOYEHUS NOABNEHUA TPELWMH. PacqeT HanpskeHui NpoBOAST B NPeAnono-
YKEHWM NMHENHO-YMNPYroro NOBEAEHUs MaTepuana, 3a UCKSIloYeHneM 0cob0 OroBOPEHHbIX crydaeB. MonyyeHHble
aMMAUTYAbl YCROBHbIX YNPYIMX HAMPSDKEHUI HE AOSMKHBI MPEeBbILLATh A0NYCKaeMble aMIUTYAbl HAaNPsDKEHUN.

5.2 PacyeT Ha ManoumMKnoByO MPOYHOCTbL MO pasdernam 6 u 7 He NPOBOAAT, €Cnu Ans BCEX ANIEMEHTOB
COCYZO0B BbIMOMHAOTCA CrNeayloLmne YCnoBUs:

a) obLlee YNCHO LMKITOB Harpy)XeHusl 3a BeCb CPOK 3KCMIyaTauuu He NPeBLILLAET:
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1) 103 UMKNOB — NS CTaNbHLIX COCYA0B W annNapaTos, COCYA0B U3 NaTtyHn mapok JIC59-1, 63,
cnnasoB anioMuHus mapok AMr2 u AMr3, TutaHa n TUTaHOBbIX cnnasos mapok BT1-0, BT1-00, OT4-0, AT3;
2) 3 - 103 UMKNOB — ANA COCYA0B M3 Mean mapok M2, M3, M3p 1 cnnasa aniomuimusi mapku AMUC:;
3) 0,2 - 103 unknoB — ANnA COCyA0B U3 NaTyHu Mapok JDKMu59-1-1, NIO62-1 u cnnasos anioMuHus
Mmapok AMr5 n AMr6;
4) 10° unknoB — ANA cocyn0B U3 anOMUHNA Mapok A-85, A-8, ALI00, AIOM, ALL1M;
0) BCe U3MEHEHUA Harpy30K yAOBMNETBOPAIOT YCNOBUSM 4.6;
B) UMEIOTCA NONOXUTEINbHbIE pe3ynbraThl IKCMMAyaTauun aHanoruyHoro cocyaa npu Tex Xe ycnosusix
paboTbl U B TEYEHME BPEMEHU HE MEHEE PACYETHOW AONTOBEYHOCTM.
5.3 Ecnu ycnoBus no 5.2 He BbINOMNHAOTCA, TO NPOBOAAT NUGO YNPOLLEHHBIR, MO0 YTOYHEHHBI pacqeT
Ha MarouuKIoBYI0 MPOYHOCTbL NO pasaenaMm 6 u 7.
[onyckaeTrcs He NPOBOAUTL YTOUHEHHBIA pacyeT, ecnu no pasaeny 6 nonyveHbl NONOXUTENbHLIE pe-
3ynbrarhbl.

6 YnpoleHHbIA pacyeT Ha ManoLUKIIOBY IO MPOYHOCTb

6.1 YcnoBue ManouuknoBoi NPOYHOCTU OyAET BbIMOMHEHO, €CAX aMNAUTYAA HANPSXKEHUN, BO3HUKAIO-
LLUMX NpU 3KCTTyaTaummu CoCyaa, He NPEBLILLAET A0MYCKaeMyl0 aMNANTYAY HanNPsXEHW ANA 3afaHHOTO Yncna
LIMKIOB.

o, < [ca]. O]

[onyckaemyto amnnuTyay HanpsHKeHUn onpeaensioT no pasaeny 8.
6.2 Mpu 3agaHHON aMMNUTYEe HaNPSDKEHMI YCNOBUEe MANOLUMKNOBOW MPOYHOCTM GyaeT BbIMOMHEHO,
€CIK 3KCrsyaTaunoOHHOE YMCIIO LIMKITOB HE NPEBbLILLAET J0NyCcKaemMoe YNCOo LMKNOB.

N <[N] @

Jonyckaemoe 4nMcno LUKIOB Harpy>XeHusi onpeaensiior no pasaeny 8.

6.3 Ecnu npouecc Harpy>eHusi COCTOUT U3 psifa LIMKIOB Nj C pasHbIMK aMNAUTYAaMMN HanpsKeHUn ot
OAHO UMK HECKONBbKMX TUMOB Harpy3oK, As BCEX HArPYXXEHHbIX 3NEMEHTOB COCYAA AOIMKHO ObITb BLINOMHEHO
ycrnosue

N.
_ J
U= Z—[N]] <1 )

Jonyckaemoe 4ucno UMKNOB Harpy>XeHus j-ro Buaa onpeaensior no pasaeny 8 B 3aBMCUMOCTU OT am-
NAUTYAbl HANPSDKEHUIA AN LUKNA Harpy>xeHusa j-ro smaa.
6.4 AMNAMTYAY HanpsbKeHUn ANA LUMKNA Harpy>XeHus j~ro BuAaa BbIYUCTIAIOT NOo hopmyne

_lolén(2p;  AF; AM;
%=, [[pi GMITI

rae & u n onpeaensioT no Tabnuuam 1 u 2. MNpu pacuete rnagkon obevanku koadpduuueHT & npuHumaerca
TONbKO ANsi NPOAObHbLIX CBAPHbIX WBOB, [F] u [M] onpeaensior no MOCT 34233.2 u FTOCT 34233.3.

J+2(EaAT77 +|Ejo - Eyap|AT,, ) @)

Tabnuuya 1— OnpeaeneHue KoapdpuuyuenTa &

Tun cBapHOro LLIBa UMK COEAMHEHNE SNEMEHTOoB MNpumMep cBapHoro LUBa 3

ittt IR 777, SN\ IR 777 NN\

1,0

TaBpoBLle CBapHbIE LUBLI C MOIHBIM NPOBapPOM |

1 NAABHBIM NEPEXOAOM \
i N

Z
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lMpodomxerHue mabnuupi 1

Tun CBapHOro wea nUnu coeguHeHue snemMeHToB |

MpumMep cBapHoOro Wwea

BeclloBHas obevalika

i E/////

1,0

CBapHble LWBLI cocyfa ¢ NogKnagHbIM JIUCTOM
no BCen AnuHe

CTblkoBbIE Y TaBpOBbI€ CBapHble LWBbLI C NOn-
HbIM NpoOBapoOM 6e3 nnaBHoro nepexofa

CBapHble LWBbI LUTYLEPOB C YKPEMMSIOLUM
KOMNbLIOM C MOSTHBIM NPOBapPoOM

A Ap

CTLIKOBOW CBapHOW LUOB C yCUNEHNEM

A NN,

1,2

O,D,HOCTOpOHHI/Ie CBapHble LWBbI 6e3 nogknag-
HOro NnCTa ¢ HenpoBapoOM B KOPHe LBa

CBapHble LBbI LUTYLEPOB C KOHCTPYKTUBHBLIM
3a30poM

. NN

g
=

CBapHble LWBbI NoAKNagHbIX NINCTOB

CBapHble LWBbI LUTYLEPOB C YKPEMISHOLUM
KOMbLIOM U KOHCTPYKTMBHBIM 3230POM

227,

1,5
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Tun CBapHOro wea nnm coeguHeHne anemMeHToB I'Ipmmep CBapHoro wBa é
]
| i
N ! \
N I N
I
CBapHble WBbI NMOCKUX MPUBAPHBLIX hriaHLEeB 15
C KOHCTPYKTUBHBIM 3230pOM < :
AN
MpumedaHue — 3HadyeHue & [eACTBUTENEHO TOMLKO B TOM Criydae, Korga nnoliafib NonepeyHoro ceve-
HUS 1 MOMEHT COMPOTUBIIEHUS CBAPHOrO COEAWHEHMA HE MeHbLUE COOTBETCTBYIOLLMX 3HaYeHWih B Haubonee criabom
aneMeHTe yana.

Tabnuya 2— OnpegeneHue koadduLmeHTa n

Y3en unun anemMeHT cocyaa PacyeTHbI aneMeHT 3ckns y3na n
Mapkas obonoyka
Cdpepuyeckas yvacTb i
BbINYKNbIX  AHW 6e3

y X AHAW O6ornouyka 1,5
OTBEPCTUN H

1
Ykpennstowme noa-
Knagku
- 3

CwMeLlleHne KPOMOK

" P O6onouka w¢ W n=1+3—
CBapHOro LWBa - s
CoefinHeHne obonoyek
pasHoN TOMLMHEI

Bonee ToHkas
Mnockoe AHuwe wunu | obonouka
Kpbllwka 6e3 oTBepCcTUiA
(oTBepcTus ansa 6ontos | lNrnockoe AHuLLe,
He yuuTbIBaloTCS) KpblLLKa 2.0
SnnmMnTuyeckoe gHuLle
LUnunbkn ]
Pesbba -—I-—-—

(R, <540 MIMa) |
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[MpodomxkerHue mabnuupi 2

Y3en unu anemMeHT cocyda

PacuyeTHbIN anemeHT

ScKus yana

MpuBapkKa BCTLIK onaH-
La ¢ nnaBHbIM Nnepexo-
AOM

O6onouka u dnaHey

]
—

Obevaiika ¢ KonbLoOM
XKECTKOCTH

Obevaiika

2,0

OT6opTOBaHHaA YacTb
Topocgepnyeckoro
JHULLA U KOHUYECKOW
obevaiiku

TopoBbIf Nepexog

2,5

Monoroe  KoHUYeckoe
AHULLEe C OTOOPTOBKOW

Ob6ono4ka

max{1, 5;

ao—gl}
D

KoHuyeckoe  pHuWe
6e3 nepexopa

Ob6onoyka

TOPOCEPUYECKOTO 1
KOHMYeCKoro AHuLa

OTGopToBaHHas 4YacTb

MecTo coeanHeHUs
AHuWa c obevaitkoi

Mnockoe AHWLE unK
KpbILUKa C OTBEPCTUEM,
TpyGHasi pelleTka

Oxuwe, KpblLLIKa,
Tpy6Hasa pelueTka

.

3,0
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YrnoBble coefuHeHns
KOHUYecKoi wunu cde-
puyeckoi obevaiiku

CoefijHeHUss HeoTOOp-
TOBAHHON KOHUYECKOMN
obevaiiku ¢ uunuHapwu-
YyecKon

[Mepexoa

MecTo coeanHeHus
obevaek

Y3en unun anemMeHT cocyda PacyeTHbIN anemMeHT 3ckns y3na n
yi
OBoroyka B MecTe %
OT60opTOBaHHbLIE  LUTY-
A YCTaHOBKM LWTYyLlepa !
Hep unu nasa
Ob6onoyka co LWTyUe-
yu Ob6onoyka B MecTe
poM 6e3 HaknagHoro i
YCTaHOBKM LWTYyLepa
KonsLa
CoefiuHeHne KOHU-
Yeckoil obevailkm ¢ 3,0
uunuHgpudeckoh obe- | KoHuueckuii nepexog
Yaliko MeHbLUero auna- !
mMeTpa
[puBapHble  MNnockue
puBap Obonoyka 1 raHel |
draHubl K o6ornovke
I
—
BonTbl
Pe3t6a 1 B
(R, <540 MMa) | S—
N
Obonoyka co LWTyLe-
yu Ob6onoyka B MecTe
POM 11 yKpennstoLum CTaHOBKM LITyLepa !
KOnbLOM y yuep
4,0
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OKOH4YaHue mabnuupi 2

ANOCKMX AHWUL OCTanb-
HbIX TUNOB

nALWMUM sIBRSETCA
anemeHT ¢ 6onee
HWU3KWM Zonyckae-
MbIM Z@aBneHneM)

Y3en unu anemMeHT cocyaa PacueTHbIl areMeHT Ockus yana n
BonTbl ¥ WNUNBKK Pesnba Y
(R, 2 540 MMa) J
o ]
Copepudeckasn kpblwka [ Chepudeckui |
€ KOnNbLOM CerMeHT !
N
40

LiunuHapuyeckas

o6evaiika 1 nno-
CoepaunHeHue c obevaii- | ckoe aHuLle 6es
KON NNOCKOro AHuULLa ¢ | oTBepcTus (onpege-
OTOOPTOBKOW WNW Bbl- | NAOLWMM SBNSETCA
TOUKOW anemeHT ¢ 6onee

HU3KMM JornycKae-

MbIM [jaBreHneM)

Liununapuyeckas

obevaiika 1 nno-
CoeauHeHne c obe- | ckoe agHulle 6es
Yalikoit npuBapHbLIX | oTBepcTUs (onpepe- 50

,

7 YTOUYHEHHbIN pacyeT Ha MariouMKIIoBYyO NPOYHOCTb

7.1 YTOYHEHHbIN pacyeT Ha ManoLuuKroBYD NMPOYHOCTb OCHOBAH HA ONpeaeneHUuu Hanps>KeHun Ans

NUHEAHO-YNpyroro matepuana no Teopuu nnacTuH, o6onoyek, konew u Ganok.

Mpu pacyeTe onpeaensioT rMaeHbIe HaNpsXXeHUs B Hanbonee Harpy>xeHHbIX yanax. [Ang kaxaoro suaa
Harpy3Kku paccuMTbIBAOT PasMax OTAENbHbIX COCTABNALUNX HANPSDKEHNI Ao,; Acy; Aoy Atyy; Aty Ay, KakK
Pas3HOCTb HanpsbkeHuit 0BOUX Harpy>KeHHbIX COCTOSHUIA, BXOASALUMX B UMKI. Pasmax rnaBHbIX HanpspkeHun
Acy; Aoy, Aoz paccUUTLIBAIOT KaK MMaBHble HANPSHKeHUA NPy 4eNCTBUN B BbIGPAHHON CUCTEME KOOPAMHAT Ha-
NpsHKEHWIA, PABHBIX Pa3mMaxam OTAErNbHbIX COCTaBMNAOLLMX HaNpPSHKEHWIA.

OnpegeneHue COCTaBMAIOLWMX HANPSXKEHUI B Pa3nMUHbIX y3nax cocyaa npusefneHo B TOCT 34233 .4,

FOCT 34233.5, FTOCT 34233.7, FTOCT 34233.9, TOCT 34233.11, FOCT 30780.

CocrasnsioLwye HanpsKeHUn MOXHO OMpPEeAEeEnATb Mo cneyuanbHbIM METOAMKAM UINK SKCNepUMEHTarb-

HbIMW Me€ToaamMu.

AMNAUTYAY HaNPsXKEHW ANSA KaX40ro UMKNa BbIYMCRAT no hopmyne

o, = K—z"max{‘AO'1 - Ac,|;|Ac, - Acy; |Ac, - A0'3‘}-

[onyckaeTcss amnnuTyay HanpsHKeHUA BbIMUCTATL N0 popMyre

K
o, = 7°\/A0')2{ +402 +Ac? - A5, AG,, — A5, AG, — AG,AG, + S(A‘:iy +AT2, +A'c§z)

nnu

10

Oy = %\/ (Aoy - A"z)z +(40, - A"a)z + (401 - Ay )2'

®)

®)

@
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JAns NnocKoro HanpPsHKEHHOTO COCTOAHWA MPU FNAaBHbIX HaNPXeHUAX Aoy U Ao, (Acz = 0) amnnutyaa
HanpspkeHU’ paBHa

(o}

2= K?"max{|Ac1 - Ao, |:|Ac,);

Aoy} ®)
UNM AOMYCKAETCA BbIMUCASTL aMNNUTYAY HaNPspKeHui no dopmyne

K
o, = 7"\//3012 +A02 - Ac,Ac,. ©)
7.2 3chbheKTUBHBINA KOS(MDULIMEHT KOHLIEHTPALMN HANPOKEHU K onpeaensilot no dopmyne
Ky =1+q(a6—1), (10

rae 0 < g £ 1 — K03(PPULMEHT YyBCTBUTENLHOCTU K KOHLIEHTPAUWUWU HaNpsH>KeHWUN;
o, — TEOPETUHECKUI KOIDPULMEHT KOHLEHTPaLWK.
g W a_ ONpeaensioT B 3aBUCUMOCTN OT NPUMEHAEMbIX MATEPUAsIoB U KOHLIEHTPALIMK HanpskeHUi.
Mpu OTCYTCTBUM TOYHBIX AAHHBIX

K =P (1)

rae & onpeaensitot no Tabnuue 1.
1,0 — ansa WnMdoBaHHbIX MOBEPXHOCTEN CBAPHbIX LUBOB;
- {1,1 — Ans HeoBpaboTaHHbIX NOBEPXHOCTEN CBAPHbIX LUBOB;
¢ — KO3 MDULMEHT NPOYHOCTU CBAPHLIX WBOB onpeaensioT no MOCT 34233.1.

7.3 Mpu U3BECTHBIX 3HAYEHUAX aMNAUTYAbLI HANPHXEHUI NGO NPOBEPAIOT YCNOBUE NPOYHOCTU NO hop-
myne (1), nubo onpeaensloT Aomyckaemoe Yucno umknos no copmyne (13) U BbINONMHEHWE YCNOBWIA NPOY-
HocTK no dhopmyne (2).

Ecnu cocyn paboTaet npu pasnuyHbIX PEXMMAX Harpy>XeHusl, To ONpeaensioT 4oNnycKkaemoe Yucno Lu-
KIOB ANS Ka)aoro BUaa Harpy>xeHus [Nj] 1 BbINOMTHEHWE YCNOBUII NPOYHOCTU No hopmyne (3).

8 OnpeneneHne gonyckaemon amnruTyAbl HaNPskeHUWM U A0MNYCKaeMoro Ymucna
LIMKIIOB HarpyxeHus

8.1 [onyckaemy amMnnuTyay HanpsbKeHWit onpeaensior no rpadukamM, npuBeeHHbIM Ha PUCYH-
kax 2—10, unu BbluUCAAIOT NO popmyne

[0.]-C—2—+2- (12)

JnNN ng

8.2 [lonyckaemoe 4uCrio LIMKIIOB Harpy>xeHusi onpegensior no rpadukam, npuBeaeHHbIM Ha PUCYH-

kax 2—10, unu BbluncNA0T No dopmyne )

1 AC,
L
ny c, _B

n
[

(13

B
Ecrm o, < -+ TO UWCIIO LMKIIOB COOTBETCTBYIOLLETO BUAA HE OTPAHUYMBAIOT U UX BIMSHUME HA NPOY-

HOCTb He y‘-IVITbIBacIOT.

8.3 A, Bu C,onpeaenator no Tabnuue 3.

8.4 KoahdpuumeHTbl 3anaca NPOYHOCTHU NO YUCIY LIMKNOB M KO3(pduMLMEeHTbl 3anaca NPOYHOCTU MO Ha-
NPSKEHUSIM AOIDKHLI COOTBETCTBOBATb:

- ANA cTanbHbIX cocynos — ny, = 10; n, = 2,0;

- NS COCYAOB N3 anioMUHUS, MeAN 1 ux cnnasos — ny, = 20; n_ = 2,0;

- ANS COCy/10B U3 TMTaHa 1 ero cnnasos — ny, = 30; n = 2,5.

8.5 B cnyyae coeauHeHus Marepuarnos C pa3HbIMU MEXaHW4ECKUMU XapakTepucTUKkammu onpeaensio-
UMM SIBMIAETCS MaTepuan, 4aloLmii MeHbLuee 3Hadenue [o,] u [N].

1"
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[c,], MMa
10

10°
\‘
Ty
\~.
.\‘
\\\~~.
..\

10? .

50

102 108 10* 108 108 [N]

PucyHok 2 — Pac4eTHaa KpuBas ycTanocTu AN YrNepoaUCTLIX cTanei
(npu A = 0,6:10° MMMa, B = 150 MMa, T = 380 °C)

MpuMeyaHue—paduk, NPMBEAEHHbI HA PUCYHKE 2, MOXET GblTb UCNOSIL30BaH AN ONpeAerneHns qonycka-
eMoii aMNNTYLbl HAaNpsHKeHWIA 1 JONyCKaeMoro Yucna LMKNOoB HarpyXeHus ANA YrrepogucTbIX cTanei ¢ nnakupoBKoi U3
ctanu 08X13 npu T He Bonee 380 °C.

[o,], MMa
10*

102

50
10° 108 10* 10° 108 [N

PucyHok 3 — Pac4eTHasi KpuBasi ycTarniocTy A5t HU3KONEerMpoBaHHbIX W NerMpoBaHHbLIX cTanem
(npun A = 0,45-105 MMa, B = 170 MMa, T = 420 °C)

MpuMeyaHue—TIpaduk NpUBeAEHHbLIA Ha pUCyHKe 3, MOXET BbITb UCMONb30BaH ANA ONpeAerieHns Aonyckae-
MO aMmnnnTyabl HaI'IpH)KeHI/IVI M fonycKkaemoro 4Yucna LUKNoB HarpyXeHusa 4na HU3KonernpoBaHHbIX cTaneu c nnaknpos-
Koii 3 ctanu 08X13 npu T He Gonee 420 °C.

12
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[o,]. MINa
10

10° S

102

50
102 10% 104 10° 108 [N]

PucyHok 4 — PacdeTHas KpuBas ycTanocTu Ans ayCTEHUTHBIX cTanen
(npu A =0,6-10° MMa, B =170 MMMa, T = 525 °C)

[o,], MMNa
10*

103

102

50
102 10% 104 10° 108 [N]

PucyHok 5 — PacueTHas KpuBas ycTanoctu Ans kpenexHsix ( R, 2 700 MlMa) ctanen
(npn A = 0,25:-10° MMa, B =280 Mra, T = 350 °C)

13
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[o,], MMa
10*
10°
\\\\
™
\\\ \\~~ 2
P
102 ms < [
—~ i
—_— ]
——
~
f -
7/ ]
10
102 108 10* 10% 108 V]

1—AMUC, AMr2, AMr3 npn A =0,18-105Mna, B = 34 MMMa, T = 150 °C; 2— AMr5, AMré npu A = 0,86-104MMa, B =84 MMa, T=150°C

PVIOyHOK 6 — Pac4yeTHas KpuBaA yCcTanocTn AnA cnnaBoB artoMUHUA

[5,], MMa
10*
108
.
—
\\ \\
\~~
\ -
\... 1 2
102 1/_ ya
Vi
= 7
vy e
—
10
102 10° 10* 10° 108 (V]

1— M2, M3, M3p npu A = 0,39-105 MMa, B = 76,5 MMMa, T = 250 °C;
2 — 1C59-1-1, 63, NO62-1, MMy npn A = 0,3-10% MMa, B = 108,8 MMMa, T = 250 °C

PucyHok 7 — PacdeTHas kpuBast ycTanocTu Ans cnnasoB Mean
14
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[o,], MMa
10*
10°
-
\‘
M \
N
\\ NN
. \\
NN
N 112
\ N
102 \‘S ™ "/_
N 1Ih
I
N
\=§~
10
10? 108 10* 10° 108 [NV]

1— BT1-0, BT1-00 npu A = 0,46-10° MMa, B = 45,2 MMMa, T = 300 °C; 2 — OT4-0 npu A = 0,33-10° MIMa, B = 58,8 MMa, T = 400 °C
PucyHok 8 — PacyeTHas KpuBas ycTanocTu ANA CrniaBoB TUTaHa

[5,], MMa
10*

10°

102

10
10

3

10 10* 10° 108 [N

PucyHok 9 — PacyeTHas KpuBas ycTanocTu ANa cnnasa TutaHa AT3
(npn A = 0,31-105 MMa, B = 133,6 MMa, T = 350 °C)

15
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[o,], MMNa

10*

10

10

10

10° 10*

108 [V

PucyHok 10 — Pac4eTHas kpusas ycTanoctu Ans yrnepoaucTelX U HU3KONernpoBaHHbIX ctanei

C NIaKNpOBKOWN M3 ayCTEHUTHLIX cTanei (npu TeMneparype He G6onee 380 °C)

Tabnuuya 3— XapakTepuctunkn A u B, kosdppuument C,

MaTepuan A, MMNa B, MNa C;, (tB°C)

2300t

YrmepoaucTsie cranu 0,60 - 10° 0,4Rm 2300
5 2300t

HuskonernpoBaHHble U NErMpoBaHHbIe cTanm 0,45-10 0,4R, 2300
2300t

AyCTeHWTHbIE CTanu 0,60 - 10° 0,4R ¢ 2300
BbicokonpouHble cTanu Ans 6onTos 45 2300t

R,,> 700 MMa 0.25-10 04Rmit 2300
2300 -t

Cnnasbl antoMuHMa mapok AMUC; AMr2; AMr3 0,18 - 10° 0,4R, s 2300
4 2300t

CnnaBbl antoM1Hns Mapok AMr5; AMré 0,86 - 10 0,4R ¢ 2300
5 3200t

Menk mapok M2; M3: M3p 0,39-10 0.5Rmt 3200
MeaHble cnnaebl Mapok J1C59-1; J163; 11062-1; 45 3200-¢

KMy 0,30-10 0,4R,¢ 3200

16
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OkoHYaHue mabnuubi 3

MaTepuan A, MMNa B, MlMa C, (tB°C)
5 1200 -t
Tuta mapok BT1-0; BT1-00 0,46 - 10 0,4R ¢ 1200
3 5 1200t
TuTaHoBbIN crinas mapku OT4-0 0,33-10 0,4R 1200
3 5 3200 -t
TuTaHoBBIN crinas Mapki AT3 0,31-10 0,4R 3200

17
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YK 66.023:006.354 MKC 71.120 NEQ
75.200

KnioueBble crnoBa: cocyabl M annaparbl, HOPMbl U METOAbI PacyeTa Ha MPOYHOCTb, MASIOLMKIIOBLIE HArPY3Ku
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