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MpeancnoBue

Llenv v npuHumnbl ctangaptusaumm B Poceninckon depepauumn yctaHoBneHsl PegepanbHbiM 3aKOHOM
oT 27 gekabps 2002 r. Ne 184-03 «O TexHU4eCkoMm perynupoBaHnmy, a npaBuria NPUMEHEHUSA HaUMOHarbHbIX
craHgapToB Poccurickon ®epepauym — FOCT P 1.0—2004 «CtaHgapTtusaums B Poccuickon ®eaepaummn. Oc-
HOBHbIE MONTOXEHUA»

CBepgeHusi o cTaHaapTe

1 PASPABOTAH OTKpbITbIM aKUMOHEPHBbIM 06LLIECTBOM «Hay4HO-MccnegoBaTenbCKUM U KOHCTPYKTOPC-
KA MHCTUTYT XMMmdeckoro MmawnHocTpoerusi» (OAO HUMXMMMALL); 3akpbiTbiM akLMOHEPHbLIM OBLLIECTBOM
«MeTtpoxum UrxxunHnprHry (3AO MNeTpoxmum NHXMHUMPKHS); OTKPbLITHIM akLMOHEpPHBLIM o0LecTBoM «Bcepoccuin-
CKUIM Hay4YHO-UCCIeoBaTENbCKUA M NPOEKTHO-KOHCTPYKTOPCKUIA MHCTUTYT HETSHOTO MaLUMHOCTPOEHUSA»
(OAO BHUWMHE®TEMALL); ®eaepanbHon crny>60M No aKorIormyeckoMy, TEXHONOTMYECKOMY 1 aTOMHOMY Haf-
3opy (PoctexHaasop)

2 BHECEH TexHunyeckum komuteTom no ctaHgaptusauum TK 260 «O6opygoBaHme xummnyeckoe u HedoTe-
rasonepepabaTtbiBatoLLee»

3 YTBEP>XOEH W BBEJEH B AEMCTBWE MMpukasom deaepanbHOro areHTCTBa Mo TEXHUHECKOMY pery-
NNUPOBaHUIo U MeTponorim ot 27 aekabps 2007 r. Ne 503-ct

4 B HacTosiLem cTaHgapTe y4TeHbl OCHOBHbIE HOPMATMBHbIE MONOXEHMS CEAYOLLIMX MEXOyHapOAHbIX U
€BpONenCKUX CTaHAapTOB:

Oupektnebl 97/23 EC EBponelickoro NMaprnameHTa n CoseTta oT 29 Masi 1997 r. no cONMKeHN0 3akoHoaa-
TENbCTB TOCYAapCTB-YSIEHOB, Kacatollerncs obopyaoBaHus, paboTatowero nog aaeneHvem; EH 13445-3 : 2002
«Cocyabl, paboTtatowime nog gaeneHnem. Yactb 3. Pacuet» (EN 13445-3 : 2002 «Unfired pressure vessel —
Part 3: Design»)

5 BBE[EH BINEPBbIE

UHgbopmayusi 06 usmeHeHUsIx K HacmosiuemMy cmaHdapmy ry6riuKyemcs 8 exxe200H0 U30asaeMoM UH-
¢hopmayUoHHOM yKazamerse «HauuoHasbHble cmaHOapmel», @ MeKem U3MeHeHUl U MornpasoK — 6 eXeMeCcsiHHO
u30asaeMbix UHGhOPMaUUOHHBIX yKkazamessx «HauuoHasbHele cmaHOapmbl». B criydae nepecmompa (3amMeHbi)
unu ommeHbl Hacmosiwezo cmaHdapma coomeemcmeaytouiee yeedomeHue 6ydem onybriuKoeaHo 8 exeMe-
CcsI4YHO U30agaeMoM UHGhopMaULUOHHOM ykaszamerie «HauuoHanbHble cmaHAapmel». Coomeemcemeyrowast UH-
gopmayusi, yeedomiieHUEe U MeKCMbI pa3Mewaromces makxe 8 UHGhopMayUoHHOU cucmeme obLWe20 rosib308a-
HUs — Ha ogbuyuaibHoM calime @edepasibHO20 a2eHMecmea o MexXHUYEeCKoOMY pe2yrupo8aHuro U Memposio-
2uu 8 cemu lumepHem
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HAUWOHANBbHBIA CTAHOAPT POCCUUCKOW OEQEPALMUMNU

Cocyabl v annapatbl
HOPMbI U METOAbl PACYETA HA NMPOYHOCTb
PacueT Ha NPOYHOCTb U FepMeTUYHOCTb (hnaHLEeBbIX COeQUHEHUN

Vessels and apparatus. Norms and methods of strength calculation.
Stength and leak-tightness calculation of flange joints

Data BBegeHua — 2008—04—01

1 O6nacTb NnpuMeHeHusA

HacTrosawwmn ctTaHaapT ycTaHaBNMBaeT HOPMbI Y METOAbI pacyeTa Ha MPOYHOCTb U FrepMETUYHOCTL hnaHLie-
BbIX CO€IMHEHMIN COCY0B U annapaToB 13 YrnepoaucTbIX 1 NerMpoBaHHbIX CTanen, UBETHbIX MeTannos (antomu-
HWs1, Mean, TUTaHa U UX CNNaBoB), NPUMEHSIEMbIX B XMMUYECKOW, HedhTexummuieckomn, HedptenepepabaTtbiBatoLLei
N CMEXHbIX OTPACsX NPOMbILLNEHHOCTU, paboTaroLLMX B YCIOBUSAX OAHOKPATHBIX M MHOTOKPaTHbLIX Harpy3okK noj
BHYTPEHHUM U30ObITOYHBIM AaBfEeHNEM UM BakyyMOM, MO AeNCTBUEM OCEBbIX CUIT 1 N3rnbatoLLMx MOMEHTOB.
[onyckaeTca Takke NCNonb30BaHME HACTOSILLLEro CTaHaapTa A pacyeTa donaHueBbIX coeanHeHN TpybonpoBo-
0oB. HopMmbl 1 MeTobl pacyeTa Ha MPOYHOCTb U FEPMETUYHOCTb dhNaHLEBbIX COeAUHEHUIN NMPUMEHUMbI NPX YCI1o-
BWM, YTO TEXHMYECKNE TPEBOBAHNS K KOHCTPYMPOBAHUIO, U3rOTOBIEHWUIO M KOHTPOSHO YA0BNETBOPSIOT TpeboBaHM-
sIM HOpMaTMBHbIX AOKYMEHTOB. B criyuae, ecrnv cBoncTBa MaTepuaroB, OTKIIOHEHNSI OT reOMeTPUYECKO (OOpMbl,
HETOYHOCTM UITN KA4YECTBO U3rOTOBIIEHMS OTIIMYAIOTCS OT TpeOOBaHMI HOPMATUBHBLIX OKYMEHTOB, TO NPU pacyeTe
Ha MPOYHOCTb 3TW OTCTYMNIIEHUS OOIMKHbI ObITh YY4TEHbLI COOTBETCTBYHOLLEN KOPPEKTUPOBKOW pac4ETHLIX hopMYI.

HacTrosawmin ctaHgapT pacnpocTpaHAeTCs Ha pacyeT dnaHLEeBbIX COeaUHEHWI ¢ donaHLamMu NpuBapHLIMY
BCTbIK, NITIOCKMMW NPUBAPHBbIMU U CBOBOAHBIMW C MITOCKUMMW, BOCbMUIPAHHBLIMUW 1 OBarbHbIMM MPOKNagkaMu, Ko-
TOPbI€ MOJTHOCTLI0 PACMONIOXKEHbLI BHYTPU OKPYXKHOCTU, OFPaHNUYE€HHO OTBEPCTUSIMM MO, LUMUITbKKU (O0NTbI).

Hactoswmn ctaHgapT npumeHsieTcst coBmecTtHo ¢ FOCT P 52857.1—2007.

2 HopmaTuBHbIe CCbISIKN

B HacToswem cTaHgapTe MCNOb30BaHbI CChISIKU Ha crieayowme cTanaapThl:

FOCT P 52630—2006 Cocyabl v annapatbl cTanbHble cBapHble. ObLLMe TEXHUYECKNE YCIOBUS

FOCT P 52857.1—2007 Cocypapl 1 annapaTbl. Hopmbl 1 MeToAbl pacyeTa Ha npodHocTb. ObLume TpeboBa-
HUS

FOCT P 52857.6—2007 Cocygpl 1 annapatbl. Hopmbl 1 MeTOAbI pacyeTa Ha NPOYHOCTb. PacyeT Ha npou-
HOCTb MPY MaroLMKIOBbIX Harpy3kax

FOCT P 52857.7—2007 Cocygapl 1 annapatbl. Hopmbl 1 MeTOAbLI pacdeTa Ha MPOYHOCTb. TenIo00MeHHbIe
annaparsbl

FOCT 481—80 NapoHUT 1 Npoknagku n3 Hero. TeXHU4eckue ycrioBus

FOCT 2850—95 KapToH acbecToBbI. TEXHUYECKME YCIOBUS

FOCT 7338—90 INnacTuHbl pe3nHOoBbIE U Pe3MHOTKaHEBBbIE. TEXHNYECKME YCIOBUS

rOCT 12816—80 ®naHubl apmaTypbl, COEAMHUTENbBHBIX YacTen u Tpybonposogos Ha P, 0t10,17020,0
Mra (oT 1 Ao 200 krc/cm?). OBLMe TexHUYeckve TpeGoBaHNs

FOCT 28759.5—90 ®naHubl cocyaoB 1 annapaTtoB. TexHudeckue TpeboBaHus
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MpumedyaHune— lNpy nonb3oBaHUM HACTOALLMM CTaHAAPTOM Lienecoobpas3Ho NpoBepuTb AENCTBUE CCbINOY-
HbIX CTaHOAPTOB B MH(POPMALMOHHON cucTteme obLiero nonb3oBaHus - Ha oduumanbHoOM canTe denepanbHOro areHT-
CTBa N0 TEXHUYECKOMY PEryrMpOBaHUI0 N METPONornu B ceTn VIHTepHET unun no exerogHo n3gasaeMomy MHOPMaLMOH-
HOMY ykasaTento «HaunoHanbHbIe CTaHAapThI», KOTOPbIA ONy6nMKoBaH Mo COCTOSHMIO Ha 1 AHBaps TeKyLlero roaa, u no
COOTBETCTBYIOLUMM €XEMECAYHO U3faBaemMbiM MHPOPMALIMOHHBIM yKa3aTensam, onybnunkoBaHHbLIM B TeKyLLem rogy. Ecnu
CCbINIOYHBIA CTaHAAPT 3aMeHEeH (M3MEHEH), TO NPY MONb30BaHMN HACTOALWMM CTaHAAPTOM CriefyeT PyKOBOACTBOBaTHCA
3aMeHSALWNM (MUBMEHEHHbIM) CTaHA4apToM. ECnn cCbiNoyHbIV cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NONoXeHue, B KOTO-
pOM [aHa CCblflka Ha Hero, MPUMEHSAETCH B YaCTuW, HE 3aTparmBatoLLen 3Ty CCbINKY.

3 O603HaueHun
B HacTosAlleM CTaHAapTe NpuMeHeHbl cregyruime 0003Ha4vYeHus:

Ag— CcymMMapHas nnowagb cedeHns 6oMnToB (LUNuneK) No BHyTPEeHHEMY AnameTpy pe3bbbl nu Harpy>xeHHOMy
CeYEHMI0 HaVMeHbLLIEro AnameTpa, Mv2;

a — nneyo ycunuu B 6ontax (Lununbkax) ceodogHoro donaHua, Mm;

b — nne4o ycunun B 6onTax (Wnunbkax), Mu;

bo— adpeKkTnBHAs LUIMPUHA NPOKNAaKN, MM;

b, — WMprHa Npoknagku, Mw;

¢ — npubaBkKa Ha KOpPpPO3ui0, MM;

Cr — KO3(bULIMEHT, yUMTbIBaOLWMIA M3rMO Tapernky donaHua mexay 6ontamu (Lununekamm);

D,,— HapyxHbli AnameTp dnaHua, Mm;

D — BHYTpeHHUn guameTp naHua, Mm;

Dg — onameTp OKpY>XHOCTM pacnonoXXeHnst 6oMnToB (LUNUMek), Mv;

D, — pacyeTHbI gnameTp NpoKnaaki, Mm;

D,, , — Hapy>xHbli AMamMeTp NPOKNagKu, Mm;

D, — BHYTpPEHHUI anameTp KonbLa cBO6oAHOro doriaHLa, MM;

D,, «— Hapy>XHbI AnameTp KorbLia cBOOOAHOro chnaHua, Mm;

D, — Hapy»xHbI AnameTp KoHTakTa 6ypTa 1 KonbLa csoboaHoro dnaHua, Mm;

D* — npuBeaeHHbIV AnameTp doriaHua, Mu;

d — Hapy>XHbIi gnameTp 6onTa (LNUIbKK), MM;

E,,— ycnosHbI Mogynb cxaTtusa npoknagku, MlMa;

Eéo — MOAYMb NPOAOSIBHOW YyNpyrocTn matepuana 6onta (wnunekn) npu Temnepatype 20 °C, MlMa;

Efo — MOAYMb NPOAONBHOW YNPYrocTn Matepumara cBobofHoro konbua npu Temnepatype 20 °C, Mla;

E,— moaynb NpoaorbHON yNpyrocTi MaTepuara cBo6oAHOro konbLia Npy pacyeTHol Temnepatype, Mla;
Eg — Moaynb npoforbHOM ynpyrocty Matepuana 6onTa (Lnurbku) npy pacyeTHo TemnepaTtype, Mla;

E120, EZ° EF?° — mopynb npoonbHol ynpyroctu Matepuana dnaHua npu temnepatype 20 °C, MIMa;
E;, E;, E— moaynb npogonbHOM yNpyrocTu Matepuana dnaHua npy pacyeTHom Temnepatype, Mla;

E,f;) — MoAyrb NPOAOSIbHOM YNPYroCcTM MaTepurana Kpbiwku npu Temnepatype 20 °C, Mla;

E,, — Moaynb NpoAosibHOM YNpyrocTv Matepuara KpbILLKv Npy pacyeTHorn Temnepatype, Ma;

€ — NNieyo ycunus oT AerNCTBUS AaBeHns BHYTpU onaHua, Mv;

F — BHeLLHAS oceBasd cuna (pactarmpatowas cuna 6epeTcst Co 3HaKOM MIC, CKMMatoLas cmna — Co 3HakoMm
MUHyc), H;

f— ko3P pMLMEHT yBennUYeHUs N3rnbHbIX HAaNPSHKEHNI B CEYEHUN Sy NPUBAPHOIO BCThIK onaHua;

fs — nnowaab NonepeyHoro ceveHns 6onTa (LWNUNbKM) MO BHYTPEHHEMY AMameTpy pe3bbbl Unm Ce4YeHnto Hau-
MEHbLLIEro AmaMeTpa, MMZ;

h, hy, h, — TonwmHa Tapernku nadua, Mu;

hy— paccTosiHne OT Hapy>KHOW MOBEPXHOCTM 0beyvanku A0 BHYTPEHHEN OKPY>XHOCTW KOHTakTa BypTa v konbLa

cBobogHoro dnaHua, Mm;

h,— TonwwuHa Konbua cBobogHoro prnaHua, Mw;

Py 8y — TOMLLMHA KPBILLIKM 1 €€ (hriaHLEeBON YacTu, COOTBETCTBEHHO, MM;

h, — TonwMHa NpoKkNagk1, MM;

hp,— TonwmHa TpyBHON peLLeTkM Unn 3aknagHov AeTanu Mexay npoknaakamm, Mv;

14* 2
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Koy — KO3(hbmLmMeHT obxaTnsi Npoknaaku;

K — OTHOLLIEHME HapY>XHOrO AnamMeTpa Tapernku pnaHLua K BHyTpeHHEMY AuameTpy;
K\ — OTHOLLIEHWE Hapy>KHOro AMaMeTpa NIOCKOW KPbILLKU K CpeHeMy AvameTpy NPpOKNaaKu;

K7 — Ko3athdpuumeHT yBenuueHnsi 4onycKaeMbIX HanpsbKeHA Npy pacyeTe praHueB C y4eTOM CTECHEHHOCTU

TemnepaTypHbIX gedopmMauui;

K| p — KO3dbh1LIMEHT ycrioBuii paboTel,
K| s — KO3thhULIMEHT yCrIoBUI 3aTskKi 6ONTOB (LLINWNEK);

K| - — Ko3a(ph1LIMEHT yueTa Harpy3ku T TemnepaTypHbIX AeopMaLni;

Ko — KoadhpunLmeHT yBennyeHns gonyckaemoro yrna nosopota raHues npu UcnbiTaHnm;

Lg — adbdpekTvBHaA AnvHa 6onTa (LWNWibKn) Npy onpeaeneHny nogaTnmeocTy, MM;

L., — paccTosiHie Mexay ONOPHbIMU MOBEPXHOCTSAMM Frakv U rofoBKy 6o1Ta nnm onopHbIMU MOBEPXHOCTAMM
raek, MM;

/— AnvHa KOHNYECKOW BTYNKM NPMBaAPHOro BCThIK onaHLa, Mu;

[y — napameTp ANUHbI BTYIKW, MM;

M — BHeLHWI n3rmdaroLmin MOMeHT, H-mm;

MM — pacyeTHbIV N3rMbaroLLMiA MOMEHT, AEACTBYHOLLMIA Ha donaHew, npu 3aTskke H-MMm;

MP — pacuyeTHbIit N3rnbaroLLmMii MOMEHT, AeNCTBYIOLLMI Ha pnaHel B pabounx ycnosumsx, H-Mw;

M, — pacyeTHbI U3rnbaroLLIMin MOMEHT, AENCTBYIOLLMIA Ha KOMbLIO CBOGOAHOrO hnaHLua npu 3aTsikke, H-Mwm;

MP — pacyeTHbIN n3rnbaroLLmin MOMEHT, AENCTBYIOLLIA Ha KOIbLIo cBO60AHOTO dhnaHua B paboymnx ycrosusx,
H-mm;

M, — KpYTSILLMIA MOMEHT Ha KITioue Npu 3aTsikke Ans 6onTos (lwnunek), H-mw;

m— NpoKnagoYHbl KO3 PULMEHT;

N, — 41CO UMKIOB M3MEHEHUS PEXMMOB JKCTITyaTaLmm,

N;— uncno umnknos c6opok — pas3bopok;

[N], — Bonyckaemoe Y1CIO LIMKIOB U3MEHEHNS PEXXUMOB 3KCnITyaTaumm,

[N], — bonyckaeMoe 41cno LMKNoB cG0poK — pa3bopok;

n—yuncno 6onToB (LUNWMeK);

n, — ko3 PMLMEHT 3anaca NPOYHOCTM NO Npeaeny TEKy4ecTy;

Nnp— KO3 pMUMEHT 3anaca NPOYHOCTU NO Npeaerny AnMTeNbHON NPOYHOCTY;

n, — k03 PMUMEHT 3anaca NPOYHOCTM Mo Npegeny nonsyyectuy;

P o6 — ycunue, Heobxoaumoe Ans CMATUA NPOKaaKM npum 3aTtsxkke, H;

Pgs1 — pacyeTHas Harpy3ka Ha 60nTbl (LLUNWbKW) NpuY 3aTshkke, Heobxoammas ansa obecneveHus B paboumx ycno-
BMSIX JABIEHMS Ha MPOKITaAKy, AOCTAaTOYHOro Ans repMeTnsaumnm doriaHueBoro coeamHeHmns, H;

Pgs, — pacueTHas Harpyska Ha 60nTbl (LUMUNBKM) NpW 3aTsKke, Heobxoaumas onsa obecneyeHns o6xatus npo-
Knagky  MMHMMarbHOMO HavanbHOro HaTshkeHus 6onToB (wnunek), H;

PY' — pacueTHasa Harpyska Ha 6onTbl (LUNUMbLKK) NPU 3aTshkKe driaHLeBoro coeanHeHns, H;

PP — pacueTHas Harpyaka Ha 6onTbl (LUN1nbkKM) priaHLEeBbIX CoeanHEHUI B pabounx ycnosusx, H;

p— pacyeTHOe AaBneHue (BHYTpeHHee — NOoNoXUTENbLHOE, HapyxXHoe — oTpuuaTensHoe), Mla;

Prp — NpVBeAeHHOe faBnexHue, Mna;

Q, — paBHOAeViCTBYOLLas Harpy3ka oT AasneHus, H;

QFy — NpUBEAEHHas Harpyska, Bbl3BaHHas BO3AEVCTBUEM BHELLHEN CUIbl 1 U3rnbatoLero MomeHTa, H;

Q;— Harpy3ka, Bbl3BaHHasi CTECHEHHOCTbLIO TeMnepaTypHbIX Aecdopmauuni, H;

[q] — nonyckaemoe yaenbHoe gasneHue, MlMa;

q — pac4yeTHoe yaenbHoe aaeneHue, Mla;

Josx — YOENBHOE AaBneHue obxatusa npoknaaku, Mra;

R, — paaunyc kpnBU3HbI cpepnyeckomn YacTu HeoTOOPTOBAHHON KPLILLKW, MM;

R,— ycunue Ha npoknagke B pabo4dumx ycrnosusx, Heobxoammoe ansi obecneveHus repmMeTU4HoCTM donaHueBoro
coeauHeHuns, H;

S, — 9KBMBaneHTHas TonwuHa BTYNKM chnaHua, MM;

Sy — TonLmMHa BTYIKY MPUBapHOro BCThIK dofiaHLa B MecTe NpuBapku k obevarike (Tpybe), TonwmHa obevainku

(Tpy6hbl) Nnockoro pnaHua unu dypta ceoboaHOro driaHua, M;
S, — TonwmHa BTYMKM NPUBapHOro BCThIK (briaHua B MecTe NPUCOEAVMHEHUS K Tapernke, MM;
t— pacuyeTHasi Temnepatypa CTEeHKM Kopryca (LUTyLiepa) B MeCTe pacrnonoxeHus donaHLeBoro coeamHerus, °C;

3
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tp1, Lo, Iy — PACYETHAA TemMNepaTypa naHua, °C;

s — pacdeTHasa TemnepaTypa 6onTa (LWnunbku), °C;

t,— pacdeTHasa TemnepaTypa cBoboaHoro konbua, °C;

t, — pacueTHas Temnepatypa Kpbiwku, °C;

t,— pacyeTHas Temneparypa TpyGHOM PELLETKU UM MHOW 3aKaaHoW AeTanu, 3axaToi Mexay driaHuamu, °C;

Xyp — NapameTp NI1I0CKOM KPbILLKW;

X — OTHOCMTENbHas ANnHa BTYNKKU chraHua;

Y — NOAATNNMBOCTb NPOKNaaku, Mm/H;

Y — NnogaTnveocTb 60NTOB (LWnunek), MMm/H;

Yep1» Yepor Yo — YTNOBas NoAaTnmBoCTb priaHua npu 3atspkke, 1/H-mm;

Y — yrnosas nogaTnnBocTb CBOBOAHOrO KorbLa npu 3atsxkke, 1/H-mm;

Y¢p.n— YrNOBasi NOAATIIMBOCTb (briaHLa, Harpy>XeHHOro BHELUHUM 13rbatoLym MoMeHToM, 1/H-Mm;

Yp.c— YrnoBas nofaTnmBoCTb KorbLia CBOBOAHOTO priaHua, Harpy>KeHHOro BHELLHWUM 13rMbatoLLMM MOMEHTOM,

1/H-Mm;

Yp — YrnoBas NoAaTnvMBOCTb NIOCKOM KPbILLKW UK yrioBasi NoAaTIMBOCTbL dhniaHLa co cepuyeckon HeoToop-
TOBaHHOW KpbliLLKkon, 1/H-MMm;

0. — KO3(PPULIMEHT XECTKOCTU (hNaHLEBOrO COEANHEHWS, HArPYXXEHHOIO BHYTPEHHUM AABIIEHMEM UMW BHELLHEWN

OCEeBOW CUMowu;

0Ol — KO3PDULIMEHT KECTKOCTM (PriaHLLEBOro COEAMHEHUS, HArPY>KEHHOrO BHELLIHUM U3rnOatoLLIMM MOMEHTOM;

Olgh1s Olgps Olgy — TEMMEPATYPHbI KOIPDULIMEHT SIMHENHOTO pacLLMpeHnst matepuana riaHua, 1/°C;

Olg — TemnepaTypHbI KO3DULIMEHT MMHENHOIO paclunpeHus matepuana 6onta (wnunekn), 1/°C;

o, — TemnepaTypHbI KO3hULIMEHT MMHENHOIO paclumMpeHust Matepuana konbua csobogHoro dpnaxua, 1/°C;

0Ly, — TEMMNEPATYPHbIA KOIPDULIMEHT NMMHENHOTO PaCLLMPEHUs MaTepuana KpbiLku, 1/°C;

0, — TeMNepaTypHbIi KO3MPULMEHT NMHENHOTO pacLUMPEHISt MaTepurarna TPYBHOW PeLLIETKY M MHOW 3aKNafHOoN
aetanu, 3axaTon mexay dpnaHuamu, 1/°C;

0Ol — KOS DULMEHT KOHLIEHTPALMM HANPSHKEHWN;

B, Bu, By, Bz — pacyeTHble KoadhULIMEHTBI, 3aBUCSLLME OT COOTHOLLIEHMS pa3MepoB Tapenku dnaHua;

Br, By — pacyeTHble KO3hPULMEHTbI, 3aBUCSLLME OT COOTHOLLEHWS pa3MepoB BTYNKM donaHLa;

[} — oTHOLLEHME TONLLMHBI BTYMKN B CEYEHUMN Sy K TONLLMHE B CEYEHUN Sy;

'Y — XECTKOCTb (hrnaHueBoro coeamHeHus, H/mm;

& — k03(pMLMEHT YBENMUEHMS AOMYCKAaEMbIX HANPSPKEHWUIA NPU 3aTsbkke AN chraHUeBbIX COeaNHEHW;

M — KO3 PULMEHT, yUMTHIBAIOLLUIA KOHLIEHTPALMIO HANpPsPKeHW B pe3bbe;

©,— yron noBopoTa KofbLa cBo6oaHOro pnaHua B pabo4vmx ycrioBusx, pag;

[©] — ponyckaeMbli yron NoBopoTa MPMBapPHOIo BCThIK chriaHLia, Nnockoro doriaHua unm 6ypta cBo6oaHoro donaHua
B pabounx ycnosusx, pag;

[©]— monyckaembin yron nosopoTa Komnbua cBobogHoro dnaHua B paboumnx ycnosusx, pag;

A — KO3 bULIMEHT;

Ay — napameTp cdrepmnyeckon HeoT6OPTOBAHHON KPBbILLIKY;

{ — k03hPULMEHT, 3aBUCALLMIA OT COOTHOLLIEHUSI pa3MepOoB BTYINKK onaHua;

G, — pac4yeTHas amnnuTyaa npuBefeHHbIX yNpyrnx HanpsbkeHun, Mrla;

Gb — pacyeTHas amMnnMTyaa NpUBEAEHHbIX yNPYrx HanpskeHwid Ana paboumnx ycnosui, MMa;

Ggo — BPEMEHHOE CONpoTHBIEHNE MaTepuana 6onTtoB (wnunek) npy temnepartype 20 °C, Ma;

G, — BPEMEHHOe ConpoTUBIEHe MaTeprara 60nToB (LWnunek) npu pacyeTHon TemnepaTtype, Mla;

ofo — npefgen Tekyyectn MmaTepuana 6ontos (wnunek) npu tTemnepatype 20 °C, MlMa;

G, — npepen TekyvyecTn Matepuana 6onToB. (LnNunek) npy pacyeTHon Temnepatype, Ma;
Gmos — cpepHee 3HaueHne npeaena AnMTenbHoN NPOYHOCTY MaTepuana 6ontos (lnunek) 3a 10° 4 npu pacyeT-
Hon Temnepatype, MlMa;
G1o10° — CPEAHWI 1% - HbIi IPeAen Non3y4ecTv Matepuarna 6oTos (Lnunek) 3a 10° 4 npy pacyeTHol Temnepa-
Type, MMMa;

o), oy — MepuamoHanbHOe M3rMbHOe HanpPsKeHWe BO BTYIKe (hraHua B ce4eHnn Sy n Sy COOTBETCTBEHHO,
MMa;
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oYy, ©Y, — pacyeTHble MepuanoHarbHble HanpsxeHNa B obevarike (BTynke) hnaHua Npu 3aTshkke Ha Hapy-
HOW W BHYTPEHHEW NOBEPXHOCTM COOTBETCTBEHHO (B ceyeHun S;), MlMa;

M M y
Oyy, Opp — PacYeTHble MepUOMOHANbHbBIE HAMPSKEHNS B CeYEHUN Sy doriaHLa npu 3aTsKKe Ha Hapy>KHOW 1
BHYTPEHHEN NOBEPXHOCTM COOTBETCTBEHHO, MI3a;

M M ~ ~
0’3, Oy — OKPYXXHbIE HANPSHKEHUSA NPU 3aTSHKKE Ha HapY>KHOMN 1 BHYTPEHHEN NOBEPXHOCTN COOTBETCTBEHHO
(ceuenne S;), MlMa;

M M .
O'5, Og — PagnarnbHble HanpshxeHnsa Npu 3aTskke (cedeHne Sy), MIa;
M M - -
Op3s Ops — OKPYXHbIE HAMPSHKEHUSA NMPY 3aTSXKKE Ha HapYXXHON M BHYTPEHHEN NOBEPXHOCTM COOTBETCTBEHHO
(ceyenne Sy), MMa;
M M .
Ops, Opg — PaauanbHble HanPsXXeHUs Npu 3aTshkke (ceveHune Sy), MMa;
o}, of — pacyeTHble MepUANOHaNbHbIE N3TMGHBIE HAMPSKEHUS B PABOUMX YCIIOBUSX (B CeYeHUN Sy 1 S, COOT-
BETCTBEHHO), Mla;

S s Obum — MEPMAVOHaNbHbLIE MEMBPaHHbIE HAaNPSKEHNs! B pabounX yCroBUsX (B ceveHun Sy n Sy CooTBeT-
CTBEHHO), MIa;

Ofy0 — OKPYXHbIE MEMBPaHHbIE HANPSKEHNS B pabounx yCrioBrsx B ceveHnmn Sy, MMa;
of,, of, —MepuanoHancHble HanpsxeHus B obevarke (BTynke) B paboumx yCrioBrsX Ha HaPY>KHOW 1 BHYTPEH-
Hel NOBEPXHOCTM COOTBETCTBEHHO (B ceveHun S;), Mla;

6§y, Of, — MepuanoHanbHble HanpskeHns B obevalike (BTyIke) B paboUmX YCIIOBUSX Ha HAPYXKHOMN U BHY TPEH-
Hel NOBEPXHOCTW COOTBETCTBEHHO (B ceveHunmn Sy), MMMa;

Gf;, Ob, — OKPYXHble HanpsbkeHuss B obevanke (BTyrnke) B paboumnx YCMOBUSIX HA HAPYXKHOW 1 BHYTPEHHE
NMOBEPXHOCTSIX COOTBETCTBEHHO (B ceveHumn Sy), Mla;

Ofs, Ofs — PaduanbHble HanpsbkeHus B pabounx yerosusix (ceveHve Sp), MMa;

of;, o, — OKpyXHble HanpskeHust B obevaiike (BTyrike) B paboumx yCrioBUSX HA HAPYXXHOM U BHYTPEHHEN
NOBEPXHOCTAX COOTBETCTBEHHO (B ceveHun S;), MMa;

oY, Of — PagmarnbHble HanpspkeHns B pabounx ycrosusix (ceverue Sy), MMa;

Og1 — pacyeTHoe HanpshkeHue B bonTax (LWnunbkax) npu 3atsbkke, Mla;
Ggo — pacyeTHoe HanpskeHue B 6onTax (Lnunbkax) B pabouunx ycrnosusx, Mla;

o} — pacyeTHoe HanpshXeHue B KomnbLie cBO6OAHOrO chnaHua npu 3aTsbkke, MIMa;

oP — pacuyeTHoe HanpshkeHwe B KombLie CBO6OAHOrO dnaHua B paboumnx ycnosusx, Mrla;
ORr — PaauarbHoe HanpsKeHWe B Taperike NprYBapHOro BCThIK doniaHua, nockoro draHua n bypte coboaHOro
cnaHua B ycnosuax 3atsikkm, MlMa;

G} — OKPY)XHOE HanpsKeHue B Tapernke NpMBapHOro BCThIK dinaHLa, nnockoro pnaxua n 6ypre cBo60aHOro
cnaHua B ycnosuax 3atsikkm, MlMa;

GE — pagmanbHOoe HanpshkeHne B Taperke NpMBapHOro BCThIK donaHua, nriockoro driaHua n bypte cBo604HOMO
¢naHua B pabouunx ycrnosusx, Mla;

P__

oP — OKpYyXHOe HanpshkeHue B Taperike npyvBapHOro BCTbIK dhriaHua, nrnockoro gnaHua n 6ypte ceoboaHoro
dnaHua B pabouunx ycrnosusix, Mla;

[c]p — Aonyckaemoe 3Ha4YeHne YCOoBHbIX YNPYrMX HANPspKeHUN B cedeHun Sy, Mla;

[6]8 — HOMWHanbHOE [onyckaemoe HanpskeHre Anst 6OMToB (Lnunek) B paboumnx ycrnoswsix, MMa;

5



FOCT P 52857.4—2007

[0]3 — gonyckaemoe HanpsbkeHue ns 6ontos (Lwnunek) npy 3aTsaxke, MlMa;

6]° — Jonyckaemoe HanpsbkeHne ans 6onTtoB (LUNuNek) B pabo4ymx yCrioBUSIX MU NPU pacyeTe Ha yCrioBust
p
ucnbitTanma, MlMa;

[6]?° — nonyckaemoe HanpskeHne Ans MaTepuana dnadua unu Gypta cBo6oaHoro oriaHLa npy Temneparype
20 °C, Mrla;

[c] — ponyckaemoe HanpsixeHve ans matepyana draHua unv 6ypta ceobogHoro donaHua npu pacHeTHOM Temne-
paTtype, Mla;

[6]2° — ponyckaeMoe HanpsikeHe AN MaTepuana KorbLa cBoboAHoro dnaxua npy Temneparype 20 °C, MMMa;

[c],— Oonyckaemoe HanpshkeHne Ans MaTepuana konbLa cBobogHoro dnaHua npu pac4yeTHon TemnepaType,
Mrla;

[c],,— Bonyckaemoe 3HavyeHne OBLLUMX MEMBPaHHBIX 1 U3MMOHBIX HAMPSXXEHUA B COOTBETCTBUM C NyHKTOM 8.10
FOCT P 52857.1, MIla;

[c]g— Bonyckaemoe 3Ha4YeHWe CYyMMapHbIX OOLLUMX U MECTHBIX YCIOBHbIX YNPYTMX MEMOPaHHbIX U N3rMBHbIX
HanpsbkeHun B cooTBeTCTBUM ¢ NyHKTOM 8.10 TOCT P 52857.1, MMa;

Aok, Achy, Acl,, AcB,, A, AGY, AG;, — MaKCUMaribHbIe PAsHOCTH 3HAYEHUIA HAMPSHKEHMIA NP PA3IMYHBIX

3KCMNyaTaUMOHHBIX Harpy3kax, UMeLLMX MECTO B TeHEHWE O HO-
ro uukna Harpyxenus, Mrla;

Y, — KO3 DULIMEHT;

1 — KO3 DULMEHT chepnyeckon HeOTOOPTOBAHHOM KPbILLIKM.

4 OOLwmMe NonoXxeHus
4.1 OcHOBHbIE TUMbI q.)J'IaHLI,eBbIX CoeLI,I/IHeHMIZ, paccMaTpuBaeMbIX B HACTOALLEM CTaHOapTe, npuBeAeHbl Ha

pucyHkax 1 — 3. Ha pucyHke 1 npuBegeHs! nprMepbl hnaHueBbIX COeanHEHWI C NPpUBapHbLIMK BCTbIK donaHuamu,
Ha PUCYHKE 2 — C NIIOCKUMW NpuBapHbIMKM pnaHuamun, Ha pUcyHke 3 — co cBOBOAHLIMU hnaHLamu.
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f——— |f————————
D, Dy -
a — chnaHueBoe coeMHeHVe C rMagkon YnroTHU- 6 — dpnaHueBoe coeaVHeHne C YNIOTHUTENbHOW Mno-

TenbHOW NOBEPXHOCTbLIO BEPXHOCTbIO TUMNa BbICTYN — BnagunHa

PucyHok 1, nuct 1 — ®naHuesble coeanHEHUs C NPUBaPHbLIMU BCThIK dhnaHuamu
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8 — (braHueBoe coefMHeHne C yl'lJ'IOTHVITeHbHOVI no- 2 — (pnaHueBoe coeauHeHNe C KaHaBKoW Mop,
BEPXHOCTbIO TUNa Wwnn — nas BOCbMUIPaHHYKO UK oBanbHYK NPOKNagky

PucyHok 1, nuct 2 — dnaHueBble coeanHEHUs C NMPUBapPHbLIMU BCThIK dhnaHuaMmu

So So

N N
d D d D
D D

cn cn

N
\
G NN
ZZN)
.

7
\/|>>

i
0
AN

Dg Ds
f———— |————
D, Dy, /
a — riaHueBoe coenHeHe C rMagKoil yri- 6 — cbnaHueBoe CoeaMHEeHME C YNIOTHUTenNb
FIOTHUTESBHOI NOBEPXHOCTBIO HOW MOBEPXHOCTLIO TUMA BLICTYN — BRAAWHA

PucyHok 2, nuct 1 — ®naHueBble coeauHEHUs ¢ NNOCKMMK hraHuamm
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PucyHok 2, nuct 2 — ®naHueBble coeauHeHUs ¢ NNockMMu hnaHuamm
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MpumeyaHune— PucyHkn 1—3 He onpedenstoT Bcex AeTanen KOHCTPYKUMN dhnaHLEBbIX COeaNHEHNI
PucyHok 3 — dnaHueBble coeMHeHUst co cBOOOAHBIMU KOMNbLaMu
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HacTosLwumii ctangapT NO3BOSISET TAKKe paccunTbiBaTh OriaHLUEBbIE COEAMHEHNSI CMELLAaHHbIX TUMOB: NpU-
BapHble BCTbIK — C NIIOCKUMMU, NITIOCKME — cO CBOOOAHBIMY chbnaHuamm 1 T. 4., coeanHeHust dornaHua ¢ NiIocKomn
U HeOTOOPTOBAHHOM CAEPMHECKON KPBILLKOW, a Takke doriaHLEBbIE COEAMHEHMS C 3axkaTbiMU Mexay raHuamm
TPYOHbIMK peLLeTKaMM UMW APYTMMU 3aKnaaHbIMU OeTansiMu.

PekomeHgauum no npeaenam npuMeHeH1s onaHLEB 1 MPOKIaAoK pasfiyHbIX TUMOB NPMBEAEHLI B MPUITO-
KeHnnm A.

4.2 Hactoswmin meTop, pacdeTa pacrnpocTpaHsieTcs Ha doflaHLEBbIE COEAMHEHWS], OTBEYAOLLME YCIOBUSIM:

s, (1)
2h

YKNOH BTYIKX NPpMBapHOro BCThIK doriaHua He JormkeH npesbiwaTts 1:2,5 (0,4):
S % <04, 3)

Ecnu yknoH BTynku npnBapHOro BCThIK conaHua npesbiwaeTt 1:3 (0,33), BTynka AomKHa UMEeTb UMNNHAPK-
YeCKyto YacTb TOMWUHON Sy 1 ANnHON He MeHee 1,5S,,.

4.3 lNpu pacyeTe pnaHUeBbIX COeQNHEHUI YYNTBLIBAIOT Crieaytowmne Buapl Harpy3sok:

- ycunue 3aTskku 60nToB (LWnunek);

- BHYTPEHHEE UNn Hapy>xHOe AaBneHne;

- BHELLIHIO OCEBYIO CUNY;

- BHELLUHWUI n3rnbdatoLLyin MOMEHT;

- yCUnus, BbI3BaHHbIE CTECHEHHOCTbLIO TeMnepaTypHbIX AedhopManmii anemMeHToB naHUEBLIX COEAUHEHNN,
BKNtoYas coraHubl, 6oNThl (LUNUIbKKX) U 3axaTyro Mexay dnaHuamm TpyOHyo peLleTky Unuv saknagHyto getans.

Ecnu mexay dpnaHuamu 3axaTa TpyOHasa pelueTka unu 3aknagHas getanb, AaBneHns no o6e CTOpoHbl
KOTOPOW OTNMYaloTCa Apyr oT Apyra, B pacyeTe dhriaHLEeBOro COeAMHEHNs CneayeT yunTbiBaTb AaBneHue, oen-
CTBYIOLLIEE Ha KaxkabIV U3 chnaHLEB B OTAENBHOCTY, M obLLee Ansa ABYX hnaHUeB ycunue B bonTax (Lnunbkax).

Ecnu B kadecTBe OTBETHOrO (prnaHua NCMonb3yoT KpaeByo YacTb TPYOHOW peLLeTKn KOXyXoTpybyaToro
TennoobMeHHOro annapara, To Npu onpeaeneHnun Harpy3oK, 4ENCTBYIOLLMX Ha aneMeHTbl oriaHLeBoro coeamHe-
HYS, 1 YIIIOB NOBOPOTOB hraHuUEB criegyeT yunTbiBaTb AedhopMaLmm Koxyxa, TPYOHOro nyyka 1 peLleTku B COoT-
BeTcTBUM cTOCT P 52857.7.

4.4 Ecnu BHeLHAs oceBas cuna F BKIoYaeT COCTaBMsOLWYI0 OT AaBreHns, B pac4eTHble hopmynbl
cregyet BMecCTo F noactasnath (F-Qp).

draHueBble CoeAMHEHWS OOMKHbI OTBEYaTb YCNOBUSAM NPOYHOCTU U NIOTHOCTU Kak B Cly4yae yyeTa BHeLU-
Hel 0CceBOM CuIbl N n3rnbatoLLero MOMeHTa, Tak U NPy pacyeTe TOMbKO Ha AeUCTBUE AaBMneHus.

PekomeHaauum no BeI6opy HOpManmM3oBaHHbLIX oriaHUEBLIX COEAMHEHWI, Harpy>XeHHbIX AaBneHneMm, oce-
BOW CMITON 1 n3rmbaroLm MOMEHTOM, NpuBeaeHbl B MpunoxeHun b.

4.5 Ecnu annapat paboTaeT npu HECKOMbKUX PasnnyHbIX PeXnmax, pacyeT AormKeH bbiTb BbINOMHEH Ha
ycnosusi, obecnevmsatoLLme NPOYHOCTb U rEPMETUYHOCTL (priaHLEBbIX COEAUHEHUIA MPU BCEX PEXNMAX.

4.6 PacyeTHble TeMnepaTypbl arieMeHTOB (hnaHLEBOro CoeanHeHNs, Heobxoaymble Ans onpeaeneHnst rnsmnko-
MeXaHWNYECKNX XapaKTepUCTMK MaTepmaroB 1 AOMNyCKaeMblX Hanps»KeHWR, a Takke Npu pacyeTe Ha MPOYHOCTbL C
Yy4eTOM CTECHEHHOCTW TemnepaTypHbIX AedopMauuii, onpeaenstoT Ha OCHOBaHUW TEMMOTEXHUYECKMX pacHeTOB
Unu pesyneTaTos ncnbiTaHui B cootBeTcTBumn ¢ FOCT P 52857.1, pasgen 5.

PekomeHgaumm no HasHa4yeHWIo TemnepaTyp aneMeHToB (priaHLEeBOro CoeaUHEHUS NPy OTCYTCTBUM pe3yrb-
TaToB crneumanbHbIX TENNOTEXHUYECKUX PACHETOB UMK pe3ynbTaToB UCNbITaHU NPUBEAEHbI B NpUnoxeHun B.
PekomeHgaumu, npuBeaeHHbIe B NPUNoXeHnn B, He pacnpocTpaHsaoTcsa Ha donaHLubl ¢ npopessamun 1 doriaHubl,
Mexay KOTopbIMK 3axkaTa TpybHas pelueTka unm 3aknagHas getan..

4.7 Ecnu cBobogHOE TemMnepaTypHOe pacLuMpeHne B 0CEBOM HanpasieHn aNeMeHTOB (briaHLeBOro co-
€OVHEHNS1, HaxoOALWMXCA MeXAyY ONOpPHLIMU MOBEPXHOCTAMM raek (ronosky 6onTa v ranku), npesbllwaeT cBoboa-
HOe TeMnepaTypHoe nepemeLlleHne 6onTos (LWnunek), pacyeT draHues 1 60MTOB (LUNMMEK) C y4ETOM YCUNnK,
BbI3BaHHbIX CTECHEHHOCTbIO TeMMepaTypHbIX AehopMauuii anemMeHToB hnaHUEBbLIX COeAMHEHWI, JOMYyCKaeTes
He NPoBOAUTL B CNeAyloLLMX CryYasx:

- eCnu pacyeTHada TemnepaTtypa aneMeHToB prnaHueBoro coeguHeHns He npesbiwaeT 100 °C;
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- ecnv cBobogHoe TeMnepaTypHOe pacLUMpeHe B 0CEBOM HanpaBrneHun 3reMeHToB hrnaHLEeBoro coeam-
HEHMS, HAXOASALLMXCSA MeXAy ONOPHbIMU MOBEPXHOCTAMM raek (ronoBkun 6onTta u ravku), BKNoYast goriaHubl 1
3axaTylo Mexay driaHLamn TpyOHYH0 peLLeTKy Unn 3aknagHyto AeTanb, NpeBbILLaeT cBOOoaHOE TeMnepaTypHoe
nepemetlleHne 6onToB (LWnunek) He bonee yem Ha 10 %.

4.8 Ecnv HeobxoauMO y4eCTb YCUnus, Bbi3BaHHbIE CTECHEHHOCTLIO TEMMepaTypHbIX AedopmMaLivm anemMeH-
TOB (praHUEeBOro coeanHeHus , criedyeT BbINONHUTL ABa pacdeTa: pacyeT 6e3 yueTa yCcunui, Bbi3aBaHHbIX CTEC-
HEHHOCTbIO TemnepaTypHbIX AedopMaLmii ANeMEHTOB hnaHUEBbIX COEANHEHUN, N C UX YY4ETOM, UCTMONb3YS B
Ka)KOM Crny4ae COOTBETCTBYIOLLME 3HAaYEHUS AOMyCKaeMbIX HAaNpspkeHWi. [pr 3TOM B KaxxgoM criyyae 4ormkHa
obecneunBaTbCA NPOYHOCTb U FrEPMETUHHOCTb BCEX 3NIEMEHTOB (priaHLEeBOro coeanHeHUs.

4.9 HeobxoaMMOoCTb BbINOMHEHNS pacyeTa chraHLEeBOro CoOeAUHEHNST Ha MaroLMKITOBYIO YCTanocTb onpe-
pensietca B cootBeTcTBUM ¢ TOCT P 52857.6 B 3aBUCMMOCTY OT pac4eTHOro konm4ectea cbopok — pasbopok 1
LMKITOB HarpyXeHnsi 4aBneHNeM U TENSIOCMEH.

4.10 Pac4eT chnaHLeBoro coeaMHeHns 4ns yCrnoBuin UCNbITaHWUI NPOBOAAT Tak Xe, Kak Anst paboyunx ycno-
Bui. Mpn 3TOM JonyckaeMble HanpsKeHns Ansi yCroBUM UcnbiTaHnA npuHuMatotcs B cootBeTctBum ¢ FOCT P
52857.1 n npunoxennem I". PacyeT chnaHueBoro coeanHeHns Ans ycrnoBui UCMbITaHWA NPOBOANTL He TpebyeTcs,
€CI BbIMNOJIHSETCS COOTBETCTBYOLLIEE ycroBue, npuBeaeHHoe B FTOCT P 52857.1 (nyHkT 8.4).
4.11 PacyeT (pbnaHLeBbIX COeANUHEHUIN HA MPOYHOCTb U FrEPMETUYHOCTb COCTOUT U3 CrieAyoLLMX 3TanoB:
- ONpeaeneHns ycunus, 0encTBYOLEro Ha MPOoKNaaKy B pabo4ymx ycnoBusix, HEO6X04MMOro Ans
obecneyveHns repMeTUYHOCTM PrIaHLEBOro COeAMHEHUs], U YyCUnusi, HeobxoaMmMoro s nepBoHa-
YarnbHOro CxXaTusi NPOKNaaKy;
- onpegenexHns ycunus B 6ontax (Lnunbkax) B paboumnx yCrnoBusix n ycunmsi npu 3aTskke, Heobxo-
OVMOro Ans obecneveHns repMeTUYHOCTU cbriaHLEeBOro coeanHeHus B pabounx ycnosusx. lNposep-
Ka NPOYHOCTU BONTOB (LUNUIEK) 1 NPOKNaaKuy;
- pac4eT Ha MPOYHOCTb ANEMEHTOB (hraHLIEBOro COeAVHEHUS NPU 3aTSKKe U B paboumx yCroBUSAX Npu
OEeNCTBUU faBneHus, yeunui B bontax (Lnunbkax), Heobxoanmblx Ans obecneyeHns repmeTnyHo-
CT1 hNaHLEeBOro COeANHEHNS U OPYTUX Harpy3ok;
- NPOBEPKM YrNoB NOBOpOTa hnaHLEeB;
- pacyeTa aneMeHToB oiaHLEBOro COeAMHEHUS HAa MaNOLMKITOBYHO YCTanocTb B CilyYae, eCnv Harpy-
YXEHME HOCUT LIMKINNYECKUIN XapaKTep.

4.12 Ecnn gns y4eTa BO34eNCTBUSA Ha dhraHeLl KOPpO3MOHHO-aKTUBHOWM cpeabl Ha3HavaeTcs npubaeka K
pacyeTHON TOMLUHE AN KOMNEHCaLMn KOppo3un, criegyeT npu onpeaeneHun Nno4aTnMBoCTy donaHLEeB 1 YCUnun,
OENCTBYIOLLMX Ha 3rieMeHTbl (hNaHLEBOro COeAMHEHUS], UCMONb30BaTbh HOMUHarbHbIE pa3Mepbl dhnaHua 6e3 Bbl-
yeTa npubaskn Ha koppo3uto. INMpu onpeaeneHnn HanpsXXeHU BO chrnaHLax cneayeT BO BCEX CryYasix UCNOmnb30-
BaTb pacYETHbIE TOSLLUMHLI 3a BblYeTOM NpubaBku Ha kopposuto B cootBeTcTBMM ¢ TOCT P 52857.1 (nyHKT 12.1).

Ecnu ana sawmtel hnaHua ot BO3OeNCTBUS KOPPO3MOHHO-aKTUBHOW Cpeabl UCNOMb3yeTCs HarnnaBka Koppo-
3MOHHO-CTOVKOW CTarnblo, criegyeTt Npu onpeaeneHny nogatiimBocTu hnaHues v yCcunuin, 4eNCTBYHOLLMX Ha ane-
MEHTbI oNaHLEeBOro COeAMHEHMS], UCMONb30BaTh HOMUHArNbHbIE pa3mMepbl hnaHLa ¢ y4eTOM TOMLLMHbI HamnmaBKy.
[Mpw onpegeneHnn HaNpsPKEHU BO doiaHLe M MPOBEPKE ero MPOYHOCTY YYET HanmnaBku MPOBOAST B COOTBETCTBUM
cMOCT P 52857.1 (nyHkT 8.8).

Ecnuv ans 3awmtbl oT BO30EeNCTBMS KOPPO3NOHHO-aKTMBHOWM Cpefbl UCNonb3yeTcd obnmuoBKa NMMcToM ns
KOPPO3MOHHO-CTOMKON CTanu, crneayeT npy onpeaeneHny nogaTtnmeocTy pnaHues, yCunum, AeACTBYIOLLMX Ha
3rneMeHTbl PNaHLEBOro COeQUHEHWS, M HAaNPSPKEHU BO doNaHLEe MCNomnb3oBaTh HOMUHAIBbHbIE pa3Mepbl chnaHua
6e3 yyeTa TonLWmHbLI 06NNLIOBKU.

5 Ycunusa, Heobxoaumble Ans CMATUS NPOKNaaKu n obecneyeHus
repMeTUYHOCTU (prlaHLEBOro coeguHeHus

5.1 3dhhekTUBHYIO LUIMPWHY NPOKIaAKM BbIMUCASAOT No hopmynam:
- ANS NNOCKMX NPOKMagok:

bg = b, npn b, < 15 Mm, (4)

by =384/b, npu b, > 15 mm; (5)
15 10
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- AnA NpokKnaagok osasyibHOINo Ui BOCbMUIpPaHHOIo Ce4eHn4:

by
By = 2. (6)

PacueTtHbIn OnameTp NocKMx NpoKnagokK BbIMUCTIAOT MO (bopmyne
Dcn = DH.I‘I - bO' (7)
PacueTHbIn OnamMeTp npoKnagoK oBasibHOro U1 BOCbMUrpaHHoOro ce4eHna paBeH cpegHemMy anameTpy

NpoKragKu.
5.2 Ycunue, Heobxogumoe Ans CMSITUS POKaAKuU Npv 3aTsPKKe, BbIYMCTIAIOT No hopMyrne

'Do6>K = 0’57':Dcr| bO Qo6 (8)

5.3 Ycunue Ha npoknagke B pabounx yCroBusix, Heobxoammoe ans obecrneyeHrsi repMeTMYHOCTU doraHue-
BOrO COeMHEHWS, BEIYMCTIAIOT No hopmyre

R, = nDg, by mp. (9)
B cny4yae pacyeTa Ha fencTBUE Hapy>XHOro AaBneHns npuHumatot R, = 0.

6 Ycunusa B 6onTtax (wnunbkax) ¢pnaHueBoro coeauHEHUA Npu 3aTsaxke
M B pabo4mnx ycnoBusax

6.1 CymMapHyto nrollajb ceveHnst 6onToB (LUNUMEeK) No BHYTPEHHEMY AnaMeTpy pe3blbl Un HarpyXeH-
HOMY CEYEHMI0 HaMMEHbLLETO AMaMeTpa BbIMUCIISOT Mo hopmMyrie

A6 = nfﬁ. (10)

lMnowaam nonepeyHbIX ceveHnii 60nToB (LUNWIeK) NpuBeaeHbl B MpunoxeHunm .
6.2 PaBHOOENCTBYIOLLYIO HArpy3Ky OT AaBIieHMs BbIYUCASAOT No hopMyre

Q, = 0,785D%, p. (11)
6.3 NprBeaeHHyo Harpy3Ky, BbI3BaHHY BO3ENCTBUEM BHELLHEN CUMbl U U3rnbatoLlero MOMeEHTa, BbIUKC-
ngaT No dopmyne

4|M|
Qey =F £ (12)

6.4 Harpy3sky, Bbl3BaHHYI CTECHEHHOCTbLIO TeMnepaTypHbIX AedopMaLmii, BIYUCTIAIOT NO hopMynam:
- B COEONHEHUSIX C NPUBAPHBLIMM BCThIK (CM. PUCYHOK 1) 1 NNIOCKMMM (CM. PUCYHOK 2) doiaHLamu

Q; = V| gt My (tgpy = 20) + Gy iy (tp — 20) = 0t (hy + hy) (g = 20) |; (13)
- B COeMHEHUsAX co cBOOOAHBIMU chbnaHuamm (CM. pUCyHok 3):
Q = y[aqﬂ By (tp1 — 20) + Oy hy (tgp — 20) + 20, hy (t, = 20) — 01 (hy + hy +2h,) (t5 — 20)J; (14)
- B coegnHeHunn c KpblLLIKOI?lZ
Q = y[% h(ty — 20) + 0 By (g, — 20) — 0 (h + hy,) (ts — 20)J; (15)

- B Cny4ae, ecnm mexay CbJ'IaHLI,aMI/I 3axkaTta pr6Haﬂ pelweTka unn nHaqa 3aknagHaa getanb:

Q= Y[t b1 (t = 20) + gy hy (tp = 20) + 01y By (8, = 20) = 0t (y + by + ) (ts — 20)]. (16)

11
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KoadhduumeHT xxecTkocTv (hriaHLEeBOro COeAMHEHWS Y ONPEAENsOT B COOTBETCTBUM C NpusioxkeHnem E.
Pusnyeckne n MexaHM4eCcKne CBOMCTBa KpENEXHbIX CTanen npuseaeHsl B npunoxexum XK.

6.5 PacueTHyto Harpy3ky Ha 60nTbl (LLNUIbKK) hnaHLEeBbIX COeAMHEHWUI BLIYUCIAOT MO ddopMynam:

- pu 3aTskke (briaHLEeBOro COeAMHEHUS:

roe Pg, — pacyeTHas Harpyska Ha 60nThbl (LUNUNbKKY) Npy 3aTsxke, Heobxoanmas ans obecneyeHms B paboumx
YCMnoBusIX AaBneHns Ha NPoKNazkKy, A0CTaTOMHOro AN repMeTm3anmnm hnaHLeBoro CoeaMHEHNs:

4opy M|
DCI'I
4oy |M|

“(Qn“'F)"'Rn“'D—cn Q;

o(Q +F)+ R, +
Fsq = max

KoadhduumeHTsl o 1 oy, onpeaenstoT no npunoxeHuo E.
Pg, — pacyeTHas Harpyska Ha 60nTbl (LLNUBKK) NpK 3aTskke, Heobxoaumas anst obecneyeHnsa obxaTtusi npo-
KNagkv 1 MMHUManbHOro Ha4YanbHOro HaTsHXKeHUst BoNTOB (LUNKIekK):

Ps2 = maX{Poﬁm; 04 As [G]g}?
- B paboyux yCrioBusix:

PY =P +(1-0)(Q, + F) + Q, +4(1+c:““‘”|. (18)

7 NMpoBepka NPOYHOCTU 6ONTOB (LLUNUMEK) U NPOKNaaKn

7.1 PacyeTHble HanpsbkeHus B 6onTax (LUnunbkax) BbIYUCIISIOT Mo hopMynam:
- NPV 3aTsHKKE:

PM
(561 = xf, (19)
- B pabo4mx ycrnoBusix:
PP
Ogo = xf (20)

7.2 YcnoBus NpoYHOCTM 60NTOB (LUNMUeK) onpeaenstoT no dopmMynam:
- NPV 3aTSPKKE:

Og1 < [0]3 ; (21)

- B paboumx ycrosusx:
Ogy < [G]S. (22)

6
[Jonyckaemble HanpshxeHWs Ans 6oNToB (LUNMUNeK) Npu 3aTshkke [G]s 1 B paBGoymx yCcroBusix [G]p onpege-

NSAOT NO NPUNOXeHWo I
7.3 YcnoBwue NpoYHOCTU NPoKaaku (MpoBepsieTcs Ans MArkMx Npoknagok) onpeaensioT no oopmyne

B max{Pg' : Pg}

9=""7p. g5 <Ml (23)

[onyckaemoe ygenbHoe gaBneHune [g] onpeaenstoT no NpunoXxeHuto .

12
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8 PacueT c¢hnaHueB Ha CTaTUYECKYHO NPOYHOCTb

8.1 PacyeTHbI U3rnbaroLwmm MOMeHT, AeCTBY WM Ha coriaHeL, Npuy 3aTsxKe
Pac4yeTHbI n3rmbaroLLmii MOMEHT, AEMCTBYHOLLMIA Ha dorlaHel, NPy 3aTsShKKE, BEIMUCTISIOT MO oopMynam:
- NS NpYBapHOro BCThIK (hriaHLa, nnockoro gonaHua u 6ypta ceoboaHoro conaHua:

MM = C: PY b; (24)
- ONs1 KonbLia cBOOOAHOro dhnaHua:
MM = C-PYa. (25)

8.2 PacuyeTHbIN n3rnbaromim MOMEHT, AeNCTBYOLWMIA Ha chnaHeLl B paboymnx ycrnoBusax

PacuyeTHbI n3rnbaroLwmn MOMEeHT, AEACTBYHOLLMIA Ha dorlaHeL, B paboymx YCIoBUSIX BEIMUCTISIOT MO opMy-
nam:

- 4N NpUBapHOro BCTbIK chnaHLa, nnockoro cnaHua n bypta ceobogHoro donaHua:

MP = G max{[Pg b+ (Q;l + QFM)e]; |Q;l + QFM|e}; (26)
- ONs KonbLia cBoboaHOro dhnaHua:

MP = C: P a. (27)

KoadpdbuumeHT Cr onpeaenstoT o npunoxxeHuio K.

8.3 PacyeTHble HanpskeHUA BO ¢hraHue npu 3aTsxke

8.3.1 MepuanoHaneHoe n3rnbHoe HanpskeHue Bo BTYNKe NpMBapHOro BCThIK donaHLa, obevarike (Tpybe)
nrnockoro chnaHua unm obevanke 6ypta ceoboaHoro doriaHua BelHMCASOT Mo hopMynam:

- 4118 NPUBapPHbIX BCThIK oNaHLEeB C KOHUYECKON BTYNKON B ceveHun Sy:

MM .
GM = —.’
1 M(S; - D" (28)
- ANsi NpMBapPHbIX BCTbIK (oraHLEB C KOHUYECKOW BTYIKOMW B CEYEHUMN Sy
oy = fol'; (29)
- NS NPUBapPHbIX BCThIK (PriaHLEB C NPSIMON BTYIKOW, MMOCKUX donaHLes 1 cBo6oaHbIX dnaHLes:
M
M _ M _ M~
Og =04 _)\,(SO—C)ZD*. (30)

A, D* u f onpegenstoT no npunoxeHunto K.

8.3.2 HanpspkeHus B Taperike NpMBapHOro BCTbIK doyiaHua, Nriockoro doniaHua n 0ypte ceoboaHoro pnaHua
B YCMNOBUAX 3aTSXKKN BbIMUCISIOT No hopMynam:

- pagvanbHoe HanpshKeHue:

m _ (133 h + k) , M.
R T AR ,D M= (31)
- OKPpY>XHO€E HanpsaXeHune:
MM
ot = B B, 0. (32)

A, lo, Be, By v Bz onpepenstoT no npunoxexuio K.

13
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8.3.3 OKpy>kHOE HanpsikeHUe B KosbLie CBOGOAHOMO dhfiaHLia B YCIOBUSIX 3aTSPKKM BbIMUCTISIIOT MO oopMyrie

y My
oy = Bthz b (33)

KoadbcpuumeHT By onpeaenstoT no npunoxeHuto K.

8.4 PacueTHble HanpskeHUs1 BO ¢hnaHue B paboumx ycrnoBusix

8.4.1 MepuamoHanbHble N3rMbHbIe HaNpsXXeHUs BO BTYIKe NpUBapHOro BCThIK donaHua, obevarike (Tpybe)
nnockoro conaHua unu obevarike (Tpybe) bypta cBoGo4HOro hnaHLua B paboumx yCroBusxX BbIMUCASIOT No dop-
Mynam:

- 4118 NPpUBapHbIX BCThIK oNaHLEB C KOHUYECKON BTYNKON B ceveHnn Sy:

p MP :
Gy = G
1T MS - cPD (34)
- ONS NPMBapPHbIX BCTbIK hriaHLEeB C KOHNYECKOW BTYIKOW B Ce4eHnmn Sy;
of =fof; (35)

- ON1s1 NPpYBapHbIX BCTbIK (orlaHLUEB C NPsSIMOiA BTYJIKOM, NIOCKMX driaHUeB M driaHLeB co CBOGOAHbIMU
KonbLiaMu:

P _ P — mP
G = O MS - cPD" (36)

A, D* n f onpegenstoT no npunoxexuto K.

8.4.2 MepuanoHanbHble MeMBpaHHbIe HANPSXKEHWS BO BTYJIKE NPUBAPHOro BCThIK doriaHua, obevanke (Tpy-
©e) nnockoro cdnaHua unu obeyvarike (Tpybe) 6ypta cBob6oaHOro pnaHua B paboumnx ycrioBMsSIX BbIYUCTIAIOT MO
dopmynam:

- 4119 NPBapHbIX BCThIK NaHLEB C KOHUYECKOWN BTYIKON B CeYEHUN Sy:

Alm|
Q + F+ 121

P = Den . (37)
EEEICERCEOR

- ANS NpyBapHbIX BCTbIK (oNaHLEB C KOHUYECKON BTYSKON B CEYEHUN S, NpMBapHbIX BCTbIK (hriaHLEB C
NPSIMOW BTYIKOR, NNOCKNX ¢praHLEeB 1 CBOBOAHbIX (hIaHLEB:

) Q,+F = 4D|£:| (38)
o = .
omm ~ (D + §) (S - ¢)

8.4.3 Okpy>kHble MeMBpaHHbIE HanpsPKeHUs OT AENCTBUS AaBMNeHNs BO BTYIIKE NPMBapHOro BCThIK doniaHua,
obevarike (Tpybe) nnockoro chnaHua unun obevaiike (Tpyde) 6ypta cBO60AHOrO hriaHua B CeYeHNU Sy BIMUCASIOT
no coopmyne

p __PD
Somo = 2(§, = ¢)° (39)

8.4.4 HanpsixeHus B Tapernke NpuBapHOro BCTbIK donaHua, nrockoro dnaHua n 6ypte csobogHoro conaHua
B pabounx yCrioB1sAX BbIMUCHSIOT MO chopMyriam:

- paguansHoe HanpsKeHue:

_ (1,33BF h+ lo) P.

of =—F—L0 M";
R A2 oD (40)
- OKPY>XHO€E HanpsaXeHune:
_ByM®
or =", ~PBzor. (41)

A, lo, B, By v Bz — onpegenstoT no npunoxenuto K.

14
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8.4.5 OKpy>KHOE HanpsihkeHUe B KombLie CBOGOAHOIO doriaHLa B paboumx yCIoBMSIX BEIMUCTISIOT MO (hOpMy-
ne

MP
o = [i,Yz—D:- (42)
KoadpdmumeHT By onpeaenstoT no npunoxeHuto K.
8.5 YcnoBus ctaTuueckon NpovHocTu ¢hrnaHueB
8.5.1 [N npuBapHbIX BCTbIK (hiaHUEB C KOHUYECKOW BTYIKOW B CEYEHUUN S YCITOBUSA CTAaTUYECKOW MPOYHO-
CTM BbIYMCASIOT No hopmyriam:
- NPV 3aTSHKKE:

max{|cs'1w + ol |oy + G“T"|} < K+[ol,; (43)

- B pabouux yCrnoBusix:

P p
1|01 + Otmm

P _ &P Pl.|sP _ &P p
max{|cs1 G1M.M + GR|’ |G1 G1M.M + O

}< Krlol,, (44)

rae Ky = 1,3 npu pacyeTe € y4eTOM CTECHEHHOCTU TeMMepaTypHbix Aedopmaumii. MNpun pacyeTte 6e3 yyeTa
CTECHEeHHOCTW TeMnepaTypHbIx Aedopmaumii K= 1.

8.5.2 [Ina npuBapHbIX BCTbIK oNaHLEB C KOHUYECKOW BTYSKON B CEYEHUN S;; YCNOBWSA CTaTUYECKON MPOYHO-
CTK onpegenstoT no opmMmynam:

- NPV 3aTSHKKE:

o5 < 13[o]s; (45)

- B pabouux yCroBusix:

max{|<53 £ 6w

. p p
;0368 + o8,

p p p
0’760 * (GOM.M - GOM.O)

<1300k (46)

8.5.3 [Ins npmBapHbIX BCThIK (onaHLEB C NPSIMOR BTYIKOM, NNOCKMX donaHues 1 6ypToB cBOGOAHBLIX chnaH-
LieB B CEYEHU Sy YCNOBUSA CTaTUYECKON NPOYHOCTU BbIYMCASIOT MO hopMynam:
- NPU 3aTsHKKe:

max{o} + of|; [o} + o¥[} < K1 [oo: (47)
- B pabounx yCrioBumsix:

max{|<58 — Ofm+ OV

-|oP p Pl|sP p
’ |GO ~ Ooum + GR|'|GO + GOM.M|} < KT [G]O ’ (48)
rae [o]g = [c],, — Aonyckaemoe 3HayYeHMe YCNOBHbIX YNPYTMX HAMPSXKEHUN B CeYeHUn Sy,

13
Onga nnockux conaHues npu D > 400 mm gonyckaeTtcs npyuHMMaTh [G]O =K [G]R .

K7 onpegenstotno 8.5.1.
8.5.4 NMpoBepKy NpMBapHbIX BCTbIK oraHLeB ¢ NPsIMOKN BTYNKOK, NNOCKUX priaHueB 1 6ypToB cBOBOAHbLIX
hnaHues B ceveHun Sy no 8.5.3 gonyckaeTcs He NPOBOAUTL, ECMU BbINOMHATCA CneayoLine yCrnoBus:

Sy <16 mm; (49)

& <300 (50)

BYMM < [0120.
WD ~

(51)

15
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By MP _
s |O]).
2D [o] (52)
8.5.5 ,D.J'Iﬂ (*)J'laHLl,eB BCeX TUMNOB B ce4YeHnn SO LOOJ1KHO BbINOJTHATLCA YyCIroBUeE:
p .| <P
max {08 of:[ohua| | < o1 (53)

[na Tapenok npmBapHbIX BCTbIK hnaHLeB, NNOCKMX dnaHues 1 BypToB cBOOOAHLIX (briaHLUEeB AOMKHbI
BbINONHATLCS YCINOBUS:
- NPY 3aTSKKE:

max{|c§|; |0“T"| } < K+ [ol; (54)
- B paboymx ycrosusix:

max{|c§|; ob

} < Krl[o]. (55)
K; onpegenstorno 8.5.1.

8.5.7 [ns koney cBoBoAHbIX (hnaHLEB YCIOBMSA CTaTUYECKON NPOYHOCTU onpeaensioT no hopMynam:
- NPV 3aTsHKKe:

o <Kr[o]"; (56)
- B pabouux ycrnoBusix:
o? < Kr[o],. (57)

K, onpegenstoTt no 8.5.1.
9 MNMpoBepka yrnoB nosopoTta draHues

9.1 Yron noBopoTa NpMBapHOro BCTbIK doyiaHLa, NIIockoro pnaHua u ypta cBobogHoro dnaHua B paboumnx
YCIOBMSX BBIYUCNAOT MO hopMyne

0 =My, B2 <K, [O]. (58)
D,OI'IyCTMMbIIZ yrosmn noBopoTa NpnBapHOro BCThIK q.).l'laHLl,a:
[6]1=0,006 npu D <400 mm,
[6]1=0,013 npn D> 2000 mm.

Mpu 3Ha4veHuax 400 mm < D <2000 MM JoMyCTUMBIRN yron noBopoTa [@] onpedenstoT ¢ NOMOLLLIO NNHER-
HOW MHTEPMNONALMK.

JonycTumeliv yron nosBopoTa nnockoro craHua nnv éypra ceobogHoro chnaHua [©] = 0,013.

KoadbpumumeHT Ky = 1— B pabouunx ycrosusx; Kg = 1,3 — B yCNOBUAX UCTbITAHUS.

9.2 Yron nosopoTa konbLa ceoboaHoro cdraHua B pabo4mx yCroBUsiX BbIYMUCIIAOT MO opmyne

E20
0, = My, E, < KolOl- (59)

Jonyctumelin yron noBopoTa konbLa ceoboaHoro dnaHua [6] = 0,002.

16—1559 16
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10 PacyeT anemeHTOB danaHueBoro coeAnHeHuA Ha MarioUuMUKIioByHO yCTalnoCTb
10.1 Pa3amax yCnoBHbIX YNPYrux HanpsbkeHUn B arieMeHTax ¢hriaHLeBoro coeguHeHns
10.1.1 Paamax yCrnoBHbIX YIPYrux HanpsbkeHUin Ha Hapy»XHOW 1 BHYTPEHHEN NOBEPXHOCTAX KOHUYECKOM

BTYJIKU NPUBAPHOIo BCTbIK cbnaHu,a B Ce4eHunn 81 B YCITOBUAX 3aTAXKKN BbIHNCIIAKOT MO cbopmynaM:
- MepuagnoHalibHO€E HanpsXeHune:

o = ot (60)
Oy = —01; (61)
- OKPYXKHOE HanpsKeHNe:
G13 = O1y = Oy (62)
- paauarnbHoe HanpshkeHue:
G5 = O = OR; (63)

10.1.2 Pa3smax yCrnoBHbIX YNpYyrux HanpsXKeHun B MeEpUaNOHarnbHOM HanpaseHny Ha HapyXXHOW 1 BHYT-
PEHHEN NOBEPXHOCTAX KOHUYECKOM BTYIKM NPUBAPHOIo BCThIK (riaHLa B CeHEHUU Sy B YCNOBUSX 3aTAXKN BbIYUC-
NS0T No hopmynam:

ooy = Oy (64)

oy = —04. (65)

10.1.3 Pasamax ycnoBHbIX yAPYrnx HanpsbKeHU Ha Hapy»KHOW U BHYTPEHHEN MOBEPXHOCTSAX BTYSKW NpuBap-
HbIX BCTbIK hriaHLeB C NPSIMOW BTYNKOW, NNOCKUX donaHueB 1 6ypTa cBo60AHbIX (hNaHLEB B Ce4eHnn Sy B yCro-
BUSIX 3aTSPKKM BbIMUCTIAKOT N0 hopMynam:

- MepUaMOHanbHOE HanpshXeHne:

Co1 = G0; (66)
Gop = —0p; (67)
- OKPY)XHOE HanpshkeHue:
o3 = Ogs = OF; (68)
- pagmarnbHoe HanpskeHue:
Ops = Opg = OR - (69)

10.1.4 Pa3amax ycrnoBHbIX YPYrux HanpsbkeHWn Ha Hapy>KHOW N BHYTPEHHEN NOBEPXHOCTU KOHNYECKON
BTYIKW NPUBAPHOro BCThIK dofiaHua B cedeHnn S B paboumx ycrioBUSX BbIMUCNSAOT No hopmynam:
- MepuanoHanbHoe HanpsihXXeHue:

6?1 = 0? + 01pM.M; (70)

6!1)2 = _6!1) + G’;M.M; (71)
- OKPpY>XHO€E HanpsaXeHune:

oby = o, =of; (72)
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- papmarnbHoe HanpskeHue:
P _oP =P
ohs = ol = oR. (73)

10.1.5 Pa3amax yCnoBHbIX YNPYrnx HanpsbkKeHWn Ha HapyXHOW M BHYTPEHHEeN NOBEPXHOCTU KOHUYECKOM
BTYJIKV NPMBaPHOro BCThIK doraHua B ceveHnn Sy B paboumx yCroBmax BbIYMCIAOT No chopmyriam:
- MepUaMoHanbHOe HanpsihkeHne:

o1 = Gb + Comm: (74)
682 = _08 + GSM.M; (75)
- OKpY>KHOE HanpshKeHue:
O3 = Oomo +0300; (76)
Gos = Ghyo — 0305 (77)

10.1.6 Pa3max yCrioBHbIX yNpyrmx HanpsbkeHW Ha Hapy>kHOW M BHYTPEHHEW MOBEPXHOCTU BTYIKU NpuBap-
HbIX BCTbIK oraHueB C NPAMON BTYNKON, NNOCKUX donaHueB 1 BypTa cBOGOAHbIX dhnaHLeB B cedeHun Sy B pabo-
YMX YCNOBUAX BbIYUCNSAOT MO hopMyam:

- MepuanoHanbHoe HanpshXXeHue:

501 = O + Coum’ (78)
082 = _08 + GSM.M; (79)
- OKPY>KHOE HanpshKeHue:
Ofs = Ofs = OF; (80)
- paguanbHOe HanpshKkeHue:
of; = B = ok @)

10.2 PacuyeTHble aMNnUTyAbl NpUBEeAEHHbIX YCNOBHbIX YIPYFUX HanpsiXXeHUM Npuy 3aTsxkke
10.2.1 ina npmBapHbIX BCThIK (hriaHLEB € KOHUYECKOW BTYMNKOW aMnnuTyay NpMBEAEHHbIX YCOBHbIX YNpy-
MX HAaNPSPKEHWUA NPU 3aTAXKE BbIYUCTIAKOT No hopmyrne

max {occ

M |. M M [ M M |, M
G11|, |G12 - G14|1 |012 - 616|’ |Go1|}

5 (82)

O, =

0, ONpeaensioT No rpadpuky, NPUBEAEHHOMY Ha PUCYHKe 4, B 3aBUCUMOCTM OT OTHOLLEHMS 1/ S;:

N

\\

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 riS,

PucyHok 4 — Mpaduk o
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10.2.2 [1na npyBapHbIX BCThIK hriaHLEB C NPAMOW BTYIKoN 1 BypTa cBo60AHbLIX oriaHLeB amnnnTyay npu-
BE[EHHbIX YCIMOBHbIX YNPYIUX HANPshXKEHWN Npu 3aTsPKKe BbIMUCTIAOT No hopmyne

M |. M M [ M M
max {% ‘001‘: ‘002 - 004‘, ‘002 - Gos‘}

5 (83)

O, =

0., ONpeaenstoT no rpaduky, NpuBegeHHOMY Ha pUCyHke 4, npn S; = S,,.
10.2.3 [Ans nnockux dnaHues amnnuTyay npuBefeHHbIX YCMOBHbBIX YIPYrMX HANPsSHKEHUN Npu 3aTsxke
BbIYMCIIAOT Mo popmyrne

1,5max{‘081‘; ‘03'2 - 65"4‘: ‘63'2 - Gge‘}

5 (84)

O, =

10.2.4 ns koney, cBoboAHbIX dhriaHLEeB aMnnMTyAy NpUBeOEHHbIX YCIOBHbIX YNPYrMX HAaNpsKeHW npu
3aTsHKKe BbIMUCNSAOT No hopmyne

M
0a =9k (85)

10.2.5 [ins wnunek (6onToB) amMnnnTyay NpMBEAEHHbLIX YCITOBHBLIX YNPYIMX HAMPSPKEHUIA MPU 3aTSXKKE Bbl-
yncnAT No hopmyrne

_ 1,8 Og1

Gy = (86)

10.3 PacuyeTHble aMNnUTYAbl NPUBEAEHHbIX YNPYruX HanpsXeHuin B pabo4nx ycrioBusix

10.3.1 [1nsa npuBapHbIX BCTbIK (hrnaHueB C KOHUYECKOW BTYSIKOW aMnnnTygy NpMBeaeHHbIX YCOBHbIX YNpy-
TMX HANPSXXEHU B pabo4mx yCIoBMSAX BbIYUCASIOT No hopmyrne

max {occ

Pl1IAaP. — AP | |AGP. _ AP
AGH" ‘A012 A<514" ‘A512 A‘Sm‘}

5 (87)

P _
o =
0. ONpeaenstoT no rpaduky, NPMBEAEHHOMY Ha PUCYHKe 4.
10.3.2 [Inga npmBapHbIX BCTbIK oriaHLEB C NMPSIMON BTYNKOW 1M OypTOB CBOOOAHLIX (hriaHUEeB aMnnuTyay
NPVBEAEHHBIX YCITOBHbIX YNPYTUX HANPSXXEHUA B pabo4MX YCIOBUSAX BbIYMCASIOT N0 popMyIie

max {osc
ob =

Ac&‘; ‘AG& - A083‘; ‘AG& - Acgs‘; ‘Acgz‘; ‘Acgz - AG&‘; ‘Acgz - AGSG‘}

5 : (88)

0., ONpeaenstoT No rpaduky, NPUBEAEHHOMY Ha PUCYHKE 4 NpK S, = S;.
10.3.3 [nsa nnockux craHues amnnuTygy NpuBeAeHHbIX YCIOBHbIX YNPYrnMX HanpsbkeHUn B pabounx ycro-
BUSIX BbIYUCNSAIOT NO hopmyrne

1,5max{‘A081‘; ‘AG&‘; ‘AG& - A<583‘; ‘Acgz‘; ‘A684‘; ‘Acgz - Ac&‘} (89)
P _
ob = )

2

10.3.4 [1ng konev, cBOGOAHLIX (briaHLEeB aMNNUTYAY NPUBEAEHHbLIX YCNOBHBIX YNPYrMX HanpseHuin B pabo-
YMX YCNOBUSAX BbIYNCASAIOT NO hopmyne

of = : (90)

10.3.5 [Ins wnunnek (6onToB) aMnnuTyay NpUBEAEHHbIX YCIOBHbIX YIPYrMX HAaNpsiXXeHui B pabounx ycno-
BMSIX BbIYUCASOT No hopmyrne

nAc
o = 180e2. (91)
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p p p P p P —
Act,, Acf,, Ach,, Ay, AGh,, Ack, Ac,, B opmynax (88) (92) onpenensloT Kak MakcumarbHble
Pa3HOCTU 3HAYEHMI HAaNPsHKEeHUI onpeferneHHbIx B cooteeTcteum ¢ 10.1.4—10.1.6,8.4.517.1; oY, of,, of,,

Gf3, 08, OF , G5, COOTBETCTBEHHO NPY PA3NMUYHBLIX SKCTIyaTaLMOHHbIX HArpy3Kax, UMEHOLLIMX MECTO B TEYEHMEe
O[HOrO UMKIIa HarpyXeHusl.

KoadbdpumumeHT 1 onpegenstot no FOCT P 52857.6.

10.4 TpoBepKy ManoumKroBon NPOYHOCTU SNIEMEHTOB (orlaHLEeBOro coeanHeHmst nposoast no FOCT P
52587.6. [Ina aTOro no amnnnTyae HanpsxeHWn, onpegeneHHon U3 ycnosus 3aTsxkum (6,) no 10.2, onpegenstoT
Aonyctumoe uncro cbopok — pasbopok [N]... Mo amnnntyae HanpsikeHWn, onpeaeneHHon Ans pabovnx ycrosuin

(o5 ) no 10.3, onpeaensioT AOMYCTUMOE YUCTIO LVKITOB 3MEHEHUs pexvma akernyatauum [N,

YcnoBue NPOYHOCTM ANt 3a4aHHOTO Y1Cna LMKIoB c6opok — pasbopok N, ¥ UISMEHEHWIA pexxumMa aKCMy-
ataumun N, GyaeT BbINONHATLCS, CIN

+WS1. (92)

MpunoxexHune A
(pekomeHayemoe)

PekomeHpgauuu no npegenam npuMmeHeHuns (b.ﬂaHLleB
U NPOKNaaokK pa3finyHbIX TMNOB

Mnockue n cBoboAHbIE hnaHLbl peKOMeHAyeTCa NpuMeHATb npu TemnepaType cpeabl Ao 300 °C.

dnaHupbl € rMagkon ynnoTHUTENBHON NOBEPXHOCTLI0 PEKOMEHOYETCA NPUMEHATb ANS YCMNOBHbIX AaBNeHUA cpeabl
no 1,6 MlMa. Jonyckaetca ncnonb3oBaHne hnaHueB C rmagkon ynnoTHUTENbHOW NOBEPXHOCTbIO Anst 6onee BbICOKMX
OaBMNeHUn Npu UCNonb30BaHUN CNMpPanbHO-HABUTLIX NMPOKA40K C ABYMSI OrpaHUYUTENbHBIMU KOMbLAMM.

dnaHubl ¢ YNNOTHUTENBHON NOBEPXHOCTLIO «BbLICTYN — BMafgMHa» PEKOMeEHAYHTCS ANs YCNOBHLIX AABMEHWI cpe-
nbl 6onee 1,6 oo 6,3 Mla.

dnaHupbl € YNNOTHUTENBHON NOBEPXHOCTLIO «LUUM — Na3» PeKOMEHAYTCS ANst NPOKaAok, KoTopble HeO0OX0aAMMO
nomeLLaTb B 3aMKHYTbI 06beM.

dnaHupbl € yNNOTHUTENBHOW NOBEPXHOCTLIO N0 METANTMYECKYH0 MPOKNaAKy OBaNbHOMO UM BOCBMUIPAHHOIO ceye-
HMS PEKOMEHAYIOTCS AN YCMNOBHbIX AABMeHWn cpedbl He meHee 6,3 Mla.
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MpunoxeHue b
(pekomeHayemoe)

PekomeHpaLmm no BbIGOPY HOpMaNU30BaHHbIX (braHUeBbIX COegUHEHUN, HarpyXeHHbIX JaBrneHueMm,
oceBOM CUNON N N3rn6aroLLiUM MOMEHTOM

Ecnun kpome BHYTpeHHEro faBneHust p Ha HopManua3oBaHHoe hnaHLUeBoe coeanHeHne OeNCTBYIOT OceBas pacTs-
rmBatowas cuna F n narmbarowmum momeHT M, npu Beibope HOpManu3oBaHHbIX hraHueB cnegyet BMECTO AaBreHUs p
ncnonb3oBaTh NpUBEAEHHOE aBneHne pp

4\M
pnp=p+#(F+#]- (6.1)

lecn cn

MpunoxeHue B
(pekomeHayemoe)

PekomeHaaumMm no Ha3HaYeHUo TemMnepartyp
3JIeMeHTOB (bnaHu.eBoro coeanHeHuUA

Pabouyto TemnepaTtypy anemMeHToB hnaHueBoro coeanHeHNs onpeaensitoT Ha OCHOBaHUN TEMNNOTEXHUYECKUX pac-
YeTOB UNK pe3ynbTaToB UCMbITaHWA. [1py OoTCyTCTBUM Bonee TOYHbIX AaHHbIX AONYCKAETCs ONpeaensiTb pacyeTHy TeM-
nepaTtypy anemMeHToB ¢hnaHueBoro coeavHeHnst no Tabnuue B.1.

Tabnunuya B.1

MN3onupoBaHHble dnaHubl HewnsonunpoBaHHble cnaHubl
Tun dnaHueBoro coeanHeHus
tcp t, ts tcp t, ts
lMnockue, npvBapHbIe BCThIK t — 0,97t 0,96t — 0,85t
Co cBob6ogHbIMWU KOMnbL@MMU t 0,97t 0,90t 0,96t 0,90t 0,81t
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Mpunoxexue I'
(ob6s3aTenbHoOE)

[donyckaeMble HanpskeHUs1 ANs maTepuana 6onToB (LNunek)

HomuHanbHoe gonyckaemoe HanpskeHue Ans 60NnToB (LUNMIeK) Npu 3aTsikke U UCMbITaHUWM BbIYUCHISAOT Mo dop-
myne (I.1) npu Temnepatype 20 °C.

HomuHanbHoe aonyckaemoe HanpsbkeHue Ans 60nToB (LWNUMek) B pabounx yCcroBusiX BbIYUCASIOT NO hopMynam
(r.1), (T.2), HO He Gonee HOMWHANbLHOrO AOMYCKAEMOro HaNpPsPKEHUS NPU 3aTsKKe:

- eCnn pacyeTHas Temnepartypa 4ns 60MToB (LWNuUMek) U3 yrnepoamcTbix ctanei He npesbiwaeT 380 °C, H13Kone-
rmpoBaHHbIX ctanenn — 420 °C, aycTeHuTHbIx ctanen — 525 °C:

[of =7, (F1)

- ecnv pacyeTHas Temnepartypa 6onToBs (LWnunek) us yrnepoanctbix ctanen npesbiwaet 380 °C, HM3KONErMpoBaH-
Hbix cTanen — 420 °C, aycTeHuTHbIX ctanen — 525 °C:

6 _Jor . %n105 . C19%.105
[G]H =min {—{/; ——; ——— 1, (r2)
n’  np Ny .

rae n, — Ko3h@ULMEHT 3anaca no OTHOLWEHWIO K Npeaesy TeKy4ecTu:

_ o 20 ; 20 .
n,=2,6 — 2,8 — Ons yrnepoaucTbix cranei, y kotopeix o5 /og- = 0,7;

n.=2,3 — ANS YINepOACTbIX CTaneil, y KoTopbix 620 /630 < 07;

n.=1.9 — [N ayCTEHUTHbIX cTanen;

np=18 — KoapduumeHT 3anaca NPoOYHOCTM MO nNpeaeny ANUTEenbHOW NPOYHOCTY;
n, =11 — KO3(bULMEHT 3anaca NPOYHOCTU MO Npeaesny nonsyyecTu.

[onyckaemble HanpskeHns ans 60nToB (LWNuWnek) Npu 3aTsxke B paboynx yCrnoBusaX M Mpu pacyeTe Ha ycnosusi
UCMbITaHWSA BbIYUCNAOT N0 hopMynam:

[G]s = &Ky.p Ky.s Ky.T [G]S; (r.3)

6] = Kyp Kys Ky [0]: (r4)

roe & = 1,2 — KoahULUNEHT yBENUUEHUST AOMNYCKAaEMbIX HaNPsXKEHWIA NPU 3aTsKKe;

Ky_p — KO3(PPULUMEHT yCroBuin paboThbl:

Ky_p =1,0 ans pabounx ycnosuii;

Ky_p = 1,35 gnsa ycnosuii UCMbITaHUS.

Ky3 — KO3(PPULMEHT YCNOBUIN 3aTSHKKM:

Ky_3 = 1,0 npy 0BbIYHOM HEKOHTPONUPYEMOW 3aTAXKKE;

Ky_3 = 1,1 Npu 3aTsXKKe C KOHTPONEM MO KPyTALLEMY MOMEHTY (CM. npunoxenue J1);

Ky_3 1,3 Npun 3aTAHKKE C NOMOLLbIO OOHOBPEMEHHOW KOHTPONMPYEMOW BbITSXKKE LUMUIEK.
PekomeHOyeMble 3HaYeHMSA KPYTALMX MOMEHTOB MpU 3aTsHKKe NpUBEAEHbl B NpunoxeHun Jl.
Ky_T — KO3(PbPMLMEHT y4eTa Harpy3km OT TemnepaTypHbIX Agedopmanuii:

Ky_T = 1,0, ecnu Harpyska OT TemnepaTypHbIX AedopMaLnii HE YYUTbIBAETCS;

Ky_T = 1,3 npu pacyeTe naHUeB C y4eTOM Harpy3ku OT TeMnepaTypHbIX AedopMaLni.
HomuHanbHble gonyckaemble HanpskeHus ang 6ontos (wnunek) npvseaeHsl B Tabnvue .1,
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Tabnunua A1

23

PacyeTtHas HomuHanbHoe gonyckaemoe HanpsbxeHve ans Gontos (wnunek), MMa
Temnepatypa
6onTtoB Mapkn matepmnana
(unurnex), °C 35,40 | 12X18H10T, | 45X14H14B2M 20X13 35X, 40X, 38XA, 30XMA 25X1M® 16
10X17H13M2T 37X12H8I'8MB,
20XH3A
20 130,0 110,0 160,0 195,0 230,0 230,0 238,0 83
100 126,0 105,0 150,0 182,0 230,0 230,0 227,0 80
200 120,0 98,0 150,0 165,0 225,0 200,0 217,0 76
250 107,0 95,0 144,0 158,0 222,0 182,0 210,0 —
300 97,0 90,0 139,0 150,0 222,0 174,0 199,0 —
350 86,0 86,0 128,0 147,0 185,0 166,0 185,0 —
375 80,0 85,0 128,0 146,0 175,0 166,0 180,0 —
400 75,0 83,0 128,0 145,0 160,0 166,0 175,0 —
425 68,0 82,0 125,0 143,0 156,0 161,0 168,0 —
450 — 80,0 123,0 142,0 — 156,0 161,0 —
475 — 79,0 120,0 140,0 — — 152,0 —
500 — 78,0 118,0 — — — 143,0 —
510 — — 117,0 — — — — —
520 — — 116,0 — — — — —
530 — — 115,0 — — — — —
540 — — 114,0 — — — — —
550 — — 113,0 — — — — —
lpodomxeHue mabnuypi .1
PacyeTtHas HomuHansHoe ponyckaemoe HanpsbkeHve Ans Gontos (wnunek), MMa
Temneparypa
6onToB Mapku maTtepuana
(unurnex), °C 25X2M10 20X1MP1BP | 18X12BMBP® 14X17H2 07X16H6 XH35BT 08X15H24BA4TP
20 238,0 238,0 238,0 232,0 321,0 208,0 231,0
100 232,0 234,0 234,0 230,0 314,0 196,0 226,0
200 231,0 224,0 231,0 220,0 312,5 186,0 221,0
250 2240 213,0 227,0 218,0 309,8 186,0 219,0
300 220,0 202,0 227,0 209,0 307,0 186,0 217,0
350 213,0 185,0 220,0 207,0 307,0 186,0 215,0
375 209,0 183,0 216,0 — — 186,0 214,0
400 206,0 182,0 213,0 — — 186,0 213,0
425 202,0 178,0 208,0 — — 186,0 213,0
450 199,0 175,0 203,0 — — 186,0 213,0
475 195,0 171,0 196,0 — — 186,0 213,0
500 192,0 167,0 189,0 — — 186,0 208,0




OkoH4yaHue mabnuue! .1

FOCT P 52857.4—2007

PacyeTtHas HomuHanbHoe gonyckaemoe HanpsbkeHue ans 6onTos (wnwunek), MMa
Temnepatypa
6onToB Mapkn matepmnana
(nwriex), °C 25X2M10 20X1M®1BP | 18X12BMBP® 14X17H2 07X16H6 XH35BT 08X15H24BA4TP
510 — — — — 185,0 205,0
520 — — — — 184,0 202,0
530 — — — — 183,0 199,0
540 — — — — 181,0 196,0
550 — — — — 180,0 195,0
560 — — — — 165,0 183,0
570 — — — — 150,0 171,0
580 — — — — 135,0 169,0
590 — — — — 120,0 157,0
600 — — — — 115,0 147,0
610 — — — — 110,0 —
620 — — — — 105,0 —
630 — — — — 100,0 —
640 — — — — 94,0 —
650 — — — — 88,0 —
17—1559 24
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MpunoxeHue O
(cnpaBo4Hoe)

Mnowaan nonepeYHbIX CEYEHMIN GONTOB (LLUNUNEK)
Mnowaab nonepeyYHoro ceveHns 6onTa (LNUbKK) No BHyTPEHHEMY AnameTpy pesbbbl fiy U MUHMMabHbIE niowa-
OV NonepeYHbIX CeYEHWI LWNUNEK C MPOTOYKOM NpmBeaeHsbl B Tabnuue [.1. Bece 3HaveHns B Tabnuue [0.1 npuBogatca ons
pe3bObl C KPYMHBIM LLArom.

Tabnwunuya 0.1

IOnameTp GonTa

(WANABKY), MM M 10 M 12 M 16 M 20 M 22 M 24 M 27 M 30

Mnowagb
rnonepeyHoro
ceyeHus 6onTos 52,2 76,2 1440 225,0 281,5 324,0 430,0 520,0
(wnunek) 6e3
NPOTOUKM, MM?2

Mnowanb
nonepeyHoro
ceueHus bontoB 47,8 70,9 133,0 201,0 254,5 314,0 380,0 452,0

(wnunek) ¢
MPOTOYKON, MM2

OkoHyaHue mabnuus! [.1

IOnameTp GonTa

(WnKnbKN), MM M 36 M 42 M 48 M 52 M 56 M 60 M 64 M 68

Mnowaanb
rnornepeyHoro
cevyeHusa 6onToB 760,0 1045,0 1376,0 1652,0 1905,0 2227,0 2520,0 2888,0
(wnunek) 6e3
MPOTOYKKU, MM2

Mnowaab
rnornepeyHoro
cevyeHusa 6onToB 707,0 962,0 1257,0 1521,0 1810,0 2124,0 2290,0 2463,0

(wnunek) ¢
MPOTOYKON, MM2
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MpunoxeHue E
(ob6s3aTenbHoOE)
Mneun gencTeuA cun n K03thPULMEHTbI XKECTKOCTHU

Mneun genictema yeunuii B 6onTax (LWnNunbkax) BbIMUCASIOT No hopMynam:
- ANSA NPUBAaPHbLIX BCTbIK U NNOCKUX prnaHueBs:

b=0,5(Dg— D), (E.1)
- Anga dnaHueB co cBoO6OAHbIMM KOMbLAMU:

a=0,5(Dg-D,), (E.2)

b=0,5(D,—-D,,), (E.3)

rae D, = 0,5 (D, + D, + 2hy).

Mneyvo ycunua ot ,CI,GVICTBVIH AaBlieHna Ha cbnaHeu, Aanga Bcex TUnos Cb]'laHLl,eB NPUHUMaeETCA paBHbIM:
e=05(D,,-D-S,), (E.4)
rae Sa — 3KBMBAsieHTHasaA TosilLMHa BTYIKN (bJ'IaHLI,eB NpuBapHbIX BCThIK, BblYMUcrdaemasa no cbopmyne
S, = (S, (E.5)

KoahduumeHT £, 3aBUCALLMIA OT COOTHOLLEHUST pa3MepOB KOHUYECKOW BTYNKM naHua B 1 x, onpeaensioTes no
rpaduky, NpuBedeHHOMY Ha pucyHke E.1, unu BelumncnsaT no dpopmyne

C:1+(B—1)+B,

X+ (E.6)

roe B, x — BblumcnsoT no dopmynam (K.9), (K.10) npunoxeHus K.

g
” S
2 -1
2,5 P B= 5,
T B =4,0 o
— |
P =auaEg
2,0 —
/, W " F i 2,’15
A -
/1 e =20
15 /'/ I/ ] B ,
) //I 4 =
l, P =15
'/' B ]
/'
0,5 1,0 1,5 2,0 25 x

PucyHok E.1 — KoadpdmumeHT ¢
OKBMBaNEHTHYIO TOMLWMHY NNOCKUX dnaHues u drnaHues co CBOOOAHBIMY KOMbLaMK BbIYUCAAIOT Mo hopmyne
S, =S, (E.7)

YKecTKoCTb hniaHLeBoOro coeanHeHns Y BbIHUCIIAKT NO cbopmynaM:
- ANSA NpuBapHbIX BCTbIK W NIIOCKUX (hnaHUeB:
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_ 1 .
v £20 £20 ), (E.8)
Ynt Yo E | Vet g T Vo2 E, b

- Ans dnaHues co cBO6OAHLIMU KOMbLIAMU:

1

Y= ;
&, [, &L, )
yn+y6E76+2yK?Ka Yot g Ve g, b (E.9)

- Ans coeavHeHWs1 hrnaHua C KpbILLKOK:

1

1= 20\ (E.10)
E5° EX Eg |,2 '
Ynt Ve Es 1 Yo E + Yp EKp b

KoabdpumumeHT XecTKoCT! hrnaHLEeBOro COEANHEHNS, Harpy>XeHHOro BHYTPEHHUM [aBfeHWeM UMW BHELLHEN oce-
BOW CUITOW O, BBIYMCAIAIOT NO hopmynam:
- AN NpMBapHbIX BCTbIK M NAOCKMX hriaHUeB ¢ NNOCKMMKU NpoKnagKamu:

Yn— (Yp1€1 + Yp2€2)b
Yo + Vo + (Vep1 + Yep2) b2

o=1- (E.11)

- Ana coeguHeHnsa draHua ¢ NNOCKON NPOKaAKoN C KPbILLIKOMN:

Yn — (Y(pe + prb)b
Ynt Ve + (Y(p + pr)b2

o=1- (E.12)

KoadpnUMEHT KeCTKOCTU (PrIaHUEBOro COEANHEHMUS, Harpy>KEHHOTO BHELIHUM M3rMbaoLumMm MOMEHTOM o, Bbl-
YncnsalT No opmynam:
- ANSi NPUBapPHbIX BCTbIK U NOCKMX (braHues:

2
Y6 +2Y¢.Hb(b+9_8 )
_ on /. (E.13)

M

Ds V )
Y6 + yn(T:;) +2Ygpub

- Anga dnaHueB co cBoH6OAHLIMU KOMbLIAMU:

2 2+ 2ypub|b e?
Y6 t 2Ypc@ + 2Ypm +ée- Der
Oy = : (E.14)

2
D
Y6 + Yn (Ti) +2¥4c a’+ 2Y4n b?

Yoo Yor Yep1r Yep2r Yo Yoo Yep.r Yip OTIPEAETISIOT MO MpUnoxermto K.

Ona cdnaHueB C OBanbHbIMU Y BOCbMUTPAHHBLIMW NpoKnagkamu u Ana cBoOOAHbIX dnaHueB Ko3PPULNEHTDI
XECTKOCTWN (praHUEeBOro CoeMHEeHUs NPUHUMAlOT paBHbIM 1.
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MpunoxeHue XK
(cnpaBo4Hoe)

FOCT P 52857.4—2007

Pusnyeckmne 1 MexaHM4eckue CBOMCTBa KpeneXxHbiX MaTepuanoB

Mogaynu npoaonbHOM YNpyrocTy KpenexHbIX MaTtepuanoB B 3aBUCHMOCTM OT TeMrnepaTypbl NpuBeAeHbl B Tabnu-

ue X.1.

Tabnuua X1

Mapka ctanu

Mogyre ynpyroct 1075, MMMa, npn Temnepatype, °C

20

100

200

300

400

450

500

550 600 650

10, 20, 25, 30, 35, 40

2,13

2,10

1,98

1,90

1,85

1,79

35X, 40X, 156XM, 30XMA,
35XM

2,18

2,15

2,08

2,01

1,92

1,79

12X1M® (12XM),
25X1M® (3110),
25X2M10 (31723),
20X1M1D1TP (3M1182),
20X1M11BP (3r144)

2,15

2,12

2,08

2,02

1,94

1,83

1,77 1,70 —

20X13 (2X13),
15X11M® (1X11M),
20X12BHM® (31428),
18X11MH®E (31291),
1X12H2BM® (311961),
18X12BMBOP (311993)

2,28

2,22

2,13

2,05

1,93

1,84

1,751 | 1,70 —

12X18H10T (X18H10T),
08X18H10T (0X18H10T),
08X16H13M2E (3M1680),
31X19HIMBET (3U1572),
XH35BT (311612)

2,05

2,02

1,97

1,90

1,81

1,80

1,73

1,70 1,65 | 1,60

10X11H22T3MP
(31696M)

1,9

1,81

1,69

1,58

1,48

1,42

1,37

1,33 1,31 1,30

n16

0,71

0,67

0,59

) Mpwu TemnepaType 565 °C moaynk ynpyroctn paseH 1,73-1075, MMa.
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KoadhduumneHTbl NMHENHOMO paclUMpPEHUs KPEMeXHbIX cTanen B 3aBUCMMOCTU OT TemnepaTypbl NpuBeAeHbl B
Tabnuue X.2.

Tabnuuya X2

Mapka cranm KoathdmumeHT nuHeitHoro paciumpenust 108 o, Tl:
20—100 20—200 20—300 20—400 20—500 20—600

10, 20, 25, 30, 35 11,1 11,9 — 13,4 — —
40 11,3 12,0 13,3 13,3 — —
20X13 10,4 10,9 11,4 11,8 — —
14X17H2 10,6 10,8 11,0 11,1 11,3 —
35X, 40X, 38XA 13,4 13,3 — 14,8 — —
20XH3A 11,0 12,0 13,0 13,5 14,0 14,5
30XMA 12,3 12,6 12,9 13,9 — 14,4
25X1Mo 11,3 12,7 — 13,9 — 14,6
25X2M10 12,5 12,9 13,3 13,7 14,0 14,7
18X12BMB®P 11,2 11,3 11,4 11,8 12,0 —
37X12H88MB® 15,9 18,0 19,2 21,5 22,4 21,0
12X18H10T,

10X17H13M2T 16,6 17,0 18,0 18,0 18,0 —
45X14H14B2M — 17,0 — 18,0 — 18,0
XH35BT 14,8 15,1 15,5 15,9 16,1 16,6
08X15H24BA4TP 14,5 15,5 16,3 16,8 17,2 17,4
07X16H16 11,2 11,9 12,1 12,5 12,9 —
n16 22,7 23,4 — — — —
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MpunoxeHue U
(ob6s3aTenbHoOE)

XapaKTepVICTVIKM OCHOBHbIX TUNMOB NPOKNaaoK

FOCT P 52857.4—2007

XapaKTepVICTI/IKVI OCHOBHbIX TUMOB NPOKNaaokK Ana UCnonb3oBaHNA B pacyeTe (b]'laHLl,eBle COeQMHEeHWI Mo HacTo-

AleMy cTaHgapTy npvBedeHsl B Tabnvue N.1.

Tabnwuya UA

Tun n matepuan MpoknagoyHbIv YpenbHoe Honyckaemoe KoadbduuneHT YcnoBHbIn MoayIb
npoknagku KoahpuuneHT [aBneHune yaenbHoe obxatus K g, cxaTus npoknagku
m o6xaTtus [aBneHve E_ -1075 MMa
npoknagku [q],MINa
Qoo MMa
Mnockass HemeTannuyec-
Kasi Nnpoknagka us:
pe3uHbl no NOCT 7338 ¢
TBepaocTbto no Wopy A go b
65 eauHnL 0,5 2,0 18,0 0,4 03-107* (1 + 2h” )
n
pe3uHbl no NOCT 7338 ¢
TBepaocTtbio no Lopy A
Gonee 65 equHAL 1,0 4,0 20,0 0,09 04 104 (1 . ZanJ
n

napoHuta no NOCT 481
npu TonwunHe He 6onee
2—3 MM 2,5 20,0Y 130,0 0,90 0,02
KkapToHa acbecToBoro no
FOCT 2850 npwu TonwuHe
1—3 mMm 2,5 20,0 130,0 0,90 0,02
¢dToponnacta 4 no
TY 6-05-810 [1] npn Tonwm-
He 1—3 MM 2,5 10,0 40,0 1,00 0,02
TepMopacLUMPEHHOro rpa-
duntoBoro Martepuana
(Tvna «padpnekc») ¢ 06-
TopaTopoM 2,0 4,0 200,0 1,00 0,02
TepmMopacLUMpPEHHOro rpa- 120 — npmn
¢dutoBOro maTtepuana h, =2 mm;
(Tuna «padnekc») 6es 100 — npu
obTiopaTopa 2,5 4,0 h, =3 mm 1,00 0,02
lMnockaa meTtannuyeckas
npoknagka us:
anomumHna mapku Al no
rOCT 21631 4,0 60,0 — — —
natyHu mapkm J163 no
FOCT 2208 4,75 90,0 — — —
ctann mapkum 05kn no
FOCT 9045 55 125,0 — — —
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OkoH4yaHue mabnuusi N.1

Twvn n matepuan MMpoknago4HbIv YpenbHoe Honyckaemoe KoadbduuneHT YcnoBHbIn MoayIb
npoknaaku KO3 PULUNEHT JaBneHve yAaensHoe obxatus K g, cxaTus npoknagku
m o6xaTus JaBreHue E_ - 105, MMa
npoknaaku [q],MMNa
Qoo MMa
Mnockas npoknagka u3
acbecta no NOCT 2850 B
obonouyke us:
antoMUHUA 3,25 38,0 — — —
Meau 1 naTyHu 3,5 46,0 — — —
ctanu mapkm 05kn 3,75 53,0 — — —
ctann mapkm 12X18H10T 3,75 63,0 — — —
lMnockasa cnnpanbHO-Ha-
BUTasi NPOKNazaka C fieHTon
n3:
HepkaBetoLLlen cTtanu 3,0 69,0 — — —
yrnepoamncTon ctanu 2,5 69,0 — — —
Konbuo ¢ oBanbHbIM Unun
BOCbMUIPaHHbIM CeYeHu-
em u13:
ctann mapkm 05kn no
FOCT 9045 unun 08X13 no
FOCT 5632 5,5 125,0 — — —
ctann mapkm 08X18H10T 6,5 180,0 — — —

1) [ina cpen ¢ BLICOKOI NPOHMKalOLLEl COCOBHOCTLIO0 (BOAOPOAA, renus, nerkux HedbTenpoayKTOB, CKMKEHHBIX
rasoB U T. N.) gyg, = 35,0 MMa.
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MpunoxeHue K
(ob6s3aTenbHoOE)

OnpegeneHune NogaTIMBOCTU NPOKaaku, 6onToB (ununek), ¢onaHues

K.1 NMopaTtnuBOCTL NPOKNAAKM U 60NTOB (LUNUINEK)
MNModatnMBoCTb NPOKMaAKM y,, BLIMMUCHSAIOT Mo dopmyrie

— hq K06>|<
Yn = E nDo by (K.1)

Ons meTannuuecknx 1 acbomeTannMueckux Npoknaaok y, = 0.
MomaTnueocTk 6ONTOB (LUNMMEK) Vg BLIMUCASIOT NO chopmyre

Ls
E%O f6 n ,

Y6 = (K.2)

rae Lg = Lgy + 0,28d — ana 6onta;
Lg=Lgg*+0,56d — ansa wnunbku.

K.2 PacyeTHble napameTpbl U yrnoBas nogaTnueBocTb ¢naHues
MapameTp ANuHBLI 06evarkn BbIYUCAAIOT NO dopmyne

lO = ﬂDS(). (K3)

OTHoLUeHWe HapyXHOro anameTpa Tapesnku dnaHua Kk BHyTPeHHEMY AvaMeTpy BblYMCASIOT No dhopmyne

K = %. (K.4)

Koadpdomumentsl Br, By, By © By, 3aBucsliMe OT COOTHOWEHMA PasMepoB Taperiku dnaHua, onpeaensioT no
rpadvkam, npusedeHHbIM Ha pucyHke K.1, B 3aBucumMoctn oT K Unmn BblMMCASOT No opmynam

K?(1+ 855IgK) — 1

Pr = (105 + 1945K2)(K — 1)’ (K.5)
_ K*(1+855IgK) — 1.
Pu= 136 (K2 - (K -1)" (K.6)
By =1 [ 09 + 572 K 19K |
YoK-1” K2 _1) (K.7)
8, - K2 +1
2Tk (K.8)

KoadpcpnumeHnTsl B, By, 1 f, 3aBUCALLIME OT COOTHOLLIEHNA pa3mMepoB BTYMKM hrnaHua, Ansa graHueBbiX CoOeAnHEHN
C NpMBapHbLIMU BCTbIK priaHuamMm ¢ KOHUYECKOW BTYNKOW onpenensaiT no rpadukam, NpUBEAEHHbIM Ha PUCYHKax
K.2 — K.4, B 3aBMCMMOCTM OT OTHOLLUEHWUNA:

_S.
B‘so’ (K.9)

s, (K.10)

Ona cdnaHueBblX COeANHEHUI C NPUBAPHBIMKU BCTbIK driaHLaMn ¢ NPSAMON BTYNKOW, MAOCKMMU bnaHuamu n
cBoboaHbIMK donaHuamu: B = 0,91; B, = 0,55, f=1.
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33

KoadbpmumeHT A BbluMCNSIOT Mo hopmyne

yoPEh 1l By h° .
Brio Bulo S5

(K.11)

1,021,03 1,05 1,10

100G
80 N
28 ANN
40N NN
N NN 5
20 NN U
N
m;; \\\ N
@ 10 NGB §\ 10
& 8 NN 8
F AN
@ 6 6
5 N 5
4 4
3 " NN 3
N
2 { \\\ ,
Br ~ N
S

1
1,021,03 1,05 1,10 1,20 1,30 1,50 2,00 3,00 5,00 K
PucyHok K.1 — Koadpdomumentsl B, By, By By, 3aBuUCALLME OT COOTHOLIEHUA pasMepoB Tapenku dnaHua

yFJ'IOByIO noaaTnMBoOCTb doriaHua npu 3aTsXKKe BbIYUCASIOT MO d)opmyne

Vi = 0,91By

® g2 ksg Io : (K.12)

YFJ'IOByFO nogaTnnBOCTb KornbUa CBOﬁO,EI,HOI’O cbnaHu,a npu 3aTa>XKe BbIYNCNAKOT Mo cbopmyne

Yo = e

K E,?O hK3 ¥, ’ (K.13)
_ DH.K

rne Yy = 1,28|g—D . (K.14)

K

YrroByo NogaTnuBOCTb hnaHua, Harpy>KEHHOrO BHELIHUM M3rnbatoLM MOMEHTOM, BbIMUCAAIOT No hopMynam:
- Ans donaHues (CM. pucyHkn 1, 2):

S D
=] __ Y .
Yoo (4) Eyo D h® (K.15)
- ans 6ypta dnaHua (cMm. pucyHok 3):
ou = (5] =2 «16)
H ’ .
4) EyD,h®
- onsa ceoboaHoro dnaHua (CM. pucyHok 3):
3 D,
T 6
Ypeo = (—) . K.17
4) 0,1 an
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Br[0,908920 0.10
0,9 — 0.20
—T— 0,25
%\ 0,30
ANNINSSS= —— 0,35
NN 040
0,8 \\\§§ S
NS —Ho.c0
ANV - I ——
\\\\ ™ ——
NN T 0,801
0,7 \\\\‘\\ I — 0190~ ]
, N 1,00 ]
\\ \\ - P
- — 1725 ] ——
1,50 ———
0,6 2,00 i LT
1/|/0 =] LT a2
0,5 | ==
1,0 1,5 2,0 2,5 3,0 3,5 40 45 50848,
PucyHok K.2 — KoadhdomumeHT B
By
0,6 .
gmos
\‘\‘
05NN =
\ N
NN TN —_——T
N N IS —
AN N TS — — 0,10
04 AN NS ] —] 012
N NN Y [— [ —t— ——— . 0114
AN S —~ 0.14
<>~ = =018
\\\ P — T <’ [t
0.3 RS = 0,20 =
NS < - 0,25
NN — — ’ —
NSNS ] 0,304 3
0.2 ANNNNNN - — Pt 0.35 ]
, N T s S = 39
NIRRT T 8~j{g Amamn
N I~ — ’ ——
SESSSSSSumasSEE
0,1 o,so_090 N ~=—11=0'70
T 1,00 1 7] =
1 1 1 1 : -
0 T 2T 10T 2 00 T
1,0 15 2,0 25 3,0 3,5 40 45 508/,

PucyHok K.3 — KoadbduuueHt f,,

KoacbdmumeHT, yunTbiBaolwmin n3rnb tTapenku dnaHua mexay wnunbkamu (bontamm), BEIMUCNAOT No opmyne

(K.18)

MpuBeaeHHbIN AnameTp NPMBApPHOro BCTbIK priaHua C KOHUYECKON MU NPSIMON BTYMKOW paBeH:
D*=D—npu D =20S,;
D*=D+8S;— » D<20S, nf>1, (K.19)
D*=D+8;, — » D<20S;unf=1.
MpuBeAeHHbI anameTp nnockoro cgpnaHua: D* = D.
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f
25
20
P AV,
VY /1 /
/ p Ay
15 7 yav.
). OAVOL.
V4 .o
y 1 /] A
10 A
90 VAVAW &V &9 4
’ /: y.4.4 4
8,0 /a - ,:r ’
7,0 \/\Q V.S f
i / /
6,0 % vAV.Y. V.VAViW. 6,0
5,0 A AT Ao AAA 5,0
-Q Qs = v 4 y 4 /
Q\i“]_%\_b )4 717 7
- "19' Q' “:)(D':I 217117
4,0 Q- FQ: v 4 V 4,0
Y. .4 V. QY X /
Q-Q v, 4
AX V489 ST/ T/
3,0 77 y.4 A7 SN 7 3,0
y 7 'i y 4 = - Q“_‘ /}Qi y 4} o
2,5 VAW AV 4 /- v 4 y 4 S CbQII 2,5
y 4 .4 y, QA
— 777 y 4 Q\? 7
2,0 LS A A y. y.4 QQQ 1720
7 . 4 p, A VARYAS _Z
v 4 AV AW 4 y 4 V4 LS
VAV LS4 yO4EP 4 / A VL
15 VS’ D LAVAVA pa)4 4 y 71>~ 15
’ / A/ / y, ’
/ p.4 /1 1/
V.WVVIV.0 4 AL AL AWAS)
v/ /, A VS .4 A | LA p4 / ~
10l |1 p4 pARV.ARY. AN AV AN ALY
1,0 1,5 2,0 3,0 4,0 5,0
S4/8,

PucyHok K.4 — lNonpaBoyHbIn KO3 MULMEHT ONA HanpsKeHun BO BTynke dnaHua f

K.3 Yrnosblie nogatnuBoctu dnaHua co crepmyeckon HeOTOOPTOBAHHOM KPbILLKOW M NIOCKON KPbILLKA

YrnoByto nogaTnnBoCTb drnaHua co chepnyeckon HeoboPTOBAHHOW KPbLILLKOW BLIMMCASAIOT Mo hopmyne

roe

M- o1+ 1285\))] D, + D

Ykp

E20 h3

7‘1:%§

?I

D,-D’

wq =

1+ 1285) + 1634 (L

So

—
DH
) 95"

YrnoByto NoAaTniMBOCTb NMOCKOM KPbILIKU BbIMUCASIOT NO chopmyrne

rne XKp =

0,67[K,<2p (1+ 855IgK,p) — 1]

Yxp

(KKp -1 Klgp

— 1+ (1857KZ, + 1)

- XKP
L
ES 3
ST
o
82
D,
Kip = B

(K.20)

(K.21)
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MpunoxeHue J
(cnpaBo4Hoe)

KpyTaLWwuni MOMEHT Ha KIloue Nnpwm 3aTshkke

KpyTawmin MOMEHT npu 3aTtskke Ans 6onTos (wnunek) 6e3 cmasku B 3aBUCMMOCTU OT HanpshkeHust 64 B Gonte
(wnunbke) onpeaenstoT no rpacduky Ha pucyHke J1.1. B cnyyae npumeHeHus 60nToB CO CMa3kow BEMMYMHA MKp CHWXaeT-
ca Ha 25 %.

1O2MKp, MH-m

0,35 y
/
0,30 ’//
/
S

0,25

v

/
0,20 v

W
0,15 ///;’
/ e ]
0,10
/
0,05 M2L VoA _—— M22
/;//
0,01 ~M20
120 140 170 200 230 250
661,Mna

PucyHok J1.1 — KpyTawwmn MoMeHT npu 3aTsbkke And 60nToB (Lnunek)

MNpu 644 < 120 Mla KpyTALLMIA MOMEHT BbIYUCTISIOT Mo dhopmMyne

Mmzosﬂ%g. (n.1)
Bubnuorpadus

[1]1 TY 6-05-810 3aroTtoBku 13 chroponnacra 4 n gproponnacra 4A obLero HasHavyeHnst
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YK 66.023:006.354 OKC 71.120 oz OKI 36 1500
75.200

Knto4yeBble crnosa: cocyabl 1 annaparthbl, (pJ'IaHLI,bI, HOPMbI 1 METObI pacyeTa Ha NpPpO4YHOCTb, rEpMEeTUYHOCTb,
AornyckaemMble HarnpsaXXeHnA
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