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YTBepXKIeHb!
rnoctaHoBieHneM [ocroprexHanzopa
Poccuu ot 25.08.98 Ne 50,
¢ Namenenmem Ne 1 [PIINA 10-413(249)—01],
YTBEPKIEHHBIM TTOCTAaHOBJICHHEM
Tocroprexnanzopa Poccun ot 13.07.01 Ne 31
Cpok Beeenus B aevictsue ¢ 01.09.01

HOPMbI PACUETA HA ITPOYHOCTD
CTALIMOHAPHBIX KOTJ/IOB N
TPYBOIIPOBOJIOB ITAPA U TOPSYEN BOJBI

PJI 10-249-98

1. OBIIIME ITOJIOKEHUA

Hacrostimre HopMBI pacuera Ha IPOYHOCTD CTALIMOHAPHBIX KOTJIOB 1
TPYOOIIPOBOJOB Tapa U ropsiueii BOAbl pacIpOCTPaHSIOTCS Ha TapoBbIe
KOTJIbI Y MTapOIpPOBOALI ¢ pabouynM nasieHuem oconee 0,07 MIla u Ha Bo-
JIOTpeiiHbIE KOTJIbI U TPYOOIPOBOALI TOpSIUEii BOMIbI C TEMITEPATYPOil CBbI-
me 115 °C:

Ha KOTJIBI C TOITKO#, KOTJIbI-YTUIN3aTOPhI, 9HEPTrOTEeXHOJIOTUIECKIE
KOTJIBL U JIp.;

Ha BCTPOSHHBIE M aBTOHOMHEBIE ITapoIieperpeBaTe/ii U 3KOHOMAN3ePhI;

Ha TPyOOIIPOBOIBI Iapa M Topsueil BOAHI B IIpeAe/ax KOTJIa, BKIoUast
OITyCKHBIE TPYOBI, COeINMHUTEIbHBIC TPYOBI M CTOSIKH;

Ha TpyOOIIPOBOIKI TTapa W TOPsTYeii BOABI JII0OOr0 Ha3HAYCHMS,

Ha COCY/bl, TTOAKJIIOUEHHBIC K TPaKTy KOTJa (MapooxjaaauTen, ce-
mapaTopsl U 1p.).

Homnyckaetcs mpuMeHeHrne HopM nipu pacuere cocyi0B SHeproMaiim-
HOCTPOEHUSI U KOPITYCOB apMaTyphl TEIIOBBIX 2JIEKTPOCTAHIIUMA U IPYTUX
YCTaHOBOK.

Hopwmpi He pacripocTpaHsIIOTCS Ha KOTJIbI, TPyOOIIPOBOIbI, BCTPOSHHBIE
1 aBTOHOMHBIE TIapoIieperpeBaTe/ii 1 3KOHOMal3ephl, yCTaHABIUBAEMbIC
Ha MOPCKHUX 1 peYHBIX CYIaX 1 Ha APYTUX IJIABYIMX CPEACTBAX WM 00BbEeK-
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Tax MOJBOJHOTO MPUMEHEHUsI, a TAKKe Ha IMOIBIIKHOM COCTaBE JKeJle3-
HOJOPOXHOTO, aBTOMOOMJIBHOTO M TYCEHWYHOTO TPAaHCIIOPTa, M Ha KOT-
JIBI C BJICKTPUYECKUM O0OTPEBOM.

HopMmbl 10/DKHBI IPUMEHATHCSE COBMECTHO ¢ IIpaBuiiamu ycTpoiicTBa 1
0e30ImacHOi AKCIUTyaTalluy MapoBbIX U BogorpeitHbix KotiaoB (ITI'K-93),
[paBunaMu ycTpoiicTBa 1 6e30IMacHOI SKCILTyaTalluK TPYOOIIPOBOIOB Tapa
u ropstueit Boabl (I1I'T-94) u IlpaBunamu ycTpoiicTBa ¥ 6€30IacHOM 3KCI-
JIyaTaluy cocynoB, padoratoiux o gasineHeM (ITb 10-115-96).

7151 KOTJIOB U TPyOOIIPOBOAOB, HAXOMSIIIMXCS B 9KCILIyaTalliu, B IIPO-
1IecCce MOHTAaXa WJIU MU3TOTOBJICHUS WJIM OKOHYCHHBIX IIPOCKTUPOBAHEM
J0 BBeaeHUs1 HacTosmnx HopM, mepeodopMiieHre pacyeToB Ha IpoY-
HOCTh B COOTBETCTBMM C HOBEIMM HOpMaMU He TpeOyeTcs.

1.1. OcHoOBHBIE YC/IOBHbIE 0003HAYEHUS

1.1.1. B opmysiax npuHATHI cienyiolie 0003HaYeHUsI, TTPEeICTaBICH-
Hble B Tads. 1.1.

Tabauua 1.1
CumBo HazBanue En a
M3MEPEHUS
1 2 3
p Pacuernoe gaBieHue MIla
D, IIpobHoe maBneHMe MIla
t PacuetHas Temmeparypa CTeHKU °C
t, TemmepaTypa Hapy>KHOI TIOBEPXHOCTU IETaIN °C
[ Jomnycrumas TeMrieparypa Hapy>KHOM IMOBEpX- °C
HOCTU JAeTalu
(o] HomuHanbHOe moImyckaeMoe HampsDKeHYe P MTTa
pacyeTHOM TEMITEPAType CTEHKU
o], JlormyckaeMoe HanpsLKeHUE TP THI paBIMIec- MTIla
KOM MCITHITAHAH
BpeMeHHOE conpoTUBIeHNE MeTalla Pa3pbIBy
Gy, Oy |TIPM pacueTHolt Temnepatype u mipu 20 °C MlIla
COOTBETCTBEHHO
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Oxonuanue maoa. 1.1

1 2 3
YcoBHBI Tipeen TeKydecTd MeTaslla Ipu
Gy o octarouHoit gedpopmarmu 0,2 % mpu pacyer- MIla

Holi TemniepaType 1 Tipu 20 °C cOOTBETCTBEHHO

YcoBHBIN TIpeaen TeKydecTH MeTauia IIpy

Sy1/1 ocTaTouyHOM JedopMaimn 1 % Tpu pacyeTHOM MlIla
TeMIIepaType

5 IIpenen TekydecTu Tpy pacyeTHOMU MITa
Tt TeMIepaType

YcnoBHbIM Npedea JJUTEIBHONM MPOYHOCTU TIPU

1oy Ctoe | pacrsokern Ha pecype 104, 105, 2:10° 1 3:10° 4 MIla
G105/ 02105
2105/ 31051 | COOTBE TCTBEHHO

YCIIOBHBIN TIpeAe)T TOJI3yYeCT IIPU PaCTsSLKe -

Oy | HMH, oOycopnuBatonii gecopmaiyio B 1 % MIla
3a10° 4
s HomuHanbHas ToJIIIMHA CTEHKU OeTaln MM
Sq PacuerHast To/mimHa CTEHKM eTaTn MM
s, dakTryecKas TOJIIMHA CTCHKN IeTaln MM
c CymmapHas nprubaBKa K pacdeTHOM TOMIIHE M
CTEHKU
IIpomsBoACTBEeHHAS U SKCIUTyaTallMOHHAS
¢, ¢, |TMPUOABKM K PaCUYECTHOI TONIMHE CTEHKU MM
COOTBETCTBEHHO

1.2. O6aacTh npuMeHeHus

1.2.1. IIpuBenennsle B Hopmax MeTonpl pacuera Ha IMPOYHOCTD MPU-
MEHUMBI TIpA COOJIIONEHUN CICIYIOIINX YCIOBUIA:

KOHCTPYKIIUSI, MaTepHrajbl, NU3TOTOBJIIEHE, KOHTPOJIb, MOHTaX M pe-
MOHT KOTJIa, TPYOOIIPOBOIA M UX AeTajieil, paboTalolINX ITOM JaBIICHUEM,
YAOBJETBOPSIOT COOTBETCTBYOIIUM TpedboBaHusiM Ilpasun (ITT'K-93,
III'T-94, I1b 10-115-96);
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BKCILUTyaTalys KOoTja U TpyOOoIpoBo/ia yAOBIETBOPSIET TPEOOBAHUSIM He
HMXKe TpeOOBaHUI MpaBWJI TEXHUYECKOI IKCIUTyaTallMu, COTJIaCOBAaHHBIX
¢ TocroprexHaazopom Poccum (najnee — rocropTexHaa3zopoM), Harpumep
ITpaBus TeXHUYECKO IKCILIyaTalluy JIeKTPUUECKUX CTAHIIUM 1 CeTeil»;

MpU MOHTaxe, SKCIIyaTalliui U PeMOHTe 00eCIieueHO BBITTOJTHEHUE
WHCTPYKIMNA W yKa3aHUN MPEANTPUATUA-U3TOTOBUTEIIA.

1.2.2. IIpu pacuere aeTaneil, KOHCTPYKIIMS KOTOPBIX, CITOCOOBI M3T0-
TOBJICHUSI 1 YCJIOBUSI AKCIUTyaTallM OTJIMYAIOTCS OT OOIIEIIPUHSITBIX, YC-
TaHOBJICHHBIX COOTBETCTBYIOIIMMU [IpaBriaMu, HEOOXOAUMO BBOAUTH
KOPPEKTHUBEI, YYUTHIBAIOIINE OCOOCHHOCTH M3TOTOBJICHUS M 3KCILIyaTa-
uuu. s getaneii, moaBEepKEHHBIX YaCTHIM CMEHAaM Harpy3Ky WM KO-
JIeOaHUSM TeMIIePaTypPhl, TOJKHBI BHIIIOJIHSITHCS [IOBEPOUYHBIE pacueThl Ha
MaJIOIMKJIOBYIO YCTAJOCTh.

1.2.3. IIpoyHoCTBb neTaneit, MeToabl pacueTa KoTopbix B Hopmax He mipu-
BOJSATCS, JOJKHA OBITH TIOATBEPXKACHA U3TOTOBUTEEM B pe3yjibTaTe Mpo-
BeJleHUsI UCTIBITAHUI Moieield 1 oOpa3lioB MO0 pacyeTaMy Ha Ipoy-
HOCTb, COIVIACOBAaHHBIMU CO CHELMAIM3UPOBAHHBIMU HayYHO-MCCIIEA0-
BaTeJbCKMMU opraHu3anusaMu. [Ipu a3ToM H0KHO OBITH 00ECcIeuyeHo
COOJII0IeHIE 3aI1acOB IIPOYHOCTHU HE MEHEE YCTAaHOBJICHHBIX HACTOSIIUMU
Hopmamu.

1.2.4. MeTonukKa pacyeToB Ha IIPOYHOCTh, MpuBeneHHasa B Hopmax,
IIpeayCMaTpUBacT BBIIIOJHEHNE PACUETOB B IIPSIMOM M OOPaTHOM TIOPSII-
ke. Ilpy mpssMOM TIOpsIAKE pacyeToB ONIpeAeIsieTCs] HOMUHAIbHAS WIN
IOITyCTUMAsI TOJIIIMHA CTEHKU I10 3a1aHHOMY WJIA IPUHSITOMY pacyeTHO-
My JIaBJICHUIO, TP 00paTHOM MOPSIJIKE pacueTa onpeesisieTcsl BeTMInHa
JIOITyCTUMOTO JaBJIeHMS MO (aKTUIECKOM MJIM HOMUHAJIBHOM TOJIIMHE
creHK. OOpaTHBIN MOPSIIOK pacyeTa MOXET ObITh Ha3BaH KOHTPOJIbHBIM
pacyeToM. Bribop mopsiaka pacueTta J0JIKEH MPOU3BOAUTBLCS OpraHu3a-
[IME¥, BBITIOJTHAIOIIEN pacyeT.

B Hopmax He mpuBoAsITCS MOC/IeI0BaTEIbHOCTh I METOIMKA ITOBEPOY-
HOTO pacueTa, OCHOBHOI 3aJauyeil KOTOPOro sIBISIETCS 000CHOBaHUE pac-
YeTHOIO pecypca 3Kciutyaraiuu. OgHaKo B IIOBEPOYHOM pacueTre ITOJDK-
HBI UCITOJIb30BaThCsI 3HAYCHNSI HOMUHAIBHBIX JOITYCKAeMBbIX HAIIPSKEHUI
1 OCHOBHBIE pacuyeTHbIe (POPMYJIbI U 3aBUCUMOCTH, IIPUBEICHHbBIC B pa3-
nenax 3, 4 manaeix Hopm.
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1.3. PacuerHoe JaBjieHue

1.3.1. Ilox pacyeTHBIM HaBJeHUEM p ClieAyeT MOHUMATh U30BLITOYHOE
JaBJieHre paboyeil cpednl, 0 KOTOPOMY IPOU3BOAUTCS pacyeT Ha Mpou-
HOCTb JAHHOW AETaJIN.

PacuetHoe maBiieHME MTOKHO IIPUHUMATHCS KOHCTPYKTOPCKOI opra-
HU3aLKeH B LIEJIIX 00€CIIeYeHMST paCUeTOM Ha IIPOYHOCTD, BHITIOIHSIEMbBIM
STOU OpraHMU3aluel, HaaeXKHOCTH JSTaIU B YCIOBUSIX UCTIBITAHUI 1 DKC-
MJIyaTalumu.

PacueTHoe naBneHue 10KHO OBITH pABHO MAaKCMMaJbHOMY JIaBJICHUIO
paboueit cpejibl, BO3SMOXHOMY ISl JAHHOW JIeTali B HOPMaJIbHBIX YCIIO-
BMSIX OKCILTyaTallMu, WK Oosibiie ero. Heo0XoamMocTh TpeBBIILIEHUST pac-
YETHOTO JaBJeHHUS Hal pabouymM, a TaKXKe pa3Mepbl 3TOrO MPEBBIIICHUS
JIOJKHBI OTPEAEIAThCS KOHCTPYKTOPCKOM OpraHu3aliueil ¢ y4eTOM 0COo-
OCHHOCTM KOHCTPYKIIUM KOTJIa U €ro KOMIUJIEKTAlluK (HampuMep, IMpe-
JIOXpaHUTEIbHBIMU KJlallaHaMM), Ha3HAUeHMsT KOTJIa M OIlbITa dKCILIya-
TallMy KOTJIa JAaHHOTO THUIIA.

1.3.2. PacueTHoe maBieHMe AeTalu KOTJa p CleayeT IpUHUMATh paB-
HBIM pacyeTHOMY JIaBJICHUIO paboueil cpeabl Ha BBIXOME M3 KOTja (mIepe-
rpeBaresisi), YBeJIMUEHHOMY Ha MOTEPIO AABJICHUS OT TMAPABINIECKOIO
COIIPOTUBJICHUSI Ha yJ4acTKe MEXIY PacueTHOM JeTalIbl0 M BBIXOIOM pa-
Ooueil cpenbl 13 Kotia. [loTepst naBaeHuUs MOKHA OMPEACSIThCS TPU
MaKCHMaJIbHOM PacXojie CPejbl.

Jna 37eMeHTOB, 3alOJHEHHBIX BOIOM, cleayeT MpUOaBUTh T'MAPO-
cTaTUYecKoe JaBJeHNe CTO0a BO/IbI, PACTIONIOXEHHOTO Ha/l HYXKHEH Jac-
ThIO PACYETHOI'O JIEMEHTA.

I[unpocraTuyeckoe naBjeHUE U MOTEPU TMAPABIMYECKOTO COMpPO-
TUBJICHUSI IPUHUMAIOTCSI B pacyeT, €CJIM UX CyMMa paBHa wiu bosee 3 %
pacyeTHOro JaBJjeHUs.

1.3.3. PacueTHOe maBieHMe paboyeii cpeabl Ha BBIXOME U3 KOTJIA JOIK-
HO IPUHUMATHCSI paBHBIM HOMUHAJIBHOMY JaBJISHUIO IIPY HOMUHAIBHOMI
TeMIlepaType U IMapOoIpPOM3BOIUTEIBHOCT! (MJIM HOMMHAJIBHOM PacxXoje
BOJBI IJISI BOIOIPEIHOIO KOTJIa), YBEIMUEHHOMY Ha MOJIOKUTEIBHOE OT-
KJIOHEHNE, BbI3BAaHHOE PETYJIMPOBAHUEM BEIMYMHBI HOMUHAIBLHOTO JaB-
JICHUsI, €CJIM 3TO OTKJIOHeHUe TIpeBbItiaeT 3 %.

1.3.4. PacueTHOe naBjieHUE B TpyOax MOBEPXHOCTEN HarpeBa Uiav Tpy-
OompoBoAaX MPUHUMAETCSI PaBHBIM JaBJICHUIO padboyeil cpeibl Ha BXOJIE B
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pacCcUUTHIBAEMBIl TTAKET WJIM TPYOOIIPOBOI (B COOTBETCTBYIOIIEM KOJIJICK-
Tope, OapabaHe KOTJia WIU MOJOCTH TeIIOOOMEHHUKA).

1.3.5. PacueTHOe maBieHuEe B UyTYHHBIX SKOHOMai3epax cienyeT OIl-
peneNsTh B COOTBETCTBUM C I1. 1.3.2; MpU 3TOM OHO IOJIKHO OBITh HE Me-
Hee pacuyeTHOro JaBjeHMs B KOTJIe, yBeJIMYeHHOro Ha 25 %.

1.3.6. KpaTkoBpeMeHHOE TOBBIIICHUE JABICHUS IIPU TTIOJTHOM OTKPbI-
TUM IIPEIOXPAHUTEIbHBIX KJIAIIAHOB B pacyeTe J0ITyCKAeTCsI HE YYUThIBATh,
€CJIY IIPY MaKCHUMAaJIbHOM IMMPOM3BOAUTEIbHOCTH KOTJIa OHO He IIpEeBbIIIa-
eT 10 % pabouero gasneHus. Eciu 210 ycioBre He cobogaeTcs, TO pac-
YeTHOE AaBJCHUE JOJIKHO MPUHUMATBCS paBHLIM 90 % naBieHMs Ipu
ITOJTHOM OTKPBHITUU IIPeAOXPaHUTEIbHBIX KJIAITaHOB.

1.3.7. PacueTHoe gaBjieHuEe B TpyOOIIPOBOAAX BObI TOCJIE HACOCOB A0 -
KHO MIPUHUMAThCI paBHBIM 90 % MakcUMalabHOTO OaBJICHUS, CO3-
JJaBaeMOT'0 HACOCaMM IPU 3aKPBITHIX 3aBIKKAX.

1.3.8. Bo Bcex ciiyyasix BeIMUMHA PaCYETHOTO AaBJICHUS JOKHA TIPU-
HuMaTbes He MeHee 0,2 MI1a.

1.4. PacueTtnast remmeparypa

1.4.1. ITox pacueTHO# TeMIlepaTypoOil CTEHKMU ¢ CJIEAYET TOHUMATh TEM-
repaTypy MeTajjia, 110 KOTOPOU BBEIOMpAeTCs BEJIMYMHA JOITyCKAEMOTO
HaIpsSDKeHUS JUTST paCCUMThIBAEMOM JIeTaly KOTJla WM TPyOOIIpOBOIA.

1.4.2. PacyeTHy0 TeMIiepaTypy CT€HKMU JeTajieil, He 000rpeBaeMbIX To-
PSYMMM Ta3aMU WJIM HAaIEKHO M30JIMPOBAaHHBIX OT 000TrpeBa U3BHE, Clic-
JIyeT IPUHUMAaTh PaBHOM TeMIIepaType coiepKalleiics B Heil paboueii cpe-
IIbI 0€3 y4yeTa JOIYCKOB 10 OTKJIOHEHUIO TEMITEpaTyphbl paboyeii cpeibl OT
HoMUHanbHOM, ycraHoBieHHbIX [OCT 3619, TOCT 21563, TOCT 22530.

Jeranu CUUTAIOTCS HANEXHO M30JMPOBAHHBIMU, €CJIM 00eCreyeHbl
YCJIOBUSI, TP KOTOPBIX MOBBILIEHUE CPEIHEN TEMIEpaTypbl CTEHKHU OT
TEIUIOBOCIIPUSTHSI M3BHE He OyreT npesbiath 5 °C.

J1J1 5KpaHOB 3TO YCJIIOBUE COOJTIOAACTCS, €CJIN ITPOCBET MEXKIY DKpaH-
HBIMU TPyOaMM MJIM MEXIY IUIABHUKAMU TPyO He IIPEBHIIIACT 3 MM.

1.4.3. 3a pacueTHYIO TeMIepaTypy CTeHKU 000IrpeBaeMbIX JeTajeii ciie-
IIyeT MIPUHUMATh cpeaHeapru(PMETUIECKOe 3HaUYeHIEe TeMIIepaTyp HapyK-
HOI1 1 BHYTPEeHHE# ITOBEpXHOCTU CTEHKM B Han0OJIee HAarpeTol YacTH JIie-
Tajy, OIpeAe/ICHHBIX TEIJIOTEXHUYECKMM pPacyeToM WA U3MEpPEHUEM.

1.4.4. PacueTHy10 TeMmepaTypy CTeHKU HEOOOTpeBaeMbIX AeTajleil KOT-
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JIOB ¥ TpyOOIIPOBOIOB CJIeAyeT IPUHUMATh PaBHOI TeMIIepaType Cpeabl
Ha BXOII¢ B PacUETHBIN 37eMeHT (IIPY OTCYTCTBUU BHYTPH IETaIU TPEro-
X TETUIOOOMEHHUKOB WJIU IIPU pa3MeIcHUH B HEM OXJIa3KIaI0IIEero TeI-
JIOOOMEHHUKA) WY paBHOU TeMITepaType Cpeibl Ha BBIXOIE U3 IeTau (IpU
pa3MelIeHU B HEl IperolnX TeIMI000OMEHHUKOB).

1.4.5. Ecnu n30bITOUHOE AaBieHre ropsturx ra3os npesbiiaet 0,1 MI1a,
TO pacyeTHasl TeMIlepaTypa CTeHKM 000rpeBaeMbIX JAeTaleil JoJoKHA MPUHU-
MAaThCS TI0 TEIJIOBOMY pacueTy WK I10 JaHHBIM U3MEPEHUI TeMIepaTyphl.

1.4.6. PacueTHyo TeMmIiepatypy CTEHKM JeTajeil KOTJIOB U TPyOOIpo-
BOIOB B Ipeesiax KOTIa clieayeT mpuHuMaTh He MeHee 250 °C.

JomnyckaeTcsl MpUHUMATh pacyeTHYIO0 TeMIlepaTypy CTeHKM HeoOOorpeBa-
eMbIX AeTajieit KOTJI0B U TpyoornpoBoaoB Hike 250 °C mo cortacoBaHUIO CO
CITeLIMAT3MPOBAHHBIMI HAayIHO-MCCIICAOBATEIbCKUMU OpTraHM3aLUSIMH.

1.5. Tomuuna cTeHKH U NPHOABKI

1.5.1. PacueTHast TOJIIMHA CTEHKH §,, BBIYMCIICHHAS 10 (POpMyJiaM pas-
nena 3 HacTosmmx HopM, momKHa ompene siThCs 10 3aJaHHBIM 3HAYeHH-
SIM PaCUYE€THOTO AABJACHUSI 1 HOMMHAJIBbHOTO AOMYCKAEMOT0 HAMPSKEHUSI ¢
YYETOM OCJIA0JICHUST OTBEPCTUSIMU U (MJIM) CBAPHBIMU COSTUHEHUSIMH.

1.5.2. HoMuHanbHas TOJIIMHA CTEHKHU § JOJKHA TPUHUMATBCS T10 pac-
YETHOM TOJIIMHE CTEHKU C YYETOM MpPUOABOK, YKa3aHHBIX B MIl. 1.5.5 u
1.5.6, ¢ okpyrieHueM 0 OJIvKaiiero 00JbIIero pa3Mepa, MMEIOLIErocst
B COpTaMEHTE TOJIIIH COOTBETCTBYIONIUX MMOJy(hadpukaToB. JlomyckaeTcs
OKpYIJIEHUE B MEHBIIIYIO CTOPOHY He 0osiee 3 % NpUHATON OKOHYATEIBHO
HOMUHAJIbHOW TOJIIUHBI CTEHKH.

1.5.3. JlormycTMast TOJIIMHA CTEHKM [$] JOKHA OTIpEaesaThCs 110 pac-
YETHOM TOJILMHE CTEHKU C YYETOM 3KCIUTYyaTalMOHHOM IIpUOaBKu ¢,, O~
penensieMoit cornacHo mm. 1.5.5 u 1.5.7.

1.5.4. ®akTryecKast TOJMIIMHA CTEeHKHI S, TIOJIy4CHHAsI HEIOCPEICTBEH-
HBIMUA M3MEPEHUSIMHU TOJIIIMHBI TOTOBOI IeTalli IIPX OIEePallMOHHOM U
(nnu) skcmayaTallMOHHOM KOHTpOJIE, JOJKHA ObITh HE MEHee JOIyCTH-
MO#1 TOJIIWHBI CTeHKU. TOUHOCTh M3MEPUTEIILHOTO TIpUOOopa, MCIIOJIb-
3yeMOTO IPH ONPE/ICNICHNN §,, CJICIYeT YYUTHIBATD, €CIIN €T0 MOTPELIHOCTh
npeBbiinaeT 1 %.

1.5.5. TTo HazHauyeHUIO TIPUOABKU K pacUeTHOM TOJIIIMHE CTEHKU CJie-
JIyeT MOApa3nessTh:
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Ha TprOaBKy ¢, (MPOM3BOACTBEHHAsI NIPMOABKa), KOMIIEHCUPYIOIIYIO
BO3MOKHOE€ MOHMXXEHWE MPOYHOCTU JeTalud B YCIOBUSIX U3TOTOBIECHUS
JeTajayd 3a CYeT MMUHYCOBOI'O OTKJIOHEHMUSI TOJIIMHBI CTeHKHU mosygad-
pUKaTa, TEXHOJOTMYECKUX YTOHEHUI U JIp.;

Ha MpuOaBKy ¢, (3KCIUTyaTalMOHHAs NPUOaBKa), KOMIIEHCUPYIOLIYIO
BO3MOXHOE IOHIKEHUE TTPOYHOCTU eTalu B YCIOBUSIX IKCILIyaTallMy
3a CUET BCeX BUIOB BO3/IE€ICTBUS: KOPPO3UHM, MEXaHUUECKOI0 U3HOoca (3po-
3UM) U JIp.

YToHeHMe B pe3yabraTe adpa3suBHOrO M3HOCA TPYO YUTEHO B IIPHU-
BOIMMBIX 3HAYEHUAX TIPUOABKU ¢, TOJILKO IPU BHIOOPE CKOPOCTH Ta30B,
OrpaHMYMBAIOIINX YPE3MEPHBIN M3HOC COIJIACHO «IeIToBOMYy pacyeTy
KOTeJIbHbIX arperatoB. HopMaTtuBHbIi MeTon» (najiee — «TemaoBoii pac-
yeT»). [Ipu OosblieM M3HOCe ITprubaBKa Ha YTOHEHUE M3-3a aOpa3srBHOIO
MU3HOCA JOJKHA TPUHUMATBCS COTJIacHO <« TerIoBOMy pacueTrys.

Cymma npubaBok ¢ = ¢, + ¢, ToJKHa OBbITh HE MEHEe MUHUMAIbHBIX
3HaYEHUIi, YKa3aHHBIX B pa3aenie 3 U OTHOCSIIUXCS K pacyeTy KOHKpPeT-
HBIX JIeTaJei.

1.5.6. INpoussoacTeeHHas MpUOaBKa ¢, COCTOUT U3 IPUOABKU, KOM-
MeHCUPYIOLIEH MUHYCOBOE OTKJIOHEHUE C, . , M TEXHOJIOTUYECKOM ITprOaB-
K1 ClZ: Cl = cll + ch'

3HayeHue MpUOaBKU ¢, CIEAyeT ONPEIENATh M0 NPEAETbHOMY MUHY-
COBOMY OTKJIOHCHUIO TOJIIWHBI CTEHKM, YCTAaHOBJICHHOMY CTaHAapTaMu
WIN TEXHUIECKUMHU YCJIOBUSIMU Ha TOIy(aOpUKaThl; 3HaUCHME ITPUOaBKI
C,, MOJDKHO OTIPEMIEATHCS TEXHOIOTUE M3TOTOBIEHMUS TN W ITPUHHU-
MaeTcsl Mo TEXHUYECKUM YCIOBUSIM Ha U3JeJIHeE.

s mpsIMBIX TPYO ¥ 0OevaeK, IMoABEPralolInXcst Ha PeIIpUITUI- 13-
TOTOBHTENIE MEXaHWYECKOI 00paboTke, ¢ = 0; wia geranei, nrehopmu-
pOBaHME KOTOPBIX MMPU U3TOTOBJIEHUM He TTPUBOAUT K OCJIAa0JESHUIO CTEH-
KU 3aroToBKH, ¢,,= 0.

1.5.7. BxcnnyarauroHHas mpubaBKa COCTOUT U3 TTpUOaBOK, KOMITCH-
CHUPYIOIIUX MMOHWXEHHUE TPOYHOCTHU I10 NMAPOBOASHONM CTOPOHE ¢, U CO
CTOPOHBI [a30B C,,.

3HaueHue NpUOABKU ¢, I BCEX OOOrPEBAEMbIX M HEOOOIPEBAEMBbIX
IeTajeil M3 ayCTEHUTHBIX CTajlel, a TakKe IS TPYO HapyKHBIM IUaMeT-
poM 32 MM U MEHee 13 YIIEPOAUCTOMN U TEIJIOYCTOMYMBOI CcTalleil paBHO
Hy10. {7151 ocTaNbHBIX AeTajei (Tpyd Hapy>KHbIM AruaMeTpoM 0osiee 32 MM,
KOJUIEKTOPOB, 0apadaHoB, (paCOHHBIX AeTaleil U TpyOONpPOBOAOB U IpY-

11?2
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I'MX, U3TOTOBJISIEMBIX M3 YIJIEPOAMCTON U TEILIOYCTOMYMBOM cTajieit) 3Ha-
yeHue NPUOABKY ¢, Ha pacyeTHbIN pecypc 10° 4 DOJKHO OMpPEnenaThes
o taon. 1.2.

I[Tpu pacuetHoM pecypce 6onee 10° 4 mpubaBKy ¢, CIeayeT YBEIMINUTh
C YYETOM CKOPOCTH KOPpO3uM; npu pecypce 1o 2-10° 4 moryckaercs pu-
HUMaTh (BIIPEIb 10 YTOUHEHMS ) 3HaYeHUE 3TOI MPMUOaBKU TaKOM, KaK MpHU
pecypce 10° 4.

I[Tpu pacuetHoM pecypce MeHee 10° 4 npubaBKy ¢, DOMYCKAETCs MPU-
HUMAaTh YMEHBIIIEHHOI MPOIOPIIMOHAILHO PEeCypCy.

3HayeHue NpubaBKu ¢,, Misl HEOOOTPEBAEMBIX JETANEN PABHO HYIIIO.

Tabauuya 1.2
IIpubaska c,,, MM
TpyObl mameTpom
Pab6ouas cpena cBbire 32 1o 76 MM | OcTasibHbIE AeTanu
BKJTIOYUTEJILHO
Bona, napoBoasiHast 0.5 L0
CMeCh, HACBILLIEHHBIN Map ’ ’
Ileperpersbrit map 0,3 0,5
Cpena cBepXKpUTHYECKUX B 0.3
rnapameTpoB ’

Ilpumenanue. J151s1 rTnOOB OMYCKHBIX, BOAOIEPEITYCKHBIX K HEOOOrpeBaeMbIX TPYO [JIst
[MapoOBOASHOM CMECH 1 HACBIILIEHHOIO apa Hapy>KHbIM AUaMeTpoM 0oJjiee 76 MM mpu pa-
6oyeM naBaeHny Kotia ot 8 1o 20 MIla cienyer npuHUMaTh IPUOABKY ¢, OT 1 10 3 MM B
3aBUCUMOCTH OT OITbITa 3KCIUTyaTallMu KOTJIa JTaHHOTO TUMA; ISl TPYO Hapy>KHBIM IHa-
MeTpoM 133 MM 1 OoJlee MCII0JIb30BaHUE IIPUOABKY ¢, MEHEE 3 MM JOJKHO OBITh COIJIA-

COBAaHO CO CIICHMAIN3UPOBAHHBIMU HAYYHO-UCCJIEA0BATCIbCKUMU OpraHusalusaMu.

3HayeHue PUOABKH C,, 1171 000TPEBAEMBbIX IETAJIE IOJDKHO IPUHUMATBCS
B 3aBUCHMOCTH OT TeMIepaTypbl HApY*KHOI IMOBEPXHOCTH JeTaIu, BUA TOM-
JiMBa U MeTalia aetanu. i onpenesieHust MpubaBKu ¢,, TeMIepaTypa Ha-
PYXHOI1 TTOBEpXHOCTH JIETaJIM TOJKHA CPAaBHUBATHLCS C IOITYCTUMOM TEMITEe-
paTypoii, 3HaYeHNST KOTOPOI TIprBeaeHBI B Ta0. 1.3. PacueTHas TemriepaTy-
pa HapyKHOI IMOBEPXHOCTH O0OIrpeBaeMbIX IeTalieil, ommpeneaseMasl 1o
TEIJIOBOMY PacyeTy C y4ETOM TEIIOBOI 1 TMAPaBIMYECKON HEpaBHOMEPHO-
CTH, HO 0€e3 yyeTa BpeMEHHOIO YBEeJIMYEHUSI HEPABHOMEPHOCTH 000rpeBa, He
JIOJKHA TTpeBbIIIAaTh 3HAYEHUI JOMYCTUMOM TeMIeparypsl [1].
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Tabauua 1.3
JonycTumast TeMnepaTrypa Hapy»KHOii MOBEPXHOCTH C YU€TOM NPOAYKTOB
cropanns [z], °C

OcranbHbBIE
Bricokoce pHUCTBIC
DCTOHCKUE | DSHEpTeTUYeCKIe
Mapka cranu U CEPHUCTBIE
CJaHLIbI | TOIUIMBA, KpOME
Ma3yThI
HOBBIX
10 450 400 450
20 500 450 500
12XM, 12MX,
15XM,
10CrMo910 >30 >30 >30
(xporoit)
12X1IM®,
12XOMPDCP 585 540 585
12X2M®b 585 545 600
12X11B2M® 620 560 630
12X18H12T,
12X 18H10T 610 610 640

Ilpumeuanue. JloriyctumMasi TeMriepatypa Hapy>kKHOU IMTOBEPXHOCTU 3KPaHHBIX TPYO U3
cranu 12X1M®, pacrnooXXeHHBIX B 30HE MaKCUMAaJIbHBIX TEIUIOBBIX HArpy30K 0OoJjiee
407 xBt/m? (350-10° kkan/(M? -4), IPU CKUTAHUU CEPHMCTBIX Ma3yTOB HE JHOJIKHA Ipe-
BoIaTh 545 °C ¢ yuyeToM 3amnaca Ha MeXITPOMBIBOUHBIN ITepUOI.

[u1st HeoboTrpeBaeMBIX y4aCTKOB TpyO M3 cTalu Mapok 12X1M®,
12X2M®CP u 12X2M®b, coeanHSIIOIINX TPYObI IIOBEPXHOCTH Harpesa
U3 ayCTEHUTHOM CTajli ¢ KOJUIEKTOpPaMM U3 JIESTMPOBAHHOM CTaylu, AOIMY-
ckaercd Temmneparypa crenku 1o 600 °C.

3HaueHne npubaBku c,, 1A pecypca 10° 4 10KHO NPUHUMATHCS
MUWHUMAaJIbHBIM U3 YCJIOBUIA:

NpY TeMIiepaTtype HapyxHoi noepxHoctu 7 < ([¢] — 40) °C

¢,t¢,20,5mm;
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Ipy Temrieparype coriacHo yciosuio ([7] — 40) °C <7 <[i]
¢, tc, 21,0 Mm.

s oborpeBaeMbIX YIJIEPOAUCTHIX TPYO OOIEero Ha3HavYeHUs (Ha-
npumep, u3 cranu Mapku Cr3) npubaska c,, TOJKHA IPUHUMATBCS HeE
MeHee 0,4 MM He3aBUCHMO OT TeMIIepaTypbl CTEHKM, MapKu CTalud U Ka-
TEropuu KavecTBna.

Mg cramm mapku 12X18HI12T npu cxkuraHun BBICOKOCEPHMCTBIX U
CEPHUCTBIX Ma3yToB U s ctajeit Mmapok 12X1IM®, 12X2M®DCP u
12X2M®b 11pu c:KUTaHUM 3CTOHCKUX CIIAHIIEB AOITYCKAETCS TeMIIepaTy-
pa Hapy>KHOM ITOBEPXHOCTH JAeTaJIeii BEIIIe JOIIYCTUMOI, HO He OoJiee 3Ha-
YeHUI TeMIIepaTyphl, YCTAHOBJICHHBIX IIJII OCTAJIbHBIX SHEPTETUUECKUX
TOILUIMB, ITPU YCIIOBUY YBEIMYEHUS 3HAYEHUS NpUbaBKu ¢,, Ha 0,5 MM B
nepBoM ciaydyae 1 Ha 0,3 MM Bo BTopom Ha Kaxkable 10 °C rnmoBbIIIEHUST TEM-
reparTypshl.

Jlna pecypca skcrutyatauyun MeHee 10° 4 3HaueHue mpubaBKi ¢,, K (ak-
TUYECKOM TOJIIMHE CTEHKM TOITyCKaeTCsl IPUHUMATh IIPOITOPLIMOHATBHO
OTHOLLIEHUIO TAHHOTO pecypca K pecypey B 10° 4.

ITpu BBIOOpPE pacueTHOI TeMmepaTypbl Hapy>KHOI MOBEPXHOCTU TPYO
5KPaHOB KOTJIOB CBEPXKPUTUUYECKUX MapaMeTPOB CJIeNyeT YIUTHIBATh MO-
BBIILIEHME 3TOI TeMIIepaTyphl B TCUCHUE MEXIIPOMBIBOYHOIO IIepHOaa.

st TpyO, HAXOASIIMXCS B TETUIOM SIIUKE SHEPTeTUYECKOIO KOTJa,
3HAYEHUs TIPUOABKU C,, NOJDKHBI IPUHUMAThCS paBHbIMU (0,5 3HaYeHUs,
OIpeAeISIEMOro ISl 000TpeBaeMbIX TPYO MPU TOM XKe pacyeTHOM TeMIIe-
paTtype Hapy>KHOM ITOBEPXHOCTH.

PacuerHas teMmmepaTypa CTEHOK TPYO B TCIIOM SIIIMKE JOJDKHA TIPU-
HUMAaTbhCsI PaBHOM TeMmIlepaType pabodeil cpelbl ¢ yUeTOM HEepaBHO-
MEpHOCTEl ee pacrpeaeeHMs.

1.5.8. I1pu BBIYMCACHUU U UBMEPEHUU TOJIIMHBI CTEHKU B TOKYMEH-
TalMIO CJIEAYET 3alMChIBaTh 3HaUeHUe ¢ oKpyriaeHueM 1o 0,1 M.
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2. JOITYCKAEMOE HAITPSZKEHUE

2.1. [Tom HOMUHAIBLHBIM IOITyCKaeMbIM HaIIpsLKeHUEM |G| ClIeayeT I1o-
HUMAaTh BEJIMYMHY HampsDKEeHUs, MCTIOJIb3YeMYIO IS OIpene/eHus pac-
YETHOM TOJIIWHBI CTEHKM JeTaly WX JOITyCTUMOIO JAaBJICHMS IO MPU-
HSITBIM MCXOTHBIM JaHHBIM M MapKe MeTalla.

[IpuBeneHHbBle B HacTosmuMX Hopmax morryckKaeMble HAIIPSDKEHUST U
YKa3aHUs MO UX BBIOOPY MPUMEHUMBI TIPU UCIIOJIb30BAHUS METAJLIOB U
noyadbpukaTtoB, KoTopble paspelieHbl [IpaBuiamMu rocroprexHaazopa.

YpoBeHb pacyeTHBIX XapaKTepUCTUK UCIOJIb3yeMbIX META/IOB U TO-
J1y(haOpUKaTOB NOKEH OBITh MOATBEPKAEH CTATUCTUYECKON 00pabOTKOM
JAaHHBIX UCIIbITAHUH, MEPUOANYECKUM KOHTPOJEM KadyecTBa MPOAYKLIMU
HE pexke OJHOro pa3a B 5 JIeT U MOJOXUTEIbHBIM 3aKJII0YEHNEM Crelra-
JIM3MPOBAHHON HayYHO-MCCIEeNI0BaTEeIbCKOM OpraHu3alii B COOTBET-
cTBUM ¢ TpeboBaHusiMu [IpaBui rocroprexHanzopa.

2.2. HoMuHaabHbIE TOITycKaeMble HalpsDKeHUs 1T KaTaHOM M KO-
BaHOI CcTaJy MapoK, IIUPOKO MCIIOAb3YeMbIX B KOTJIaX U TPYOOIIPOBOIAX,
cJieayeT MPUHUMATH 1o Taom. 2.1-2.5.

st mpoMeXXyTOUHBIX 3HAaUEHHMI pecypca dKCIIyaTalluK, YKa3aH-
HBIX B TaOJaMIIax, 3HaUYeHME JOMYyCKAeMOTO HAIIpSDKEHUS pa3pelraeT-
Cs1 ONpenesiTh JUHEHHON MHTepnoasuueid OavKalnux 3HaYeHU
MeXay pecypcamu ¢ okpymieHueM 10 0,5 MIla B MEHbIIYIO CTOPOHY,
eC/IM pasHMLA MEXIYy dTUMU 3HAUYeHUSMU He mpeBblinaeT 20 % ux
cpeaHero 3HaYeHUs. B ocTalbHBIX ClydasiX JOJXKHO MPUMEHSITHCS «J10-
rapu@gmMuyeckoe» MHTEPHOIUPOBaAHKE. DKCTPATOISILUS 3HAYEHU I 10-
IyCKaeMBbIX HalpsiKeHUi 115 pecypca MeHee 10* He momyckaercs 0e3
COTJIaCOBaHUS CO CHEelUaJIM3MPOBAHHBIMU HayYHO-HCCJIeI0BATEIbC-
KM OpraHM3alusIMu.

Jomyckaemble HampsDKeHUsS UL CTajleil MHOCTPaHHBIX MapoK, IOITY-
IIEHHBIX K IIpuMeHeHuIo Tocroprexnanzopom Poccuu, MOKHEI ycTaHAB-
JINBAThCS CICINATM3NPOBAHHBIMI HAyYHO-MCCIIEA0BATEIbCKMMU OPraH -
saumsmu. Jist ctamm 2.1/4 CrlMo (10CrMo910 mst Tpyo mo AIWMH 17175
u o aucta o IMH 17155) MoryT ObITh UCIOJIB30BaHbl 3HAYEHUS 10-
MMyCKaeMBbIX HaNpsKeHU, TpUBeAeHHbIE B Ta0. 2.6.
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Tabauua 2.5
Pexomendyemas

HomunanbHble g0NMycKaemble HANpsuKeHus [G]

ag ctaam 10X9MPB, MIla

e PacuerHslii pecype, u
’ 10* 10° 2:10°
1 2 3 4

Ot 20 mo 150 — 167 —

250 — 160 —

300 — 157 —

350 — 154 —

400 — 151 —

450 — 148 —

470 — 147 147

480 146 146 143

490 145 138 132

500 145 127 122

520 127 108 102

540 109 90 83

550 100

560

570

580 78

590 71 58 53

600 52%

610 62* 50%*
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Oxonuanue maba. 2.5
1 2 3 4
620 60* 48*
630 57* 45%
640 55% 43*
650 52* 41*

Ilpumenanusa: 1. Bpilie yepThl NPUBEIEHbI 3HAUCHUST JOMYCKAEMbIX HANPSKEHUM,
ornpee/sieMbIX M0 Mpeeay TeKy4eCTH B 3aBUCMMOCTU OT TeMIIepaTyphl.

2. 3HaueHMUsI TOITyCKaeMbIX HAMPsDKeHUI B KoJToOHKax it pecypca 10 u 2-10° 4, otme-
YEHHbIE BbIIIE YEPThl 3HAKOM «—», IPUHUMAIOTCS PAaBHBIMU COOTBETCTBYIOLIUM 3Haye-
HUSIM B KOJIOHKe JIJ1sT pecypca 105 4.

3. 3HaueHus1 JOMyCKaeMbIX HAIPSKEHUM, YKa3aHHbIE HUXE YepThl, COOTBETCTBYIOT
paboTe 3JIeMEHTOB B YCJIOBUSX MOJI3YYECTHU U ONPEesIeHbI M0 Tpeaey JUTEIbHON MTpoy-

HOCTH JIJIs1 COOTBETCTBYIOIIIETO pecypca.

4. 3HaueHMs JOMYCKAeMbIX HAIPSXKEHUI CO 3HAKOM * MOJTY4YeHbl IKCTPANOJIsIIUE ¢
MaJlbIX 10 BpeMEHU 0a3 UCTIbITAHUI U JOKHBI ObITh OTKOPPEKTUPOBAHBI C YUETOM Tpe-
OoBaHuil noapaszaena 2.1.

Tabauua 2.6

HomunanbHble 1onmyckaemble HanpsokeHns s cram 2 1/4 CrlMo
(10CrMo910) na pacyetHsiii pecypc 105 9

t,°C [6] , MITa t,°C [6] , MITa

20—100 180 480 123
200 163 500 96
250 160 520 73
300 153 540 53
350 146 560 38
400 140 580 28
450 133
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2.3. Ind cTaneil Mapok, He MpUBeAeHHbIX B Ta0a. 2.1—2.4, u ns apy-
IMX METaJJIOB, TOMNYILIEHHBIX K mMpuMeHeHnto [ocroprexHanzopom Poc-
CHM, HOMMHAJIBHOE JOITycKaeMoe HallpspKeHUe ClIeayeT IPUHUMATh paB-
HbIM HaMMEHbIIIEMY M3 MPUBEACHHBIX B Ta0a. 2.7 3HAaUEHUI, ITOTyYeH-
HBIX B pe3yJIbTaTe AeJIeHMsI COOTBETCTBYIOILIEH pacUeTHOM XapaKTepUCTUKI
MMPOYHOCTU MeTaJjljla MIPU PacTSKEHUU Ha COOTBETCTBYIOIIMIA 3a11ac Ipoy-
HOCTH I10 TaHHOM XapaKTePUCTUKE.

[Tpu BBIMOJHEHNN KOHTPOJBHBIX PACUETOB JIeTajieii, M3TOTOBICHHBIX
n3 cramu 12XM®, momyckaeTcs MCIOIb30BaTh 3HAYEHUS JOITyCKaeMBbIX
HAIIPSDKeHUM, IPUBEASHHBIX B Ta0M. 2.1—-2.4. n1s cranu 12X1MO.

2.4. B KauecTBe pacYeTHBIX XapaKTePUCTUK IIPOYHOCTA MeTajia Clie-
IyeT IPUHUMATh:

BPEMEHHOE CONPOTHUBIICHUE NP PACTSIKEHUU O

Tpe/iest TEKYYECTH G, NI YCTOBHBIIT IPE/IEN TEKYUECTH G, s O

YC/OBHBIi TIPE/ie JUITENbHOI MPOYHOCTH G C,.10 Ot

YCJIOBHBIIA TIPE/IeNT MOI3Y4eCTH § o .

3HaYeHUs XapaKTEPUCTHK O ,, G Oy Oy gy, CHCIYET IPUHMMATH PaB-
HBIMY MUHUMAJIbHBIM 3HaUYE€HUSIM, YCTAHOBJICHHBIM B COOTBETCTBYIOIIIMX
CTaHIapTax WIM TEXHUYECKUX YCIOBMSIX JJII MeTajllIa JaHHOUW MapKu.

3HAYEHU XapAaKTEPUCTUK O« /> 0105 Orut5/ Ot M O 15, CICIYET IPHHN-
MaTbh paBHBIMU CPEITHUM 3HAYCHUSIM, YCTAHOBJICHHBIM B COOTBETCTBYIOIIIIX
CcTaHApTaxX WA TEXHUIECKUX YCIOBUSIX JIJISI MeTajUIa JaHHOM MapKMu.

Tabauua 2.7
Dopmyiibl 1151 ONpeJie/IeHns HOMHHAJIBHOTO JI0MYCKAeMOro HanpsukeHus [o],
He 3aBHCAIIETr0 OT PACYETHOTO pecypca, WM JisA pacuyeTHoro pecypca 103 g

10*/r c’105/1’

Marepuain ®opmyna
1 2

VrepoaucTas 1 TeIIOyCTONUMBAsA CTallb - |Gy Sosr S Oy
2,47 1,57 1,57 1,0

2
AyCTEHUTHAs! XPOMOHMKEJIEBAS CTAIb S S Cwi Gk
30 1,5 7 1,57 1,0

YyryH ¢ 1apoBUAHBIM TpadrTOM IpU Os , %o

3, > 12 % nocne oTxXura ,8 3,0
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Oxonuwanue maoa. 2.7

1 2
YyryH ¢ mIacTUHYATBIM IpapUTOM, KOBKMIA

YYTYH U 9yTYH C IIAPOBUIHBIM TpaduToM
pu 8, < 12 % :

w

MOCJIE OTKUTA Op
7,0
3
0e3 oTKura Op
9,0
4 o c
Menb 1 MEIHBIE CTUIABBI Sp Sp Py T
b b b
3,5 2,4 1,5 L5

! JIns yraepoancToi 1 TeMIoyCTOMYMBOM CTali MOBBIIEHHON NPOYHOCTH (s, > 490 MTla
1 MMHUMAJIbHOE OTHOCUTEIbHOE yanuHeHue 8, < 20 %) 3anac IpouHOCTH 110 Hpeesy TeKyue-
cTu cirenyeT yBeqmuuTh Ha 0,025 Ha KaxKIblil IPOLIEHT YMEHbIIIEHUSI OTHOCUTEIBHOTO YIUTHE-
Hus Hike 20 %.

2 XapaKTeprCTUKH TIPOYHOCTH JIOJIKHBI OTIPEIEIISITHCS O€3 yueTa TEPMUIECKOTO U MEXaHM -
4eCKOro YIPOYHEHMsI. YCIOBUE HEMIPUMEHMMO IS IeTaiell, B KOTOPBIX HEAOMYCTUMA TIaCTH-
yeckas nedopmarust (hraHIbl, MITUIbKK). JlOMycKaeTcst UCIOIb30BaTh MUHUMAIBHOE 3HA-
YyeHMEe YCJIOBHOIO Ipejiesia TEKyueCTH Ipu octaTtouHoi aedopmauuu 0,2 % ¢ 3amacom 1,15.

3 Tpu pacyere Ha U3rKG JOIyCKAeMble HATIPSDKEHMsT TIPUHUMAIOTCS yMEHbIIeHHbIME Ha 50 %.

4 YcnoBre MCITOb3YETCS, €CIIM B CTAHIAPTAX WM TEXHMYECKHMX YCIOBHUSX Ha METaJLI OT-
CYTCTBYIOT TapaHTHpYeMble 3HAYEHUS Gy , G, 5 Oy, -

OTKJIOHEHUS XapaKTCPpUCTUK B MCHBIIYIO CTOPOHY AOITYCKAIOTCAd HE
bosiee yuem Ha 20 % OT cpeaHero 3HaYeHUs.

Z[OHYCKaeTCH HNCITOJIb30BaHUEC GT/t BMECTO 60’2/1, €CJIM B CTaHJapTax nin
TEXHUYCCKUX YCJIOBUAX HA METALJT HOPMUPOBaHbl 3BHAYCHUA GT/t n OTCYT-
CTBYIOT HOPMUPOBAHHBIC 3HAYCHUS G, .

YpoBeHb pacueTHBIX XapaKTEPUCTUK UCMOJb3YEMbIX METAJIOB U MO-
JTy(adbprKaTOB JOKEH OBITh MOATBEPKACH CTATUCTUIECKON 00pabOTKOM
TAHHBIX HCHLITaHPIfI, NEepUOoANYCCKMM KOHTPOJIEM Kauye€CTBa MPOAYKIINN
1 MMOJIOKUTEJIbHBIM 3aKITIOYEHUEM CHCL[I/IaJ'II/I?)I/IpOBaHHOﬁ Hay4YHO-HCCJIC-
I[OBaTCJ'IBCKOﬁ OopraHm3aln B COOTBETCTBUU C Tp66OBaHI/IHMI/I HpaBI/U[
ToCroprexHaaisopa.

2.5. Z[J'[H CTaJIbHBIX OTJIMBOK HOMMWHAJIBHOC OOITYCKA€MO€ HaIIpAXKE-
HUE CJICAYCT NPUHUMATL PaBHLIM CJICAYIOIINUM BCJIMYMHAM:

85 % 3HaueHUIT JOMYCKAEMOro HAMpsKEHUsI, ONpeaesIeHHOIO COrJIacHO
Tabs. 2.1—2.4 11 OMHOMMEHHOI MapKy KaTaHOI MJIW KOBAaHOM CTajiu, €/
OTJIMBKHM ITOABEPTaroTCA CIUIOIIHOMY HEpa3pylIaroleEMy KOHTPOJIIO,
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75% ot yKa3zaHHBIX B Ta0. 2.1—2.4. 3HaYeHUIA, eCIM OTJIMBKU HE MO/ -
BEpraroTcs CIUIOIIHOMY Hepa3pyllarlleMy KOHTPOJIIO.

2.6. J1ns cTanbHbBIX JeTayeil, paboTaIOLINX B YCIOBUSIX MTONI3YYECTU ITPU
pa3HbIX 32 PaCUETHBIN pecypc pacueTHBIX TeMIlepaTypax, 3a J0ITyCKaeMoe
paspelnaeTcs MpUHUMaTh HalpsokeHue [O] , BhIYKMCIeHHOE 110 hopmyIie

o] -—— b

oud [o],

T T [G],-

L
m

e T, T, ooy T, — JUIUTEJIbHOCTD MEPUOAOB 3KCIUTyaTalluu Ae-
Tajell ¢ TeMIeparypoil CTeHKH COOTBETCTBEH-
HO 1, 1, ..., 1, Y;

[o],, [o],, ... , [6]l, — HOMMHaJbHBIE TOIYCKAEMbIe HAIPSIKEHUS
JUTSL pacyeTHOTO pecypca Mpu TeMIlepary-
pax f, t, ..., t, Mlla,

n
T = ZT,- — OoOIIMii pacuyeTHBIN pecypc, 4;
m — T0Ka3aTresb CTeNEeHU B YPABHEHUU IJTUTEIb-

HOW TIPOYHOCTU CTaJIU.

7151 yIie poaucThIX, HU3KOJIETUPOBAHHBIX XpPOMOMOIMOICHOBEIX 1 XPO-
MOMOJIMOICHOBAHAANEBHIX, a TAKXKE ayCTCHUTHBIX CTAJICH TOITyCKAEeTCSI IIPH-
HuMaTh m = 8. [leprombl SKCIUIyaTalluy IIpKU pa3HOI TeMIlepaType CTeHKU
peKoOMeHayeTcsl MPUHUMATh MO MHTepBaiaM TemnepaTypsl S wiu 10 °C.

OnpeneneHre 3KBUBAJCHTHBIX HAMPSIKEHUI 110 MMPUBEACHHOM YIIPO-
LIEHHOM METOIUKE peKOMEHIyeTCs ITPUHUMATh [IJIsI MHTEpBaJla TeMIlepa-
Typ He 6oisiee 30 °C. IIpu HEOOXOAMMOCTH OMNpeaesIeHUsT SKBUBATECHTHBIX
JIOIyCKaeMBbIX HaTlpsixKeHU 11 MHTepBaia Temiepatyp 6oisee 30 °C cre-
JIyeT UCII0JIb30BaTh CPeIHEE 3HAaUSHME TTOKa3aTeJIsI CTeIIEHM COTJIaCHO AaH-
HBIM 3KCHEPUMEHTAIbHBIX UCCIeI0BaHUI ¢ 023011 UCIIBITAHUM HE MeHee
0,1 ot pecypca, HO He MeHee 10* 4.

2.7. PacuyeTHbIe XapaKTepUCTUKU IIPOYHOCTH M HOMUHAIbHBIE JOITyC-
KaeMble HaIIpsSKEHUsI CAeAyeT IMIPUHUMATD MIJIsI paCYETHBIX TeMIIEpaTyp
CTEHKM, OIpeIeICHHBIX COIJIAaCHO II. 1.4.

2.8. I1pu ompeneleHUM IOIYCTUMOM BEIMYMHBI ITPOOHOTO HABJICHUS
JIOMyCKaeMoe HamnpsKeHUe JOKHO MPUHUMATBCS COrIacHO Tadd. 2.8.
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Tabauua 2.8
@opmyJibl AJ1s1 OnpeAeIeHus JOIMYCKAEMOro HANPSKEHNS MPH BHIYHCICHUN
NPOOHOI0 JABJEHUS

Matepuan Dopmyna
Vrepoaucrasi, TeIUIOYCTOMYMBAS U AyCTEHUTHAS o2
cTasb (KaTaHas M KoBaHast) 1,1
CraJibHbIe OTJIMBKU o,
1,4
:
OTJIMBKM U3 YYTYHA C IIIAPOBUIHBIM rpauTOM 5 D02
b
pu 8, > 12 % 2,4 1,

OTJIMBKY M3 YyIyHa C TUIACTUHYATHIM rpaduToM, u3 | Ss
KOBKOTO YyTyHa M YyTyHa C IIapOBUAHBIM Tpadputom | 3,5
npu 8, < 12 %
;
Mejib ¥ MeIHBIE CTITABBI Oy S
b
2,07 1,1

* YCIIoBME MCITONB3YETCs, €CIIM B CTAHAAPTaX MJIM TEXHUUECKUX YCJIOBUSX HAa METAJLT Xa-
PaKTePUCTUKN HOPMUPOBAHBI.

2.9. Ilpu pacyere CTalbHBIX JeTajeil, paboTalIMUX 0] HAPYKHBIM
JaBJIeHUEM, JOITyCKaeMOe HaIpSIKeHUEe JOJKHO OBITh YMEHBIIEHO B
1,2 pa3a o cpaBHEHUIO CO CIydaeM, KOraa UCIOJIb3YIOTCS (POPMYJIBI pac-
yeTa M0 BHYTPEHHEMY JaBJIEHUIO (HaIpUMep, [Jisl IbIMOTapHbIX TPYO).
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Tabauua 2.9
Pexomendyemas
HomunanbHble 10mycKaemble HANPSKEHUA [G]
IS pacueTHoro pecypca 4-10°5 u
t,°C Mapka cranu
20 12MX ISXM | 12XIM® | 15XIM1D
1 2 3 4 5 6
360 103 — — — —
380 83 — — — —
400 62 — — — —
410 57 — — — —
420 31 — — — —
430 45 — — — —
440 39 — — — —
450 35 — — 138 —
460 30 123 125 125 150
470 25 104 115 115 125
480 21 85 98 103 110
490 — 75 82 92 100
500 — 63 68 83 92
510 — 48 38 76 84
520 — 37 46 66 75
530 — 31 35 59 67
540 — — 28 33 60
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Oxonuanue maoa. 2.9

1 2 3 4 5 6
550 — — 20 48 54
560 — — — 43 49
570 — — — 38 44
580 — — — 34 40
590 — — — 30 36
600 — — — 27 32
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3. METOJbI OITPEAEJTEHNA TOJNIIMWNHBI CTEHKHN
BJEMEHTOB, PABOTAIOIIIMX 1101 BHYTPEHHUM

TABJIEHUEM

3.1. YciioBHBIE 0003HAYCHMS

3.3.1. B Hopmax mpuHSTHI yCJIOBHBIE 0003HAYEHUSI, TIPEACTaBIeHHbIE

B Ta0. 3.1.
Tabauua 3.1
EnyHuua
CumBon HasBanmne S
U3MepeHUsI
1 2 3

D BHyTpeHHUIT 1MamMeTp pacyeTHOM aeTanu MM

D, HapyxHblii fuameTp pacyeTHOM AeTanu MM

D, CpenHuli muaMeTp pacueTHO# JeTarn MM

[0) PacuerHbiii Koad GUIIEHT TIPOYHOCTH —
KoadduimeHT TpoyHOCTH Mpu ocaade-

P4 HUU OTBEPCTUSIMU
KoadhduimeHT npoyHoCcTH TIpy ociabe-

. HUM OTBEPCTUSIMU C YUETOM YKpETUICHU S
KoadduimeHT nmpoyHoCTH TipU ociadne-

o, HUM CBApHBIMU COEIUHEHUSIMU
MuHMMaJbHAs pacyeTHasl TOMIIUHA

S MM

0 CcTeHKH 0e3 TipubaBok npu ¢ =1,0
A [IpenembHOE MUHYCOBOE OTKJIOHEHHE 10 %
()

TOJNIIMHE CTCHKU JICTaTN

d Jnramerp oTBepCTHSI B pacUeTHOM eTaln MM

[p] JormyctiMoe pabouee JaBiaeHUe MIlIa
Temmeparypa padodeit cpenbl (111 HaChI-

t, IIEHHOIO Mapa MPUHUMAETCs TIpY pac- C
YETHOM JIaBJICHUN )

©
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Ilpoooaxcenue maoa. 3.1

2

3

At

[IpeBrllieHre TeMITepaTypsl pabodeii cpe-
IIbI, TIOCTYIAOIICH B KOJIJIGKTOP U3 OTHEC/b-
HBIX 3MEEBUKOB, HaJl CPeIHEI ee TeMIiepa-
TYPOIi; 3TO IPEBBILICHUE CBSI3aHO C pPe-
KUMHBIMHY U TUAPOAMHAMUYCCKIMU
YCIOBUSIMM PabOTHI KOTJIA

Panuyc KpuBU3HBI 0CH KPUBOJIUHEITHOTO
KOJUIEKTOpa

MM

[IpuBeneHHOE HaIpsIKEHUE OT BHYTPEH-
HEeTO IaBJICHUS

MIla

s, (i=1,2,3)

PacueTHast ToJIIMHA CTEHKM KOJIeHa Ha
BHEIIIHEHW, BHYTPEHHENW W HENUTpPaTbHON
CTOPOHE COOTBETCTBEHHO

MM

amax’ ~ amin

MaxkcnManbHBINT 1 MUHUMATbHBIN
HapyXHBII TUaMETp CEYECHUS KOJIeHa
COOTBETCTBEHHO

MM

OBabHOCTH IIOMEPEYHOTO CCYCHUA

Damax — Damin 100
D, +D

amax amin

KOJIEHA. a =2

%

1,2,3)

~.

TopoBeIil KO3 PULIMEHT KoIeHa

~o=

i=1,2,3)

KoadpduumeHt ¢popmbl KoneHa

BbIcoTa BBIITYKIION 4aCcTU 3JUIAIITUYEC-
KOTO WJIM TIoJTycheprueckoro (Toryiia-
POBOr0) IHMILA IIPU HOMUHAJILHOM
BHYTPEHHEM JMaMETPE

MM

Bricora BrINyKI10i1 9acTy moJychepuiec-
KOTO JTHHIIA TP HOMMHAJIHHOM HapyX-
HOM JIaMeTpe

MM
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Ilpodoancenue maba. 3.1

1 2 3
JmMHa UMIMHAPUYECKOro 00pTa BBITYK-
/ JIOro JHMIIA VJIM PACCTOSIHUE OT OCH MM

CBApHOro 1Ba A0 ITJIOCKOTO JHHUIIA

HomuyHanbHast TOMIIMHA IIOCKOTO
. JTHATIA WA KPBIITKA (3aITyIIKN) B MM
TUTIOCKOM YacTu

PacderHast TOMIMHA TIOCKOTO THHUIIA
IR VIV KPBIIIKY B THIOCKOM 9acTy

TomuuHa MIOCKOro JHUIIA B MECTe
5 KOJIBLIEBOM BBITOYKHM Y mepexona K MM
LVJIMHAPUYECKOM 9acTH

TommmHa KpBIIIKY IO YIaCTKY AEHACTBUS

s MM
3 YCWIVSI OT OONTOB (IIIUJIEK)

D, PacyerHbiii muamMerp KpBIIKA MM

JuamMeTp OKpYXKHOCTU LIEHTPOB OOJITOB M

b KPBILIKA

D CpenHuii quamMeTp IPOKIaIK! YILIOTHE- L
u HUST KPHIIIKHA

r BHyTpeHHUIT pagnyc 3aKpyTieHus MM

JmHa B ¢cBeTy 0OJIbIIIETO JuameTpa
OBaJILHOM TIJIOCKOM KPBILIKHW WU 00JIb-
IIeif CTOPOHBI B CBETY MPSIMOYTOIBEHOTO
JTHWIIA VT KPBIITKI

JnyHa B cBeTy MEHBIIIETO JraMeTpa
OBTBHOM TIJIOCKOM KPHIIIKA WIN MCHb-
IIIeii CTOPOHEI B CBETY IPSIMOYTOIBHOTO
JTHUIIA WJIM KPBIIIKI
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Oxonuanue maoa. 3.1

1 2 3
KoadduimeHT, yuuThIBatOIINiA OTHOLIE-
Y HYE CTOPOH OBaJIbHON WIH IPSIMOYTOJIb- —
HOM KPBILIKA
K Koad puimreHT, xapakTe pu3yoniuii T o
m KPBIIIKA
K KoadpumiimenT, xapakTepr3yIOmmii THTT o
JHUTA
K KoadouiireHt, yuuThIBaroOIIMii 0ciad-

JICHUEC JHUIIIA OTBEPCTUAMMU

CyMMa a1uaMeTpOB OTBEPCTUIA UM 1X
>d. XOpJ B AMaMeTpabHOM CEYeHUU KpPYT- MM
JIOTO TIJIOCKOTO JTHUIIA

3.2. lInmmaapuyeckue 6apadaHbl M KOJUIEKTOPBI

3.2.1. Pacuem moawunvl cmenku

3.2.1.1. HoMuHanbHas ToAIMHA CTEHKU obevyaek OapabaHa (KopIyca
KOTJIa) WIM UMJIMHIPUIECKOI YaCTH KOJUIEKTOpA I0KHA ObITh HE MEHEee
orpenesieHHO 110 hopmyJie

§=s8p+¢,
IIe Sp = ———="—, eCJIM PACUET BBIOJHAIETCS M0 HAPY>KHOMY AMAMETPY, U
2¢0[c]+p
D
X = ﬂpﬁfﬁ’ €CJIM pAacyeT BBITIOJIHSECTCS 110 BHYTPEHHEMY IUAMETPY.

DopMyJIbl IPUTOIHBI TIPU COOTIOACHNUM CIECAYIOLINX YCIOBUIA:
IJIsl 6apabaHOB 1 KOJUIEKTOPOB, COAEPKAIlUX BOAY, HapOBOIASHYIO
CMEeCh WM HACHIILIEHHBIN Tap:
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s—c s-c .
<0,2 w5 =03

a
a

JUTSI KOJUIEKTOPOB, COIEPKAIIUX ITeperpeThlii map:
S—C

D

a

<0,25.

. R
,Z[JIF[ KPUBOJIMHEMHBIX U TOPOBLIX KOJJICKTOPOB ITPp1 F < 5 pacyeT ToJI-

a
LIMHBI CTEHKHU JOJKEH MPOU3BOAUTHCS C yueToM 11. 3.3.2.

3.2.1.2. PacyeTHble KO3(UIIMEHTHI TPOYHOCTHU @ 0OevyaeK OapabaHOB
U HWIMHIPUYECKON YaCTH KOJIJIEKTOPOB C OTBEPCTUSIMU U (MJIM) CO CBap-
HBIMU COEIMHEHUSIMU CJIEAYET OIPEAeIsITh COINIaCHO pasneny 4.

3.2.1.3. ]l 6apabaHOB, M3TOTOBJISIEMBIX M3 JIUCTOB Pa3HOM TOJIIWHBI 1
COCIMHSIEMBIX ITPOIOJIbHBIMU IIIBAMU IIPU CTHIKOBKE JIMCTOB IO COBIIAZC-
HUIO CPETHUX AUAMETPOB, pacueT TOMIINHBI CTEHKH TOJLKEH IPOM3BOIUTECS
JUIST KaXKIOTO JIMCTA ¢ YIETOM MMEIOLINXCSI B HEM OCJIa0JIeHMIA.

[Ipu CTBIKOBKE JIMCTOB pa3HOI TONIIMHEI 110 BHYTPEHHEMY IUAMETPY
TpeOyeTcsT JOMOJIHUTEIbHO IIPOBEPUTh MECTHBIC HAIIPSDKCHUSI B MECTe
CThIKA JINCTOB T10 METOJMKE pacueTra Ha MPOYHOCThb, COTJACOBAaHHON CO
CTelMaJIM3UPOBAHHBIMI HAyYHO-UCCIEI0BATCIbCKUMU OpraHU3allusIMU.

3.2.1.4. CymmapHas nmpubaBKa ¢ T10/KHa MPUHUMATBCS COTJIACHO pa3-
neny 1.

s obeyaek 6apabaHOB M KOJIJIEKTOPOB, CBApUBAEMBbIX U3 JIMCTA, a TaK-
JKe KOBaHBIX C TTOCIEAYIONIEH MeXaHNYeCKOoi 00paboTKO P HOMUHATb-
HOM TOJILIMHE CTEHKHU Oojiee 20 MM foryckaeTcs npuHumarth ¢, = 0. Ecin
HaubOoJIbIlIee MMHYCOBOE OTKJIOHEHUE 110 TOIILIMHE JINCTA ITpeBbIacT 3 %,
TO B IIPUOABKE ¢, CJAEAYET YYECTh OTO MPEBILIEHUE.

J1711 KOJIEKTOPOB, U3TOTOBJISIEMbIX U3 TPYO, IpUbaBKa ¢, JOJIKHA OIl-
penensaThes 1Mo hopMyJie

A A
¢, =—+—)s;,
a 100( 100)R
€CJIM HEU3BECTHA HOMUHAaJIbHas1 TOJIIMHA CTEHKU, U I10 (l)OpMYJ'Ie
A
C‘11 =—3",
100
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€CJIM HOMUHAJIbHAS TOJIIIMHA CTEHKM M3BECTHA WM MPEABAPUTEIbHO TIPU-
HSITA.

It o6eyaek GapabaHOB ¥ MPSMOIMHENHBIX KOJUIEKTOPOB ¢, = 0.

Iyt KpMBOJIMHENHBIX KOJUIEKTOPOB TIpU R/D < 5 3HaYeHMe NpUOaBKU
€, IOJKHO TIPUHUMATBCS TaK XK€, KaK JUIsl KOJIEH.

Hnsa obeyaek 6apabaHOB M3 CTaJIU MOBBLIIIEHHON MPOYHOCTU TIPU
0, 2 550 MIla u pa6ouyem nasnenuu Gonee 8 MIla npubaska c,, 1o/KHA
MpeaycMaTpruBaTh BO3MOXHOCTh YAJIEHUSI KOPPO3MOHHO-YCTaIOCTHBIX
nedekToB 0e3 3aBapKy; OHA MPUHUMAETCS B 3aBUCMMOCTH OT YCJIOBUI U
OITBITa 3KCIUTyaTalliy KOTJIa JaHHOTO THUIIA, YTO JOJDKHO COTJIaCOBBIBATh-
csl CO CHeUMANIM3UPOBAaHHBIMM HAayYHO-MCCICAOBATEILCKMMM OpraHM3a-
LMSIMU; 3HaYeHUe NpubaBKu JOIKHO ObITh HE MeHee 5 MM. IIpubaBka
MeHee 5 MM JOJIKHA COTIACOBBIBAThCS CO CIIEIINATN3NPOBAHHBIMU HAYd-
HO-KCCJIeIOBATeIbCKUMMU OPTaHU3ALMSIMU.

3.2.1.5. IIpu BBIOOpPE HOMUHAJIBHOM TOJIIMHBI CTEHKU HEOOXOAUMO
VUUTBIBATh CIICAYIOIIEE:

HOMMHAaJIbHAs TOJIIIMHA CTEHKN OapabaHa MM KOJUIEKTOpa, U3T0-
TOBJISIEMBIX M3 JINCTA, JOJIKHA OBITh HE MEHee 6 MM TOITyCKaeTCs ISl KOT-
JIOB MMapOINPOU3BOAUTEIHLHOCThIO MeHee 1 T/4 mpu paboyeM IaBIeHUU He
6osee 0,5 MIla npuHUMATh HOMUHAJIBHYIO TOJIIMHY CTEHKU HE MeHee
4 MM;

HOMMHAaJIbHAS TOJIIMHA CTEHKU KOJUIEKTOpa MpPU M3rOTOBACHUU U
(hakTHUECKasl TOJNIIMHA CTEHKN KOJUIEKTOpa MPU 3KCIUTyaTallli JOJIKHbI
OBITh HE MEHee 3HAUCHMII, yKa3aHHBIX B Ta0J. 3.2, HO HE MeHee 3Haue-
HUI, TIOJYYEeHHBIX B pe3y/IbTaTe pacyeToOB Ha IIPOYHOCTD;

Tabauua 3.2
D, mm
S, MM
<51 <70 <90 | <108 | > 108
I1Tpu n3rotoBneHN N 2,5 3,0 4,0 4,5 5,0
IIpu sxcIuTyatalyu 2,0 2,4 3,2 3,6 4,0

TOJILIMHY CTEHOK 0apabaHOB U KOJIJIEKTOPOB, K KOTOPHIM MTPUCOEIN-
HSIIOTCST TPYOBI IIPY MOMOIIY pa3BajblLIOBKY, PEKOMEHAYETCSI IPUHUMATD
He MeHee 16 MM; IpMMeHEHMEe CTEHOK TOJIIIMHOM MeHee 13 MM He oItyc-
KaeTcs;
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TOJILIMHA CTEHOK 00OrpeBaeMbIX 6apabaHOB U KOJJIEKTOPOB 0e3 U30-
JISILIMU TOJIKHA OBITH He 0oJiee CleayIOLIei:

22 MM 1uist 6apabaHoB M 10 MM [JIST KOJIJIEKTOPOB, PACITOI0XKEHHBIX

B TOIIKE;

30 MM a1t 6apabaHoB U 13 MM UIS1 KOJIJIEKTOPOB, PACIIOIOXKEHHBIX

B Ta3oxojax nmpu TemrepaType ra3on He Boiiie 900 °C;

50 MM m1st 6apabanoB 1 20 MM TSI KOJIJIEKTOPOB, PACITOIOKEHHBIX

B ra3oxojax npu temreparype razon He Bbiie 600 °C.

YKazaHHbIE TOJIIUHBI MOTYT OBITh YBEJIMWUYEHbI, €CAd 3TO OymeT 000-
CHOBaHO COOTBETCTBYIOIIMMU pacyeTaMU, COIIACOBAHHBIMM CO CIIeIIda-
JIN3MPOBAaHHBIMK HAYIHO-MCCJICIOBATEIbCKIMY OpraHU3alusIMU, C yde-
TOM MECTHBIX TeMIIepaTypHbIX HAIIPSDKEHUI Ha BHYTPEHHEH U HapyKHOM
ITOBEPXHOCTH.

3.2.1.6. IJis1 KOJUTEKTOPOB, M3TOTOBJISIEMBIX M3 OMHOM MM HECKOIbKHUX
OeCIIOBHBIX TPYO, Ha KOHLIAX MPSIMBIX YYACTKOB, pACTAYUBAEMBIX ITOJ, CThI-
KOBYIO CBapKy, JOIYCKAaeTCsl YTOHEHUE CTEeHKU 10 MUHMMAaJIbHOI pacyeT-
HO TONIIMHBI CTEHKHU TPSIMOI TPYOBI, OTIpeAeisieMoii 1o (popmyJie

pD

a

B 2[0]+p'

So

PaccTosiHue Mexxny BbIXOIOM pacTOYKM (0OTOUYKM) IO CBAPKY U KPOM-
KOl OJimzKalillero oTBepCTUsl MO MPOJOJbHOM OCU KOJIJIEKTOpa J0JIKHO

ObITb He MeHee +/D, (s —c). Ecnu 310 ycioBue He cobmoaaercsi (HO Bbl-

MoJHsAI0TCA TpeboBaHus [IpaBui rocropTexHan3opa Mo pPacrooXeHUIO
OTBEPCTHii), TO BMECTO §, CJIEAYET MPUHSATS § .. KoadbduimeHT npoyHocT!
¢, B 9TOM CJly4ae JOIMyCKaeTCs OMpenesaTh cormacHo 1. 4.3.3.10, rae mo-
Hasl IUTOIAab JOJIKHA TPUHUMATBCS Ha JITMHE, pABHOM paCCTOSTHUIO MEX-
Iy LIEHTpaMU OTBEPCTUI MPU IBYX OTBEPCTUSIX C PACIIOJIOXKEHUEM CBap-

HOTO COSAMHEHMSI MeXXAYy HUMU, WX Ha IJIHE, paBHOU /D, (s —¢) +0,5d
OT OCU OTBEPCTUSI MO HAIMPaBAEHUIO K OCU CBApHOTIO 1IBa MPY Pacnoyo-
JKEHUHU BOJMU3U CBAPHOT'O COEIMHEHUSI OJHOTO OTBEPCTHUSI.

3.2.2. Jlonycmumoe daenenue

3.2.2.1. JomyctuMoe pabouee AaBieHUE B OapabaHaX U KOJIJIEKTOpax
MpU KOHTPOJBHBIX pacueTax AOJIKHO ObITh He 0OoJiee 3HAUCHUIA, TTOJy-
YEHHBIX 0 OIHOW U3 CJIeAYIOIIUX (hOPMYJT:
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_ 2As-c)p[o]
P1=D -0

€CJIM paCyCT BBLIINOJHACTCA IO HAPY>XKHOMY IMaMETPY,

(p]- 2(s—c)¢[o]
D +(s-¢)’
€CJIM PACYET BBLIMOJIHAETCS 110 BHYTPEHHEMY AMAMETPY.

Ilpumenanua: 1. KoapdULMEHT NPOYHOCTH @ CIEAYET IPUHUMATL B COOTBETCTBUMU C
m 3.2.1.2.

2. 3HayeHue NMpUOaBKHU ¢ CieayeT MPUHUMATh B COOTBETCTBUU ¢ I1. 3.2.1.4, ipu 3TOM
¢, =(A/100)s.

3.2.2.2. IIpu BBIIIOJHEHUU KOHTPOJBbHBIX pacyeTOB MO JAaHHBIM H3Me-
peHU TOJILIMHBI CTEHKHU BMECTO § — ¢ CJAEAYyeT MPUMEHSITh 85— ¢, Benu-
YMHa S, IOJDKHA MPMHUMATECS PaBHOM HaMMEHBIIEMY 3HAYCHUIO U3 Ye-
ThIPEX U3MEPEHUN TOJIIMHBI 110 KOHLIAM JABYX B3aUMHO IEpPIICHIU-
KYJISIPHBIX IMAMETPOB B OTHOM CEUEHU U MPU YMCJIe TPOBEPSIEMbIX CEYEeHU I
He MeHee OTHOTrO Ha KaXKIble IBa MeTpa JUIMHBI OapabaHa (KoJIeKTopa),
HO He MEHee YeM B TPeX CeUeHMsIX IS Bcero 0apadaHa (KOJUIeKTopa).

3.2.2.3. BenmmunHa poOHOTO JaBJIeHUS TIPU TUAPABINIECKOM MCITHI-
TaHUU He JOJXKHA IMpeBbIIaTh 3HAUYEHUSs, MMOJYYEHHOTO COTJIaCHO
. 3.2.2.1 u 3.2.2.2 npu 3aMeHe IOTyCKAaeMOro HarnpsbkeHus [o] Ha [o],.

3.2.2.4. BeanuuHa g0MyckaeMoro padbodero ujiau rpoOHOro AaBjieHUS
B OapabaHe WK KOJUIEKTOpe He JOJKHA MpPeBbIIaTh COOTBETCTBEHHO pa-
004Yero uar MpoOHOTO JaBIEHMS, OITYCKAEMOTO M0 YCIOBUSIM MPOYHOCTU
ISl OCTaIbHBIX JeTajleil JaHHOro 6apabaHa WJIM KOJUIEKTOpa, B YACTHO-
CTU JJISI JHUILI.

3.2.3. Ilpusedennoe nanpscenue

3.2.3.1. [IpuBeneHHoe HanpsLKeHWE B OapabaHaxX M KOJUJIEKTOpaXxX J0-
JKHO OIpEAesIAThCS IO OJHOM U3 CIeAyoIIX GopMyII:

G_p[Da_(S_c)]

2¢(s —¢)
€CJIM pacyeT BBIMMOJIHAECTCSI MO HAPY>KHOMY AMAMETPY,
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oo p[D+(s-0)]
20(s —¢)
€CJIM pacyeT BBIMOJHSIETCS 0 BHYTPEHHEMY THAMETPY.

I1pn BBITTOJTHEHNM KOHTPOJBHBIX pacyeToB MO JAaHHBIM M3MepeHU
TOJIUMHBI CTEHKU BMECTO § — ¢ CJIGAYeT MPUMEHSTD S, — ¢, COIJIACHO
m. 3.2.2.2.

3HayeHus1 KO3 PUIIMEHTOB TPOYHOCTH @ U MPUOABKH ¢ CIIEAYET TIPU-
HUMaTh corjiacHo mit. 3.2.1.2 u 3.2.1.4 cOOTBETCTBEHHO.

3.2.4. Pacuemnas memnepamypa cmeHKu

3.2.4.1. PacyeTHy10 TeMIiepaTypy CTeHKM 0apabaHOB M OXJIaXKTAIOIINX
TOIIKY CJIOEBOrO CXKUTaHUS IaHeJedl U3 YIIepOauCcTOM MIN TEIo-
YCTOMYMBOM CTallM, COAEPKALIMX BOIY, IApOBOIASHYIO CMECh MJIM Ha-
CBHIILICHHBIN I1ap, JOITYCKAETCS OIPeaessiTh 0e3 TeIIOTeXHUIECKUX pac-
YETOB I10 YIIPOIICHHBIM (hOpMyJIaM IIJis CpeIHEi TeMIlepaTyphl CTCHKH:
1151 6apabaHOB, BHIHECEHHBIX M3 Ta30X0/1a, HAaAeKHO U30JIMPOBAHHBIX
WK 3alIUIIEHHBIX IPYTUM HaJeXXHBIM CIIOCOOOM OT 00OrpeBa U3BHE:
t=t;

m

JIJISI HEM30JIMPOBaHHBIX OapabaHOB, PaCITOIOXKEHHBIX B KOHBEKTUBHBIX
ra3oxojuax:
IpM TeMIiepatype razop He Bbiiie 600 °C

t=t +1,25+10°C,
pu Temrieparype razo 6osee 600 °C, Ho He Bbile 900 °C
t=t +2,5 +20°C;

14 HEM3O0JIMPOBAHHDBIX 6apa6aHOB 1 OXJIaKJAaroImmnx HaHCJICﬁ, 101~
BCP2KEHHBIX JIYUYEUCITYCKAaHUIO (l)aKCJ'Ia NI TOPAIIETO CJI0A TOIIMBA:

t=1 +4s+30°C.

3.2.4.2. PacuyeTHYyIO TeMIIepaTypy CTEHKU KOJIJIEKTOPOB 3KPaHOB, 3KO-
HOMali3epoB M IeperpeBaTeseii JOMyCKaeTCs OINPeAeIsiTh 110 YIIPOIIEH-
HBIM (bopMyJiaMm:

JIJIsT HeoOoTpeBaeMbIX (BBIHECEHHBIX M3 ra30XxoJa WM HaleXHO U30-
JIMPOBAHHBIX) KOJIJIEKTOPOB 3KOHOMAM3epOB M 3KPAaHOB U KOJIJIEKTOPOB
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HaCbILI€HHOTO IMTapa KOTJIOB C €CTECTBEHHOUN U HpHHy,Z[PITeJ'[bHOﬁ OUPKY-
J'[HHI/ICﬁ, a TaKXKC BXOJHbBIX KOJIJICKTOPOB 3KOHOMaﬁ3epOB IPAMOTOYHBIX
KOTJIOB

t=t;

m

JIJIsT He00OTpeBaeMbIX KOJUIEKTOPOB (32 UCKIIOUEHUEM BXOAHbBIX) DKO-
HOMaii3epoB IPSIMOTOYHBIX KOTJIOB M KOJUIEKTOPOB IeperpeBareeil (Kpo-
Me HACBIIIEHHOTO I1apa) KOTJIOB BCeX TUIIOB

=1 +xAt

U151 000TPEBAaEMBIX KOJUIEKTOPOB U3 YIVIEPOAUCTOMN U TEIJIOYCTONYMBOM
CTaJIN, COJepKaIIX BOAY, MTAapOBOASHYIO CMECh MJIM HACHIIIEHHBIN T1ap:
IIpH TeMIIepaType B razoxoje He Bbiie 600 °C

=t +s+xAt+10°C;
pu TeMIiepatype B razoxonae ot 600 1o 900 °C

=1 +2s+xAt+20°C;
Ipu Temriepatype B razoxoje Boiie 900 °C

t=1 +3s+xAt+30°C.

BenuuuHa ¢ He 1OKHA MPUHUMATBCS BbIIIE PaCYETHOM TeMIlepaTyphl
ra3oB B CEYEHUM ra30Xxoj/ia, B KOTOPOM PACITOJOXEH KOJUIEKTOP.

TemriepaTypy cpenbl ¢, Npu ONpPeAeSeHUH PaCYEeTHOM TeMIIepaTyphl
CTEHKHU [IJIs KOJUIEKTOPOB 3KOHOMaii3epoB (KpOME BXOIHBIX), SKPaHOB
KOTJIOB C €CTECTBEHHON 1 IIPUHYAUTEIBHOM HUPKYJISLMEN U KOJUIEKTOPOB
HAaCBIILIEHHOTO Iapa cjeayeT NpMHUMATh PaBHOM TeMIlepaType HacChIILCH-
HOTO Tapa Npy pacuyeTHOM JaBJIEeHUM B JaHHOM KoJuiektope. s Bxon-
HBIX KOJUIEKTOPOB 3KOHOMAaM3€pOB KOTJIOB C €CTECTBEHHOW U MPUHYIN-
TEJIbHOW LIMPKYJISILUEN TEMITepaTypa Cpelbl JOJDKHA MPUHUMATBCS PaB-
HOM TeMIepaType BOIbl Ha BXOJ€ B 9KOHOMaii3ep (C yueToM Mmoaorpena B
apooXJjaauTesie B Clydae BO3BpaTa BOAbI MOCJIE MAPOOXIAAUTEIIS HA BXO
B 9KOHOMAai3ep 1 CMEeLIEeHUs] IPU PELUPKYJISIIMUA BOIbI). LJIsT KOJIIEKTO-
POB 5KOHOMAM3epOB U IMEPEXOIHBIX 30H MPSIMOTOYHBIX KOTJIOB, & TAKXKe
IUUISI KOJUIEKTOPOB Meperpesareieil KOTJI0B BCeX TUIIOB OHA JOJIXKHA ITPU-
HUMAaTbCSl PAaBHOM TeMIMEpaType CPEIbl.

BenuunHa pazsepku TeMrepaTyp BO BKJIIOUEHHOM B KOJUIEKTOP ITyuke Af
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JIOJDKHA TIPUHUMATBCS T10 TEIUIOBOMY pacueTy WX IO JaHHBIM MCIThITa-
Huii, Ho He MeHee 10 °C. KoahdUuuMeHT X, y4UThIBAIOLLIUIA TTepeMellBa-
HHUE cpelbl 10 BXOJa B KOJJIEKTOP WU B HEM, JOJIKEH TIPUHUMATLCS paB-
HbIM 0,5, 32 UCKITIOUEHUEM CJTydaeB, Korua cpeia IMOoABOAUTCS K TOPILY KO-
JIEKTOpA; B 9TUX CIyJasix AOIMyCcKaeTcsl MpUHUMATh x = 0.

3.2.4.3. Jlng oborpeBaeMbIX KOJJIEKTOPOB U3 ayCTEHUTHON CTau pac-
YyeTHasl TeMIiepaTypa CTEHKH JOJ/KHA IMPUHUMAThCS CpelHel M3 3Haue-
HUIA TeMIIepaTyp Ha BHYTPEHHEN M HAPYy>KHOU MOBEPXHOCTSIX.

3.2.5. Tpebosanus k KoHCMPYKUUU

3.2.5.1. bapabaHbl 1 KOJUIEKTOPbI, UMEIOLIE OTBEPCTHSI, AOJKHBI YI0B-
JIETBOPSITh COOTBETCTBYIOIIMM TPeOOBAaHUSM K KOHCTPYKILIUM, U3JI0-
KEHHBIM B paszaeie 4.

3.2.5.2. B 6apabaHax, U3rOTOBJIEHHBIX U3 JIUCTOB CTAJIM Pa3HOU TOJ-
IIWHBI, CpeJHUE JMHUKN 00e4aeK JOJIKHBI COBITAIAaTh.

JoryckaeTcst coBMellaTh 00e4aiiki 10 BHYTPEHHEMY IUaMETpPy, eClIN
BBITIOJIHSIETCS yeinoBue 1. 3.2.1.3.

3.3. TpyObI moBepxHOCTEll HArpeBa M TPYyOONPOBOIOB

3.3.1. Pacuem moawunol cmeHKu npsamolx mpyo

3.3.1.1. HomuHayibHas TOJIIMHA CTEHKU TIPSIMOI TPYObl MOBEPXHOCTU
Harpesa Win TpyOOMpoBOJa MOJKHA ObITh HE MEHee OMpeNeJeHHOMN Mo
dopmyne
§=5p+¢,

pD,
29, [c]+p

®opmyJia npuroaHa npu codmonenun yciosus (s — ¢)/D < 0,25.

KoadduiineHT mpoyHOCTH MPOAOJIBHOIO UK CIIHUPATbHOTO CBAPHOTO
COEIMHEHUS @, TOJDKEH IIPUHUMATLCS B COOTBETCTBUH C pasziesioM 4. [l
OecoBHBIX TPYO KoahduumeHt npoynoctu ¢ = 1,0. Koabduumenrt
IMPOYHOCTH MOIEPEYHBIX CBAPHBIX COSAMHEHMIT B pacueTe Ha BHyTPEHHEe
JIaBJICHUE YYUTBHIBATh HE CJICIYeT.

3.3.1.2. BennurHa npubaBKu ¢ JOJKHA MPUHUMATBCSI B COOTBETCTBUU
cm. 3.2.1.4.

rae Sg =
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3.3.1.3. HomuHanbHas TOAKMHA CTEHKU TPYyO MPU M3TrOTOBJIEHUU U
(dakTUUecKast TONIIIMHA CTEHKU TPYyO MpPHW 3KCIUTyaTallMU JOJIKHBI ObITh
He MeHee 3HaYeHM, yKa3aHHBIX B Ta0J1. 3.3, HO He MeHee 3HaYeHM, T10-
JIY4EHHBIX B pe3yJIbTaTe pacyeToB Ha ITPOYHOCTb.

Tabauua 3.3

D, mm
< 38 <51 <70 <90 | <108 | >108
IIpu uzroropnenvm | 1,80 2,00 2,50 3,00 3,50 4,00
Ipu sxcrunyaramyu | 1,45 1,60 2,00 2,40 2,80 3,20

S, MM

HomuHanbHast ToJImHa cTeHOK TpyO, 000orpeBaeMbIX ra3aMu C TeM-
nepatypoit Beiie 900 °C, nmokHa ObITh He OoJjiee 8§ MM, a TIPU HEIo-
CPEICTBEHHOM BO3ACICTBUM JTYYMCTOIO TeIUIa TOIIKU — He 0oJjiee 6,5 MM.

Homyckaercst mpuMeHeHne 000rpeBaeMbIX TPYO ¢ 0OJIbIIeH TOJIIMHOMN
CT€HKHM, €CJIM 3TO OyaeT 000OCHOBAaHO COOTBETCTBYIOIIMMM pacueTaMu,
COIIACOBAaHHBIMM CO CITCIIMATN3UPOBAHHBIMM HAayYHO-HCCIEI0BATEIbC-
KM OpTaHU3aLMSIMU, C YIETOM MECTHBIX TeMIIepaTypHBIX HAIIPSIKEHUI
Ha BHYTPEHHEI ¥ HapyXHOI ITOBEPXHOCTH.

3.3.1.4. Ha KoH1IaX IIpsSIMBIX YYaCTKOB OECIIIOBHBIX TPyO, pacTaunBac-
MBIX O] CTHIKOBYIO CBapKy, MOIYyCcKaeTcsl YTOHeHWe CTeHKHU 10 MUHU-
MaJIbHOM pacueTHOM TONIIMHBI TPSIMOI TPYOBI, ONIpeAe/sieMoit 1o (hopMyJie

__pD,
2[c]+p°
HomyckaeTcsl yMEeHbIIIEHWE TOMIIMHBI CTEHKH B MECTE PACTOYKU Tpsi-
MBbIX TPYO mot cBapky 10 0,95s, pu ycI0BKUM, YTO CyMMapHas JUIMHa pac-
TOYEHHOTO yJacTKa IO MPOAOJbLHONM OCH TPYObI TOCJIe CBAPKU HE OyaeT
NPEBBILIATE MEHBIIYIO U3 BeMYuH: 55 uin 0,5D .

3.3.2. Pacuem moawjunbl cmeHKU KOAeH U 3Mee8UKO08

3.3.2.1. PacueTHas TommmHa CTeHKN Ha BHEIITHEI, BHYTpEHHEH 1 HEli-
TpaJIbHOI CTOpOHAaX (Y4acTKax) KoJieHa ¥ 3MeeBHMKa JOJIKHA ObITh HE Me-
Hee oIlpenesIeHHOM 1o hopMyJie

s,=8, KY (i=1,2,3).
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PacueTHast TOJILIMHA CTEHKU MPSIMOIA TPYOBI §, TOJKHA ONPENEIATHCA
coryacHo . 3.3.1.1. [l yyacTka KoJieHa, TJe MPOI0JIbHbBIN CBAPHON 1IOB
OTCYTCTBYET, KOO (HUIMEHT IIPOYHOCTH CBapHOTO miBa @ = 1,0.

PacueTsl Ha MPOYHOCTH KOJIEH IO MPUBENCHHON HUXE METOIUKE SIB-
JISTIOTCS 00s13aTeJIbHBIMU TIPU yYeTe U3MEHEHMsI HaIpaBJIeHUs! OT Mpsi-
MOJIMHEHOTro 60Jee yeM Ha 15°.

3.3.2.2. TopoBblit KOO UIIMEHT IJisI BHEIIHEl, BHYTpeHHEW U Hel-
TPaJIbHOI CTOPOH KOJIeHA IOJIKEH OIPENEesIThCS COOTBETCTBEHHO M0 (hop-
MyJiaM:

4D£+1 4D£—1
K=—p—: K,=—2— K,=1
4742 4= 2
D D

a a

HeiiTpanbHast cTOpoHa KOJI€HA COCTaBJIsIeT yY4acTOK KOJIeHa, pPacIio-
JIOXEHHBIN 1o/ yryioM 15° B 00a HanpaBaeHMS OT MPOIOJIBHOTO CPEAHETO
cevyeHus KoJieHa.

3.3.2.3. JIns KoJieH U3 yIJIepOAUCTOM, JErMPOBAHHONM U ayCTEHUTHOM
crajieii, TemIeparypa CTeHKU KOTOpbiX He mpesbimaet 350, 400, 450 °C
COOTBETCTBEHHO, 3HaUeHU ST KOA(PDULIMEHTOB (hOPMBI CIEIYET ONPEACIIATh
no ¢popMynam:

Y, =012\ 1+, 1+0,4%g | ¥, =¥; ¥,= 0|24, 4,04
o o

p
e . 2[c]+p
R 1
= 20—+ —.
1=20p"5

a

3.3.2.4. Ina KoJieH U3 yIJAepOAUCTOM, JErMPOBAaHHONM M ayCTEHUTHOM
craieit, remrieparypa Kotopbix Bbilre 400, 450, 525 °C coOTBETCTBEHHO,
3HaYeHUsI KO3(pPuimeHToB (popMBI CliemyeT ONpeaeIsiTh Ho (popmynam:
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Y, =0,4|1+ f1+0,015%4 |: ¥,=Y; ¥, = ,0l44, 4 .00
o o

3HaYeHUs O U ¢ JOKHBI TIPUHUMATBLCS corjacHo m. 3.3.2.3 ¢ yueToM
m. 3.3.2.6.

3.3.2.5. JIng KoJeH, pacyeTHas TeMIiepaTypa KOTOPBIX 0oJiee yKazaHHOM
B 1. 3.3.2.3, HO MeHee yKasaHHOM B 1. 3.3.2.4, koadduumentsl ¥, V,, Y,
JIOJDKHBI OIPENeNISThCS JIMHEMHBIM MHTEPIIOJIMPOBAaHUEM B 3aBUCUMOCTU
OT 3HaYeHUs TemriepaTyphl. [1pyu 3TOM B KaueCTBe OIOPHBIX BEJIMYMH 1071~
>KHBI IPUHUMATHCS 3HaYeHUSI KO3 (PULIMEHTOB, COOTBETCTBYIOIINME YKa3aH-
HBIM TPAaHUYHBIM TeMIIepaTypaM.

3.3.2.6. Ilpu BBINTOJTHEHUH pacyeToB IO (GopmyjaaM, MIPUBEIECHHBIM B
mt. 3.3.2.3 u 3.3.2.4, TOJCKHBI BBITIOTHATHCS CIEAYIONINE YCIOBUS:

ecm 3HaYeHust Koo duumenrtos Y (i =1, 2, 3) momydaroTcs 1o pacye-
Ty MEHEE €IMHUIIbI, TO CIIEAyeT NPUHUMATh ¥ = 1;

€CJI BBIYMCJIEHHOE 3HAUeHUE ¢ TIPEBBIIIACT SANHUILY, TO CJISAYeT IIpU-
HUMaTh g =1;

npu o < 0,03 sHaueHusT KOapPuimeHTOB HOPMBI ¥, M IONIPaBOYHOTO
ko3 dUIMeHTa ¢ cileayeT IPUHUMATh PaBHBIMU UX 3HAUYEHUIO IIPU
o=20,03;

JIOTIyCKaeTCs MPUHUMATh Y = 1 11 TpyO MOBEPXHOCTEN HarpeBa, eCiiu
D <76 MM 0.< 10 %; ecnu B ykazaHHOM ciiydae D <51 MM, TO momycka-
ercs nmpuHumarsb ¥, = 0,95.

3.3.2.7. HomMmrHanbHyI0 TOJIIWHY CTEHKH KOJIEHA CIeAyeT MPUHUMATh
HanOOJIbIIe U3 3HAYCHUI1, TIOJYUYCHHBIX 111 YKa3aHHBIX TPeX y4aCTKOB
KOJIEHa, COTJIACHO YCIIOBUIO §, > 5, + ¢ (i =1, 2, 3).

3HayeHME PAaCYETHOM TONIUMHBI CTEHKHU S, CIEAYET MPUHUMATD T10
m. 3.3.2.1-3.3.2.6.

711 CeKTOPHBIX KOJIEH, U3TOTOBJICHHBIX U3 0ECIIOBHBIX TPYO, HOMM-
HaJIbHYIO TOJIIIWHY CTEHKM CJIeIyeT BEIOMPATh IO BHYTPEHHEN CTOpPOHE
KOJICHA, T § 2 §,, T .

Ecnu cexTopHOE KOJIEHO U3TOTOBIISIETCS U3 CBAPHBIX TPYO U K03 du-
LIMEHT MPOYHOCTHU CBAPHOTO 1Ba ¢ < 1, TO cjleyeT MPOBEPUTH 3HAYEHNE
HOMMUHAJbHON TOJIIMHBI CTEHKU 10 YYaCTKy pacIlOJIOXEHUSI CBaApHOIO
IIBA.

3.3.2.8. 3naueHne IpnOaBKMU ¢ CJIeIyeT ONPEeAeNIsATh COTaacHo 1. 3.3.1.2,
a MpUOaBKYy ¢,, ISl KaXIO0i U3 yKa3aHHBIX B I1. 3.3.2.2 TpexX CTOPOH Clie-
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JIyeT TIpMHUMATh 1o TexHuueckuM yciaoBusim (TY) Ha uznenue, corna-
COBaHHBIM CO CIIeIIMAJIU3MPOBAHHBIMU HAyYHO-KUCCIIEIOBATEIbCKUMU
OpraHM3alusIMU.

B cayyae orcyrctBus B TY Ha U3roToOBJIEHUE KOJIEH JaHHBIX IO TEX-
HOJIOTMYECKOMY YTOHEHUIO CTEHKU KOJIEH TIPpY OIpeJeeHUU MpudaBKu
C,, ULl KOJIEH, U3TOTOBIAEMbBIX YKa3aHHBIMU IHUPOKO U3BECTHBIMU CIIO-
cobaMu, HEOOXOIMMO YUYECTh Clleaylollee:

JJIs1 TMOOB 13 TpyO, U3rOTOBJISIEMBIX HA TPYOOrHOOYHOM 00OpyIOBa-
HUM METOJOM HaMaTbIBAHMS HA CEKTOP, NPUOABKa C,, K §,, TOJDKHA ObITh
HE MEHEe OIIpeNe/ICHHOM 110 (hopMYyJIaM:

JIJISI HeoOorpeBaeMbIX TPyO

1 :
€, =S5 ;

1+2 £
Da
I TpyO MOBEPXHOCTE Harpesa
C, =S ! ;
2= R |
1+3—
D

a

JIJIST IITAMIIOBAaHHBIX KOJICH, M3TOTOBJISIEMBIX B 3aKPBITBIX IITAMITAX, VI
IIJISI TMOOB, U3TOTOBJISIEMBIX Ha CTAHKAX C HArPEBOM TOKaMU BBICOKOM 4a-
CTOTBI ¥ OCEBBIM IOKATHEM, TIPUOABKA €, K §, JOJDKHA IPUHUMATBCS B
npenenax ot 0,05s no 0,1s; B 9TUX ABYX clydasax (11s1 TMOOB U3 TPYO, U3ro-
TOBJISIEMBIX Ha TPyOOrMOOYHOM OOOpYIOBaHMY METOJAOM HaMaTbIBAHUS
Ha CEKTOD, U [UIs INTAMIIOBAHHbIX KOJIEH) TIPUOABKA C,, K S, PABHA HYJIIO,
a pacuer I10 BHYTpEeHHEl CTOpOHEe riba He IMPOU3BOIUTCS;

JUTSL KOJICH, M3TOTOBISIEMBIX HA POrOOOpa3HOM CepleYHUKe, ITprbaBKa
¢,, PAaBHA HYJIIO;

711 CEKTOPHBIX KOJIEH MPUOAaBKa ¢ , paBHa HyJIIO;

IS IITaMIIOCBAaPHBIX KOJICH C paCIIOIOXKEHUEM IBYX ITPOIOIBHBIX CBap-
HBIX IIBOB I10 BHYTPEHHE M BHELIHEN CTOPOHE KOJIEHA TIPUOABKA €, K S,
JOJDKHA MpUHUMaThest B ripeenax ot 0,05s 1o 0,1s ¢ yuetom @ , eciu €ro
3HAYCHUE MEHEEe eIMHUIIEL;
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TSI IITAMITOCBAPHBIX KOJICH C PACIIOIOKEHMEM ITOTIEPEYHOTO CBAPHOTO
11IBa B CEPEMHE JITMHbI KOJIEHA TIPUOABKa ¢ , K §,, PABHa HYJIIO, a IpubaB-
Ka ¢ ,K S, TOJDKHA MpUHUMAaThCs B Tipezenax ot 0,05s o 0,ls; B aTOM city-
yae pacyeT Mo BHYTPEHHEH CTOpOHE KOoJieHa He MPOM3BOIUTCS, TaK Kak
Ha 3TOI CTOPOHE KOJIEHO MMEET YTOJIIEHUEe CTCHKU 0oJiee 3HAYUTE b~
HOE, YeM BeJardrHa Kosdduunenra K.

Ecnu onpenenenue npubaBKu ¢, MPOU3BOIUTCS, KOTIA OKOHYATEIBLHO
He BbIOpaHa HOMMHAJIbHAS TOJIIIMHA CTEHKM KOJICHA, TO CJICAYET 3a1aTh-
csl ee 3HaYCHMEM, HallpuMep, PaBHBIM 3HAYCHUIO HOMUHAIBHOM TOJIIIN -
HBI CTEHKM IPSIMOi1 TpyOBI cornmacHo mit. 3.3.1.1—3.3.1.3, ¢ mocnenyromieit
IIPOBEPKOI MO OKOHYATEJIbHO BEHIOPAHHOMY 3HAUYEHWIO HOMMHAIBLHOM
TOJIIIMHBI CTEHKM KOJICHA.

3.3.2.9. HonmycTumas TOJIIMHA CTEHKHU [S] JOKHA OBITH HE MEHee OIl-
peAesieHHOoM 1o (opMynaMm:

IUTS KOJIEH [s] = s, + ¢,

IUISL TIPSIMBIX TPYO [s] = s, + ¢,.

[Ipu ompeneneHun [s| B yCIOBUSIX SKCIUIyaTalluM 3HAaYeHUE IIPU-
0aBKM ¢, , ONpPENE/IAEMOE COIJIACHO paszieNy 1, IOMmycKaeTcs yMEHbIIUTh
MIPOTNOPLMOHAIBHO TUIAHUPYEMOMY Pecypcy 3KCIUIyaTallMK IO 3aMEHbI
JIeTaJav VI IO OYEPEIHOTIO KOHTPOJIST TOJIIIMHBI CTCHKH.

It TOHKOCTEHHBIX KOJIEH ITapONpPOBOAOB, TPYyOOIIPOBOAOB M Ha-
PYXXHBIX MIEPEIyCKHbBIX TpyO auameTpoM 6osee 200 mMm rpu o, < 0,03 mipu-
0aBKy c, CJIenyeT IPMHUMATh B Mpeesiax oT 1 10 3 MM B 3aBUCUMOCTH OT
OIlbITa 3KCcIUTyatauuu. [1pruMeHeHne pubaBKu MeHee 3 MM Uit TpyO Ha-
pyXHBIM maMmeTpoM 500 MM 1 OoJiee TOJIKHO OBITh COTJIACOBAHO CO CITe-
LMAIM3UPOBAHHBIMUA HAyYHO-UCCJICIOBATEIbCKUMH OPTaHU3alsIMU.

3.3.3. llonycmumoe daénenue

3.3.3.1. Jonyctumoe paboyee JaBjicHUE B KOJEHax TPyO KOTJIOB U B
MOpSIMBIX TpyOax TPyOOIPOBOIOB CIEAYET ONPEALsITh 10 (popmyJie

[p]: 2(Pw[6] S_C_

HpI/I BBITTOJTHEHUM KOHTPOJIbBHBIX paCyY€TOB IO JAaHHBIM I/ISMGDGHI/Iﬁ

TOJIIWHBI CTCHKH BMECTO § — ¢ CJIICAYCT IIPUMCHATDH Sf — G,
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KoabduimeHT mpoyHOCTH @, ClieyeT MPUHUMATh COTJIaCHO pasziey 1.

Koadduumenrsr K u Y, cieayer onpenessite coriaacHo . 3.3.2.2—
3.3.2.6.

PacueT no nmpuBeneHHbIM (hopMyJiaM CIeAyeT MPOU3BOIUTH JUIST BCEX
XapaKTepHBIX y4acTKOB KojieHa (i =1, 2, 3). 3HayeHue mpruOaBKU ¢ Cledy-
€T IPMHKUMATh corsacHo . 3.2.1.4 u 3.3.2.8. [1pu sTOM npubaBsKa ¢, 1011~
JKHa OIPEIeISAThCS 10 HOMUHAJIBHOM TOJIIIMHE CTEHKMU.

B xauecTtBe mOmMycTMMOTO HaBAE€HUS MOJKHO MPUHMMATHCS MUHU-
MaJIbHO€ M3 BBIYMCIIEHHBIX 3HaYeHMIA. [I1st IpsAMbIX TpYyO K, = Y = 1.

3.3.3.2. I1pu BEIITOJTHEHUM KOHTPOJIBHBIX PacueToB (haKTUIECKasl TOJI-
IIWHA CTCHKHU IJISI MPSIMBIX TpyO HOJXKHA OIpPEaesiThbCsS COTIACHO
n. 3.2.2.2; 18 KOJEH clieayeT BhISIBUTh HAaMEHbIIee 3HAaUeHUE TOIILMHbI
CTEHKM B KaXKIOM XapaKTepPHOM yJacTKe KOJICHa, T. €. Ha BHEIITHEM, BHYT-
pPEHHE CTOpOHE U 10 HEeHMTpaIbHOM JIMHNU. M3MepeHus clieyeT IIpon3-
BOJIWTH HE MEHEe YeM B TpeX ITONEePEUHBIX CEUeHUSIX KOJIeHa, OHO U3 KO-
TOPBIX TOKHO IEUTh KOJIEHO Ha IB€ paBHbIE YaCTH; Ha KaXKIOM U3 yJa-
CTKOB CJIeIyeT IPOU3BOIUTH U3MEPEHHUS HE MEHEe YEM B UeThIPEX TOUKaX.

3.3.3.3. BenrnunHa mpoOHOTO AaBJIEHUS MPU TUAPABINIECKOM MCITHI-
TaHUM KOJICH U IIPSMBIX TPYO KOTJIOB U TPYOOIIPOBOAOB HE MOJIKHA TIpe-
BBINIIATH 3HAYEHUS, MOJTYYeHHOTro coriacHo 11. 3.3.3.1 mpu 3ameHe 10-
IyCKaeMoro HarnpspkeHus [6] Ha [o],.

3.3.3.4. BemuunHa JOIYCTUMOTO pabOYero Win MpoOHOTrO NaBICHUS B
TpyOe MiIr TPyOOIIPOBOIE NOKHA IIPUHUMATHCS PaBHOM MUHUMAIBHOMY
3HAUYCHUIO COOTBETCTBEHHO pab04ero M MpoOHOTO JAaBJICHUS, ITOTyIeH-
HOTO TSI TIPSIMOTO YYacTKa TPyObI MJIM pPacCMaTPUBAEMBIX YIACTKOB KaxXK-
JIOTO M3 UMEIOIINXCST KOJICH.

3.3.4. Pacuemuas memnepamypa cmenKu

3.3.4.1. PacueTHas temrepaTypa CTeHKU TpyO MOBEPXHOCTEN Harpena
KOTJIOB BCEX CUCTEM JIOJDKHA OIPEAeIaThCS 110 HOPMATUBHBIM METOIaM
TEIJIOBOTO U TUAPABINYECKOTO pacyeTOB KOTJIOB. [1p1 3TOM JOJKHEI OBITh
PAacCMOTPEHBI Pa3IMYHbIC YYACTKU TaKeTa, UMEIOIIMe KaK HAaUBBICIIYIO
TeMIIepaTypy Mapa, Tak 1 HauOOJIBIIYIO TEIUIOBYIO HATPY3KY, a TAKXKE yda-
CTKU, KOHCTPYKTUBHBIE OCOOCHHOCTH KOTOPHBIX MOTYT OOYCJIOBUTh HAM-
0oJiee BBICOKYIO TeMIIepaTypy CTeHKHU. Ilpn ycTaHOBKe 3a IAaKeTOM, IS
KOTOPOTO OINpeNessieTcs TeMIiepaTypa CTeHKU, MapooXIaJnTessl CleayeT
BBECTHU IMPUOABKY K pacueTHOI TeMIlepaType Cpelbl, YYUTHIBAIOLIYIO BO3-
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MOXHOE TOBBbIIIIEHNE (PAKTUUECKOTO TETUIOBOCIPUSTHUS TaKeTa HaJl pac-
YeTHBIM. BenmunHa nprbaBKM JOJKHA BEIOMPAThCSI KOHCTPYKTOPCKOM
opranuzanueii B ipeaesax ot 0 mo 10 °C.

3.3.4.2. JomyckaeTcsl onpeaeeHe pacyeTHO TeMIlepaTyphbl CTEHKHU
TpyO MOBEPXHOCTEI HAarpeBa IO YIPOIIEHHBIM (hopMyIam:

JIIST BEpTUKAIBHBIX U cIaO0OHAKIOHHBIX (1o 30° oT BepTHUKaIU) KO-
TeJIbHBIX TPYO KOTJIOB C €CTECTBEHHOI 1 MPUHYAUTEIbHON UMPKYJISLUEH
pu paboyeM JaBjieHMH He 6osiee 16 MIla u npu MakCUMaJIbHBIX YAE/Tb-
HBIX TeTUIOBOCITPUSITHSIX IIOBEPXHOCTU HArpesa 110 Hapy>KHOM ITOBEPXHO-
ctu Tpy6 ¢ < 407 kBt/M? (350-10° kkan/(m*1))

t=t +60°C;
m
JUIS TPYO KOHBEKTUBHEIX TeperpeBaTesicii KOTJIOB ¢ pabouYnM JaBlIeHIEM

He 6osee 2,5 MITa u TemriepaTypoii napa He Bbilie 425 °C 1py MaKCUMAaIbHbBIX
YAENbHBIX 3HaYeHHUsIX TeruoBocnpuatus g < 70 kBr/m? (60-10° kxan/m*u))

t=1 +70°C;

JUI1 TpyO ydacTKOB IEPBUYHBIX TeperpeBaTeieil, paciiojloXKeHHBIX B
30He TeMinepaTyp razoB MeHee 650 °C, He3aBUCHMMO OT paboyvero JaBIeHMS
KOTJIOB (eciiu Ko3(hGUIIMEHT IMApaBIMYeCcKoil pasBepku He MeHee 0,95)

t=1 +50°C,
JUTS 95KOHOMAaM3epOB HEKUITAILIETO TUTIA KOTJIOB C €CTECTBEHHOM U TIPU-
HYJIUTEJIbHOU LUPKYISLIUEH

t=1 +30°C;
JJ151 KOHBEKTUBHBIX 3KOHOMaﬁ3CpOB IPAMOTOYHbIX KOTJIOB
t=1 +40°C.

TemrmepaTypy cpenbl ciaeayeT IPpUHUMATh PaBHOI OIpenelIcHHON M3
TEIUIOBOTO pacyeTa TeMIlepaType Ha BBIXOJE U3 IaKeTa IIpY HOMUHAIbHOM
MMPOU3BOIUTEIBHOCTH KOTJIA.

3.3.4.3. lng HeoOorpeBaeMbIX TPyO pacueTHYIO TeMIlepaTypy CTEHKU
celyeT NpUHUMATh paBHOI TeMIlepaType Cpelbl Ha BXOe B TPYOY.

s HeoborpeBaeMbIX MapajjiebHO BKIFOUEHHBIX TPYO (KOJIMUYECTBO
TpyO ABe 1 6oJjiee) YIUTHIBACMYIO Pa3BepKy TeMIlepaTyp Ha BXOZE CJIeIyeT
MPUHUMATH TaK Xe, KaK IS KOJUIEKTOpOoB (cM. 1. 3.2.4.2).
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3.3.4.4. PacyeTHyI0 TeMIepaTypy CTEHKU TpyO MOBEPXHOCTEI Harpena
MapOBOISHBIX TETUIOOOMEHHUKOB (TTapOOXJIaTUTENIC 1 IP.) CIIEAYeT IIpU-
HUMAaTh:

IJIST OXJIAAWTEJIe, PAcCIIOIOXKEHHBIX B KOJUIEKTOpaX HACBHIIIEHHOIO
rapa, paBHOM TeMIiepaType HaChIIIEHMNS;

IJI OXJIaJUTEJIei, pa3MEIeHHBIX B KOJUIEKTOpax IMeperpeToro mnapa,
paBHOI TeMIlepaType MeperpeToro rnapa B JaHHOM KOJUIEKTOPE;

IJI OXJIaJUTEJIeH, PACIIONIOKEHHBIX B BOASHOM IPOCTpaHCTBEe Oapa-
0aHa KOTJ1a, a TaKKe ISl TETUIOOOMEHHUKOB JBYXKOHTYPHBIX KOTJIOB paB-
HOIT TeMmIiepaType 0ojee Topsueit cpeabl, OnpeAeaeHHON 10 TeTJIOBOMY
pacuery.

3.3.4.5. PacueTHy1o TeMIiepaTypy CTeHKU TpyO MOBEPXHOCTel Harpena
MMapOBOISTHBIX U Ta30ITaPOBBIX TETITIOOOMEHHUKOB CJIEIYET OIPEEIIITh IO
0011Ieii METOIMKE TEIIJIOBOTO pacuera.

3.3.5. Ilpusedennoe HanpsiceHue

3.5.1. IlpuBeneHHoe HaMpsLKEHUE OT AEMCTBUSI BHYTPEHHETO JaBiie-
HUS B KOJIeHaX TPYO U B TIPSIMBIX TpyOaX KOTJIOB U TPYOOIIPOBOIOB CJIEIY-
€T OMPEeIC/ISITh 10 OJHON U3 CACIYIOMMNX DOPMYJI:

10 HOMUHAJILHOM TOJIIIIMHE CTEHKU

1Mo (haKTUIECKOI TOMIIMHE CTEHKH

s, —¢,. KY
G = p (Da _r 2 ) i
zq)w KIK sf -G
Z[.H;[ KOJICH CJICAYCT IPMHUMATb HaunOobIIee U3 ITOJIYYCHHBIX TPEX 3HA-

YEeHUN G.
3HavyeHust BeTMIuH @ , K, Y, v ¢ crienyet npuHUMATh coriacHo 11. 3.3.3.1.

3.3.6. Tpebosanus Kk KoHCMpyKyuu

3.3.6.1. TpyGompoBoIbl, UMEIOIINE HEYKPEIUICHHbIC W (MJIA) YKper-
JIEHHBIE OTBEPCTUS (TPOMHUKOBBIE COSNMHEHMS U T. M.), JTOJIKHBI YIOB-
JIETBOPSITh COOTBETCTBYIOIIMM TPeOOBAaHUSM K KOHCTPYKIIMU, U3JIOXKEH-
HBIM B pazuene 4.
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3.3.7. JlonoanumenvHble HANPAICEHUS

3.3.7.1. JlortomHUTETbHBIC HATIPSISKEHUS OT JeMCTBUS BHEIITHUX Harpy-
30K (0CEeBOI CHJIBbI, U3rM0AIOIINX U KPYTSIIINX MOMEHTOB) M CAMOKOMIICH-
calMii TEMIOBOIO paCIIUPEHMSI JOKHBI OPEACISATHCS U OTPAaHUYMBATHCS
B COOTBETCTBMU C 1. 5.1.

3.3.8. Ilosepounsiii pacuem Ha ycmaiocmo
3.3.8.1. [ToBepoUHBIli pacyeT Ha MAJOIUKIOBYIO YCTAJIOCTh CIAEAYET
MPOU3BOAUTH coryiacHo 1. 5.1.5.

3.4. Konngeckue nepexoabl

3.4.1. Pacuem moawjunvl cmenku

3.4.1.1. HomuHanabHasg TOJIIMHA CTEHKM KOHUYECKOIo mepexoaa J0J-
>KHa OBITh HE MEHee OIpeIesIeHHON Mo OAHOM 13 cleayoInX GOopMyI:

JIIsT 0€CIIOBHBIX (TOUEHBIX, IITAMIIOBAHHBIX, OOCAa’KEHHBIX U3 TPYO,
KOBaHBIX U JIp.) KOHUYECKUX MEPEXOa0B

pD
S=—re———+¢
2[c]cosa—p

JJI1 KOHNMYECKUX MEPEXOA0B C ITPOAOJbHBIM CBApPHBIM IIIBOM

pD
s = +e,
2[c]9, coso—p

rme D — BHYTpEeHHMI AUaMeTp OOJIBIIETO OCHOBAHUS KOHMYECKOTO Ie-
pexonaa, MM;
0. — YroJ KOHYCHOCTH, PaBHBIN ITOJIOBUHE YIJIa Y BEPIUIMHBI KO-

HUYecKoro rnepexojaa, rpafa (puc. 3.1).
®opMyJIbl TPUTOIHBI ITPU COOTIOAECHUM CIIEAYIOLINX YCIOBUIA:
g o< 15°

st 15° < o <45°
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_ D sin o s—c\s—c
s—-¢ 20 <l1-2 / 1+ ,

rae Do — BHYTpeHHI/Iﬁ JaMeTp MEHBILIEro OCHOBAaHUS KOHUYECKOIO I1e-
pexona, MM.
D,
I
I S
R
l—
|
I
i
D

Puc. 3.1. CxeMa KOHMYECKOTO TTEPEXOTHOTO yJacTKa

3.4.1.2. Koa(hduMeHT MPOYHOCTH @, TIPOJOIBLHOTO CBAPHOIO COEMM-
HEHUs TOJDKEH IPUHUMAThCS COTJIAaCHO pasfeiy 4.

3.4.1.3. BenmunHa puOaBKM ¢ JOJKHA OIIPEHeNSIThCS COTJIAcHO
n. 3.2.1.4. TIlpousBoacTBeHHas npubaBKa ¢, N10JKHA MPUHUMATHCA
paBHOIA:

IIJIsT OECIIOBHBIX KOHMYECKUX MEPEXOI0B — 3HAYCHUIO, YCTAaHOBIICH-
HOMY COOTBETCTBYIOLINMU TEXHUUECKUMU YCIIOBUSIMU JIJISI TPUHSITOM TeX-
HOJIOTMY M3TOTOBJICHNSI KOHMYECKUX TIePEX0I0B;

I KOHMYECKNX TIEPEXOA0B C MPOIOJBHBIM CBApPHBIM IIIBOM, M3T0-
TOBJICHHBIX U3 JINCTA, — HAMOOJIbILIEMY MUHYCOBOMY OTKJIOHEHUIO 110 TOJI-
LIMHE JINCTA.
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3.4.1.4. PacueTsl 1O MPUBEICHHONH METOAMKE MPUMEHUMBI JIJISI KOCO-
CUMMETPUYHBIX KOHMYECKUX MEPEXOA0B, Y KOTOPHIX YIJbl HAKJIOHA 00-
pasyolleil K AuamMeTpaibHONi OCU CUMMETPUM B Pa3IUUHBIX TIJIOCKOCTIX
pa3IMYHbI (B TOM YKCJIe OAWH U3 HUX MOXET ObITh paBEH HYJIIO).

B pacyeTHbBIX (hopMynax clieayeT UCMOIb30BaTh HAMOObIIEe 3HaUYeHE
yIJla KOHYCHOCTHU.

3.4.2. Jlonycmumoe daénenue

3.4.2.1. JomyctuMoe pabouee AaBjeHHE IIpU KOHTPOJBHBIX pacuyeTax
M3TOTOBJIEHHBIX KOHMYECKUX IIEPEX0HI0B MOJLKHO ONPEIesIThCS II0 Clie-

nyroleit popmyie:

2(s—c¢)[o]e, cosa
[r]= D+(s—c)

JL71st GECIIOBHBIX TEpeXonoB @ = 1.

3HayeHue NMpubaABKU ¢ JOJDKHO MPUHUMATLC corjacHo m. 3.4.1.3.

3.4.2.2. BennurHa NpoOHOTO AaBJIEHMS TPU TMAPaBINYECKOM UCITbITA-
HUM HEe JOJKHA MPEBbIIIATh 3HAYEHMSI, TTIOJy4eHHOTO coracHo . 3.4.2.1
NPY 3aMEHE JIOMTYCKAeMOro HarnpsbkeHus [o] Ha [o],.

3.4.2.3. BeanumHa npuHSITOro pabouyero Wiv MpoOHOIo JaBJIeHUS B
TPYOOIIPOBO/IE HE OJKHA IIPEBHIIIATh HAMMEHBIIIETO TOIyCTUMOIO 3Ha-
YeHUs I KaXIOoW M3 AeTaneil TpyOoIpoBoAa, B YACTHOCTHU JJISI KOHM-
YECKUX TEPEXOI0B.

3.4.3. Ilpusedenroe Hanpsicenue

3.4.3.1. IlpuBeneHHOE HAIpsKEHME OT BHYTPEHHETO AABJICHMS B KO-
HUYECKOM MEPEXOJIe TOJDKHO OTPEACNISITHCS TI0 CIEAyIoe hopmyre:

_ pD+(s-0)
2(s — ¢)o,, coso
3HavyeHure K03 UIMEHTa IPOYHOCTU @, JOJKHO MPUHUMATHCA CO-
rjaacHo 1. 3.4.1.2.
3.4.4. Pacuemnas memnepamypa cmeHKuU

3.4.4.1. PacueTHast TeMniepaTypa CTeHKH KOHMYECKOTOo repexona J0-
JKHA MIPUHUMATBCSI paBHOW HaMOOJbIIEH pacueTHON TeMmIiepaType CTeH-
KU TIpSIMO¥ TPyOBI, K KOTOPOI TIepexo/I TPUBAPUBACTCS.
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3.4.5. Tpeboeanus Kk KOHCMPYKUUU

3.4.5.1. Ilpu yrie KOHYCHOCTH ¢, > 15° 110 KOHIIaM KOHMYECKOTO Iepe-
X0Jla, TIIPUBApPEHHBIM K TPYOOIIpOBOMYy 1-1i KaTeropuu, peKOMEHIYeTCs
o0eceYnTh HMINHAPUISCKIE YIACTKH IJIMHOM He MeHee IBYKPAaTHOM TOM-
IIMHBI CTEHKU TIepeXo/a.

3.4.5.2. ConpsikeHUs KOHMYECKOM U LIMIMHAPUYECKOM yacTeil o BHYT-
peHHel 1 HapyKHOI MOBEPXHOCTSIM KOHMYECKOTO IMepexo/a, BhIMOJIHSIE-
Mble MEXaHWYECKOW 00pabOTKOM, NOKHbBI ObITh IJIaBHBIMU (ITO paauycy
He MeHee 3 MM), 32 MCKJIIOUYEHUEM MEPEX0J0B OT KOHMYECKON K MEeHbIIIei
LIWJIMHAPUYECKON YacTy 110 BHYTPEHHE! MOBEPXHOCTU U OT KOHUYECKOM K
0oJbllIel HMIMHIAPUYECKONM YaCTU 110 HAPYKHOI MTOBEPXHOCTH.

3.4.6. [losepounbiii pacuem Ha ycmanocmo
3.4.6.1. [loBepouHBIl pacyeT Ha MaJOLMKIOBYIO YCTAJIOCTh CJIEAYET
MHPOU3BOAUTH coryacHo 1. 5.1.5.

3.5. Boimykiibie aHuIma

3.5.1. Pacuem monuunbl CMeHKU SAAUNRMUHECK020 U NOAYCHepU4ecKoeo OHUWA

a 7] 8
N d

. =
SRS

| T U= |
D D a

a

Puc. 3.2. Beinykible JHAIIA:
a — TIIyX0€ 3JUTNNTUYECKOE THUIIE;, 6 — TIIyXoe mosrychepryecKoe THUIIE;
6 — DJUIMITTUYECKOE THUIIE C JIA30BBIM OTBEPCTHUEM

3.5.1.1. HoMuHayibHAs TOMILIMHA CTEHKW ITHUIL SJUIMIITUYECKON WU
nosycepraeckoil (GOpMBI B COOTBETCTBUU C pHC. 3.2 INOJDKHA OBITH HE
MeHee onpeeaeHHOR o Gopmyiie

s=s,tc,
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e MPU pacyeTe 10 BHYTPEHHEMY AMAMETPY
__pb D
" aglo]-p2n’
[IPY pacyeTe Mo HAPy:KHOMY IMaMETPY
pD D

§p =—F7—4+——=,
* d¢[c]+p 2k,
DOopMyIIbI IPUTOIAHBI TIPU COOJIOAEHUN CIIEAYIOIINX YCIOBUIA:
0,5>h/D>0,2; 0,524 /D >0.2; 0,1>(s—c)/D>0,0025.

3.5.1.2. KoadduimeHT TpOYHOCTH () TOTKEH OINPENETSITECS COTJIACHO
pazaeny 4.

3.5.1.3. 3HaueHue NpubOABKU ¢ JOJKHO OMPENESIThCS COTIaCHO
m 3.2.1.4.

TexHonornyeckast mprbaBKa c,,, KOMIEHCUPYIOLIasd YyTOHEHUE JINCTa
MPU IITAMITOBKE BBITTYKJIOTO JHUIIA, JOKHA TPUHUMATBCS 10 JaHHBIM
HT/I Ha u3roToBieHUe THUIA.

Ecimm HoMmHanbHas TONIIMHA JINCTA HEW3BECTHA, TO JIJIS TIpeIBapU-
TEJIbHOM OLIEHKY MPUOUBKY ¢, HOIYCKAETCs ONPENENATh 110 (hopmyJie

€y =22 (14 Byg
100 100

Ecnu HoOMMHANBbHAS TOJIIMHA JIMCTAa U3BECTHA WIM IIPEABAPUTEIIBHO

NPUHSATA, TO MPUOABKa ¢, TOJDKHA ONPEAEAThCA 10 (popMyIie

N

rie A, — YTOHEHHUE BBIYKJIOrO JHMIIA IPU LITAMIIOBKE, MPUHUMAE-
moe 1o HTJI Ha uznenue.
JlomyckaeTcst He yYYMTHIBATh YTOHEHE THUIIA, €CJIM OHO He TIpeBhITa-
eT 5 % HOMMHAJIBHOIM TOMIMHBI JucTa. Ecnu yronenue 6osbiie 5 %, 10
IPY ONPEIETCHUN TPUOABKH €, YIUTHIBAETCS PA3HOCTh MEXIY YTOHEHU -
eM A , ¥ YTOHEHHEM A, PaBHBIM 5 % HOMMHAJILHOM TOJILIMHBI JIMCTA.
CooTBeTCTBEHHO (POPMYJIBI /ISt OTIPEAEICHUS TIPUOABKH C , UMEIOT BUIL

A, —A A
¢, =—2 —11+—2 |5,
12 100 ( 100)"
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€CJIM1 HOMMHAJIbHad TOJIIIMHA JMCTa HEU3BECTHA, U

— A12 -A
c12 - ’
100
€CJIM HOMMHAJIbHad TOJIIMHA JIMCTa M3BCCTHA WU IIpE€ABapUTEIbHA
IIpUHATA.
HpI/I pacy€Tax MaKCMMaJIbHOE€ YTOHCHUE CJICAYET YUUTHIBATL B CPECI-

Heil YacTH BBITMTYKJIOTO JHUIIA ( HE3aBUCHUMO OT ero (DOpMbl) Ha TIJIOIIA/IH,

OTpesieNisieMOil TT0 BHYTPEHHEW MOBEPXHOCTH BEJIMYUHOMN +/D, (s —c¢) oT

KPOMKHM JIA30BOTO OTBEPCTUS WJIM OT LICHTPAIIbHOI TOYKM IJIYXOrO ITHU-
1A, a TaKKe Ha y4acTKe Iepexofa OT UMIMHAPUYECKOM YacTH K BBITYK-
JIOI VISl SJUIMIITUYECKUX U TOpochepruuecKUX JHUIL. YYacTOK Iepexona
JIOJIKEH pacCMaTpUBAaThCs IO BHYTPEHHEM MTOBEPXHOCTU JHUILA HA JJTU-
He He MEHee oIpeessieMoii 1o ¢hopMyJie

[=0,557r,

rae » = 0,095D nias mHULI SJUTMIITUYECKON U TopocthepruyecKoil (hopMbI.
JomyckaeTcsl ydyacToK repexoja paccMaTpyUBaTh [0 HAPYKHOM MOBepX-
HOCTH BBINMyKJI0ro aAHuIla. B aToMm citiydyae (popmyia uMeeT BUf

[ =0,55nr,

e r, = r+ s (W r, = r+sf).

Ecnu mo npuHsTOH TEXHOJIOIMU U3TOTOBJICHHUS JHUIIA BO3MOXHA I10-
Tepsl Ha OKAJIMHY, TO €€ CJeAYyeT y4ecThb IIPU BHIOOPE TOJIIMHBI JIUCTA TIPU
TOJIIIMHE OKaJIMHBI 0ojiee 0,5 MM.

3.5.1.4. HomuHanbpHag TOJMIIMHA CTEeHKN THUIIA JOJDKHA TTPUHUMATh-
csl He MeHee HOMUHAJIBHOM TOMIIMHBI CTEHKM LIMJIMHAPUIECKOTo 00pTa,
ornpeNesIeHHOM MO0 pacyeTHOU ToIuMHe npu ¢ = 1.

HomuHanbHasg TOMILMHA CTEHKHU JHUINA JOJDKHA ObITh HE MEHee 6 MM.

s mHUL ¢ BHYTPEHHUM AuaMeTpoM MeHee 500 MM IOITycKaeTCsT TOJI-
IIMHA CTEHKW HEe MEHee 3 MM.

3.5.1.5. IHu1a ¢ nepeMeHHOU TOJIIMHON CTeHKMU U3 yIAepOAUCTOM
ctanu (puc. 3.3.) JOKHBI paCCUMTHIBATLCS coraacHo m. 3.5.1.1, mpu aTom
pacyeTHas TOJIIIMHA CTEHKHU TOJDKHA IIPUHUMAThLCSI paBHOI cpenHeapud-
METUYECKOMY 3HAYCHUIO M3 HaMMEHbIIeH U HauOOJbIICH TOIIMHEIL:
§=0,5(s, t s).

dopmyiia npuMeHUMa Ipu §,> S,, IPU 3TOM §, < 251-
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5

S5

D S

Puc. 3.3. JIazoBoe oTBepCTHE B BHITYKJIOM JHUIIE TIEPEMEHHOM TOIITNHBI

[Mpy HayMuMy B JHMILE TTOApE3a JJIsT YIUIOTHEHMSI JIA30BOT0 3aTBOpa OC-
TAKOIASACS B MECTE TO/IPE3a TOJIIMHA CTEHKH §, IOJDKHA OBITh HE MEHEE §.

3.5.1.6. 1yt AHUII C TTOCTOSIHHOM TOJIIMHOM CTEHKU MUHUMAaJIbHAS
TOJIILIMHA CTEHKM B MECTE MOAPe3a LISl YIIOTHEHUS JIa30BOTO 3aTBOPA S,
(cM. puc. 3.3) gomKHa OBITh HE MEHEe pacueTHOM TOJNIIUHBI CTEHKW THU-
11a, orpenesaeHHoi cornacHo . 3.5.1.1, ipu ¢ =1.

Jsa mHUII ¢ TOCTOSIHHOM 1 IIEPEMEHHOM TOJNIIMHON CTeHKHN yKa3aH-
HOE 3HaYEHME TOJLIMHBI CTEHKH S, JOIYCKAETCSl YMEHBILIUTD, €CIIU 3TO
MMOATBEPKACHO MMOBESPOUYHBIM PAacYeTOM Ha IIPOYHOCTH ¢ 00OCHOBAaHUEM
pecypca 3KCIuTyaTalllu.

3.5.2. Pacuem moawutbl CMeHKU mopocgepuueckoeo OHUua

3.5.2.1. TonmiyHa CTEHKY TOpoCcdeprUeCcKOro JHUILA BBITIOJHSIETCS 10
opmynaM 1151 AJUIMNTAYECKUX JHUIL HacTosux Hopw.

HormyckaeTcsl pacyeT Ha MPOYHOCTh TOPOC(EepUUeCcKOro JHUILA TTPO-
n3BoauTh Mo popmynam I'OCT 14249.

3.5.2.2. KoadduimeHT NpouyHOCTU JHUIIA @ JOJKEH OIMpPeaesIThCs
coracHo paszeny 4.

3.5.2.3. BeanunHa ipnOaBKM JHUIIA ¢ JOJDKHA OTIPEACISITLCS COTJIac-
HO 1. 3.2.1.4.

3.5.3. Jlonycmumoe daenenue

3.5.3.1. JomyctumMoe pabouee AaBAeHUE MPU KOHTPOJBHBIX pacueTax
M3TOTOBJICHHBIX SJUTMIITUYECKUX, TOJychepruecKrx 1 Topocheprudeckux
JHULLL I0JKHO ObITh HE MEHee OIpeIeIeHHOTO 1Mo (hopMmyiaM:
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d(s—c)o[o] 2k
[pl=——5"—
D+(s —C)% D

>

€CJIM HOMUWHAJIBbHBIM SBJIICTCA BHyTpeHHl/Iﬁ JUaMeETp,

4(s—c)o[o] 2,

[r]= D

D,—(s—c)—* "«
D

p
€CJIM HOMUHAJIbHBIM SIBJISICTCSI HApYKHBII AMaMeTp.

3HavyeHne Ko UIMEHTa TPOYHOCTHU () ¥ 3HAYEHUE MPUOABKH ¢ JOJI-
JKHBI ONpeAeasAThCS corjiacHo . 3.5.1.2 u 3.5.1.3.

3.5.3.2. lomycTuMoe pabdodee AaBieHUE I TOpoCchepruIeCcKUX JHUIIL
MoxeT onpenensatbes corsacHo [OCT 14249,

3.5.3.3. BearuunHa mpoOHOro AaBJAeHUS MPU TMAPABINYECKOM MCIIbI-
TaHUM HE OJIXKHA IpeBbIlIaTh 3HAUEHMsI, ITOJYYeHHOro COIJacHO
mm. 3.5.3.1. u 3.5.3.2 ipu 3aMeHe B pacyeTHBIX (hOpMyIax JOMYCKaeMOTO
HanpsokeHus [6] Ha [o],.

>

3.5.4. Ilpusedennoe nanpsiceHue om eHympeHHe20 0aeAeHUs

3.5.4.1. IIpuBeaeHHOE HAPsIKEHUE OT BHYTPEHHETO JaBACHUSI DJIJIUII-
TUYECKUX, MoaychepruuecKuX 1 TopochepudecKux AHUIL JOJKHO OIpe-
JeNISIThes Mo (hopMysiaM:

2h

D+(s—c)—
oo,
40(s —c) 2h
€CJIM HOMMHAJIbHBIM ABJIACTCA BHYTpCHHI/Iﬁ JNaMeETp,

p[Da_(S_C)zﬂ .

a

4¢(s—c) 2h

a

>

>

€CJI1 HOMUHAJIBHBIM SIBJISICTCSI HAPY>KHBIN JUaMETp.
3HaueHus KoaddulMeHTa MPOYHOCTH () U BETUYMHbBI TPUOABKHU ¢ 10JI-
JKHBI ONpeAesAThCs corjlacHo . 3.5.1.2 u 3.5.1.3.

3.5.5. Pacuemnas memnepamypa cmeHKu

3.5.5.1. PacueTHas TeMrnepaTypa CTEeHKU Heo00rpeBaeMoro JHMUILA 1071~
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JKHA TIPUHUMATBCSI paBHOM TeMIIepaType CTCHKM JeTalu, K KOTOPOI THU-
1Ie TIpUBAapUBACTCSI.

3.5.5.2. g oborpeBaeMOro THUIIA TeMIlepaTypa CTEHKU JT0JKHA TTPU-
HUMAaThcs coriacHo mil. 3.2.4.1 u 3.2.4.2, HO He ToJKHA ObITh MEHEE TEM-
IepaTypbl CTEHKU JeTaIv, K KOTOPOi AHUIIE TTPUBAPUBACTCSI.

3.5.6. Tpebosarnue k KoHcmpyKyuu

3.5.6.1. Haubopluuii guaMeTp OTBEPCTHUsSI B BBIMYKJIBIX JHULLIAX A0JI-
JKEH YIOBJIETBOPATH ycioBuio d/D < 0,61, eclii HOMUHAJIBHBIM SIBIISICTCS
BHYTPEHHUI AUaMETP THUIIA, U ycaoBulo d/D < 0,6, eciu HOMUHAIbHBIM
SIBJISIETCSl HAPYXKHBIN AraMeTp.

3.5.6.2. J1yst BBINTYKJIBIX THUIL TOJIIIMHA CTEHKU LHIIMHIPUYECKOTO
OopTa JOJKHA ObITh HE MEHEe PacyeTHOM TOJILIMHBI CTEHKU O0evailku,
paccuyUTaHHOM B cOOTBeTCTBUM C Iil. 3.2.1.1 wum 3.3.2.1 ipu ¢ = 1.

Ecmu pvHa numHApUYeCKoi OTOOPTOBAHHOI YacTH THUILA YIOBIETBOPSI-

€T ycIoBuo: />0,8,/D, (s—c) — IS S/UTMITUYECKOTO U TOpocheprUyecKOro

JHULLIA WA YCIIOBHIO [ > 0,3, /Dm (s—¢) — st nonychepruyecKoro THUIA, TO
TOJIIMHA HWIMHAPUYECKOTO 0OpTa JO/KHA ObITh HE MEHEE TOJIIIMHBI CTEHKU
o0eyaiiki, pacCYMTaHHOM B cooTBeTcTBrM € mit. 3.2.1.1 wmm 3.3.1.1 mpu ¢ = 1.

Ecnu mmmHa mMIMHIpUYEcKOro 00pTa paBHA YKa3aHHBIM BEeJTMUMHAM
WK MEHEe UX, TO JTOITyCKaeTCs TOJMIINHA CTEHKH HUJIMHAPUIECKOTo 60p-
Ta, IpuHsITas corjacHo mi. 3.5.1 u 3.5.2.

3.5.6.3. Jormyckaercs TIpUMeHeHNe norychepruuecKuX THUII 0e3 Iu-
JMHIpUYecKoro doprta, T. €. ipu [/ = 0.

3.6. I110cKkue KPbINIKKA U THUIIA

3.6.1. Pacuem moauwjunsl Kpyeavix nAOCKUX OHUL,

3.6.1.1. HomuHanbHas TOJIMHA KPYIVIOTO JHUIA AOJKHA OBITH HE
MeHee OIpeeIeHHON Mo (popmyie
s, =s,tec

KD p

KO [G](pw
Jut AHUILL ¢ OTOOPTOBAHHON LIMJIMHAPUYECKOM 4aCThIO, KOTOPHIE CO-

Tac S =
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OTBETCTBYIOT puc. 3.4, e, BMecto D B (popMyJy clieayeT MOACTaBISITh Be-
Jnauny (D — r).
Koaddunment K cienyeT NpruHUMaTh PaBHBIM:

JUTSL THUILL, KOHCTPYKIMS KOTOPBIX AaHa Ha puc. 3.4, a, ipu [ >,/D,s
K=0,42K , Ho He meHee 0,35;

JUISL THUII TOM K€ KOHCTPYKIIMU, HO TIpu [ </D, s, a TaKKe JUIST THUIIL

KOHCTPYKIIMH, TaHHO¥ Ha puc. 3.4, 0, ¢, K= 0,45K , Ho He meHee 0,35;

JUIST JHUI, KOHCTPYKIIMS KOTOPBIX JaHa Ha puc. 3.4, e, Ipy ITOJTHOM
NpoBape TOJIIMHbI THUIIA OXHOCTOPOHHUM mBoM K = 0,55K 1 1BycTO-
porHuM niBoM K = 0,45K ;

JIJIST MHUI, KOHCTPYKLMST KOTOPBIX JaHa Ha puc. 3.4, d, K= 0,53;

JUUIST THUIL, KOHCTPYKIIMSI KOTOPBIX JaHa Ha puc. 3.4, e, K= 0,35.

a / 7] 8
| [ r )
l"/x b /\l(\ /r l/ r
- | % N \\V /
| M I S, k Ql = | ﬁ
SIS S s
n s] 1
! - M | s, ( Ql « /|V
| IS NI
| { A\ I~
S o
r=5mm r=0,2s,,
HO HE MeHee 5 MM
e 0 e
%) ©“
}\ A>s IR Z(>\¥A “n
D) npu s < s, E s, L/ r AI%
S, A >0,7s | r
S s<s, E 5 S I I
A207s  \d \\ I
AL,

Puc. 3.4. Tumb! IUIOCKUX JHUILL
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Koaddurmenr K, cienyer ornpenensats o Gopmyiie

s—c0.5p[o]

s, 2[c] -p ’

K, =0,5+ (0,25

rae [6], — HOMMHaJbHOE JOIYCKAeMOE HAlpsDKEHWe Ui MeTajlla Lu-
JuHapudeckoit geranu, MIla.
Homyckaercst Koo GUIMEHT K| OTIPeNesATh II0 HoMOorpamme (puc. 3.5),
ecmm [o] = [o].

K
1,00 T | |
=== 7]
SSSwatine el
0,96 SSSuNg uy L4173 ]!
: S
0,92 s—c¢ NNNNNANE
0,88 So RRRRNRRR
’ \\E\\\ :\ }\\\\ki\
N
0,84 \\\\\\\\\\\ NN
2,8
0,80 \ \

0,76
10° 2 3 4567810° 2 3 4567810" 2 3 4

p/lal, (p/100[s])

Puc. 3.5. Homorpamma juia onpenenenns koapduuuenra K, mpu pacyere
KPYIJIBIX TIOCKMX JTHUII]

3navenue koapduunenTa K, 107kHO ObITh He MeHee 0,76.

[Ipu oTpuLaTeIbHOM 3HAYEHUU IMOJKOPEHHOIO BHIPAXKEHUS CIAEHYeT
npuHaTs K, = 0,76.

MuHuMmaTbHas TOJIIMHA CTEHKH S, TOJDKHA OTPEIENISIThCS 10 (hopmyIie
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TonyHa CTeHKU UMIMHAPUYECKON JAeTalli B MECTe NPUCOEeTMHEHUS
IUIOCKOTO JHMIIA WM UMJIMHAPUYECKON YaCTH TJIOCKOro THUIA JOJKHA
OBITH HE MEHEE S,

Koadpduumenr K cneayer npuHUMaTh paBHBIM CIIEAYIOLIMM 3HayYe-
HUSIM:

nJist iHvina 6e3 orseperus K = 1,0,
JJIST THUIL, C OTBEPCTHUEM

K, = —
d d
I+—+]—
D \D
I AHUIIA C ABYMS U OoJee OTBEPCTUAMU
1
K,= =.
d, d.
1+ L + L
D D

Benmmunna Xd, noikHa IPUHUMATHCS KaK MaKCMMaJlbHas CyMMa Jaua-
METPOB OTBEPCTUI MITN UX XOp, B HartOoJIee ociIabIeHHOM AaMeTpaTbHOM
ceueHuM gHuA (puc. 3.6):

b, +b,+b,;
Z%zmw
d, +d,.

[TpubaBka ¢ 10KHA TPUHUMATBCST COTJIacCHO pasieny 1.

3.6.1.2. Ing OHMIL, CBaApEHHBIX U3 IBYX YacTeil, KOd(h@UILIUEHT ITpod-
HOCTHU CBapHOTO COEIMHEHMS @, CIIEMYET ONPEENATh COIIACHO paszeny 4.

3.6.1.3. TonuyHa MIOCKOro AHUILA JOKHA OBITh HE MeHee TOJIIMH
CTEHKM LIUJIMHIPUYECKON YacTu, omnpeneaeHHo coriaacHo 1. 3.3.1.1.

3.6.1.4. st AHKIL, KOHCTPYKILIMSI KOTOPBIX M300paxkeHa Ha puc. 3.4, 6
U 6, TOJIIIMHA JHUILIA B MECTE KOJIbLIEBOM BBHITOUKH JTOJKHA YIOBJIETBO-
PATH YCIOBUIO

p D
> P _(Z_j)te
22077612 7T

YKkazanus no BEIOOPY BETWYNHBI # TPUBEACHBI Ha puc. 3.4, 6.
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Puc. 3.6. Bbibop MakcMMaJIbHOM CyMMBI TMaMETPOB OTBEPCTUI U UX XOPI B
JIMaMeTPaIbHOM CEYEHWU JTHUILA

3.6.2. Pacuem moaujunsl Kpyenvix NAOCKUX KPblUleK

3.6.2.1. HomuHanbHast TOJIIIMHA KPYIJIOM KPBIIIKU TOJKHA OBITh HE
MeHee omnpee/ieHHO! 1o (Gopmyie

rae S = Kleu ’é

s KphIIeK, KOHCTPYKIIMSI KOTOPBIX COOTBETCTBYET pUC. 3.7, pacueT-
Hpli quamerp D, u KoahduuueHt K caeayeT NpuHUMATh COracHO
Tabma. 3.4.

ITpubGaBka ¢ 1oJKHA MPUHUMATBLCSI COIVIACHO pasneny 1.

3.6.2.2. ToaunHa KPbILIKK [0 KOJbLIEBOMY YYaCTKY AEHMCTBUSI YCUIUS
OT 0OJITOB JOJKHA YIOBIETBOPSITH YCIOBUIO

s, 20,7s,.

M =S1R+C,
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0
) | | d i
“ V";% HHH?H h—’ | e
E% SRR %—A D
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Puc. 3.7. Kpyrable miockue KpbIlKy (3arayLIKK)
Tabauua 3.4
Tun KOHCTpYKLIMU
D K
KPBIIIKY 110 puc. 3.7 k m
37, a D, 0,5D,/D,
37,6 D, 0,41
3.7, 6 D, 0,53
3.7, ¢ D, 1,25
37,0 D, 0,41

3.6.2.3. KoHcTpyKuMs KPBILIKY, MTOKa3aHHas Ha puc. 3.7, ¢, npu
D, > 500 MM K TIDUMEHEHHIO HE PEKOMEH/IYETCS.

3.6.2.4. 11 KphblIllIeK, KOHCTPYKIIMSI KOTOPBIX COOTBETCTBYET puc. 3.7, 0,
ycuIde 3aTsira 00JTOB HE JOJDKHO IPEBHIIIATh IBYKPATHOTO YCUJIMSI OT
BHYTPEHHETO JaBJICHMS.
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3.6.3. Pacuem moaujunbl 08ANbHBIX U NPIMOYEOAbHBIX KPbIUICK

3.6.3.1. HomuHanbHas TOJIIMHA OBAaJIbHOW WM MPSIMOYTOJbHOM
KpBIIKK (puc. 3.8) JomKHa OBITH HE MeHee OTpeAeIeHHOM 1o (hopmyIie

sl=s1R+c,

P

(o]

roe s =K, Ym

m<n

Puc. 3.8. OBanpHas (MpsIMOYTOJIbHAS) TIOCKAST KPBIIITKa

Koadpduument K cnenyer mpuHuMarh coracHo 1. 3.6.2.1.
Koadbdunuent Y caenyet onpeneastb no ¢popMmyie

1,41

[IpurbaBKa ¢ 10KHA TPUHUMATBLCS COTJIACHO pazieny 1.

3.6.3.2. [lns oBaJIbHBIX W MIPSIMOYTOJIBHBIX KPBILIEK JOKHBI BBITTOJ -
HATBCA ycaoBUs mil. 3.6.2.2—3.6.2.4, npu 3ToM B 1. 3.6.2.3 BMecTO cpe-
HEro IMaMeTpa MpokIaaku D ciaenyer npuHuMarh # + b, rie b — wmpu-
Ha MPOKJIANKU.

Y=
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3.6.4. Jlonycmumoe daénerue

3.6.4.1. lonyctrMoe pabouee JaBJIeHUEe U3rOTOBICHHBIX THUIL U KPbI-
IIIeK IIPY KOHTPOJIBHBIX pacueTax CeIyeT OIPEIesATh 110 OMHOM U3 Clie-

Iyomux GopMyi:
JUIST KPYIUIBIX JHULIL
K, s —c ]
P1=( 75 ko)
JIJISI KPYTJIBIX KPBILIEK

2

[r]= KL% [c];

JJIA OBAJIBHBIX U ITPAMOYT'OJIbHBIX KPBIIICK

2

()= 2= | o]

K.Y m

[1Tpy BBHITTOJJHEHUHM KOHTPOJBHBIX PAcueTOB 110 JAaHHBIM M3MEPEHUIA
TOJILUMHbI CTCHKH BMECTO §, — ¢ CJICIYeT IIPUMEHSITh 5, — C,.

3.6.4.2. BenunHa npoOHOTO AaBJIeHMS ITPY TMAPaBINIECKOM UCIThITA-
HUU He JOJIKHA MPEBBILIATh 3HAYEHMS, TTOJYYEHHOT'O COIIacHo 1. 3.6.4.1
npu 3aMeHe [G] Ha [G],.

3.6.4.3. BeamunHa NpUHSATOTO pabovyero Wi MpoOHOro AaBJIEHUS B
pacueTHOM 3JieMeHTe (HaIlpuMep, KOJUIEKTOpe) He MOJKHA MPEeBHIIAThH
HAMMEHBIIIETO JOIYCTUMOTO 3HAYSHUs IJIs IJIOCKUX ITHUIN, KPBIIIEK 1
MWIMHIPUYECKON YacTH pacuyeTHOTO 3JIEMEHTA.

3.6.5. Pacuemnas memnepamypa cmenku

3.6.5.1. PacueTHas Temmeparypa CTEHKU IIOCKOTO AHUILA WX KPbIILI-
KU JOJDKHA TIPUHUMATBCS TaK 3Ke, KaK IS BBITYKJIBIX JHUIL, COIIAaCHO
m. 3.5.5.

3.6.6. Tpebosanus k KoHcmpyKyuu

3.6.6.1. Paguychl 3aKpymieHusi, IyOMHa BbITOYKM, CEYEHUE CBapHBIX
IIIBOB U APYTHU€ BEJIMYMHBI IS KPYIJIBIX IUIOCKMX ITHUII JOJDKHBI YIOB-
JIETBOPSITH TPEOOBAHMSIM, YKa3aHHBIM Ha puc. 3.4.
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3.6.6.2. PaccrosHue MeX1y KpOMKaMU COCEIHUX OTBEPCTUI B INTIOCKOM
JHMUILIE JOJIKHO OBITh HE MEHEE MOTYCYMMbI JUAMETPOB STUX OTBEPCTHUIA;
pacCTOsTHUE OT KPOMKHM OTBEPCTUS A0 BHYTPEHHEN MOBEPXHOCTH LIMIMH-
JIPUYECKOM YacTU ITHUILA JOJDKHO OBITh HE MeHee 2r JUIST JHUI KOHCT-
pyKuuu 1o puc. 3.4, e, 3r — a1 THULI KOHCTpyKuMu 1o puc. 3.4, 6 u 0,1D
JIUIST OCTAJIBHBIX KOHCTPYKLIMIA JTHUILI.

3.6.6.3. [IpuMeHeHUe KPYIJIbIX INIOCKUX THUI U3 ayCTEHUTHOU CTaJIN
JIOITYCKAETCsl TOJBKO MPH BBIITOJHEHUH UX IO TUIY, U300pakeHHOMY Ha

puc. 3.4, a 1 6, ¢ cobTIOeHNEM YCTIOBUS [ > /D, s .

Tabauua 3.5
D, MM r, MM, He MeHee
o 500 30
Ot 500 oo 1400 35
Ot 1400 no 1600 40
Ot 1600 o 1900 45
Cspize 1900 50

3.6.6.4. Pazgenka KpoMOK IITyLEpa MO CBapKy JIOJKHA 00ECIIEUYNTh
COCIMHEHME €T0 ¢ IUIOCKUM AHUILEM IO BCeil ToNMHe mTylepa. [1pu-
BapKa IITylepa OOHOCTOPOHHMM YIJIOBBIM IIIBOM 0€3 pa3aeiKu KPOMOK
JIOITyCKAeTCs TOJIbKO MPU TOJIIMHE CTEHKU IITylepa He 6oyee 10 MM;
MMHUMAJIBHOE CEYeHUE CBAPHOTO IIBa MPUBAPKHU IITyLEpa K JHUILY J0JI-
JKHO OBbITh HE MEHEe TOJILIMHBI CTEHKH IITYLIEpa.

3.6.6.5. TonuHy CTEHOK JHMIL, K KOTOPBIM ITPUCOEIUHSIIOTCS TPYObI
MPpU MOMOILIM pa3BajblOBKM, CIeAyeT IPMHUMATL He MeHee 13 MM.

3.6.6.6. [lins mHUIL, KOHCTPYKLIMSI KOTOPBIX COOTBETCTBYET puc. 3.4, e,
paanyc 3aKpyrJieHUsT TOJDKEH MPUHUMATBCS B COOTBETCTBMU C TalI. 3.5,
HO He MeHee r > s/3.
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4. OITPEAEJIEHNE KOOOPUIIMEHTOB I[TPOYHOCTHU

4.1. O0ume noJIoXKeHus

4.1.1. Ycaoenvie o603nauenus

4.1.1.1. B bopmynax npuHSITHI cliefytoliue 0003HauYeHUs MPeICTaBIeH-
HbIC B Ta0J. 4.1.

Tabauua 4.1
CumBon HazBanue En a
U3MEPEHUS
1 2 3
. CpenHuit tuamerp aeTanu MM
d JunameTrp oTBepCcTUS MM
d JnameTp THe31a MO, IITYIEP MM KPBIIII- MM

! Ky JTIOYKA B JIeTATH

Paccrosrue Mexmy LieHTpamMu COCETHMX
OTBEPCTUIA B MPOIOJBHOM (JIIST BBITYK-
L1 JIBIX JHUIIL B JTI0OOM HarpaBIeHNH) U TI0- MM
MePeYHOM HarpaBIeHUSIX, TPUHUMAEMOE
IO CpeaHEN OKPYKHOCTU

A IlyOuHa rHe3na mo, IITyLep WU KPbIL- MM
Ky JIOYKA

/ PaccrosHue oT KpoMKu OTBEpCTHiA 10 M

W HeHTpa CBApHOTIO I11Ba
PacuerHblii KoadULIMEHT TIPOYHOCTU

¢ JeTanu
KoadduiireHT IpouHOCTH CBapHBIX COe-

Py IMHEHWH rpy o, =0

KoadduimeHT mpouyHocT aetaneii, oc-
@, JTAOJIEHHBIX HEYKPETUIEHHBIMU OTBEPCTH-
MU
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Ilpodoaxncenue maoba. 4.1

1 2 3
KoadduimeHT mpouyHocT nerajei, oc-
0, JIAOJICHHBIX OTBEPCTUSAMU C YUICTOM
YKpeIUICHUSI

KoadpuiieHTbl TPOYHOCTH OIMHOYHOTO

Py P HEYKPEIJICHHOTO M YKPEIJIEHHOro OTBEp -
CTHSI COOTBETCTBEHHO

KoadduiireHT, onpeaenstonmii OTHO-

z LIEHME AUaMeTpa OTBEPCTHS K 30HE €T0
BIIMSTHUST
CymMa KOMITEHCHPYIOLIMX TUTOLIANCH
Xf y pyroi LA MM2

VKPCIUISIOIIMX IeTaIei

IIpoTtsoke HHOCTD 30HBI BIUSIHUSI OTBEP-
/ CTUSI TI0 CEYEHMIO paCUETHOM IeTalu, MM
y4UTBIBacMasi B YKpEIUIEHUU

IpoTssKe HHOCTD 30HBI BIUSHUS OTBEP-
/ CTUS IO CEYEHUIO IITYLIEpa, YIUTHIBAC- MM
Masl B YKPEIUIEHUN

MuHyManbHBI 1 MAaKCUMAJIBHBIA KO3(]-
Qir Proa (bULIMEHTBI TIPOYHOCTH TIPU Pa3HBIX pac-
CTOSTHUSIX MEXKIY OTBEPCTUSIMU psiia

D, Hapyxwblit quameTp pacyeTHoi aetanu MM
D BuyTtpennumii qaMeTtp pacyeTHoM AeTanu MM
s HomuHanbHas TomHa CTeHKU MM
s, DakTryeckas TONMIMHA CTEHKH MM

CymMapHast mpubaBKa K TOJIIMHE CTeHKU MM

DKCIUTyaTalMoOHHas NprOaBKa K TOMIIVHE
2 CTEHKU
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Ilpodoaxncenue maba. 4.1

1 2 3
[o] HomuHanbHOe JomyckaeMoe HarpsixKeHUe MIla
P PacyeTHoe naBneHue MIla
d Hapyx#Hblii qfuamMeTp 1ITyLIepa WU TPYObl M

a (OTBETBIICHU )

d BryTpeHHMI TUaMeTp IITyLiepa WIK TPy- MM

s ObI (OTBETBIICHUS )

VYCIOBHBII IMaMeTp OTBEPCTHSI, UCTIONb-

d 3yeMBblil B pacuyerax Ipy pa3IM4HbBIX I1a - MM
Y MeTpax pacTOYKU OTBEPCTHUS MO TOIIMHE
CTCHKU
DKBUBAICHTHBIA TUAMETP OTBEPCTHSI,
d HCIONB3YEMBII B pacyeTax IIpu OTOOp- M
e TOBAaHHBIX KPOMKAX OTBEPCTHUSI BHYTPh

WIM HapyXy pacuyeTHOM JIeTanun

MunumasbHasl TolIIMHa CTeHKUA 0e3
S, ydyeTa NpubaBoK 1 ociabieHuil oTBep- MM
CTUSIMUA WIU CBAPHBIMU COENUHEHUSIMU

Yron Mexay HamnpasJIeHHEM CBAPHOTO
IIIBa ¥ pacyeTHBIM HaITpaBIeHUEM, T. €.
TIPOIOJTHLHBIM HaTpaBJIeHWeM 1T 1IVJIVH -
a JIPUYECKUX JIeTajieli TIph pacdeTe Ha rpaj
BHYTpEeHHee IaBJIeHre 1 TToIepedHbIM
HarrpaBJIeHHEeM TIpY pacdeTe Ha 0ceBoe
yemme (0 < o < 90)

Yron Mex Iy pacdyeTHBIM (TIPOIOTBHEIM )
HarpaBJeHUEM U HaIIpaBJIeHUEM MEXIY

Ipa,
Oy LIEHTpaMU pacCMaTpUBAEMbIX COCEITHUX pall

orseperuii (0 < o, < 90)
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Oxonuwanue maoa. 4.1

1 2 3
F ITnomans MeTaia Mexay KpoMKaMu e
0 OTBEPCTHUIN
F TlonHas rotans MeXny IeHTpaMu v
! OTBEPCTU I

4.1.1.2. B ciyyae HeoOXOAMMOCTHY MpuBeAcHHbIE B M. 4.1.1.1. 0603Ha-
YeHUS CIIEAYeT JOITOIHUTh MHIACKCAMMU S, 1 U b, OTHOCSIIIMMUCST COOTBET-
CTBEHHO K IITyIlepaM, HaKJIalKaM M BOPOTHUKAM, a TAKKe K BBITSHYTHIM
rOpJOBUHAM.

4.1.3. Bce 3HaueHMs UCIIOJb3yeMbIX B pacyeTax BeJIMYMH CleayeT Mpu-
HUMaTb HOMMHAJIbLHBIMU 0€3 y4eTa JOIyCKaeMbIX OTKJIOHEHUIA.

4.1.2. Cpeonuii duamemp yuAuHOpu4eCcKol demanu UAU 8bINYKA020 OHUULA

4.1.2.1. Ecnmn HOMUHAJIBHBIM TUAMETPOM JIETATTN SIBJISETCS Hapy>KHBINA
JMAMETD, TO CPEAHUIM IUAMETD CIIEAYET ONpPENeATh 1o hopmyne D =D —s.
4.1.2.2. Eciln HOMUHAJIbHBIM IAMETPOM JETAIN SIBJISICTCS] BHYTPESHHMIA
JUAMETP, TO CPEITHUI TUAMETD CIICYeT OTIPeIessATh 1o dhopmyne D =D +s.

4.1.3. Pacuemuoiii kos¢hpuyuenm npournocmu

4.1.3.1. PacueTHbIif KO3(DOULIMEHT MPOYHOCTH () TIPEACTABIISIET COOOM
OTHOCHUTEJIbHYIO BEJIMYUHY, UCIIOIb3yeMylo B (popMynax Juisl onpenese-
HUS TOJIIMHBI CTEHKM PACUETHOM JeTaM U YIUTHIBAIONIYIO OciIabjieHue
OTBEPCTUSIMU U CBAPHBIMU COEAUHEHUSIMMU.

4.1.3.2. Ko duumeHT MpOYHOCTU CBAPHBIX COCAMHEHUIA @ TIpe-
CTaBJIsIeT COOOM OTHOILLIEHUE TIpeleIbHOM HArpy3KU, JeMCTBYIOIIECH B Ha-
MpaBJICHUH, IIEPIECHINKYIIPHOM K HAlIpaBJISHUIO CBAPHOIO COSAMHEHMS
(1. e. mpu o, = 0), K TIpeIe/IbHOM HAarpy3Ke OeCILOBHOM JETalIH.

4.1.3.3. Koa(hHuimeHT NPOYHOCTH ¢, MJIK @, YIUTHIBAIOLINI OTBEP-
CTHsl, TIpe/CTaBIsIeT cOOO OTHOILIEHUE TIPeeTbHON HArpy3Ku JETalIu C
OTBEPCTUSIMU K TIPEeIbHON Harpy3ke jeTain 0e3 OTBEPCTUIA.

YKazaHHOE OTHOIICHWE HArpy30K IOIMyCKaeTCsl 3aMEHSITh OTHOIICHH-
€M CpeJHEro HaNpsDKeHUS B AeTaiy 0e3 OTBEPCTUI K CpeIHEMY HaIpsiKe-
HUIO JIeTaJlu C OTBEPCTUSIMU UM OTHOIICHUEM COOTBETCTBYIOLIMX TLIO-
1Iageit Tex xke cambix ceyeHuit (cMm. 1. 4.3.3.10). I1pu aToM paccmatpuBa-
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IOTCSI HATIPSDKEHUST WIM CEYSHMSI MEXKIY OTBEPCTUSIMU MJIU 10 OTBEPCTHIO,
MePICHINKYISIPHbIE HAIIPABICHUIO OCUCTBUS PacueTHOM HArpy3KW WU
MMpUBEACHHBIE K 3TOMY HaIlpaBJICHUIO.

4.1.3.4. PacueTHblii KO3DOUIIMEHT MPOYHOCTU AETATIU () IPUHUMAET-
¢s paBHBIM JIMOO MUHMMAJIbHOMY U3 3HaYeHMIT KO3Gh@MUIIMEHTOB TTPOY-
HOCTH CBAapHBIX COEAMHEHUIA ¢ M OTBEPCTUM ¢, JTMOO NX IIPOU3BEAEHUIO
B 3aBUCMMOCTH OT PAaCCTOSIHUSI MEXIY KPOMKOI OIMXKAMIIero K CBapHO-
My LIBY OTBEPCTHUS U LEHTPOM CBAPHOTO LIBa /.

4.1.3.5. Ecim paccrosnue [/ paBHo wiu mexee 0,5 /D, (s —c), Wi Me-

Hee 50 MM, UM KpOMKa OTBEpCTUSI nepeceKkaeT (IMTOJHOCThIO WM YaCTUY-
HO) cBapHOIt 1oB (puc. 4.1), To pacyeTHbIH KO3(hGULIMEHT MPOYHOCTU
cJeyeT ONpenessiTh mo (opmyse

¢
=09, — —
4/1=0,75sin" o,
B ocTanbHbIX clydyasix AJ1s1 pac4eTHOTo KO3 GULIMEeHTa TPOYHOCTU IO~
JKHO BBITIOJIHATBCA YCIIOBUE

@=min{ Q,; N M
J1-0,75sin* o1,
[Tpun HamMUYUM yKperaeHHbIX OTBEPCTUH B (hOpMyIax clieayeT MpUuHU-
MaTh 0, B3aAMEH Q.
4.1.3.6. 111 GECIIOBHBIX JIeTaJIeld pacueTHBIM KO3(MGUIIMEHT MPOYHO-
CTH @ CJedyeT MPUHUMATh PaBHBIM KO3(MMUIIMEHTY MPOYHOCTU eTajeid,
OCJIa0JIEHHBIX OTBEPCTUAMU @, WU .
4.1.3.7. na aetanei, He UMEIOIINX OTBEPCTUI, WU C OMMHOUYHBIM OT-
BEPCTUEM, pa3Mepbl KOTOPOTO JOJKHbBI YAOBIETBOPSAThH YCIOBUIO

d <£0,25\/D,(s—c), WIK C psAIaMU ITOJHOCTbIO YKPEIUIEHHBIX OTBEPCTUI
(@, = 1), pacueTHbII KOIGDGHUIMEHT TPOTHOCTH () CIIEIYCT TPUHUMATH PaB-

¢
HBIM KO3(DOULIMEHTY MPOYHOCTU CBAPHOTO COSAMHEHMS W .
—0,75sin" o,

4.1.3.8. Bo Beex ciy4asx Koo hULHUEHTBI IIPOYHOCTH @, @, , @, a TAKXKE

¢
—————— He J0JUKHBI IPUHUMATHCs 6OJIEE EAMHULIBL.
J1-0,75sin* o,
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Puc. 4.1: /-1 — pacueTHOe HanpapieHnue (IJIsT TUIUHIPUIECKON OeTaIu TIPU
pacueTe Ha BHYTpeHHee JaBjeHue — MpoaoJbHas ochk); [I—I1 — cpeaHss
JIMHUS cBapHOTO coeauHeHust; I11—I111 — HanpaBieHue pacyeTHON Harpy3Ku
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CaapHble coetnHeHMs ¢ KOa(uimeHToM npoyHoctu ¢ mexee 0,5
He JOMYyCKaloTCS.

4.1.3.9. JIuHEeHBIM PSIIOM OTBEPCTUIA (KOTOPBI ST YITPOIIEHUS Ha-
3bIBACTCS PSIIOM OTBEPCTUIA) SIBJISIIOTCSI OTBEPCTUS B KOJIMYECTBE JIBYX U
Oosiee, pacmoJ0XEHHbIE B OJJHOM HaIllpaBjJeHUHU (M0 OJHOW JUHWMU) Ha
MOBEPXHOCTU AeTaiu. OTBEPCTUsI, LIEHTPHl KOTOPBIX OTCTOSIT OT yKa3aH-
HOTO HaIlpaBJieHUs Ha 15° 1 MeHee, MOT'YT CUMTAThCsl BXOMSIIMU B Psil
oTBepcTHii (puc. 4.2).

a<15° > 15°

OTtBepcTe A B HalIpaBJICHUM CJIeBa HAIIPAaBO BXOAMT B PSII OTBEPCTHIA,
TaK Kak yroj o < 15°, u pacuer jornyckaercs pou3BOAUThL Oe3 yueTa yrjia
KaK JUIs1 TIPOJIOJILHOTO psijia.

OtBepcTre A B HalmpaBJIeHUU CIlpaBa HaJeBO HE BXOAUT B IPOAOJIb-
HBII PsiZL OTBEPCTHUIA, TaK KaK yroi y > 15°, ¥ pacuer Mpou3BOIST KaK ISl
KOCOTO psija.

Puc. 4.2
4.1.3.10. PagoM OOWMHOYHBIX OTBEPCTUIT HA3bIBACTCS PSIT OTBEPCTHHA,

PACCTOSTHUS MEXKTy KPOMKAMU KOTOPBIX COCTABIISIIOT He MeHee 24/D, (s —c) .

4.2. Koo dumpeHTs! MPOYHOCTH CBAPHBIX COEIMHEHMIA

4.2.1. Koaghghuuuenmor npounocmu cmoikoebix coeOuHeHull

4.2.1.1. Koa(ppuunreHT MpOYHOCTU CTHIKOBBIX CBAPHBIX COCIUHEHUIA,
BBIMTOJHEHHBIX JIIOOBIM JOMYILIEHHBIM CITOCOOOM (aBTOMATHYECKOM, MO-
JlyaBTOMaTU4YeCKOI WM PyYHOI AYroBOil cBapKoil), obecrneynBaroLuM
MOJIHBIN TIpoBap MO BCeil AIMHE CTBIKYEeMBIX 2JIEMEHTOB, IMPU MpOBeIe-
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HUU KOHTPOJIS KadyecTBa IIBa paguorpadueil Min yabTpa3ByKoM I10 BCEi
IUTAHE 1IBa JIJIs1 IIPOJOJILHOTO 1IBa ITOJ JaBJICHUEM U IOIIepEeYHOro IIBa
IIPY PACTSLKEHUM JOJKEH TTPUHUMAThCS CIICAYIOLIM:

JUIST YIJIEPOIMCTOM, HU3KOJIETUPOBAaHHOM MapraHIlOBUCTOM, XpPOMOMO-
Jm6neHoBoM (B ToM ynciae 10CrMo910) u aycreHutHo¥ craneit @, = 1,0;

JIJIST XpPOMOMOJIMOIEHOBAHAANEBO U BEICOKOXPOMMCTOM cTalieit mpu
pecypce 10 2 -103 u:

Py 2JIEKTPOLIIAKOBO# cBapke @ = 1,0;
IIpY PyYHOI MYyTOBOI CBapKe, KOHTAKTHOI CTHIKOBOII CBapKe, aB-

TOMAaTHYECKOM CTHIKOBOI CBapKe IO (hII0COM:

1t pacdetHoit Temreparypsl 510 °C u menee ¢, = 1,0;

1t pacuetHoi Temreparypbr 530 °C u 6osee ¢ = 0,7;
MpY 3JEKTPOHHO-TYYeBOU CBapKe:

1ist pacyeTHoi TeMniepatyper 510 °C u menee @, = 1,0;

11t pacyeTHoi Temnepatypsl 530 °C u 6osee ¢, = 0,9.

ITpu pacuerHoit Temmnepatype ot 510 no 530 °C 3HayeHue KoadduiireHTa
NPOYHOCTH CBAPHOTO COSAMHEHMS (P ONPEEIISETCA JIMHEMHBIM MHTEPITO/IHU-
pOBaHMEM MEXIY YKa3aHHBIMU 3HAUYEHUSIMU KO3((PUIIMEHTa TPOYHOCTH.

4.2.1.2. KoadduieHT IMPpOYHOCTA CTHIKOBOIO CBAPHOIO COSAMHEHUS],
KOHTpPOJIb KayecTBa KoToporo Y3/ mmm pagrorpadueii TomycKaeTcs Impo-
M3BOAUTH HE IO BCEll IIMHE KaXIOro IIBa, CAeAyeT IPMHUMATh PaBHBIM
3HAYCHUIO, IpUBeIeHHOMY B1I. 4.2.1.1 1 yMHOXXeHHOMY Ha BeJImuuHy: 0,8 —
MpU BIOOPOYHOM KOHTpoJie He MeHee 10 % miuHbl ganHoro msa; 0,7 —
MPU OTCYTCTBUM KOHTPOJISI UJIU IIPU BLIOOPOYHOM KOHTpose MeHee 10 %.

4.2.1.3. Ilpy HaIMYMM CMELLEeHUSI KPOMOK CBapHBIX TPyO Koa(hhuLim-
€HT IMPOYHOCTH CBAPHOIO COCAMHEHUSI, OIIpeACICHHBII B COOTBETCTBUH C
nm. 4.2.1.1 u 4.2.1.2, nojxkeH ObITh YMEHbBIIEH MPONOPLIMOHATBLHO CMe-
IIEHUIO KPOMOK, HallpUMep, IIPY CMEILLEHMN KPOMOK Ha 15 % 3HaueHue
Koa(dulMeHTa 10IKHO ObITh YMHOXeHO Ha 0,85.

4.2.1.4. Ecnu HampaBiieHWe Harpy3Ky COBITaJaeT ¢ HallpaBJIeHUEM CBap-
HOTO 11IBa WJIM OTJIMYAETCS OT HETO Ha yroi He 6onee 15° (90° — o < 15°),
TO K03 PUITMEHT IIPOYHOCTH CBAPHOTO COSNMHEHUS P pacyeTe Ha TaH-
HYIO Harpy3Ky He yuuThIBaeTcs. Tak, Ipu pacueTe Ha BHYTpeHHEE IaBie-
HUe TWIMHAPUIECKUX AeTalleil He YUUTHIBACTCS IO PEUHBIH III0B, a IIPU
pacyeTe Ha OCeBOE YCUJIME He YUYUTHIBACTCSI IPOIOJIbHBIN IIIOB.

4.2.1.5. YcuneHnue cBapHOTO IIBa NpU onpeaeaeHUu KoadduiureHTa
IMPOYHOCTHA HE YUMTHIBACTCS.
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4.2.1.6. Ecnu cBapHOE cOeAMHEHNE HATPYKEHO U3TMOAIOIIMMU HATPY3-
KaMH, TO TIpHM OIIpele/ieHUN U3TMOHBIX HAMPSDKeHWI, NeHCTBYIOIINX B
MTOTIEPEYHOM HaIIpaBJICHUN CBAPHOTO COSTMHEHMSI, TOJDKHBI ITIPUMEHSIThCS
KO2(hOULMEHTBI TPOYHOCTY CBAPHOTO COEAMHEHMS IIPU U3rMOe @, , 3HA-
YeHMST KOTOPBIX IS KATAHBIX 1 KOBAHOCBEPJIEHBIX MW LIEHTPOOEKHOJI M-
TBIX TPYO C MEXaHUUYECKH 00pabOTaHHO BHYTPEHHE MOBEPXHOCThIO 101~
JKHBI TPUHUMATBCS He 0oJiee MPUBEACHHBIX B Ta0M. 4.2.

Tabauua 4.2
3navenus Koaqduuuenrta @,
Craib Tpyon!
KaTaHble| MeXaHUJeCKU
00paboTaHHbBIC
AyCTeHUTHasI XpOMOHUKeJIeBasl U BHICOKO- 0,6 0,7
XpOMUCTAasI
XpoMoMonubieHOBaHan e Basl MpU pacyeTHOM 0,9 1,0
TeMIIEPAType: 0,6 0,7
510 °C n meHee
530 °C m 6otee
YmiepoaycTasi, MApraHLIOBUCTAsI U XPOMO- 0,9 1,0
MOJIMOIeHOBAs

Ilpumenanue. I1pu pacuetHoii Temriepatype ot 510 1o 530 °C KoahGULMEHT MPOYHO-
CTU CBApHOTO COEAMHEHUsI IIPY U3rMOe OIpeaesieTCsl JMHEHBIM UHTEPIOIMPOBAHUEM
MeXIy YKa3aHHBIMM 3HAYCHUSIMMU.

Ecnu pacueTtHas aeTanb U3roTOBJEHA U3 JIMCTA, TO 3HaYeHUST KO3(du-
IIMEHTOB IPOYHOCTU CBAPHOI'O COEAUHEHMS IIPU U3TUOE JTOITyCKaeTCs
MPUHUMATH 10 Tab. 4.2 Kak IS MeXaHWJeCK 00pab0TaHHBIX TPYO.

[1pu n3roroBneHnn aetaneii n3 MoayhpadprUKaTOB C IIOJIEM JOITYyCKOB TOJ-
LIMHBI cTeHKH 6ojiee 10 % KoadGULMEeHThI TPOYHOCTH CBAPHOTIO COEIMHE-
HUS IpU U3rKoe caeayeT NpUHUMAaTh Mo Tab. 4.2 Kak 1151 KaTaHbIX TPYO.

4.2.1.7. Inst XpoMOMOIMOIeHOBAHAAUEBBIX M BLICOKOXPOMUCTBIX CTa-
JIeii mpu pacueTHoi TeMrneparype 6osee 510 °C u pecypce 3-10° 4 3Haue-
HUS KO3(hGUIMEHTOB MPOYHOCTH JOJKHBI ObITh YMeHbIIeHbl Ha 0,1 u
cocrasaT 0,6 u 0,8 BMecto 0,7 1 0,9 cornmacHo 11. 4.2.1.1 1 0,5 n 0,6 BMecTO
0,6 1 0,7 cormacno n. 4.2.1.6. st pecypca ot 2:10° go 3-10° 4 3HaYeHMsI
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KO3(OUIIMEHTOB MPOYHOCTU CBAPHOTO COCAMHEHUS OMPEACIISIIOTCS -
HEWHBIM MHTEPIIOIMPOBAHIEM MEXIY YKAa3aHHBIMU 3HAYCHUSMU.

4.2.1.8. JInst XxpoMOMOJMOIeHOBAaHAIUEBbIX 1 BHICOKOXPOMUCTBIX CTa-
JIeii Tipu pacueTHo# Temrmiepatype 6oiiee 510 °C u pecypce 4-10° 4 3Haue-
HUST KO3(MPUILIMEHTOB MPOYHOCTU IOJKHBI ObITh YMeHbIlIeHbI Ha 0,1 1o
CpPaBHEHMIO CO 3HAUECHUSIMHU, YKa3aHHbIMU Npu pecypce 3-10°uB 1. 4.2.1.7.
3HayeHUs KO3(hGULMEHTOB MPOYHOCTU MOTYT YTOYHSTHCS MO Mepe Ha-
KOIUICHUSI SKCIIePUMEHTAIBHBIX JAHHBIX.

4.2.2. Koaghpuyuenmot npouHocmu yen08uix c6APHuIX COeOUHeHUll U coedu-
HeHULl BHAXAeCMKY

4.2.2.1. TIpu pacueTe yIJIOBBIX M TaBPOBbIX CBapHBIX COCIMHEHUI Ha
BC€ BUJIbI HAIPY30K (KPOME CKaThst) KOI(hOULIMEHT IPOYHOCTH @ CIIETY-
eT nNpuHuMaTh He Oojiee 0,8 mpu KoHTposie paguorpadueii wiu Y3K 1o
BCell JUTMHe 1mBa U He 6ojiee 0,6 pu BHIOOPOYHOM KOHTPOJIE WU TIPU
OTCYTCTBMM KOHTPOJIS.

4.2.2.2. Ilpu pacueTe CBapHBIX COEAMHEHUI BHAXJIECTKY Ha BCE BUIbI
Harpy3oK Ko3(@ULUEHT MIPOYHOCTH @ CIIEAyeT IPUHKUMATD He GoJtee 0,6.

4.3. Koa(dumueHTsI MPOYHOCTH, YYNTHIBAIONIME HAJTMINE OTBEPCTHIA

4.3.1. luamemp omeepcmusi

4.3.1.1. Ilpu onpezneneHnn K03(HOUIMEHTOB IPOYHOCTH @, WU @ 1M~
aMeTp OTBEPCTHS IJIsT KAXKIOTO PACYETHOTO CeYCHUsI CIeayeT MPUHUMATh:

IUTSI OTBEPCTHUIA, B KOTOPBIX TPYOBbI Pa3Ba/IbLIOBAHbI WJIM TIPHUBApEHBI K Ha-
PY>XKHOI MOBEPXHOCTU AETali 03 paCTOUKU THEe31a WIM C YITyOJIeHUeM ISt
YCTaHOBKM 11TyLiepa MeHee 30 % TOMIIMHBI CTEHKU WK ¢ yrryoieHueM 30 % u
Gosee, HO ¢ OOECITIeYeHMEM TOJHOTO MPOILIABICHUST TOIIIMHEI CTEHKHU IITY-
1Iepa 1 3aIoJHeHMEM THe3Ia HaIUIaBJICHHBIM METAUTOM, a TaKsKe IJIST JIIOUKO-
BBbIX OTBEPCTHIA — paBHBIMU AUAMETPY OTBEPCTHUSI B COOTBETCTBUU C pUC. 4.3;

JUIST OTBEPCTUI, MMEIOIINX 110 TOJIIMHE CTEHK! PACTOYKM C HECKOJIb-
KMMU Pa3HBIMU THaMETpPaMU, HaIlpUMep ¢ TpeMsl IMaMeTpaMy COIJIaCHO
puc. 4.4, — paBHBIMU YCIIOBHOMY AMAMETPY, OIpeaesIeHHOMY T0 hopmyie

g - Zdh
: N
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rme i =1, 2,3, ..., n. B cinydae eciiu 1tynep ycTaHaBJIMBAETCSI B THE3/E C
HOJIHBIM MNPOILIABJIEHUEM Ha TIyOMHY HE MeHee /,, pacyeT yCIOBHOTO
JIaMeTpa OTBEPCTUS (dy) JIOMYCKAaeTCsl MPOU3BOIUTH 10 3HAYECHUSIM IBYX
pacrouex (d,, hyn d,, h,);

JIJIST OBAIbHBIX OTBEPCTUI — PaBHBIMU pa3Mepy OTBEPCTUS B HAaIpaBIeHUH
psiAa, pacCMaTpUBaeMOro TIPU OIpeeIeHN KO3 (hUIIMEHTa TPOYHOCTH;

JIJISI COCEIHUX OTBEPCTUI psiia, UMEIOIIMX pa3Hble JUaMeTpbl, — paB-
HBIMM CpeaHeapupMeTUIeCKOMY 3HaUCHUIO JUaMETPOB;

a N o 8 2
(] \1“} S‘"{ Qﬂ

4| Ul r v

2|

U

|
- d . d i

Puc. 4.3. Tunsl coeauHeHust TpyO (IUTYLEPOB) C pacUeTHOM JeTalIblO:
a — OTBEepCTHE C 3aBaJIbLIOBAHHOU TPyOOii (IITYLIEPOM); 6 — OTBEPCTHE C
MpUBAPHBIM IITYLEPOM (TpyOoIi) O€3 MOJHOIO MPOIIaBACHUS TOILIUHbI
CTEHKM IITyliepa (KOHCTPYKTUBHBIN 3a30D); 6 — OTBEPCTUE C MPUBAPHBIM
mTyuepoM (Tpy0oii) TIpH MOJIHOM IPOIUIaBJIEHUU TOJIIMHBI CTEHKU ILITYIEPa;
2 — OTBepCTHE C MPUBAPHBIM IITYLIEpOM (TPy0Oii) TIpU TTOJHOM IIPOILIaBiie-
HUU TOJIIWHBI CTCHKN PacUyeTHON JeTanu

d,
|
l Z
| o
4 %
| Z

dl! % /

Puc. 4.4. OTBepCTI/IC C pa3JIMYHbIMU JUaAMETpaMU IO TOJIIMHE CTCHKU
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JUTSL IWJIMHAPUYECKUX JeTajleid M BBITYKJIbIX THUIL C OTOOPTOBAaHHBIM
BHYTPb WJIK HapyXy BOPOTHUKOM WJIA C BBITSIHYTON FOPJIOBUHON — paB-
HBIMM 3KBMBAJICHTHOMY AMaMETpY, OMpeaeieHHOMY 1o (hopmyJie

d=d+0,25r,

d

a

d

Puc. 4.5. BoiTsiHyTas ropjoBuHa

7 b | Ochb

/ LLLLLG ) | oTBepcTus
Y/ I

X

hbl

Sob

Sp

i

Puc. 4.6. OT6OpTOBaHHBIN BOPOTHUK
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IIe r — paauyc 3aKpyIjeHUs BOPOTHMKA WJIM TOPJIOBUHBI 10 BHYTPEH-
Hel MoBEepPXHOCTH (110 OTHOLLIEHMIO K OTBEPCTUIO), MM (puc. 4.5, 4.6);
JIOJIKHO OBITh 7 = 5 MM;
JUIS1 OTBEPCTUI, UMEIOLINX Pe3b0y, — PaBHBIMU CPEAHEMY TUaMeTpy
pe3bObI.
4.3.1.2. CHaATHE (haCOK UM CKPYTJIEHUE KPOMOK C BHYTPEHHE! MoBep-
XHOCTH J€Tau JOMYCKAETCsI HEe YUUTHIBATb.
4.3.1.3. Ecu onuHOYHOE OTBepCcTHE B OapabaHe, KOJJIEKTOpe WU KO-
HUYECKOM Iepexone uMeeT (hopMy, OTJIMYAIOIIYIOCS OT KPYrOBOI C MaK-
CHMAJIbHBIM Pa3MEPOM d,, PaCIIOJIOXEHHBIM IO/ YIJIOM ® K TPOIOILHO-
My HaIlpaBJICHMIO, TO IIpU pacueTe KoadduimeHTa ITPpOYHOCTU WIKN VK-
peTIeHUsT OTBEPCTHUS 3a pacYSTHBINM TMAaMETP OAMHOYHOI'O OTBEPCTHUS
JIOJDKHO IMPUMHMMATHCS HAaOOJbIIee U3 CICAYIOIINX 3HAYCHUIA:
pa3mepa, pacroyioXeHHOTO B MPOAOILHOM HaIlpaBIeHUM;
pa3mepa, MPUBEIEHHOTO K MPOAOJbHOMY HaMpPaBJIEHUIO U OTpeie/ieH-

Horo no ¢gopmye
d =d,\[1-0,75sin" ®.

Puc. 4.7
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ITpu snnuntudyeckoit (May 61M3KONM K Hel oBajbHOIT) (hopMe OTBeEp-
CTHsI C MAKCUMAJIbHBIM Pa3MepoM ¢, M ¢ MUHUMAIbHBIM d, (puc. 4.7) 3a
pacUeTHBbIN AruaMeTp OAMHOYHOTO OTBEPCTUS JOJKHO MTPUHUMATBLCS HaM-
OoJiblliee U3 CAEAYIOIINX 3HAYEHU I, ONpeaesiieMbIX Mo (opMynam:

d =d, cos’ o+d,sin” @ WM d =d,/1-0,75sin* o.
JUisi OMUHOYHBIX OTBEPCTHIA HEKPYTOBOW (hOPMBI, PACIONOKEHHbIX B

BBIMYKJIBIX JHMIIAX, 32 PaCUCTHBIA TMaMETP OTBEPCTUS CAEAyeT IPUHU-
MaTh HauOOJIbIINI pa3Mep HE3aBUCUMO OT €ro HalpaBICHMUSI.

4.3.2. Koagpdhuvuuenm npourocmu demaneii ¢ 00UHOUHbIM OMBEPCMUEM

4.3.2.1. OIMHOYHBIM CJIEAyeT CUUTAThb OTBEPCTHE, KPOMKA KOTOPOTO
yoajieHa OT KPpOMKHU OJIMKaMIIIero OTBepCTUsSI Ha pacCTOSIHHE HE MeHee

2D, (s—c).

4.3.2.2. KoadpuuueHT NpoYHOCTU UMAUHAPUIYSCKON AeTaIu UIN BbI-
MYKJIOTO JTHUIIA, OCTa0JIEHHBIX OMWHOYHBIM HEYKPEIIJIEHHBIM OTBEPCTH-
€M, CJIelyeT OIpeAeIsaTh 1o hopMyJie

2

Pt = 175

B d

e _«/Dm(s—c)'

4.3.2.3. KoadpuuueHT NpoYHOCTU UMAUHAPUYSCKON AeTaIu UIN BbI-
MYyKJIOro JHUIA, OCAa0JeHHBIX OAMHOYHBIM YKPEIJIECHHBIM OTBEPCTUEM,
cJieyeT onpenesisTh mo hopmyie

2(s— c)\/Dm (s—c) '

Benmmuuny koadduiimeHTa @, CieayeT onpeaensT cornacHo 1. 4.3.2.2.

CyMMy KOMITEHCUPYIOLIMX TUTOIIanel Xf cieayeT onpeaessiTh coraac-
HO 1. 4.3.6.

4.3.2.4. Ecnu aetanb ocnabiieHa psaoM OOMHOYHBIX OTBEPCTUIA, TO 3a pac-
YeTHBIN KO3 OULIMEHT IPOYHOCTH CJICAYeT IPUMHUMATh HaMEHBbIIIee 13 3Ha-
YeHMiI1 KO3 OUIIMEHTOB IMPOYHOCTHU IS OAMHOYHOTO OTBEPCTUS COIIACHO
mm. 4.3.2.2 n 4.3.2.3, a mj1d psiga oTBepCTHii coryacHo 1. 4.3.3—4.3.7.

(poc = (pad 1+
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4.3.3. Koaghpuyuernm npourHocmu yuauHopu4eckux oemaneii, 0CAa0AeHHbIX
HeyKpenieHHbIMU OMeepCmusmu

4.3.3.1. KoadpduumeHT TPOYHOCTH AeTaieii, 0CIadIeHHBIX TTPOI0Th-
HBIM PSAOM VI KOPUIOPHBIM ITOJIeM OTBEPCTHUI C OMMHAKOBBIM IIIaTOM,
cJIemyeT ONpenessiTh o (popmyie
0, = t—d
d — D——
t
4.3.3.2. KoapduumeHT MpOYHOCTU LUJIUHAPUYECKON JeTaiu, ocaao-
JICHHOM TTONEPEeYHBIM PSIIOM WIIM IOJIEM OTBEPCTUM ¢ OMMHAKOBBIM I11a-
TOM, CJICAYET ONPEesaTh 10 (popmyie

4.3.3.3. IIpu maxMaTHOM paBHOMEPHOM PaCIIOJOXKEHUU OTBEPCTUI
JIOJIKHBI OBITh BBIYMC/ACHBI TPU 3HAYeHUsI KO3 (GUIIMEHTA POYHOCTH:

B ITPOAOJILHOM HarpaBjieHuu (Ijis mara f = 2a) — no 1. 4.3.3.1;

B [ONEPEYHOM HaNpapIeHUM (1714 1mara f, = 2b) — 1o 1. 4.3.3.2;

B KOCOM HaIIpaBJieHUU — 10 (opMyIIe

-4

a1+ m?

2
m

1+m?

1-0,75

rne m=b/a.

OKOHYATEeIbHBIM JTOLKHO IIPUHUMATHCSI HAUMEHBIIIee U3 TPeX HallmeH-
HBIX 3HAYEHUM.

4.3.3.4. Ecnu geranp ocnabrieHa psiioM, COCTOSILIMM M3 ABYX HEyKper-
JIEHHBIX OTBEPCTHI C PACCTOSHMEM MEXIIY MX KPOMKaMu MeHee 2.,/D, (s —c¢) ,
TO KO3(POUIMEHT ITPOYHOCTH CIeAYeT IIPUHUMATH 110 (hopMyJie

— 2(1 B (pmin) + Z(pmin
20+ 2= Q2+ P

d
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s psima u3 4eTbipex oTBepcTuit (puc. 4.8), B KOTOPOM MUHUMAIbHOE
3Ha‘IeHI/IeuK03(1)(I)I/IHI/IeHTa TPOYHOCTH @, MMEET MECTO y CPEIHElt napbl
OTBEPCTHIA, a MO 0OOMM HAMpPaBJIECHUSIM OT 3THUX JBYX OTBEPCTUIi pacmoa-
raloTcsl OTBEPCTUSI Ha PACCTOSIHUSIX, OMpeaesieMbIX KOa(hGUuIueHTaMu
TPOYHOCTH @, U (), SHAUEHHS KOTOPBIX YIOBJIETBOPSIIOT YCIOBHUIO ¢, > 9,2
¢,,» PACYETHBIA KOIPOULIMEHT NPOYHOCTU JOMYCKAETCS ONPEENATH 110

dopmMmyite
((pl + (p2 )(1 B (pmin) + Z(pmin

9, = :
(@9, 22— (¢, + 9, + IO,
L tl 1 tmi t |
SO
- _d t—d t,—d
(pmin = > (pl :—’ (Pz =

Puc. 4.8. Psn 13 yeTbipex OTBepCTHiA ¢ HEPaBHOMEPHBIM I11arOM

ITlpumeuanue. Tlpy pa3HbIX 3HAYEHUSIX TUAMETPOB COCEAHUX OTBEPCTUIA, PA3TUUHON
ux hopMe WM HATMYMK PAcTOUYeK CIIelyeT PyKOBOACTBOBaThes M. 4.3.1.1.
g psima M3 TpexX OTBEPCTHI, pacItoioKeHe KOTOPBIX YIOBIETBOPSIET

YKa3aHHbBIM BbIILIE YCJIOBUAM @ < @, ¢ = @, PaCYeTHbII K0ahhuLm-
€HT IIPOYHOCTH JOITYCKACTCSI OIPEACIISITh 10 (hOopMyIIe

— (1 + (p)(l - (pmin) + Z(pmin
(1+(P+2Z)_(1+(P+ Z)(pmin
Ecnn yciosue st K0o(hPUIIUEHTOB ITPOYHOCTH @, O, WJIH IS OTHOTO
13 HUX He COOJIoaeTcs, . €. @, ¥ ¢, < @, TO PACIECTHBIA KOIDDUIIMEHT

MIPOYHOCTHU CJIEYET ONPEAEIIATh 10 MUHUMAJIBHOMY 3HAYEHUIO C yYETOM
yKazaHuii mi. 4.3.2.4, 4.3.3.1-4.3.3.3, 4.3.3.6, 4.3.3.7.

d
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KoaddumreHT npoyHocTs @ . ISt psifia ¢ TeM Ke [1aroM CJIeyeT or-
penenats no mi. 4.3.3.1—4.3.3.3 coOTBeTCTBEHHO.

4.3.3.5. lng netaneit, ociabJeHHBIX OTBEPCTUSIMU C HEPAaBHOMEPHBIM
IIaTOM, PacYETHbIH KOIPMUIMEHT IPOYHOCTH @, JOJIKEH TIPUHUMATHCH
pPaBHBIM MUHUMaJIbHOMY 3HaU€HUI0 KO3 GbUIIMeHTa TPOYHOCTH, BEIUMC-
JICHHOMY I10 OTBEPCTUSIM JTaHHOTO psifa.

4.3.3.6. Eciin netaib U3 yrjaepoIucTOi cTaau ocjiabjaeHa psiioM U3 Tpex
HEYKPEIUIEHHBIX OTBEPCTUIL ¢ HEPABHOMEPHBIM IIaroM, TO Ko3Ghuin-
€HT IPOYHOCTHU JOIMYCKaeTCsI IPUHUMATh PaBHBIM CpenHeapupMeTrniec-
KOMY 3Ha4eHUIO 13 KO3 (GUIIMEHTOB IPOYHOCTH TSI KaXKIOTo II1ara;

;= 0,5(@ i + Ppra)-

[Tpu KocoM HECMMMETPUYHOM PACIIONOXEHNN OTBEPCTUI KO3(hPUII-
€HTbI IPOYHOCTH @, ¥ @ JOJKHBI BBIYMCIATBLCS 110 (hOpMYJIe, MPpUBE-
JEHHO¥ B 11. 4.3.3.3 COOTBETCTBEHHO NPU @ = a, U a = a,. Kpome Toro,
JIOJKEH OBITh BBIYMCIIEH KO3(M@MUIIMEHT ITPOYHOCTU B MIPOAOJIHLHOM Ha-
NPaBJICHUM JUIA LIara { = a,+ a, 1 JOJDKHO ObITh OKOHYATEHO TIPUHATO
HauMeHbIlIee U3 3HAYEHMI ISl TIPOJOJIBHOTO 1ara Win JJIs HECUMMET-
PUYHOIO KOCOTO psja.

ITpuBeneHHBIN KO3GGULIMEHT TPOYHOCTH IJIS PsAia C HEpaBHOMEPHBIM
1IarOM, BBIYMCJICHHBII 110 (hopMyJie JaHHOTO ITyHKTa, HE TOJLKEH ITPUHU -
Matbcs 0oJiblIe Ko dULMeHTa IIPOYHOCTHU IJIsI Psifia U3 ABYX OTBEPCTUI,
oIpenieJIeHHOTO corylacHo 11. 4.3.3.4.

4.3.3.7. Ecm metanb 13 yIJIEpOAMCTOM CTali OCJIabJicHa PSIIOM C HepaB-
HOMEPHBIM ITEpUOINIECKH TTOBTOPSIOIIMMCS IIaroM, TO KO3(MGUIINEHT
IMPOYHOCTH CJICIYET OIPeAesIsiTh KAK HaMEeHbIIlee 13 IBYX 3HAYCHUIA: Cpel-
HeapudMeTYeCcKoro KoadduieHta MpoYHOCTU cortacHo 1. 4.3.3.6 s
HaMXYIIIEr0 COYeTaHUsI IByX COCEIHMX IIaroB ¥ Ko duileHTa IIpoYHOC-
TH JUTSI IBYX CMEXKHBIX OTBEPCTUI C MUHUMAJIBbHBIM I11arOM COTJIacHO I1. 4.3.3.4.

4.3.3.8. Ecinu getanb ocnabjieHa psigoM OTBEPCTUI OJMHAKOBOIO IMa-
MeTpa, YaCTUYHO YKPETUIEHHBIX IPUBAPEHHBIMU IITyLIEpaMU, TO BeJIMYMHA
Ko duLIMeHTa TPOYHOCTHU JOJKHA OMPeNesIThC 1o hopmye

o (102
0. =0, +( %)(S_C)d-
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Benmmuunny koaduitmeHTa IpOYHOCTH @, CJIEAYET OTIPEIEIIATh COTJIac-
Ho m. 4.3.3.1-4.3.3.5.

CyMMy KOMITEHCUPYIOIIMX TIIOIIAAei Xf, OTHECEHHYIO K OJHOMY OT-
BEPCTUIO psifia, CAeIyeT ONpeAeIsiTh COrIacHo M. 4.3.6.

4.3.3.9. KoahuireHTbI TPOYHOCTU IeTaIu C OTBEPCTUSIMU paBHOMED-
HOTO WJIM HEPAaBHOMEPHOIO psiia He MOJKHBI MPEeBbIaTh 3HAYSHUST KO-
a¢duLIeHTa IIPOYHOCTHU, OMPEAEJIeHHOIO IS OAMHOYHOIO OTBEPCTUS
JIAHHOTO psifa.

4.3.3.10. Ecan mMexny oTBEepCTUSIMM B pacyeTHOM CEYSHUM MMeEeT
MECTO pacTOYKa MJIM BBIOOpKA MeTajlla, a TAaKXKe M3MEeHEHNE TOMIIHBI
CTeHKM 3a CYET CKOCa BHYTPEHHEM WJIM HapyKHOI IMOBEPXHOCTH, KO-
5 OUINEHT IPOYHOCTH CIIEIYET OIIPENeIsATh 10 00IIeMY ITpaBUJTy KakK
OTHOIIIECHNE IUIOIIAIN METaJjljIa B CEUCHUH MEXXIY KpOMKaMU OTBEPCTHIA
F, K IOJTHO¥ TUTOLIaIM MEXIY IEHTpaMu oTBepcTuid F. B obimem ciy-
yae pacyeTHbIA KO3(DOULUEHT MPOYHOCTU @, CJAEAYET ONPEAENATH 110
dopmyJie
= FZ) 1 .

F, J1-0,75sin* o,

4.3.3.11. KoapdpulmeHTb MPOYHOCTU UMIMHAPUYECKON AeTaau Mpu
pa3IMYHBIX BApUAHTaX PACIIOJIOXKEHUSI OTBEPCTUIA CIIeAYeT ONpPeAe/saTh 10
Tab:1. 4.3 ¢ yaeroMm TpeboBanuii 11. 4.3.3.9.

4.3.3.12. Ang KpUBOJWHEWHBIX KOJUIEKTOPOB pacueT PACCTOSTHUN MEXKITY
LICHTPAaMM COCEIHUX OTBEPCTUIM KaK B IIPOJAOJLHOM, TaK U B IIOIEPEYHOM
HanpaBJIeHUM JOJIKEH MPOU3BOAUTHLCS IO CPEIHEMY Paauycy MOIeped-
HOTO CEYCHMST KOJIJICKTOpA.

4.3.3.13. Jlnsg KpUBOJIMHENHBIX KOJUIEKTOPOB ¢ KPUBU3HOM R/D <5
cJelyeT BbISIBUTh 3HaYeHNE pacueTHOTo KOa(duilMeHTa MpOYHOCTH, OTI-
peAesIonero HaMMEHBIIYI0 BeJIMYMHY HOMWHAJIBHOM TONIIWHBI CTEHKU
¢ yyeToM TpeboBaHMIA 1. 3.3.

0,
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4.3.4. Koaghpuyuenm npournocmu 8binyKavix OHULY

4.3.4.1. Jdnsg BBIMYKJIBIX THUII, UMEIOIINX KPOME Jia3a IpyThe OTBep-
cTusl, KO3(M@UUUEHT MPOYHOCTH AOMYCKACTCS OIPEIEATh M0 JUAMETPY
JIa30BOTO OTBEPCTHSI, €CIIU YIOBICTBOPSIIOTCS YCIOBUSL:

paccTosiHUE OT KPOMKHM OJIVZKAMIIETO OTBEPCTHUSI 1O KPOMKH JIA30BOTO
OTBEPCTHUSI
Sd+d,

b

ll
zZ

paccTostHUE MeXIy KpOMKaMM JI00bIX IPYTMX OTBEPCTUI
S d +d,
z

roe 7 — KOS(I)(I)I/IHI/ICHT, BBIYMCIISIEMBIA IS JIA30BOIO OTBEPCTUA B BbI-
IIYKJIOM OHMIIC:

L

b

d

,/Dm(s—c);

d,, d, — nmameTpbl OTBEPCTUI B HUILIE, KPOME OTBEPCTHS ISl JIa3a, MM.
4.3.4.2. KoahduuueHT NpOYHOCTU 3JIIUIITUYECKOro, Topochepruuec-
KOT0 U nojrycepruecKoro JHUIA, OCIa0JIEHHOTO OJHUM HEYKpPEIlJICH-
HBIM JIA30BBIM OTBEPCTUEM, WX MPU HAIMYUU JPYTMX HEYKPEIJICHHBIX
OTBEPCTUIA, €CIM BBIMOJHSIOTCA ycaoBus M. 4.3.4.1, cienyet ornpenesTh
corjlacHo 1. 4.3.2.
4.3.4.3. Koa(ppuumreHT MpOoYHOCTU DJTUIITUYECKOTO0, Topochepuyec-
KOro U IojycepuyecKoro fHulla 0e3 ja3a, a Takxke C Ja30BbIM OTBEp-
CTHEM, €CJIM He BBIMTOJIHSAIOTCS yciIoBud 1. 4.3.4.1, ocabaeHHOTO AByMSI
WIN HECKOJIBKUMM OTBEPCTUSIMU, TOJDKEH OIPEnesIIThCs TaK Xe, KakK IS
IIPOJOJILHOTO HaIlpaBIeHUS MWINHAPUISCKON NeTanu, He3aBUCUMO OT
HaIlpaBJIeHUsI OTBEPCTUI B THUIIIE.

4.3.5. Haubonvwuii donycmumbiii ouamemp HEYKpenieHH020 OMeepCcmus

4.3.5.1. Haubonpmuii fomycTUMBIN TUaMETP HEYKPETUJIEHHOTO OTBEP-
CTUS B UMWJIMHAPUYECKUX ACTAJSIX U BBIMYKJIbIX JHUILAX CJEAyeT onpe/e-
JISITB TI0 (hopMyJie

d,= [(pi]—l,75 D, (s—c),

d
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rae [¢,] — MuUHMMAaIbHOE JOMYCTMMOE 3HayeHue KodbulMeHTa mpoy-
HOCTH J€Taju, OCJabJIEHHON OTBEPCTUSIMU, OTIPEACIISETCS 10
COOTBETCTBYIOLIEN (hOpMYJIe JJIs1 BBIUYMCIAECHUS TOJIIMHBI CTEH-
KU KOHKPETHOM JAeTau.
J1st UMAMHAPUYECKUX JAeTajieil, y KOTOPbIX HOMUHAIbHBIM SIBJISIETCS
HapyXHbIA TUAMETD:

[(pd] = M ,
2(s—c)[o]
€CJIM pacCyeT IMPOU3BOAUTCA ITO HOMUHaJIbHOM TOJIIMNHE CTCHKU,
p(D,—s ;T )
2(s, —¢,)[o]
ec/Ii pacueT MPOU3BOAUTCS MO (aKTUUECKOi TOJILIMHE CTEHKH.

J1s UMIMHAPUYECKUX IeTaneil, Yy KOTOPbIX HOMUHAIbHBIM SIBJISIETCS
BHYTPEHHUIA AMaMETp:

[(Pd] =

p(D+s—c)
. < 4 b
2(s—0o)lo]
€CJI pacyeT MPOM3BOIUTCS 10 HOMUHATBHOM TOJIIIMHE CTEHKW;

[(Pd] =

_p(D+s,—¢)
2(5'/ -¢,)[0] ’

€CJIM pacueT MPOU3BOIUTCS 110 (PaKTUUECKON TOJIIMHE CTCHKU.
151 SITUIITUYECKUX, TOPOChHEPUISCKUX U TTONyC(HepUUeCKUX THUIIL

p|:12);+(s—c):|

4(s —c)[o]

[¢,]

[(Pd] =

rie ¢, ¢, — CyMMapHas M 9KCIUIyaTallMOHHas NpUOaBKH, ONpeeisieMble
corjacHo pasgenam 1 m 3.
4.3.5.2. Ucrnionp3yeMoe B pacyeTax 3HaUYCHME HAMOOJIBIIETO JOITYyCTH-
MOTO araMeTpa HEYKPEIJICHHOTO OTBEPCTHUs CIIeAyeT MPUHUMATh (He3a-
BHUCHUMO OT Pe3yJIbTaTOB pacueTra mo gopMmye 11. 4.3.5.1):
IJI OAIAHAPUIECKON AeTanyu — He 0ojiee BHYTPEHHETO AMaMeTpa C
yueToM yKazaHus 11. 4.3.8.7,
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IUTSI BBITTYKJIOTO THUIIA — He 0osee 0,61 BHyTpeHHEro 1uaMeTpa;
JIJISI KOHMYECKOM AeTai — He 00Jiee BHYTPEHHETro JuaMeTpa MeHbIIIe-
IO OCHOBaHUSI KOHUYECKOTO 3JIEMEHTA.

4.3.6. Ykpenaenue paduanrvhvix omeepcmuil

4.3.6.1. [IpuBoauMas MeToAMKa pacyeTa YKpeIJIeHUsI OTBEPCTUI TTpU-
MEHHMa, €CJIM OTKJIOHEHHE OCH IITYyliepa OT MEePIEeHANKYJISIpa K IIOBEPX-
HOCTH JIeTaJIi He TIpeBbIlIaeT 15°.

4.3.6.2. Eciu quamMeTp OTBEPCTHS MPEBBIIIACT HAUOOIBLINIA TOITYCTH -
MBIl TUaMETpP HEYKPEIJICHHOIO OTBEPCTHUSI, OIIPEIeICHHBII COTJIacHO
n. 4.3.5, To Jo/KHA OBLITH yBEJIMUYEHA TOJIIMHA CTEeHKU AETalud WU YK-
peILIEHO OTBEPCTHE IIPY ITOMOIIN YCUJICHHBIX IITYLEPOB, HAKJIAaA0K, OT-
OOPTOBOK WJIM Pa3HBIMU CITOCOOAMM OJHOBPEMEHHO.

HeykpereHHBIM clleAyeT CUNTaTh OTBEPCTHE, He MMEIOIIee YCUINBa-
IOIIMX AeTalleil B BUIE IITYLiepa WK TPYObI C TOJIIIMHON CTEHKH, ITPEBBI-
HIafoIIeii HeoOXOAMMYIO TT0 pacyeTy Ha IPOYHOCTb Ha BHYTPEHHEE JaB-
JIeHVe, WX IPUBapHOI HaKJIaJIKU, BHITSHYTOW TOPJIOBUHBI MJIM OTOOPTO-
BaHHOTO BOpoTHUKa. M crojib30BaHUE IPYrUX CIOCOO0B YKperaeHUs
MOXKET OBITh JOMYILEHO 10 COIJIACOBaHUIO CO CIelIMaIn3POBaHHBIMU Ha-
YUYHO-MCCJIENOBATEILCKIMU OpraHU3alUsIMH.

4.3.6.3. CyMMa KOMITCHCUPYIOIIUX IUTOIIAnel Xf YKPEeIUISIOIMX 1eTa-
JIeil TOJDKHA YIOBIETBOPSITH YCIOBUIO

Xf=f+f tf, 2(d—d)s,

rie f, — KOMIIeHCUpYlollas IJIOWadb IUTyLepa, MM?,
J, — KommeHcupylowas Ioanb HaKJIagku, MM?;
Jf,, — KomIeHcupylolas IJIoLalb HAIUIaBIEHHOTO METaJlla CBAPHBIX
LIBOB, MM?;
S, — MUHMMaJIbHas pacyeTHas TOJILUMHA CTEHKM JeTalu 1mpu ¢ =1 u
c¢= 0, mMm; ompenensiercs: mo opMmyiaM paszaena 3.
1st oTBEpCTUSI, YKPEIlJIECHHOTO OTOOPTOBKOM, B (hopMyJiax, ornpeae-
JISTIOIIMX CYMMY YKPETUISTFOIINX TUIOIIAAei Xf, BMECTO KOMIIEHCHPYIOIIEH
TUIOLIA/U INTYLEPa f, CIEAyeT UCTIOIb30BaTh KOMIIEHCUPYIOILYIO TLIOLIA/b
0TOOPTOBAHHOTO 3JIEMEHTA f, WIH f, .
4.3.6.4. Ilpu yKperuieHU OAMHOYHOI'O OTBEPCTUS ACTaM IO 3adaH-
HOro 3HaYeHUs KO3(PPUIIMEHTA IPOYHOCTH @, CyMMa KOMITEHCUPYIOLINX
IUTOIIAAe YKPeTUISIOIIUX AeTajleil ToJKHA YIOBAETBOPSITh YCIOBUIO




Komaoeé u mpybonpoeodos napa u eopsuetl 600bl 101

zf zﬂ +ﬁ1 +fw2 (pOL‘ (pOd §—
1-0,8759,,

rae ¢, — Ko3()PUUMEHT NPOYHOCTU AeTalu, OCAabJIeHHOI HeyKper-

JIEHHBIM OJJMHOYHBIM OTBEPCTHEM; OTIPEAEISIETCS] COIIacHO 1. 4.3.2.

4.3.6.5. ITpu yKpeTuleHM OTBEPCTUIA B PSIY C OAMHAKOBBIMU JTHAMET-

paMu J10 3aJaHHOTO 3HaYeHUA KO GULIMEHTA IIPOYHOCTH @, CyMMa KOM-

MEeHCUPYIOLIMX IJIOIAACH YKPETUISIONINX IeTalei 10JKHA YIOBIETBOPSTh
YCJIOBUIO

S =S, 4, S 2T s—ed
0,
rae ¢, — Ko3(PULUUEHT MPOYHOCTU AETAIU, OCIA0IEHHON PSIIOM HEYK-
peTJIEeHHBIX OTBEPCTUIA; orpenesiercs coryiacHo 1. 4.3.3 u 4.3 .4.

Ecnu u3 1ByX cocegHUX OTBEPCTUIl TIPU PaBHBIX 3HAYEHUSAX TUAMET-
POB YKPEIUISETCS 10 3alaHHOTO 3HAYCHMSI (9, TOJIBKO OTHO OTBEPCTHE, TO
cyMMa KOMITEHCHPYIOIINX TUIOIIanelt JoKHa OBITh yIBOCHA.

4.3.6.6. BesinunHy KOMITIEHCUPYIOLIMX TUIOLIAAEH YKPEIISIOMINX e~
TaJleit cleayeT ONpeneIsTh 1o (hopMyIaM:

JIJISI HAPYXKHBIX IITYLEPOB, KOHCTPYKLUSI KOTOPbIX COOTBETCTBYET
puc. 4.9, a:

f;: 2hs [(Ss - C) o SOs ?

JIJIST TIPOITYIIIEHHBIX IITYLIEPOB, KOHCTPYKIIMSI KOTOPBIX COOTBETCTBYET
puc. 4.9, 6:

f.=2h [(s,—c) —s,] +2h, (s,—©);
JUTSL HAKJIaJ0K, KOHCTPYKIIMSI KOTOPBIX COOTBETCTBYET puc. 4.9, 6:
f;’l = 2bl’lsl’l;

JIJIS1 OTOOPTOBAaHHOI'O BHYTPh BOPOTHUKA B BBIITYKJIOM THUIIE, KOHCT-
PYKLIKSI KOTOPOTO COOTBETCTBYET pUC. 4.6:

S, =2h,, [(0,7s, — ) — 5,1,

rJe MUHUMaJIbHas pacyeTHas TOJIIMHA CTEHKM BOPOTHHKA JOJIKHA OBITH
omnpeesieHa 1o Gopmyiie
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__pd,
Sop = ’
2[o]-p
JIJIST OTOOPTOBAHHOTO HAPYXKY BOPOTHHMKA B BBIITYKJIOM JTHUIIE WJIN JIJIs
BBITSIHYTOM TOPJIOBUHBI LIMJIMHIPUIECKOM JETaIN, KOHCTPYKIINS KOTOPBIX
COOTBETCTBYeT puc. 4.9, e:

fbsz 2(hbs_ hb)[(ss —c) - SOX] + 2hb[(sb —c)— Sot;]'

a Sos o6 Sog
—\1 d S, Iégl‘/\|
f"\ s: Ocb ] R | Ocp
epa epa
< {\1\ LITyLICP < /| | d/ LITyLIEP
/’\\. ! - /% !
) VV 3' ,

Q| Ock 6apabaHa, TpyObI Ocb 6apabaHa, TpyObI
SV
|
6 4
D,, Och Sor
OTBEPCTHSI
bn | V;
AL < <
Imin \(\\ S()b 7 T
VJ =1

A ' :
B N

Ochb -6apa6aHa, d

| H =)

TpyOBI I L D I
L Q| Ocb bapabaHa

Puc. 4.9. YkperuieHre OTBepCTHIA:
a — yKperleHUe Hapy>KHbIM IITYLIEPOM; 6 — YKPEeIUIeHUE MPOXOIHBIM IITYILIe-
pOM; 6 — YKpETMJIEHWE HAKJIAJIKOW; ¢ — YKPETJIEHUE BBITSHYTOU TOPJIOBUHOW;
Sop = S, IPY OIMHAKOBOI MapKe CTain
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711 cBapHBIX IIBOB, IIPUCOSIUHSIIONINX IITYIIEpa MM HAKJIAAKU C YK-
PETIAEMON I€TaNIblO, KOMIIEHCUPYIOLIA TIOLIAIb f, IPUHUMAETCS paB-
HOI CyMMe TUTOIIA/Ieil BBICTYMAIOIIMX YYACTKOB HAIIaBJIEHHOTO MeTajlia
0e3 yuyeTa ycuiIeHUs 1IBa B COOTBETCTBUU ¢ puc. 4.10, a, 6, 6.

N

s

a Ss 6

N’ \ =g

| a

| Ocb : Ochb

' rynepa | mTylepa

W)

—
I

my

I Ocb

mTyiepa

Puc. 4.10. PacueTHas BbICOTa yIJI0BOTO
mBa (A ):
a — 1I0B HAPYXHOTO LITYLEPA;
6 — 11I0B YTOIUIEHHOTIO LITYLIEPA;
6 — IIIOB IPOXOTHOTO IITyIepa

KomneHcupytolias riomaab 111Ba HaKJIaaKy, yIaJeHHOIO OT Kpasl OT-

BEPCTHUSI Ha pacCTOsIHUE, TpeBblilaoouiee b, =,/D, (s+s, —¢), He 10JDKHA
VYUTBHIBATLCA B PACUETE.

I1py onHOBpEMEHHOM UCIOIL30BAHUM IBYX IUTYLIEPOB (HAPYKHOTO U
BBapEHHOI'O C BHYTPEHHEN CTOPOHBI) WM IBYX HAKJIAJOK (HapyXXHOW U
BHYTPEHHEN) KOMIIEHCUPYIOILAs TUIOILAAb 3TUX JeTaleil T0JKHA CyMMHU-
POBaThCH.
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HWcnonbzyeMoe npu pacyeTe 3HaY€HHUE BHICOTBI LITYIIEPA /1 IOJIKHO TIpH-
HUMAThCSI paBHBIM pa3Mepy I10 YepTeKY Ha KOHKPETHBIN IITYIIEp, HO He
Oosiee ompeaeeHHOro 1o (opMmyJie

h,=h, =1,25/(d,—s,)(s,—c).

[1pu onHOBpEMEHHOM YKpPEIMJIEHUM OTBEPCTHSI LUTYLIEPOM M HakJal-
KO BHICOTa YKPEIUIEHHOI YaCTH 1UTyLIepa i NPUHUMAETCs Oe3 yueTa ToJ-
LIIMHBI HaKJIaJKU.

Hcnonbsyemoe 1mpu pacyeTe 3HaYEHUE BBICOTHI IUTYLIEPA A, WJIU Bbl-
COTBI BOPOTHMKA /1, CO CTOPOHBI BHYTPEHHEH MOBEPXHOCTU AETAIM J0J-
JKHO TIPUHUMATBCSI PAaBHBIM Pa3Mepy MO YepTeXY Ha KOHKPETHBIN LLITY-
Liep WM BOPOTHUK, HO He 6oJiee OIpeeIeHHOTro Mo (hopMmyiam:

h,=0,5\(d,—s,)(s,—c);

hy,, =0,5\(d +s,)(s, —c).

Hcnonb3yemoe 1pu pacyeTe 3Ha4€HME INMPUHBI HAKJIANKU b T0JDKHO
MIPUHUMATBCSI PABHBIM pa3Mepy I10 YePTEXKY Ha KOHKPETHYIO HAKJIAIKY,
HO He 0oJiee OIpeaeIcHHOro o Ghopmyie

b, =\D,(s+s,—c).

Ecnu metamn ykperuisiioneid netanu (1ITylepa WiK Hakaaaku) ooJa-
JlaeT MEHbIIEH MPOYHOCThIO, UeM MeTaJlJI, yKperisseMoit aetanu (bapabda-
Ha, KOJIJIEKTOpa, TPYObl, BHIMYKJIOrO THUIIA), TO KOMIIEHCUPYIOLIAs T10-
1Iaab YKPETUISIoNIe AeTalu J0JKHA ObITh YBeJIWYeHa MPONOpIMOHAIb-
HO OTHOILIEHHUIO AOIYCKAEMOI'0 HAIPSIKEHUS YKPeIIseMol AeTalu K
JIOITyCKaeMOMY HaMpsDKEHUIO YKPEIUISIoNIe AeTalu.

bonee BbicOKast IPOYHOCTh YKPEIUISIONIECH AeTalu B pacuyeT He JOJIK-
Ha IPUHUMATHCSL.

M30pITOuHAsT TOJMIIMHA IITYIepa (TPyObl) MOXKET YUUTHIBATHCS B KOM-
NIEHCUPYIOILEH TIIOLIAIK LITyLEepa f, TOJIbKO B TOM Clly4ae, €ClIv LITyLep
MIPUBAPUBACTCSI IIIBOM C IOJHBIM IIPOBAapPOM TOJIIMHBI CTEHKM OapadaHa
(KosutekTopa, THUIIA WU CaMOTro LITyLepa).

3Ha4YeHMsI MUHUMAJIbHBIX PACYETHBIX TOJILIMH IITYLIEPOB S, TIPU @ = 1
u ¢ = 0 caeayeT onpeaessarTh 1Mo pasaeny 3.

4.3.6.7. I1pu pacuere YKpEIJICHUsI IBYX OTBEPCTUI, UMEIOIIMX Pa3HbIE
pasMepbl YKPEIUIAIOLIMX JeTajleii, KOMIIEHCUPYIOLIKE TUIoan f, f 1 f,
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cJIemyeT OMpeaeATh o hopMyiiaMm M. 4.3.6.6 11 Kaxka0il KPOMKHU OTBEP-
CTuii, mpudyeM Ko GUIIMEHT 2 B YKa3aHHBIX (popMyrax CaeayeT 3aMEeHUTh
Ha 1. IIpu onpeneneH CyMMbI KOMITEHCUPYIOIINX TUIOLIAAEH Xf caeny-
€T MCIIOJIb30BaTh cpeaHeapudMeTUIecKoe 3HaUeHUEe TUTOIIaAei, BhIUYMUC-
JIEHHBIX [IJIs1 KaX/10W KPOMKHU.

4.3.6.8. MuHMMasbHbIE Pa3MEPBI CEYEHU CBAPHBIX LIBOB A ., A |
A, ., (mo FT'OCT 2601 — pacueTHbIE BBICOTBI YIJIOBOTO LIBA), COEAMHSAIO-
IIMX IIpMBapHBIE HITYlIepa WIM HaKJIaAKU ¢ paCYeTHBIMM IETaIsSIMU, IO~
JKHBI YIOBJICTBOPSTDH CICAYIOIINM YCIOBHUSIM:

IIJIST IITYLIEPOB B COOTBETCTBUU C puc. 4.10, a, 6

52

S
Apin 2 2,1f; BO Beex ciydasx A . > ;
a
BBICOTA 1UTyLEpa 4 — 1o 1. 4.3.6.6;
JIJISL HAKJIaIOK B COOTBETCTBUU C puc. 4.9, 6
D=2, 2lbg,
1min D 2min = D :

n n

A

IvipuHy HakTaaku b W ee HapyXXHbIA auamerp D, clieayeT IpUHuU-
MaTh coriacHo puc. 4.9, a.

B dopmynax ucnosib3oBaHbl 3HaYeHUST KO3GGUIINEHTOB ITPOYHOCTH
CBapHbIX COEIMHEHUH, 3HAYEHMSI KOTOPBIX yKa3aHbl B 1. 4.2.2.

4.3.7. Koaghpuyuenm npounocmu KoHuveckux demaneii

4.3.7.1. KoaddumeHT mpouHOCTH KOHMYECKOM AeTaan, OCIa0JIeHHOMN
OIWHOYHBIM OTBEPCTHEM, CJIEITyeT OIpeaesaTh coraacHo 1. 4.3.2, 4.3.5
1 4.3.6 Ipu yCJIOBUHM, YTO CPEIHUIA TMAMETP AETaIU JOJIKEH MIPUHUMATh-
sl IO CEYEHUIO, TI0 KOTOPOMY ITPOXOIUT IIPOIOJIbHAS OCh OTBEPCTUS WU
mrynepa. CorsmacHo puc. 4.11 yCIOBHBIN TMaMeTp KOHMYSCKOU JdeTaIn
cemyeT onpeaesisiTh o opmyse

D =2B +s,

rie B, — pacCTosiHMe OT TOYKM IMEPECEYEHMS MPOJOJIBbHBIX OCE OTBEP-
CTUSI WIM LITYLIEpa C OChIO I€Tad 10 YCJOBHOW TOYKHW Mepe-
cedyeHusl IPOHOJIbHOM OCU OTBEpPCTUSI C BHYTPEHHEU obOpaszy-
IOLLEN JeTau.
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a

Puc. 4.11. Konunyeckas gerajib

4.3.7.2. Koa(ppULeHT MTPpOYHOCTU KOHMYECKOM IeTalu, OCaa0IeHHOM
MOMNEePEYHbIM PSIAOM OTBEPCTUIA, ClIeAyeT ONpeaesaTh cOraacHo 1. 4.3.3.2,
4.3.3.814.3.3.9.

4.3.7.3. Koa(ppulLmeHT MpOoYHOCTU KOHMYECKOM IeTalu, OCIa0IeHHOM
MIPOAOJIBHBIM MJIN KOCBIM PSIIOM OTBEPCTHIA, CJICAYET OIIPEAeIISITh COIIac-
Ho . 4.3.3.1, 4.3.3.3, 4.3.3.8 u 4.3.3.9 npu yc10BUHU, YTO BO BHUMAHUE
MPUHUMAIOTCS IBA COCEAHUX OTBEPCTUS, HAXOASIIMECs] Ha yJ4acTKe C Hau-
OOMBIIMMU 3HAYECHUSIMU TUAMETPOB JETaJN.

4.3.7.4. Hanbonpmmii fuaMeTp HEYKPEIIEHHOTO OTBEPCTUS] KOHUYEC-
KO JIeTau cieayeT ONpenesisiTh coriaacHo 1. 4.3.5 ¢ yuetom 1. 4.3.7.1.

MuHuMaNIbHOE TOIYCTUMOE 3HaueHUe Ko3(pUIIMEeHTa ITPOYHOCTH
KOHWYECKON JeTalN JOJIKHO OIPENeNsIThCS o (hopmyIie

p(D, +s5-c)
2(s—c)[c]coso’

[o]=

[ o.— Yo KOHYCHOCTH, PaBHBII IMOJOBHHE YIJIa Y BEPLUMHbBI KOHMU-
YeCKOil JeTanu, rpaj;
— BHYTPEHHMII TUAMETP HAaUOOJbIIEr0 OCHOBAHUS KOHUYECKO
JETaI, MM.
4.3.7.5. YKperieHre paauaaibHbIX OTBEPCTUI KOHUUECKOM aeTaau 101~
JKHO pacCUYMThIBAThC cornacHo 11. 4.3.6 ¢ yuetom 11. 4.3.7.1.

D

k

4.3.8. Tpebosanus k KOHCMPYKUUU

4.3.8.1. PacueTHble netanu, UMeEIoIIe HeyKpeIUIeHHbIE U (MJIN) YKpeI-
JIEHHBbIE OTBEPCTMS, a TAKXKE OTBETBJCHUS U TPOMHUKOBBIC COCTMHEHMS
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TPYOOITPOBOAOB, AOJIKHBI YIOBIECTBOPSITh TPEOOBAHUSIM K KOHCTPYKIIMU
JIeTaan, 00yCIOBICHHBIM UCIIOIb3yeMbIMI METOJAMM PAcUYeTOB U IIpHBeE-
JIEHHBIM B pazuenie 3.

4.3.8.2. PaccTossHUEe MeX Iy LIEHTpaMU JBYX COCEIHUX OTBEPCTUI OIM-
HAKOBOTO AuMaMeTpa, U3MepsieMoe MO MOBEPXHOCTU CpedHero auamMerpa
pacueTHOM JeTau, TOJKHO ObITh He MeHee 1,4 quamMeTpa pacuyeTHOTO OT-
BepcTUs Win 1,4 MOJyCyMM pacueTHBIX TMaMETPOB OTBEPCTUI, €CJIM 1ua-
METpPHI pa3HbIe.

[Ipu pacmoyioxkeHUu OTBEPCTUI B OAWH IIPOAOJIBHBINA MIIM ITOIIeped-
HBII PSI JOITYCKAeTCsI YKa3aHHOE pacCTOSIHUE YMEHBIINTD 0 1,3 nuaMmeT-
pa. IIpu ycTaHOBKe B 3TOM PSIAy TpyO ra3oILIOTHON MeMOpaHHOM ITaHeIn
C TIPUBAPKOI1 K TOBEPXHOCTH KOJUIEKTOPA TPyO ¥ MPOCTABOK MEXKIY HUMU
(MM TUTAaBHUKOB) T10 BCEU MPOTSKEHHOCTU CTHIKYEMOI ¢ KOJUIEKTOPaMU
MMaHeJIM PAaCcCTOSTHUE MEXOY OTBEPCTHUSIMUM HOITyCKAeTCs] YMEHbBIIUTD IO
1,2 nuameTpa OTBEPCTHUSI.

PexomeHyeTcst BHIOMHSTD TOBEPOYHBI pacyeT Ha MIPOYHOCTh ¢ 000-
CHOBaHMEM pecypca 3KCIUTyaTalluy, eCIi pacuyeTHOe 3HaueHue Koahhu-
reHTa npoyHoctu @, < 0,3.

PaccrosiHue Mexxny KpoMKaMu IBYX COCEIHUX OTBEPCTUI Ha BHYTPEH-
Hell moBepxHOCTU OapadaHa, KOJUIEKTOpa WIM JHUIIA JTOJKHO OBITh HE
MEHee 5 MM.

4.3.8.3. TommyHa CTEHKM INTylLiepa WM HAKIaOKWA He TOJDKHA IIPEeBBI-
IIATh TOJIIWHBI CTCHKU AeTanu. JIoImycKalTcs IByXCTOPOHHME HAKITaIKH.

HoryckaeTcst mpuMeHEHME IITyliepa WM HaKJIaAK1 TOIIIMHOM 10 ABYX
TOJIIIWH ASTaIN, €CIU 3TO OIPEIISeTCS TEXHOIOTUE N3TOTOBICHUSI, HO
B YKPEIUIEHH OTBEPCTUS 3TO YTOJIICHNE HE TOJDKHO YIUTHIBATHCS.

4.3.8.4. ]Iy BBIMYKJIBIX THUII PACCTOSTHHE OT KPOMKHM OTBEPCTUS 10
BHYTPEHHEH ITOBEPXHOCTU LIMJIMHAPUIECKOro OOpTa, U3MEpsieMoe 110 ITPO-
eKIUU, TOKHO ObITh He MeHee 0,1D. JlomyckaeTcsl yMeHbIIeHHE 3TOTo
pPacCTOSIHUS T10 COIJIACOBAaHUIO CO CIElMaIu3UpPOBAaHHBIMU HayYHO-MC-
CJIe0BaTEIbCKUMIU OpraHU3aIMsSIMU.

TpeboBaHMe HE pacIIpOCTpaHsIETCs Ha MoaycheprudecKue THUIIA C pa-
IUATBHBIMM IITYLIEPaMMU.

4.3.8.5. PaccrossHre OT KpOMKM OTBEPCTHS B THUIIE OO Hayaja 3aK-
pYIJIEHUSI OTOOPTOBAHHOTO BOPOTHUKA, M3MEPSEMOE I10 IIPOSKIINHU, T0JI-
JKHO OBITh HE MEHEE TOJIIMHBI CTEHKH JHUIIIA.

4.3.8.6. PaccTosiHuEe OT KPOMKU OTBEPCTUSI KOHUYECKOU AeTalu 10
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Ovkaiiiiero TUJINHAPHUYCCKOIO OCHOBAHUMA IO ITOBEPXHOCTU CPEAHETO

JvaMeTpa JI0JKHO ObITh He MeHee /D, (s —c), Tle CPeAHUI TUaMeTp OIl-

penensercs cormacHo 11. 4.3.7.1.
4.3.8.7. MakcuManbHOE 3HaUYCHUE AUaMEeTpa OTBEPCTUS B LIMIWHAPU-

YEeCKOM JAETaIM JOJDKHO YIOBJIETBOPSITh YCIOBUIO Lz <0,75.
— S,

DTO orpaHUYeHNEe HE OTHOCUTCS K KOJIJIEKTOpaM n TpoOﬁHMKOBbIM co-
€IMHEHUSIM, Y KOTOPBIX OTBEPCTHE SIBJISIETCSI BBITSIHYTOM TOPJIOBUHOM €
BBICOTOI BBICTYMAaIOIIel yacT He MeHee 10 MM.

Jl1s1 cBapHBIX TPOMHUKOBBIX COSIMHEHUIA U3 YIJIEPOAUCTBIX U HU3KOJIETU-
POBAaHHBIX MAPraHLIOBUCTBIX ¥ KPEMHEMAPraHLIOBUCTBIX CTaJICil, pabOTaIOLIX
Mpy TeMIiepaTypax, Mpy KOTOPbIX TOMYCKAaeMble HaIpsDKEHUsI HEe 3aBUCST OT
BEJIMYMHBI pacyeTHOro pecypca (cM. Tabi. 2.2, pazaena 2), J0MycKaeTcsl yBe-
JIMYEHWE TUAMETPA OTBEPCTUSI, OTIPEACIIIEMOTO M3 COOTHOLLIEHUS

d
I1>—>0,75.
D, —-2s,
[Tpu 3TOM CiiemyeT BBIITOJTHUTD ITOBEPOYHBIN pacueT JaHHOTO 3JIEMEH-
Ta Ha JOMOJHUTEIbHbIE HArPY3KM COMIAcHO TI. 5.1.

4.4. Yuer BIMSHASA HEPAAUATIBHBIX OTBEPCTHI

4.4. 1. Obwue nonodicenus

4.4.1.1. Ilon HepaaualbHBIMU OTBEPCTUSIMU WJIM OTBETBJACHUSIMU CJie-
JIyeT TTOHMMATh OTBEPCTHS WK IITyLepa (TpyObl) pacueTHOM IeTaan, Ha-
MpaBJIEHUS TTPOIOJIBLHOM OCH KOTOPBIX OTJIMYAIOTCSI OT PaIvajbHOIO Ha-
npapieHus 6ojee yeM Ha 15°.

4.4.1.2. B naHHOM pazjesie paccMaTpUBalOTCS KOHCTPYKLMU AeTayei,
Yy KOTOPBIX YTOJI OTKJIOHEHUSI TIPOIOJIbHON OCU OTBEPCTHUSI (OTBETBICHMS)
OT paAuaIbHOTO HAIpaBJEHUS Y He TIpeBbIlaeT 45°.

4.4.1.3. PacueTHBII JraMeTp OTBEPCTHS ClIeIyeT MPMHUMATh COTJIACHO
m. 4.3.1, T. e. TaK ke, KaK JUISl paaraibHbIX OTBEPCTUIA.

4.4.1.4. 30Hy yKpeIUICHUS OTBEPCTHS CICAYeT IPUMHUMATh 110 CpeaHe
IMOBEPXHOCTHU JACTAIM OT HAPY>KHOI MOBEPXHOCTH IITYyIIepa (B JII000M Ha-
npasiaeHun). JJIMHY yKazaHHO# 30HBI b cleayeT onpeaciasiTh o opmyJie
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b=\D, (s—c).

4.4.1.5. 30Hy YKpeIrieHUsI OTBEPCTUS HApY>KHBIM IITYLEPOM WU Ha-
PYXHOI YacThlo MPOMYIIEHHOTO MITyLepa CAeayeT MPUHUMATD 110 Cpefi-
Heil TOBEPXHOCTH IITYIIEpa OT HapYKHOM IMOBEPXHOCTH AeTaau (TOUHee —
OT YCJIOBHOM JIMHUM TI€PECEUEeHUsT YKa3aHHbIX TOBEPXHOCTENR).

JIMHy yKa3aHHOM 30HBI /i CJIEAYET ONPENENATD 110 (hopmyIie

h, = 1,0+o,25% J(d +5)(s5.—0).

4.4.1.6. 30HY YKpeIIEHUsI OTBEPCTHS BHYTPEHHEM YaCThIO MPOMYIIEH-
HOTO IITYyILepa CJIeAyeT IPUHUMATh 10 CpeIHEH MOBEPXHOCTH IITYLIEpa OT
BHYTpPEHHEI MOBEPXHOCTH AETalI (TOUHEE — OT YCIOBHOU JIMHMU IIepe-
CeueHMs YKa3aHHBIX OBEPXHOCTEI). IIMHY YKa3aHHOM 30HBI A ClIeayeT

ornpenenarsb 1o dopmyne i, =0,5,/(d, +s,)(s, —c).
4.4.2. Ilposepka moawjursl ctmeHKU MpoUHUKOBbIX COeOUHEHUL

4.4.2.1. BeiOpaHHbIe pa3Mepbl TPOMHUKOBBIX COSAMHEHUN C Hepaau-
aJIbHbIM OTBETBJIEHUEM JOJIKHBI YIOBAETBOPSITH YCIOBUIO

p —”+l <[o].

A, +A +pd, 2

151 HAaKJIOHHOTO IITyliepa, KOHCTPYKILMS KOTOPOIO COOTBETCTBYET
puc. 4.12, cieayetr IpoBEPUTDH BHIIIOJTHEHNE JAHHOTO YCIOBUS IS O00MX
YJaCTKOB JieTainn (JieBas M TpaBasi CTOpoHa Ha puc. 4.12).

711 TaHTeHIMAIBPHOTO IITYLIepa, KOHCTPYKIINSI KOTOPOTO COOTBETCTBY -
eT puc. 4.13, 10CTaTOYHO MPOBEPUTH BHITIOJHEHNE YKA3aHHOTO YCIOBHSI
TOJILKO Ha OOHOM y4YacTKe (IIpaBasi CTOpoHa Ha puc. 4.13).

4.4.2.2. Tlnowaab HarpyXKeHuUs1 Ap 1 TUIOIIAIK COTIPOTUBIIEHUS (A, —
ISt neTanu, A, — Juist nitynepa u A, — JUts HaKJIaKu) CieayeT orpese-
JISITh coriacHo puc. 4.12 u 4.13.

Ecnu Hak/IOHHBIN 1ITYLEp pacriojiaracTcsl B MIOCKOCTU MO YIJIOM K
MPOAOJIBHOM TNIOCKOCTU AETaIM (B KOTOPOI HAXOIMTCSI MPOEKIIMS MPO-
JIOJIbHOI OCM IITYyliepa), TO CAeAyeT IMPOBEPUTH BHINTOJIHEHHUE YCIOBUS,
MpUBeNeHHOTO B 1. 4.4.2.1, 171 KaxXKI0i MPOEKIIMU CEYEHUs Ha ITPOI0JIb-
HOE U IOMEePeYHOe CEUSHMSI JeTalu.
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Puc. 4.13. Cxema metaiy ¢ TaHTEHIMAIBHBEIM BBOIOM INTYIIEpa
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4.4.2.3. 1ns1 TPOMHUKOBBIX COEAMHEHU I, KOH(UTYpaLMs KOTOPhIX Xa-
pakTepu3yeTcs MIaBHBIMU TIepexoAamMy OT MOBEPXHOCTU JeTald K OTBET-
BJICHUIO 1 KOTOpPHbIE, KaK MPaBWJIO, U3TOTOBJISIOTCSI KOBKOU (puc. 4.14)
WiIu TuTheM (puc. 4.15), nonyckaetcsl BBIUMCIESHME TUIOIaAei COMPOTUB-
JIEHUsI IPOU3BOJIUTD T10 YCPETHEHHBIM TUIOLIAISM MPSIMOYTOJIbHOM KOH-
(urypaluy py yCIOBHOM TOJIMHE CTEHKM § — ¢ M OTBETBICHUSA S, — C.

4.4.2.4. Tlpn ykpenjeHUU AeTadd HApYyXKHOW HAKJIaJKO B YCIOBUM,
npuBeaeHHOM B 1. 4.4.2.1, cieayetr npuHuMath KoadduuueHt w = 0,7,
JUTsl BHyTpeHHel Haknanku W = 0,3.

Puc. 4.14. Cxema KOBaHOTO TPOWHUKA

4.4.3. Ilposepka moauunvl CMeHKU pa3euiox

4.4.3.1. Tlon pa3BuiIKaMHu CJeayeT MMTOHUMATh TPOMHUKOBOE COEIM-
HeHue Y-00pa3HOro TUIIA, IIpeaHa3HaueHHOEe IJIs pa3lesIeHMs ITOTOKa
cpenbl B TpyOe Ha JBa CUMMETPMYHBIX MOTOKA, HAIIpaBIeHNUE KOTOPHIX
pacrioaraeTcst 1o yriioM 3 K MpoaoIbHOMY HarpaBJIeHUI0 OCHOBHOM
TPYyOBI.
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Puc. 4.15. Cxema 1uToro TpoiitHUKa

B HacTos1ieM mosapaszaesie paccMaTpUBaIOTCS KOHCTPYKIIMM Pa3BUJIOK C
yriom 30° < <60°.

4.4.3.2. BeiOpaHHbIe pa3Mepbl pa3BUIOK, KOHCTPYKLIUS KOTOPBIX CO-
OTBETCTBYET puc. 4.16, TOJIKHBI YIOBIETBOPSITH YCIOBUIO

<[o],
AO A 2

YcnoBure mpoBepsieTcs OTAEIBHO U KaXKIOro M3 YKa3aHHBIX Ha 4ep-
TeXaX YJ4aCTKOB A U Apz, A unA,, A, nA,

JmHa prerm;Home 30H onpez[emeTcsI COFJ'IaCHO n. 4.4.1.4,44.1.5,
4.4.2.3.

4.4.3.3. JInsg cBapHBIX pPa3BUIJIOK TOIIINHA CTEHKHU TT0 CBAPHOMY COEIH -
HEHMUIO TOJKHA IIPEBBIIIATh TOIIIMHY CTCHKM OCHOBHOTO MeTaJlyIa IO JaH-

HOMY y4YacTKy (CeUueHUI0) pa3BWIKK He MeHee yeM Ha 20 %.
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Puc. 4.16. Cxema pa3BUIKHU
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5. METOAUKA ITOBEPOYHOI'O PACYHETA HA ITPOYHOCTDb

5.1. Pacuer 0apabaHoB, KOJIJIEKTOPOB M TPYO NOBEPXHOCTEl HArpeBa Ha
JIONIOJTHUTEJIbHbIE HATPY3KH M MAJIOIUKJIOBYIO YCTAJIOCTb

5.1.1. Yenosnwvie 0b6o3uavenus

5.1.1.1. B dopMyiax pazaena NpUHSTHI YyCIOBHbIE 0003HAYEHUS, IPE/I -
CTaBJIEHHbIE B Ta0. S.1.

Tabauua 5. 1
VHAILIA
CumBon Hazganue En
U3MEPEeHUs
1 2 3
0, OceBoe ycunue ot Beca H
0 OceBoe ycwine OT CAMOKOMITCHCAIIUM TETI- H
c JIOBOTO pacCIlMpeHU s
M, Nsrubarommmit MoMeHT H-mm
M, Kpyrammit MoMeHT H-mMm
]llbq M3zrubaroimii MOMEHT OT BECOBBIX HAIPY30K H-mMm
M, Mzrubaronmit MoMeHT oT camokomneHcanuy | H-vm
qu Kpytsimit MOMEHT OT BECOBBIX HATPY30K H-vm
M, Kpyrsimmit MOMEHT OT caMOKOMITEH AL I H-vm
f ITnomans mormepeyHoOro ceyeHust MM
MoMeHT COMpOTURIEHUS TTONIEPEYHOIO
/4 CEYECHMSI, KOJUIEKTOpA W TPyObl Mm?
(TpybompoBona)
Koadduie HT TpoYHOCTH TTONEPEYHOro B
Pow CBApHOTO COeIMHEHMSI TIpU U3rude
5 CpenHee OKpYKHOE HaMpsKe HUE OT MIa
® BHYTPEHHETO NABICHUS
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Oxonuanue maoa. 5.1

1 2 3
o, CyMMapHoe cpejiHee 0CeBO€E HaIPsDKEHUE MIla
s Cpennee oceBoe HaMpPSDKEHWE OT BHYTPEH - MITa

e HETo JaBJICHUS

~ OceBoe HarpspkKeHUe OT OCEBOM CHTBI MIla

. Hamnpsckenme nsrmta MIla
S CpenHee pagvaibHOE HapPsKEHUE OT BHYT- MIa

or PEHHETO JaBIeHUS

['naBHBIE HOpMaJTbHBIE HAMPSIKEHMS B

Gla 627 63 MIla
PaCy€THOM CCUYCHMU ACTAIU
G SKBI/IBH.TICHTHOC HaIpsaKCHUE OT BECOBBIX MTla
eq Harpy3oK 1 BHYTPEHHEI0 JaBJICHU A

DKBUBATEHTHOE HAIPSDKEHKE OT BECOBBIX
O Harpy30K, CAMOKOMIIEHCALIUU U MIla
BHYTPEHHETO NABJICHUS

T Hanpstxenue kpydye Hust MITa

5.1.2. Jlonoanumenvhvle Haepy3Ku

5.1.2.1. [ToBepoYHBIi1 pacdeT Ha IIPOYHOCTH OT JOITOJTHUTETLHBIX HATPY-
30K IIPOM3BOAUTCS 17151 0apabaHOB, KOJUIEKTOPOB U TPYO MOBEPXHOCTH Ha-
rpeBa I10cjie BRIOOpa OCHOBHBIX pa3MepOB.

JloTIoTHUTEIbHBIE HAaTPY3KW — M3TrM0AIoNIe MOMEHTBI, OCEBBIC YCH-
JIUS Y KPYTAIIMe MOMEHTBI OT Beca U CaMOKOMIIEHCALIMM — OIpeaessi-
IOTCSI OTAEJIbHBIMU pacyeTaMu.

5.1.2.2. TToBepouHBIi pacyeT Ha MPOYHOCTh OapabaHOB U KOJIJIEKTOPOB
OT BECOBBIX HArpy30K MPOU3BOIUTCS C YUETOM CJECAYIOIINX TTOJTOXKEHUIA:

MpU OIpeesIeHUN U3rubamIlero MoMeHTa Mbq KOJUIEKTOP paccMmar-
puBaeTcs Kak Oajika, cBOOOJTHO Jexalnas Ha omopax. I[Ipu He3Hauyu-
TEJbHBIX MECTHBIX Harpy3Kax U3ru0aroliii MOMEHT BBIYMCIISIETCS B IIPE/I-
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MOJIOKEHUU PAaBHOMEPHOTO paclipe/ie/ieHUsl Harpy3ku 1o JuinHe Gapaba-
Ha U KOJUIEKTOPA;

MOBEPKY HaMpsiKeHUI n3ruba B bapabaHax M KOJJIEKTOpAX CleayeT
MPOMU3BOJIUTD B CyJasx, KOTaa HapyXXHbII auameTp 6GapabaHa WU KOJI-
JiekTopa He npesbilnaeT 800 MM U pacCTOSTHUE MEXIy OIMopaMM IpeBbI-
maeT 6 M WK Koraa Ha 6apabaH WK KOJIJICKTOP MepeaaroTcs 3HAaUNTE b~
HbIC JOIOJHUTE/IbHBIC YCWINS: BEC MPUCOCANHEHHBIX K KOJUIEKTOPY Jie-
Tajeil, peakuyu TPyOOIPOBOAOB M PEaKIMU CTPYU MPU OTKPBITUU
MpeAOXPaHUTEIbHBIX KJIallaHOB.

5.1.3. Pacuemnvle HanpsiiceHus

5.1.3.1. CpegHee oKpyXHO€ HaIpsKeHUE OT BHYTPEHHEIO JaBJICHUS
cJienyeT OIMpeaeisTh mo Gopmyie

_pD
250

KoabduuumeHT npoyHOCTH @ MpU HATMYKUKU OTBEPCTUI UM CBapHBIX
IIBOB JOJIKEH MPUHUMATBCS ¢ HAMMEHBIIMM 3HAaYeHUEM IS KaxKI0ro
pacyeTHOTO CeUeHMS COIJIAaCHO pasfeiny 4.

5.1.3.2. CymmapHoe cpegHee 0CeBOe HaIpsKeHHE OT BHYTPEHHETO
JlaBJI€HUsI, OCEBOW CUJIbI U U3rMOaIONIEro MOMEHTAa OMpeaesieTcsl o
dopmyne

G,

6,=6,%6,%0,80,,
i€ CPeIHee 0CEBOE HAIPSIKEHUE OT BHYTPEHHETO JaBICHUS
pD’
G, = ;
4(D+5)s@
CpeIHee 0CeBOE HAIPSKEHHUE OT OCEBOI CUIIBI

zz = 2'

o

KoadduiimeHT mpoyHOCTY TIpYU HATWYUKA OTBEPCTUI U ITOIEPEUYHOTO
CBapHOTO COCOIMHEHMS IIPUHUMACTCSI PaBHBIM MEHBIIIEMY 3HaUYESHHUIO KO-
s dulMeHTa MPOYHOCTU B MONEPEYHOM HampaBIeHUU WU KOdDDUILIM-
€HTa MPOYHOCTU MOIMEePEYHOro CBAPHOTO COSIMHEHMUSI.

o
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OceBoe HamnpsikKeHue OT M3rubarolero MoMeHTa
M, .
¢,V
s 6apabaHOB MM KOJJIEKTOPOB CJIeAyeT BbISIBUTh Harbosiee ociadiieH-
HOE CedeHue, 00YCIIOBIEHHOE HaMOOBIIMM U3rMOAIOIMM MOMEHTOM M,,
HaMMEHBIIMM MOMEHTOM COIIPOTUBJICHUST W Wi HaMMEHBIIMMM KO3 -
(bULMEHTaMU TIPOYHOCTH Q U @, .

5.1.3.3. CpenHee paguaibHOE HaMpsLKeHWE OT BHYTPEHHETO AaBJICHUS
orpenenseTcs mo popMmyse

O, =

5.1.3.4. HampskeHue KpydeHUST ompeaensieTcs Mo popmyrie
2w

5.1.3.5. HanpsekeHus onpeaensIIoTesl 10 HOMUHATBLHOM TOJIIITMHE CTEeH-
KU, BEIOpaHHOI IIpM pacuyeTe Ha BHYTPECHHEEe JaBJICHUE.

5.1.3.6. I1pu onpeaeaeHnn HANMPSIKEHW OT BECOBBIX HAIPY30K B (op-
MYJIBI TIOACTABJISTFOTCS YCUJTHST Qq 1 MOMEHTHI M, b M 1> & TIPY OTIPeIeICHIN
HAIIPSDKEHUM OT IeMCTBUS BECOBBIX HAarpy30K M CaMOKOMIIEHCALIMM B
(GopMyIBl TTONCTABISIIOTCS CYMMapHBIE YCHUJIHS Qq + O, ¥ MOMEHTHI
Mbq + Mbc’ qu + Mkc'

5.1.3.7. Jlns pacyeTHOTO CeYeHUs UWIMHAPUYECKUX 0apabaHOB, KO-
JIGKTOPOB U TPYO BBIYMCISIFOTCSI TPU IJIABHBIX HOPMaJIbHBIX HaPSIKEHUS
0,, 0,, 0,, KOTOPbIE NPEICTABIAIOT COOO0i aaredpandyecKyro cymmy Aei-
CTBYIOLIMX B OJHOM HAIIPaBJICHUM HAIIPSKEHUI OT MPWIOKEHHBIX K pac-
YETHOMY CEYEHHIO HAarpy30K.

[1aBHBIE HAIPSZKEHMST BRIYMCIITIOTCS I10 CIEAYIOMMNM (hOpMYyJIaM:

TPV HAIMYMU KPYTSIIErO MOMEHTA

o, =0,5|:6(p+62+1/(0(p—62)2 +47° ];
o, =0,5|:(5(P +6,—4(0,-0,) +47’ ];
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0,=0,;
MPU OTCYTCTBUU KPYTSILIEr0O MOMEHTA
6,=06,,0,=0G_;0,=0C_,eciuoc, >G_>0_;
0] 2 z 3 r [} z r
6,=6,,0,=06,;0,=0_,€CIuG,_>GC >C_.
z [0 3 r z [} r
Ilist obecrieyeHust yCJIOBUS G, > G, > G, MHAEKCHI IIPU 0003HAYEHUSX
[JIAaBHBIX HaNpPsKEHU OKOHYATEJIbHO YCTaHABJIMBAIOTCS MOCJE OIpe/e-
JIEHUSI YUCJIGHHBIX 3HAUEHUU HapsKeHU 6,10,
5.1.3.8. DKxBUBaJeHTHBIE HATIPSIKEHUS G_,UG_ Ui PacueTHOTO ceve-

HUA HTUJINHAPUYCCKOTIO 6apa6'aHa, KOJUIEKTOpa U TDY6H IIPUHUMAIOTCA
PaBHBIMU:

Geq = 01 _63’
IJie 6, U O, ONpE/eJICHbI M0 BECOBBIM HAarpy3kam Qq, Mbq u qu;

G,.=0,—0,,

eqc
[Je S, W S; OMPEeAeSeHbI MO0 CyMMapHBIM Harpy3kam Qq + QC, Mbq + M,
M + M. .

kg ke

5.1.4. Jlonyckaemoe sxsusarenmuoe Hanpsicenue

5.1.4.1. BenuuuHa 3KBUBaJICHTHOTO HAMPSKEHUS B LIMJIMHAPUYECKUX
bGapabaHax, KOJUIEKTOpax M Tpydax OT AeiCTBUSI BHYTPEHHETO JaBJICHMS U
BECOBBIX Harpy30K JIOJKHA YIOBJIETBOPSTh YCIOBUIO

s, <11[c].

5.1.4.2. BennunHa 5KBUBaJIECHTHOTO HATIPSDKEHMS B TPYOax OT AEHCTBUS
BHYTPEHHETO JaBJEHMsI, BECOBBIX HArPy30K M CAMOKOMIIEHCAIIUM TEILI0-
BBIX PACIIMPEHUI TODKHA YIOBJIETBOPSTH YCIOBHUIO

G,,. <15[c].

s TpyOOIIpoBOOOB 1 TPYO, pacyeTHBIE TEMIIEPATYPhl KOTOPBIX 00YC-
JIOBJIUBAIOT UCIIOJIb30BaHNE IJISI OTIPEICICHMS JOITYCKAeMbIX HAITPSLKEHUI
KPaTKOBPEMEHHBIX XapaKTepUCTUK MPEACIOB IIPOYHOCTA M TEKYUICCTH,
JIOTTyCcKaeTcsl HecoO0eHe yKa3aHHOTO YCIOBUS, €CJIM MTOBEPOUYHBII
pacyeT Ha yCTaJIOCTh 1O M. 5.2. TTOKa3bIBaeT, YTO 3aJaHHOE YUCIIO LIMKIIOB
pacCUUTHIBAEMOM JeTajli MEHBIIE JTOIMYCTUMOTO.
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5.1.5. Pacuem Ha Marouyuka08yio ycmaniocmo

5.1.5.1. YciaoBHBIE OO0O3HAUECHUSA

5.1.5.1.1. B popMymax IpuHSTH yCJIOBHBIE 0003HAUYCHUS MTPEICTaBIeH-
HbIe B Tabauie 5.2.

Tabauua 5.2
Enunuiia
CumBon HazBanue
HU3MEpEeHUs
1 2 3
[IpuBeneHHOE HaIpsKEeHUE OT BHYTPEHHETO
c MlIla
TABJICHU S
[o] HomuHanbHOe JoImycKaeMoe HamnpsoKeHue MIla
MakcumManbHOe MEeCTHOE pacyeTHOE Harlpsi- MITa
O, JKeHHe, OIpeeICHHOE C YISTOM  ITOJI3yJeCTH
DKBUBAJICHTHBIE HATIPSIKEHUST COOTBETCT-
BEHHO OT BECOBBIX HAIPy30K U BHYTPEHHETO
G, O JIaBJIEHUS U CYMMAapHOE OT BECOBBIX Harpy- MlIla
30K, CAMOKOMIIEHCALIMM 1 BHYTPEHHEro JaB-
JICHU ST
S YcnoBHBI TIpeaen JIUTEIbHON MPOYHOCTU MIa
o/t IPY PaCTSLKECHUU
G, PacuerHass aMImTyga HampsDKeHU MIla
Jormyckaemasi aMIUINTYIa HalPSKEHWIA,
[o,] OTpenesIeHHAas MO PACYETHBIM KPUBBIM MIlIa
MaIOLIMKJIOBOM YCTAJIOCTU
[o",] Jormyckaemasi aMIMTyna HalpsDKeHU I MIla
[J1aBHBIE YCIOBHO-YIIPYTYe HAMpPsIsKEHUS B MIa
S; pacueTHoOl Touke aetamm (i = 1, 2, 3)
o, OKBUBaJeHTHbIE HanpsbkeHus (i, j = 1, 2, 3) MIla
Acey PazMax »KBHBaJICHTHBIX HAIpPsSDKEHU M MIla
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Oxonuanue maoa. 5.2

2

3

[c I [o

min]

JlonyckaeMmble HarpsiKeHUsI, COOTBETCTBYO-
11e TeMIreparype, Ipy KOTOPOi TOCTH-
raloTcs MakCUMAaJIbHbIE 1 MUHUMAJIbHbIE
SKBUBATEHTHbBIE HATIPSDKEHM S

MIla

Moayab yIpyrocty, COOTBETCTBYIOLLMIA
MaKCHMAaJIbHOM TeMITepaTtype IUKIIa

MTIla

max’

min

Moy yrpyroctv, COOTBETCTBYIOIIE TEM-
neparype, IIpy KOTOPOil JOCTUTAIOTCS MaK-
CAMATBHBIE I MUHUMAJIBHBIE SKBUBATEHT-
HBIE HATIPSDKEHUS

MTIla

Yucao LMKIOB Harpy>keHu A

Yucno LUKIoB HarpyxXeHus JaHHOTO TUIIa

HoryckaeMoe YUC/IO IMKIOB Harpy>KeHusI
TI0 pacYETHHIM KPYBHIM MaJIOLIMKJIOBOM
YCTAJIOCTU

HOHYCKEIGMOC YU CJIO LIUKIIOB

INapamerp, XapakTepr3yIOIINIii JOITYyCKaeMOoe
MMOBPEXKICHUE TP COBMECTHOM I EHCTBUU
YCTATOCTU U TTOJI3YYECTH

IToka3zaresnb crerneHy B ypaBHEHUU JJTUTEIIb-
HO¥ TPOYHOCTU

KonmuecTBo pa3nmuHbIx HOMUHATBHBIX
pEeXMMOB

JmuTenbHocTh paboThl MPU JaHHBIX
napamerpax, BKJIIo4asl BpeMsl IycKa 1
0OCTaHOBa

PacuetHbIit pecypc aKCILIyaTalm
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5.1.5.2. O6mme TToJIOKEeHU ST

5.1.5.2.1. PacueT Ha MaJIOLMKJIOBYIO YCTAJIOCTb SIBJISIETCSI TIOBEPOYHBIM
1 BBIMOJHSIETCS MOC/Ie BIOOPAa OCHOBHBIX Pa3MEepPOB JETAJH.

5.1.5.2.2. [loBepOYHBIIT pacyeT IMTPON3BOIUTCS C YIETOM BCEX HArpPy30K
(OCHOBHBIX U TOIOJHUTENIBHBIX) UISI BCEX PACUCTHBIX PEKIMOB PaOOTHI.

5.1.5.2.3. PacueTHbIe KpUBBIE MATOLUMKIOBOI YCTAJTOCTU TIPUBENECHBI
JUJISI MaTeprajioB, JOMYIIEHHBIX K puMeHeHuto [ocroprexHaazopom Poc-
CUU U TIepeuymrceHHbIX B Ta0. 2.2, 2.3, 2.4 pa3aena 2.

5.1.5.2.4. Metoauka npuMeHUMa ISl pacuera AeTajaeii, padoTaroimx
IIpY MaJOIUKIIOBOM YCTAJIOCTA BO BCEM AMAIla30HE M3MEHEHUSI pacyeT-
HBIX TeMIIepaTyp. YpOoBeHb TeMIlepaTyp, 00YCIOBIUBAIOIIUX HEOOXOAU-
MOCTb yueTa IO0JI3y4eCcTH, YCTaHABIMBAETCS COIVIACHO pasiueny 2.

5.1.5.2.5. TloBepouHBIli pacyeT Ha MaJOLMKIOBYIO YCTaJIOCTh
JIOTTyCKaeTCsl He MPOU3BOIUTD, €CIM MOBPEKIAEMOCTb OT IECTBUS BCEX
BHUIIOB Harpy30K YIOBJIETBOPSICT OMHOBPEMEHHO IBYM YCIIOBUSIM:

: c,.
N <1, —£<1
[V]; [o]
[Tpu pacuere BemuuHbI [ V], B 5TOM Cllydae aMIIIATY/IbI HANPSKEHUI
MPUHUMAIOTCSI PABHBIMU:

0, =30 — I LIMKJIOB ITyCK—OCTaHOB;

A
o, = 322 5 — 19 LMKJIOB KOMeGaH st JABNEHMS ¢ pa3MaxoM Ap He Me-
V4
Hee 30 % p (McKiII04ast IyCK—OCTaHOB);

0, =2F0At — JUid TeMITepaTypHbIX LIMKJIOB BCEX BUIOB, Iae Af — re-
penan TeMmepaTyphl IO TOJIIMHE CTeHKU, epUMETPY U JJIMHE JAeTallu,
BKJIIOUasi KojieOaHUs TeEMIIEPaTyphl CPeabl BO BpeMEHH.

CyMMapHOe 3KBMBAJICHTHOE HaIIpsDKEHUE G,,. OTPEICIISCTCsS UIsl HO-
MMHAJIPHOTO PEXMMa 3KCILTyaTallvH.

5.1.5.2.6. Pacuer HanpsoKeHUI B 9JIEMEHTaX KOTJIOB U TPYOOIIPOBOIOB
MMPOU3BOINUTCH 10 METOAMKAM, U3JIOXKEHHBIM B paszzaeiax 6, 7, 8, 9 u 10.

Hormyckaercsi UCTIOJIB30BAHME APYTMX PACUETHBIX METOIMK, a TAKXKE
9KCIIEPUMEHTAJIbHBIX 3HAUCHU I HAMPSIKEHU I, OMPeIeIeHHBIX B YCIOBUX,
COOTBETCTBYIOLLIMX YCJIOBUSIM KCILTyaTalluU.

5.1.5.3. IlepeMeHHbIEe HAarpy3Ku
5.1.5.3.1. 3a MK Harpy>keHusl IpUHUMAETCSI MOBTOPSIOLIEECs
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U3MEHEeHUEe Harpy3ku (KakK CUJIOBOI, TaK U TeMIlepaTypHOH) OT
MepBOHAYAIbHOIO 3HAYECHUS 10 MAKCUMAJIbHOTO (MUHUMAbHOIO) U BO3-
BpaT K MepBOHavyaabHOI Harpyske. LIMKI Harpy:keHusl xapakTepu3yeTcst
aMIUTUTYAO0M HaNIPsSKEHUST, YMCIOM LIMKJIOB HArpy>KeHUs U YPOBHEM MaK-
CUMaJIbHOM TeMrmepaTyphl LIMKIIA.

5.1.5.3.2. Tlpu pacuere Ha yCTAJIOCTh YYUTBIBAIOTCS CIEAYIOIINE HATPy-
XKarorire (pakTopHhI:

M3MEHEHNE TaBJIeHUs IPU ITyCKe—OCTaHOBE KOTJIA;

KosiebaHus paboyero AaBjieHUs MPU dKcIyarauuu (6osnee 15 % or
HOMUHAJILHOTO 3HAYCHMUST);

W3MEHEeHME BHEIIHMWX HArpy30K MpU 3KCIUTyaTaluu (BECOBbIE Ha-
IPY3KH1, HAIAYB U T. I1.);

TeMIlepaTypHbIe Iepenaabl IpHY MyCKe—OCTaHOBE KOTJIa, BKII0UYasi KOM-
MeHCallMOHHbIE HArpy3KU IMPU TEIIOBBIX PaCIIMPEHUSIX TPYOOIIPOBOIOB;

JOMOJHUTEIbHBIE Mepenaabl TeMIlepaTyp, BbI3bIBalolIMe KOJeOaHuUs
TeMIIepaTyphl Cpelbl WJIM TEIJIOBOTO MOTOKA MPU SKCILIyaTalluu.

5.1.5.4. IlepeMeHHbIe HaNIPS>KEHUS

5.1.5.4.1. Pacuer Ha ycTajloCTh OCHOBBIBAETCSI HA YCJIOBHO-YIIPYIMX Ha-
MPSDKEHUSX, JCHCTBYIOIIMX B BHIOpAHHOM TOYKE PAaCCUYMTHIBACMOI IETaIH,
LJIe OXKUIAI0TCS HAMOOJIbIIME HANIPsDKeHUsT. PacueT mpon3BoamMTCs ISl BCeX
OCHOBHBIX 3TAIOB BKCITIyaTalllM: IyckKa, pabouero pexuma, OCTaHOBa.

5.1.5.4.2. Ing xaxaoil BBIOpAaHHOUW TOYKM AETaIN OTPEIeNsTIOT TPU
[JIaBHBIX HOPMAJIbHBIX HAIPSIKEHUS O, C,, C,, TIPEACTAB/ISAIOINX COOOM
ajrebpanyecKyo CyMMY IEMCTBYIOIIMX B OJHOM HaIlpaBJICHUM HAIIpsi-
JKEHUI OT BCeX MPUJIOKEHHBIX B JAHHBIM MOMEHT Harpy30K C y4eTOM Me-
CTHBIX KOHIICHTPAaTOPOB HAIIPSDKEHMI (OTBEPCTHUIA, TANITEICH U T. I1.). 3Ha-
yeHUs1 KOG OULIMEHTOB KOHLEHTPALIMU CJieyeT MPUHUMATD MO PacueTy
HanpsKeHU B COOTBETCTBUM ¢ 1. 5.1.5.2.6.

Ilpumeuanue. J10 pazpaboOTKU COOTBETCTBYIOIIEH METOAUKM pacueTra st 6apabaHOB U
KOJIJIEKTOPOB KO(MOULIMEHT KOHLIEHTPALIMU OKPYKHBIX HANIPSKEHUI OT ICCTBUS BHYT-
pPEHHEero JaBJieHUs] Ha KPOMKaX IVIMHAPUISCKUX OTBEPCTUI MOTYyCKaeTCsl TPUHUMATh
PaBHBIM 3, [T BBIMYKJIbIX AHUII 2,2, a KO3GhGUIIMEHT KOHLIEHTPALIMK OKPYXKHbBIX U OCe-
BBIX HAIIPSIKEHUI OT JICMCTBUSI TEMIIepaTypHOIo Ieperaza 1Mo TOJIIIMHE CTEHKHU JJIST LI~
JIMHIPUYECKUX U chepuuecKux aerajeii paBHbIM 2,0.

5.1.5.4.3. Ing uMIMHIPUYECKUX JeTajlei TJ1aBHble HOpMaJlbHbIE HATIPSI-
JKEHUsI O, ONPEIENIAIOTCA B COOTBETCTBHH C I1. 5.1.
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5.1.5.4.4. TTo 3HaUYEHMSIM TJIABHBIX HOPMaJIbHBIX HAIIPSIKEHUM onpeae-
JISIIOT SKBUBAJICHTHbBIC HAIIPSKCHUS JUIST PACYETHBIX TOUYEK IETald B 3a-
JTTAaHHBIE MOMEHTBI BpEMEHU KaK aJire0pandecKylo pa3HOCTh IJIaBHBIX HOP-
MaJIbHBIX HaNpPsSDKeHUIA:

G, =0,~0,-

5.1.5.4.5. HanpskeHus1, BbI3bIBa@Mble TEXHOJIOTUUYECKUMU OTKJIOHEHU -
SIMM TIPY U3TOTOBJICHUM AeTaly (pa3HOCTEHHOCTh TPYO, CMEIICHNE KPO-
MOK U T. I1.), HE YUUTBIBAIOTCS, €CIM BEJIMUYMHA OTKIIOHEHWI HE TIPEBBI-
IIaeT HOPMBI, ycTaHOBJIeHHOH B [IpaBriiax rocroprexHaasopa.

5.1.5.5. Pazamax u aMIuiMTyaa IepeMeHHbIX HaIllpsoKeHU I

5.1.5.5.1. J1s1 KaKAaoro 1MKJIIa Harpy>KeHUsI CyIIECTBYIOT PEXMMBI, IIPU KO-
TOPBIX MPUHUMAIOT MAaKCUMaJIbHbIC 1 MUHUMAJTbHbIE 3HAYCHMSI BETMIMHBDI:

eij, max Geij, min
E. = Eu
max min

B pacuer BBoguTCS padMax YCJIOBHO-YIPYTMX 3KBUBAJCHTHBIX Ha-
MPSIKEHU I Aceij, paBHbBIA HAMOOJIbILIEMY 3HAYEHUIO:

Geij, max o
E E

max min

5.1.5.5.2. PacueTrHasg aMIIMTyAa HATIPSSKEHUI TPUHUMACTCS HANOOJThb-
e 13 CACOYIOIINX BEJIMINH, ONPEaeIsIeMbIX II0 (hOpMYJIaM:

eij, min

A%j =F

AG .. AG

c, =—" i .
2 1’ 5 ([G]max + |:cs]min )
5.1.5.5.3. Ecau merans moaBepraeTcs AeCTBUAIO IIMKIJIOB pa3HOTO TUTIA,

TO BCJIMYHNHA pacquHoﬁ AMIIINTYAbI Ga onpeacjadacTCAa OTACJIbHO JIA KaX-
JOro TUIla InuKia.

5.1.5.6. JlonyckaemMast aMILUIUTyOA IEPEMEHHBIX HATTPSIKEHUA

5.1.5.6.1. Ing oLleHKU AOMyCKaeMOW aMIIJIMTYAbI IepeMeHHBIX
HaNpsDKEHWiA [G)] mpy 3a1aHHOM YKCIe UMKIOB N MM I0IYyCKaeMOro
yycna LMKIoB [ N'] npu 3a1aHHOM aMILINTY/IE HATIPSKEHWIA G, UCTIONb3Y-
eTCsl MPUHLIMIT CYMMUPOBAHMS TIOBPEXKACHUIA B BUIE
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m

N o
—+]1,25—=<
[N'] c

rJe m ONpeaessieTcst corjaacHo 1. 2.6.
3HavyeHus mapameTpa D MpuBeneHbI Ha puc. 5.1. PekoMenmyeTcs npu-

HuMath G, =1,5[C].

AN

<D;

co

Tt

D, 1,0

0,9

0,8

]

0,7

0,6

0,5
0 01 02 03 04 05 06 07 08 09 1,0

[1,25(c/0/)]"

Puc. 5.1. CymmapHas moBpexkaaeMoCTh KaK (PYHKIIMS OT TTOBPEXIaeMOCTH,
BBI3BAHHON ITOJI3YYECThIO

5.1.5.6.2. [lonmyckaemasi aMILTUTY/a IEPEMEHHbIX HATIPSDKEHWI [G | st
3aJlaHHOTO Yrca IUKIOB N WIM J0MycKaeMoe YMCIIO IIUKIOB [ N] s 3a-
JaHHOM aMILTATY bl IEPEMEHHBIX HANIPSKEHUI G, 0€3 yueTa BIUSHUS 10~
BPEXACHUS OT TOJI3YYECTH OIPEACISIOTCS 10 KPUBBIM MaJOIMKIOBOM
YCTAJIOCTHU, TIPUBEACHHBIM Ha rpaduKax I MaKCUMaJIbHOW TeMIlepary-
pbl UKIa (puc. 5.2, 5.3, 5.4).

PacueTHbIe KpUBBIE OTKOPPEKTUPOBAHBI B LIEJISAX YU€Ta BIMSHUS CPel-
HEro HampsKeHus (acuMMeTpyu 1uKia). [ToCKOoMbKy IpY UCIBITAHUSIX,
I10 pe3yJIbTaTaM KOTOPBIX IIOCTPOCHBI YCTaJIOCTHRIC KPUBHBIE, HE YUUTHIBA-
JIOCh BJIMSIHME KOPPO3UHU IIPY HAPYLICHUSX BOIHOTO PeXMMa 1 KOHCep-
BallMy KOTJIOB U TPYOOTIPOBOAOB, BAUSHNE 3TUX (DAKTOPOB JOJIKHO YyUU-
THIBATbCS BBEJACHMEM JOTOJHUTENBHOTO KoadduIlMeHTa 3anaca 1o Ha-
MPSKEHUSIM He MeHee 4 WY MO0 JOJTOBEYHOCTU He MeHee S0.
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10”5, 100 :
MIla :
gg 20 "CH——
=====r=S=c=== == .%3_2)%490%. 4.505. .‘.‘ZO_SOO% ===2:
20 =
=
10 S
8
7
6
5
2. T T 1+ T o o o o e T o o o T T
2 345678 2 345678 2 345678 2 345678
10? 103 10* 10° 10°

Huxknr N

Puc. 5.2. PacueTHble KpUBbIe MAJIOLIMKIIOBOM YCTAOCTH YIJIEPOJUCTHIX CTaleit

—

AU S

2 345678
10 10°

Hukn N

Puc. 5.3. PacueTHble KpMBbIe MaJOLIMKIIOBOM YCTAIOCTU HU3KOJETMPOBAHHBIX
crayeit Mmapok 12XIM®D,15XIM1D, 12MX u 15XM
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10's,, 100
MIla
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7]

i
il

f

% — T | — ——— |
T | —— T | — ——— |

I
A
v

8
g
==

" : %&E
3 T T T
2 345678 2 345678 2 345678 2 345678
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Puc. 5.4. PacueTHbIC KpUBBIC MAJIOLIMKIOBOI YCTAOCTH ayCTEHUTHBIX XPOMO-
HUKEJIEeBBIX CTajlei

5.1.5.6.3. I1py MakcMMaJIbHBIX TEMIIEpATypax MeTaljla, OTINYAOIIX-
cs OT TIpUBEAEHHBIX Ha rpadukax (cMm. puc. 5.2, 5.3, 5.4), nonmyckaemast
aAMIUTATYa HANPSKEHUI [C,] MK TOMYyCKAaeMoe YMCI0 UUKIOB [N]
OIpPEACISIIOTCS TUHEHHON MHTEPIOJISLIMEeH; SKCTPAIOJISILINS KPUBBIX HE
JIOITyCKaeTCs.

5.1.5.6.4. PacyeTHOE HanpsKE€HUE NPU MOJI3YYECTU G, IIPEACTABIAET
c00011 MaKCUMaIbHOE IIABHOE HOPMAaJIbHOE HAIIPSDKEHNUE, OIIPeIeICHHOE
C YU4ETOM IJIACTUYHOCTH U TI0JI3y4eCTH MaTepHasia IIpu HOMUHAIbLHOM pe-
KMMeE 3KCIUTyaTallvH.

ITlpumeuanue. J10 pa3paboOTK1 COOTBETCTBYIONIEH METOIMKU pacueTa 0apabaHOB U KOJI-
JICKTOPOB JOMYCKACTCS IPUHUMATh G, HAMGOJIBLIMM U3 3HAYCHHU I, BEIYUCICHHBIX 110 (hop-
MyJiaMm:

6.=Ko,; 6,=K0o,,,
rme K= 1,4 mpu Ao, <1
1’5( G]max + [G]min)
Ac,;
K= 1,5 npu >1
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3HayeHus G, W G, CIELYeT ONpeleisiTh, MPUHUMAsH SHAYCHMUS! koadduireHrta oc-
J1abJIeHUs OTBEPCTUAMM @ = 1.

5.1.5.6.5. Eciu 1,25(c, /0,
CUYETHBIX LIMKJIOB MyCK—OCTaHOB; eciiu 1,25(6,/C
€MOCTh OT MOJI3yYECTH HE YIUTHIBACTCS.

5.1.5.6.6. Ecnu B pacyeTHOI TOUKE JETATA UMEIOTCS CBApHBIE IIBHI, TO
JIOITyCKaeMOe YMCJIO MKJIOB YMEHbIIAeTCsI B IBa pa3a 10 CPaBHEHUIO C
MOJIyYEHHBIM MO KPMBBIM MaJOLMKIOBON YCTaJOCTU MPU OTCYTCTBUU
IIIBOB.

5.1.5.6.7. Ecinu netab roaBepraeTcs LMKJIaM Harpy:KeHusl pa3anyHo-
IO TUMA IIPU HEM3MEHHBIX 3HAUCHMSIX ITapaMeTPOB HOMUHAJIBHOTO PEXKU-
Ma, TO IIJIsI OLIEHKM JOJTOBESYHOCTHU CJICAYET MCIOJIb30BaTh (hOPMYITY

)21, To nomyckaetrcs He 6oee 1000 pa-
)<0,5, To moBpexKaa-

T

m

YN 125 % | <.
i [N ], (O

Ecnu B mpouecce paboThl 3HaYCHUST TEMIIEPaTyphl U HArpy30K IpU
HOMUHAJILHOM PEXMMe U3MEHSIIOTCS, TO IJISI OLICHKY JOJITOBEYHOCTH CJIe-
IIyeT UCITOIb30BaTh (GOpPMYITY

m
n

I
YNy Eilias % | <p,
o [N T O vy

!
e T,= 3.1,
i=1

5.1.5.6.8. Ecnu 3amanHoe yncio nukiaoB meHee 1000, To pacueT peko-
MeHayeTcs npou3BoauTh Ha 1000 UKITOB.

5.2. PacueT TpyOONpoOBOAOB Napa U ropsyeil BoAbl HA TONMOJIHUTE/IbHbIE
HArpy3Kd H MaJIOIMKJIOBYIO YCTAJIOCTh

5.2.1. Obuue noroxncenus

5.2.1.1. TIlpeanonaraetcsi, 4To padbouyre mapamMeTpbl TPAHCIIOPTUPYE-
MOIi cpelibl B TeUeHUE MOJHOTO CpoKa CIyXkObl TpyOOIpoBOAa HEe U3Me-
HSTIOTCS.
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151 BBITTOJTHEHUST pacyeTa MPOYHOCTU TPYOOIpPOBOJa HEOOXOIUMO
MPeIBAPUTETBHO OMPEACIUTH BOZHUKAIOIIUE B HEM BHYTPEHHUE CUJTOBBIE
(akTopsl. [TpuMeHsIOIIKMECS 1T 3TOU 1IeJIM METOAWUKU U IMPOrPaMMBbl OC-
HOBBIBAIOTCS Ha Pa3JIMYHBIX KJIACCMYECKUX U CITeIIMaIbHbIX METOAAX pac-
KPBITUSI CTaTUYECKOM HEOIpeaeTMMOCTH.

5.2.1.2. TlpenycMaTpuBaeTCs BBIMTOJIHEHUE pacyeTa MPOYHOCTH TPyOO-
MPOBOJa KaK Ha CTaTMYECKOe, TaK M Ha IUKInYeckoe HarpyxeHue. [1pe-
JIYCMOTPEHBI pa3IMIHbIe TPeOOBAaHMS K pacueTaM BBICOKOTEMITepaTypPHBIX
1 HU3KOTEMIIEpPaTypHBIX TPyoOoIrpoBomoB. K BbICOKOTeMIIEepaTypHBIM OT-
HOCSITCSI TPYOOIIPOBOIBI M3 YIJIEPOAUCTHIX, HU3KOJICTUPOBAaHHBIX MapTraH-
LIOBUCTBIX, XPOMOMOJIUOAEHOBBIX 1 XPOMOMOJIMOIEHOBAHATUEBBIX CTAJIEH,
AKCIUTyaTUPYIOLIMXCS IPU TemIiepaType cpeabl B HuX Boiliie 370 °C, u Tpy-
OOMPOBOIBI U3 AyCTEHUTHBIX MApOK CTaJIel, 9KCILTyaTUPYIOIINUXCS TPU
TemrnepaType cpeabl B HUX Bblie 450 °C. OcTtanibHble TPyOOIPOBOIBI OT-
HOCSITCS K HU3KOTEMIIEpaTypPHbIM.

5.2.1.3. PacyeT HU3KOTEMITepaTypHbBIX TPYOOIIPOBOIOB Ha CTATUYECKOE
HarpykeHue Ipou3BOAUTCS 10 (popMmysiaM, MOJyYEHHBIM 110 METOIY Mpe-
JIEJIbHOTO COCTOSIHUS ((hOPMYJIbI IJIsI pacueTa TpyOoOoIpoBoaa Ha COBMECT-
HOE JeHCTBUE NaBJICHMSI, BECOBOM HArpy3Ky U pabOuYMX Harpy3oK IpoMe-
JKYTOYHBIX o11op). PacdeT xxe Takux TpyOOIIpOBOAOB Ha LIMKIMYECKOE Ha-
IpyXeHHEe ITPOM3BOAUTCS IO METONMKE, OCHOBAHHOM Ha MCCIIeI0BAHUSIX
B 00J1aCTU MaJIOLMKJIOBOM YCTAIOCTU U YYUTHIBAIOIIEH pe3ybTaThl OKC-
MMepUMEHTAIBHOTO MCCIICAOBAaHMSI pa3pylIeHUS 2JIEMEHTOB TPYOOIIPOBO-
Jla TIpY LUKJINYECKOM HarpyXeHuu ((popMysisl 1T pacyeTa Ha COBMECT-
HO€ JEeWCTBUE NaBJIEHUS, CAMOKOMIIEHCALINU U YCWJINI COMPOTUBICHUS
MPOMEXYTOUHBIX OTOP).

5.2.1.4. Pacuet BbICOKOTEMIIEPATYPHBIX TPYOOIIPOBOAOB Ha COBMECT-
HO€ CTaTMYECKOE HarpyxXeHue NaBJIeHUeM, BECOBOW HAarpy3Kon U yCUJIU-
SIMM OITOp B pab0YeM COCTOSTHMU TaKKe BBITIOJHSIETCS 1Mo (popmysaaM Tpe-
JIeJIbHOro cocTosiHus. 151 pacueTa TakKux TPYOOIIPOBOAOB Ha CTaTHYec-
KOe JeicTBMEe BCeX Harpyxarlliux (akTopoB B pabouyeM COCTOSIHUU
MIPUMEHSIETCSI METONI MaKCUMaJIbHBIX HapPSDKEHUM IIpU ydeTe pesakca-
LIMYA HAMpPSDKeHU caMoKomIteHcauu. LIMKIMYHOCTD Harpy>KeHUsT BbI-
COKOTEMITIepaTypHBIX TPYOOIIPOBOIOB YUUTHIBACTCS B PacUeTe HEIOITyIIIe-
HHEM IIaCTUYSCKUX IIEPErpy30K B XOJIOTHOM M pabouyeM COCTOSTHUM.
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5.2.2. Yenosnvie obo3nauenus

5.2.2.1. B ¢popmynax npuHSITH 0003HAUYCHUS, MPEACTaBJICHHBIC B

Tabma. 5.3.
Tabauua 5.3
WHHLIA
CumMBoOJI HaumeHoBaHue En
U3MepEeHUsT
1 2 3
D HoMuHanmbHbI HApY>XKHBINA AUaMETP MM
a MOMCPEYHOr0 CCYCHUST TPYOBbI
s HoMuHanmbHast TONIMHA CTEHKU TPYObI MM
r CpenHui paadyc MOIepedyHOro CeUeHU ST MM
R Panguyc ocu KprBOJIMHENHON TPYObI MM
HavanmbHas a/utMIITUYHOCTD (OBTBHOCTS) TI0-
4 TIEPEeYHOIO CeueHUsT TPyObl (OTHOILIEHVE pa3- %
HOCTH MAaKCHUMAJIBHOTO 1 MUHUMATHLHOTO Ha- °
PY>XKHBIX TUAMETPOB CEUEHMSI K X TIOJyCYMME)
F Inouank MonepevyHoro ceueHust Tpyobl MM?
w MoMeHT CONpOTUBJIEHUS TPYObI U3TMOY MM
A be3pasMepHbIii reoMeTpUYeCcKrii TTapaMeTp —
o Vroim Mexxny KpallHIMH CEUSHUSIMU KPHUBO- rpa
JIMHEHOI TpyObl P
/ PaGouast TemriepaTypa CTEHKM y4acTKa °C
p TpyOOIpoBOIAa
Z, TemriepaTypa CTEHKH B XOJIODHOM COCTOSTHUU °C
¢ Temneparypa HarpeBa ydacTka TpyoonpoBoaa °C
H @, =t —1)
p X
QPuKTUBHBIE TeMIIEpaTyphl HaIpeBa, IIPUHI-
Lo Lo MaeMble B pacyeTax JJjisi paboyero u XoJiona- °C
HOTO COCTOSTHUSI
p Pabouee maBieHue B TpyOonpoBoae MIla
Nzru ue U KpyTsl MOMEHTHI B ce-
M. M. M 3rudaroliye pyTslMe MOMe ce Ha
* 7y e | yeHNH TPyOOIIpOBOIA
OceBast cuJjia B ceYeHUU TpyOOIIpOBOIA, BO3-
N HUKAIOIIAs TIOM JIEMCTBUEM BECOBOM HArpys3- H
2 KU 1 CaMOKOMIICHCAIIUU TeMIIepaTypPHBIX
pacumpeHUn
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Oxonuanue maoa. 5.3

2 3

BespasmepHblii mapaMeTp BHYTPEHHETO 1aB-
JIEHUST

Moaynab yOpyrocTu MaTepuaa MlIla
Monyab ynpyroctu Marepuaia npu padodei MIla

TeMIIepaType
To ke, B XOJIOQHOM COCTOSIHUU MIla

Koad pmieHT momsatmmBoCcT KpUBOJIMHEN-
HOI TpyObl, YUUTHIBAIOLLIMI BIUSIHUE BHYT-
k PEHHETO AaBJIEHUS (OTHOIHCE-II/IGUHOI[aTJ'II/I-

» BOCTH Ha U3IMMO KPUBOJUHEMHON U ITPSIMO-
JIMHEWHOW TpyO OIMHAKOBBIX CEUEHUI 1
Marepuaa)

[u—

oy w8

KoadduiiveHT moaaTmBoCT KpUBOJIMHEN-
PE HOI TpyObl, YUUTHIBAIOIINIA BIUSTHUE BHYT-

» PEHHETO JaBJICHUS U COMIPSTKEHMS C TIPSIMO-
JIMHEHUHBIMU TpybamMu

KoadduimeHT nHTe HCMUKALTMKM N3rMOHBIX
Y, MOIEPEYHBIX HATIPSDKCHUU B KPUBOJIMHE - —
HoI1 TpyOe

KoadduimeHT nHTeHCUMUKAITUNA U3TUOHBIX
B, IPOIOJIbHBIX HATIPSDKEHUM B KPUBOJIMHE - —
HoIi TpyOe

[IpuBeneHHoe HaMpsPKeHUE B CTEHKE TPYObI

o MIla
np OT ICCTBUSL BHYTPEHHETO JaBJICHUS

HpOI[OJ'[bHBIG HaIIpsAKCHUA OT M3rU0AaroIIero

'S : MIla
MmN Ozmn MOMEHTA 1 OCEBON CUJIbI

T Hanpsckenue kpyyeHust MIla

5 JlornyckaeMoe HaIlpsDKeHUe TpY pacueTe Tpy- MITa
on GOIPOBOIA TOMBKO HA ICHCTBUE JABIIEHUSI

KoadhdurimeHTsl MpoYHOCTH MPOAOIBLHOTO U .
P> Py MOTIEPEYHOTO CBAPHBIX CTHIKOB

k KoadduumeHt neperpy3ku —

C, Jloryck Ha yTOHeHUe CTeHKU TPYObI MM
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5.2.3. Dmanvl noanoco pacuema mpyoonposooa

5.2.3.1. s OLIeHKHW MPOYHOCTH TPYOOIIPOBOIA, a TAKXKe IJIST OTIpeie-
JICHUs TIepefaBaeMbIX UM YCHJIMI Ha 000pYIOBaHUE U IIEPEMEIICHUIA eTo
CEUCHMI IIPY HarpeBe MPOM3BOIUTCSI MOJTHBIMA pacdyeT TpyOOIpo-
Bona. OH cKIIagbIBaeTCs U3 PsAla pacueToB (3TAIlOB), KaXKIbI U3 KOTO-
PBIX BBITIOJIHSIETCSI HA COBMECTHOE ICTBIE OIIPEAeICHHOTO YaCTHOT'O CO-
yeTaHUsl Harpyxarmomux ¢hakTopoB (Tadm. 5.4).

Tabauua 5.4
DTansl MOJHOTO pacyera TpyoonmpoBoaa
YuursIBacMBIE Harpy-
HazHaueHue 3Tamna mis
Karoriye (PaKkTophl TS TDYGOIDOBOIOB
Oo6o3Ha-| Comepxa- TPYGOTPOBOJIOB pyoornp
YeHUe | HUe dTamna
HU3KOTEM- | BBICOKOTEM- | HU3KOTEM- | BBICOKOTEM-
MepaTypPHbIX | TIEPATYPHBIX | TIepaTypHBIX | TIEpaTyYPHBIX
1 2 3 4 5 6
BHyTpeHHee faBJieHuE; .
Pacuer Ha ’ OreHKa CTaTMYeCKOi
. BCCOBAsT HATPy3Ka; VOIS
JeiCTBYE MPOYHOCTU Ha COBMECT-
I N IIPOMEKYTOYHEIX OIIOp B .
BECOBOI HOE JICIICTBIE YKA3aHHBIX
HArpy3Ku padodem c HATpy:Kalolmx ¢haKTopoB
(pabGourie Harpy3KH1 O1Iop)
BuyTrpeHHee narinexue; OreHka
BeCOBAsT HAarpy3Ka; YCUIISI cTaTndec-
Pacyer st | TPOMEXYTOYHBIX OMOP B KOI TIpOY-
pabodero | PabOYeM COCTOSIHHM; TeM- HOCTHM Ha
cocTosHMsL | TepaTtypHoe pacipeHue COBMECTHOC
HA COBMECT- (camokoMmITeHCaIMs) Jeiictre
I HOe JieiicT- | “COOCTBEHHBI®> CMELLCHUA BCEX Har-
BUE Bcex | 3AUIEMIIEHHBIX KOHIIEBbIX PYKAOIIX
HArpysKaro- ceyeHu i (haktopos
OPAC™ 1 Onpenerenve yaumiit
GbaKTOPOB | MoHTaxHast | TSDKKA Win DeA Y
BO3ICHCTBYSI TPYOOITPO-
pacTsokKa | MOHTaKHast
BOJA Ha 00OpYIOBAHYE
pacTsokKa
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Oxonuanue maba. 5.4
1 2 3 4 5 6
OreHka
PacderHa | BHyrpeHHee mapieHue; | YCTIOCTHOI
JielicTBre | TeMIieparypHoe pacim- | TPOYHOCTM
TeMIICpatyp- PEHUC, ((CO6CTBCH]‘IBI€>) Onpeﬂe_]'[e]me TeMIiepa-
111 HOro padim-| CMCIICHUA 3alllCMJICH- TYPHBIX HepeMeH.[eI-H/Iﬁ (’I:e.
PCHUA (Ha HbIX KOHIIEBbBIX CCUCHNMN, HCPCMCH_ICI{I/Iﬁ npu Tiepe-
CAMOKOM- | YCUJIHSI COMPOTURICHUS | xope TpyGOMpOBOLIA U3
HeHcaI_H/HO) IIPOMEKYTOUYHLIX OITOP XOJIODHOTO COCTOAHUS B
pabouee)
Pacuer st BecoBas Harpy3ka;
XOJIOMHOTO YCUJTAS TTPOMEXKY - Oterka
(Hepaboye- | toynpIx ornop (Harpy3ku
MPOYHOCTU
r0) COCTOsI- OIIOp B XOJIOZHOM
v HUs Ha COCTOSTHVN )
COBMECTHOE
JeiiCTBYE OrnpeneneHre yCUIMi
Beex Harpy- | MoHTaxHast| Camopac- | BO3Ie#iCTBYsI TPY6O-
SKAFOLIX pacTsKKa TSKKa npoBoaa Ha o0opy-
¢akTopoB JOBaHUE

Kak BugHo 13 Tabi1. 5.4, olleHKa IPOYHOCTU HE TPeOyeTCs:
JIJIST BBICOKOTEMIIEpaTypHOTO TPyOOIIpoBoa B pacuete o atamy I11;

JIJIS1 HU3KOTEMIIEpaTypHOro TpyoomnpoBoaa B pacuerax 1o atanam II u IV.

5.2.3.2. Ha sranax I, II, III mo;tHOTO pacuera BHYTpeHHEE JaBJIeHHUE HA
y4JacTKe TpyOOIIpoBoOJa MPMHMUMAETCSI paBHBIM MaKCHMMaJIbHOMY pabode-
My JaBJICHWIO TPAHCTIOPTUPYEMOI1 Cpe/ibl Ha 3TOM yJacTKe.

5.2.3.3. Pabouas Temneparypa CTEHKM ydacTKa TpybompoBoaa !, Ipu-
HUMAaeTCsl paBHOM MaKCUMaIbHOI paboueil TeMreparype TpaHCIIOPTUPY-
€MOI1 cpenbl B Mpeneiax 3TOro yyacTka.

5.2.3.4. B pacuerte 1o atamy III B kauecTBe TeMnepaTypbl HarpeBa yJya-
CTKa TpyOOIpoBOa MPUHMUMAETCSI Pa3HOCTb €TI0 TeMIlepaTyp B pabodyeM U
XOJIOHOM COCTOSIHMH, T.¢. [, =1 — I. 3HauyeHue Koa(puireHTa JMHeH-
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HOTO pacIIMpeHust MeTajlia B pacueTe no atamny [1I mpuHuMaeTcs B 3aBU-
CHUMOCTH OT paboueii TeMIepaTyps! /..

5.2.3.5. PacyeT o atany I mponu3BoAMTCS P HYJIEBOM 3HAYEHUU TEM-
repaTypbl HarpeBa TpyooInpoBoaa (UK IMPU HyJIEBOM 3HaAUeHUU KO3 hU-
LIMEHTAa JJUHEWHOIO paclIMpPeHMsi) U HYJIEBbIX 3HAUEHUSIX «COOCTBEHHbBIX»
CMEIIEHUI KOHIIEBBIX 3alleMJIEHHBIX CEYeHUN (3TU CMEILEeHUs BbI3bIBa-
I0TCSI TeMITepaTypHBIM paclIMpeHUeM KOpITyca 000pYIOBAHMSI).

5.2.3.6. PacueT HU3KOTEMITEpATYPHBIX TPYOOITpoBoIoB 1o atany 1 npo-
WU3BOIUTCS IIPY BBEIESHUM 3HAYECHUI ACHCTBUTEIHLHONM TEMIIEpaTyphl Ha-
rpeBa y4acTKOB 7 .

ITpu pacuete BbICOKOTEMMEpPATypHBIX TPyOONpoBoaOB 1o 3Tamy II B
LIEJISIX OLIEHKM TTPOYHOCTH JOIMYCKAETCS YYeT CaMOpaCTSIKKU, 00yCIIOB-
JICHHOM peJlakcallieil HalpsoKeHW caMOKOMIIeHcaluu. B aTom ciydae
BMECTO 3HAUYE€HUI NeCTBUTEIBHON TeMIIepaTypbl HarpeBa BBOISITCS 3HA-
yeHUs1 (PUKTHUBHOM (YCIOBHO 3aHMKEHHOI) TeMmIiepaTypbl Harpesa, OIl-
penensieMble 0 (hopmye

tpd) = 075X t}n
rae ¥ — Kod(hdUImeHT ycpeqHeHns] KOMIIEHCAIIMOHHBIX HAMpPsSDKeHUH,
MPUHUMAEMBbIi 110 puc. 5.5 B 3aBUCUMOCTHU OT paboueit Temriepa-
TYpHI 1.

IIpu 3TOoM BBOAMMBIE B pacueT 3HAYEHUST «COOCTBEHHBIX» CMEILECHUIA
KOHILIEBbIX CEUCHMIA TaKXKE ITOJKHBI ObITh YMEHBIIEHBI YMHOXEHUEM Ha
koadbuiment 0,5y.

Bo Bcex cayuasax pacuer 1o atany Il npou3BoauTcs: mpu 3HAYCHUSIX
Ko3(dunreHTa TMHEHHOTO pacIIupPeHs, COOTBETCTBYIOIINX paboueii
TeMIIepaType Y4acTKoB 7.

5.2.3.7. Pacuer o atamy 1V HU3KOTeMITepaTypHBIX TPyOOIIPOBOIOB BhI-
MOJIHSIETCS TIPU HYJIEBOM 3HAYEHMH TeMIIepaTypbl Harpesa (M HyJeBOM
3HaUYeHUU KO DULIMEeHTa JUHENHOTO paCIIUPEHMS).

Pacuer no artamny IV BbIcOKOTEMITEpaTypHbBIX TPYOOIIPOBOAOB MPOM3BO-
JIUTCSI TIPY BBEJACHUM B KaueCTBE 3HAYEHUI TeMIlepaTyphbl HarpeBa y4acTKOB
(UKTHUBHOI OTpULIATENILHON TeMIlepaTyphl, OINpeaessseMoil 1o ¢popmysie

Lo = -0t

rne & — KO3(GUILMEHT peslakcallui KOMIEHCAIIMOHHBIX HAIPSDKeHUH Tpu-
HUMAETCsI 10 PUC. 5.6, a TaKKe P BBEICHUM 3HAUYCHUI (PUKTUBHBIX
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«COOCTBEHHBIX» CMEIIEHWI KOHUEBBIX CEUEHU, TOTYYaIOIINXCS
B PE3YJIbTATC YMHOXEHHUS 3HAYCHUIN NEUCTBUTEIBbHBIX CMEILEHUA
Ha BEJIMYMHY & CO 3HAKOM «MUHYC». IIpu 3TOM mpuHUMaeMbie
3HaYeHUST KoahumeHTa JMHEHHOTO paCIIMPEeHUs TOKHBI CO-
OTBETCTBOBATh paboueil TeMIepaType .

i T~ 3
0.7 T~

i 2 \
0,6

[ ]

0,5 \

0,4 i N

0’3 L1 1 L1 1 ] ] L1 1 ] ] ] ] ] L1 ] ] ] | - | I I |
370 400 450 500 550 600 650 t,°C

p7
Puc. 5.5. KoapdpuuneHT ycpeqHeHUST KOMIIEHCALIMOHHBIX HATIPSIKEHUIA:
1 — cranp 20; 15I'C; 16I°C; 2 — 12XIM@; 15X1IM1®D; 15XM; 12MX;
3 — X18HIO0T; X18HI2T

5.2.3.8. Pacuer o stanam I u 11 mpou3BoaMTCST IpU MOAYJISIX YIIPYTO-
CTU MaTepuaa, COOTBETCTBYIOIINX paboyeii TeMIIepatype 7, a pacyer Io
atanam III u IV — npu Moayssix ynpyroctu, COOTBETCTBYIOLLIMX TeMITepa-
TYP€ XOJIOAHOTO COCTOSHUS f . SHAYEHUE MOIYJIsl YIIPYTOCTH CIIEAYET ITPH-
HUMAaTb COIJIACHO MPUIOXEHUIO.

5.2.3.9. KoadhduuueHT TMHEHHOTO pacuIMpeHusl MaTepuaia CleayeT
MMPUHUMATh COIJIACHO MPWJIOXEHUIO.

5.2.3.10. Pacuetnl mo atamam I, 11, IV BeImoaHSAIOTCS MpU BBEACHUU
COOTBETCTBYIOIIMX 3HAYEHUI YCUINI TPOMEXYTOUHBIX YIIPYTHUX OIOpP (MX
Harpy3oK B paboueM M XOJOZHOM COCTOSTHUM TPyOOITpOBOIA).

Ycumnust CONpOTUBICHUS IIPOMEXXYTOUHBIX YIIPYTUX OIOpP, YIMUTHIBae-
Mbie Ha 3Tare 111 moaHoro pacdeTa, BO3HMKAIOT B pe3yJbTaTe 1eopMiu-
poBaHUS TPYOOIIPOBOAA IIPU HATPEBe.
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Puc. 5.6. KoaddbuuueHT perakcauuu KOMIEHCAIIMOHHbBIX HATIPSKEHUIA:
1 — cranp 20; 15I'C; 16T°C; 2 — 12XIM@; 15X1IM1®D; 15XM; 12MX;
3 — X18HI0T; X18HI2T

DT yennus (pupalieHust Harpy30K oIop) aBTOMaTUYeCKU YIUTHIBa-
I0TCS1, €CJIM pacyeT BBIMOJIHSIETCS 110 CXeMe HarpeBaeMoro TpyooIipoBoa,
OIMMPAIOIIETOCsT Ha YIPYIMe OMOPbI, IPUYEM B pacuyeT BBOASTCS (haKTH-
YeCKMe XKECTKOCTH 3TUX OIIOP.

Bo3zneiictBue Ha TpyOOIPOBOI OMOP CKOJBXECHUS U HAIIPABJISIOIINX
OITOp YYMTHIBAETCSI Ha BCEX ATAIlaX IOJHOIO pacyeTa TPyOoOoIpoBoIa; Ipu
5TOM B TOYKAX YCTAHOBKHM OITOP BBOASITCSI 3KECTKIE CBSI3M, UCKIIIOUAOIIIE
HEIIOITyCTUMEBIE OTIOPOil TIepeMeIleHNUS.

5.2.3.11. Bentn4uHBI CUJI TPEHUSI, BOSHUKAIOLINX IIPH TepeMeIIeHUSIX
TPyOOITPOBOAA OT HarpeBa, IpU ONpeaeIcHUN HATIPSDKEHUI B HU3KOTEM -
NepaTypHbIX TpybompoBoaax yuuTsiBatoTcs Ha atane I1I, B BeIcoKoTeM-
nepatrypHbIX — Ha 3Tarne 1l u rpu ornpeaeneHuu yCwinii Ha Oropbl U 000-
pynoBanue — Ha aTarie Il g1 Bcex TpyOOTIpOBOIOB.
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136 Hopmot pacuema na npounocmos cmayuonapHoix

5.2.3.12. O06 yyeTe MOHTaXKHOM pacTsSKKM B pacyeTax 1o atanam I u
IV em. . 5.2.8.5—5.2.8.8.

5.2.3.13. Ecnu TpyOOTIpOBO/I SKCILTyaTUPYETCS HE B €TMHCTBEHHOM Ba-
pUaHTEe TEMIIEPATYPHOI'O COCTOSIHUSI BCEX €ro YYacTKOB, TO IMOJIHBIN pac-
YeT ero CJIeAYeT BHIITOJIHSITD /IS TOTO BapyMaHTa TEMIIEPaTypPHOIO COCTOSI-
HUsI, KOTOPOMY COOTBETCTBYIOT Hau0o0JIee TSKeIble YCIOBUST HarpyKEeHUs.
Ecnu Takoit BapraHT TeMIlepaTypHOI'O COCTOSIHMSI HEBO3MOXKHO YCTaHO-
BUTH 0€3 MOJHOTO pacyeTa, TO pacdyeT BBIIOJHSICTCS IS Pa3INYHBIX Ba-
PUAHTOB COCTOSTHUSI.

5.2.3.14. Ecimm TpyOOITpOBOI COCTOMT M3 HU3KOTEMIIEPATYPHBIX W BBICO-
KOTeMIepaTypHbIX y4acTKOB, JOITYCKAETCsI pacyeT ero MpOYHOCTH MPOU3BO-
JIUTb C YYETOM CaAMOPACTSIKKU BbICOKOTEMIIEPATYPHBIX YYaCTKOB (CM.
m. 5.2.3.6 m 5.2.3.7).

5.2.4. Onpedenenue ycuauil o3deiicmaus mpyoonposooa Ha 060pydosarue

5.2.4.1. Ycunug Bo3aeiicTBUs TPYOOIIpOBOAa Ha 000pyaI0BaHUe (Harpy3-
KU Ha 000pyAIOBaHME), K KOTOPOMY OH IIPUCOEIUHEH, ONPEILISIOTCS pac-
yetaMu 110 atanaM Il (misg paGouero cocrostHust) v 1V (st Xoa0mHOTO
coctosiHus). Pacuerom o stamy 111 onpenensitorcst mpupalieHus yCuania
TpyOOIIpOBOAA IIPU MEPEXOMIE €T0 13 XOJI0IHOTO COCTOSIHUS B paboyee.
5.2.4.2. Eciim mMeI1oTcs pe3ysIbTaThl pacueTa TpyooripoBoa 1mo atarmy 11
C YU4ETOM CaMOPAaCTSKKM I10 CITOCO0Y (PMKTUBHOI TeMIlepaTyphl HarpeBa
(cM. 1. 5.2.3.6) u ecim pabouas TeMIiepaTypa U MaTepuajl BCeX ero y4acT-
KOB OIMHAKOBBI, TO IlepeaaBaeMble Harpy3Ku Ha 00OpyaoBaHUE B pabo-
YeM COCTOSIHUU MOTYT OBITh OIIpeleIeHBI IT0 hopMyJie
1
X](I) :_(XH _‘XI)+‘XI’
0,5
rae X, — Kakoii-mibo cunoBoil ¢hakTop (BEpPTUKalbHAs CUJla, MOMEHT B
TOPU3OHTAIbHOM IJIOCKOCTU M T.JI.) U3 COBOKYITHOCTH MCKO-
MBbIX YCUJINI;

X, — TOT Xe CUIOBOi (akTop, onpeneiasdeMblii Ha stane Il pacuera
MpU BBEAEHUU KOR(DPUILIMEHTA YCPEAHEHUS X;
X~ — TOT Xe CuIOBO#i (pakTop, BhIUMC/IAEMbId Ha stame I pacyera.

B nipotBHOM Ci1ydae TpeOyeTcs BBITOTHUTH CIIELMATBHBIA pAacyeT BhICOKO-
TeMIIepaTypHoro Tpyborposoza 1o srary 11 ¢ BBeneHreM Temrieparypbl HarpeBa £ .
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5.2.4.3. Ecnu TemnepaTypa U MaTepyall BCEX y4aCTKOB HU3KOTeMIIepa-
TYPHOTO TPyOOIIPOBOIA OAWHAKOBEI, YCWIIMS BO3ICUCTBUS €ro Ha 000opy-
JIOBaHKE B XOJIOJHOM COCTOSTHMM MOXKHO OIPENe/IUTh 0e3 BBIIIOJIHECHUS
pacueta 1o stamny IV. I1pu a3TOM ucnoab3yercs hopmyia
EX
Xy =(Xy— X) + X, — Xy»

P

e X, — Kakoi-1mbo cuioBOi (DaKTOp M3 COBOKYITHOCTU MCKO-
MBIX YCUJIUAMN;
X,, X,, — TOT Xe CUIOBOi (hakTop, BEIMMC/IAEMBII Ha sTamax 11 u

IIT pacuera.
5.2.4.4. O0 yyeTe MOHTaXKHOI PacTsLKKU M. mil. 5.2.8.5—5.2.8.9.
5.2.4.5. JlonycTMBIe Harpy3ku Ha o0OpydoBaHME YCTaHABIMBAIOTCS
3aBOJOM-M3TOTOBUTEJIEM.

5.2.5. Onpedenenue koaghuyuenma nodamausocmu KpueoAUHeliHbIX mpyo
U CeKMOPHBIX KOAEH

5.2.5.1. TIpu pacKpbITUM CTAaTUUYECKOI HEOMpeaeIMMOCTU TPyOOIIpo-
BOJIa YUMTBHIBAETCS TMOBBILIEHHAs MOJATIUBOCTh HA U3TUO KPUBOJUHEN-
HBIX TPYO U CEKTOPHBIX KOJIEH, IJISI Y4ETrO HEOOXOAMMO OIpeaessITh Kod(-
(GUUMEHTHI MOJATIUBOCTU ITUX DJIEMEHTOB.

5.2.5.2. KoahdUimeHT NoaaTaMBOCTU KPUBOJUHEWHON TPYOb k BbI-
YUCIISIeTCs KaK Mpou3BeaeHrue Ko duilieHTa IMoaaTIMBOCTH k onpe—
JiesieMoro 6e3 yuera CTeCHEHHOCTH 1ehopMallii €€ KOHIIOB OT BIMSHMS
MPUMBIKAIOIIUX TPSIMOJIMHEWHBIX TPYO, Ha KoadduimeHT {, yauTbiBaro-
W 3Ty CTECHEHHOCTH Je(hOpMallni, T.e. k =k C

5.2.5.3. Jlng onpeneneHUAS Koaq)(I)MuHeHTa HO,Z[aTJ'[I/IBOCTI/I k WCITOJTb-
3yeTcs popmyna

1,125
k =1+——"—.
P b (1)

BenuunHa b BEIYUCIISIETCS MO CIEAYIOIIUM (DopMyIaMm:
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a, =1,010+1633\% +99a;
a, =1,016+661A° +63w—0’2316;

a

21
a, =1,028 + 204\* + 35w — 0 97;

a (2)
a, =1,062+37,5\> +150— 0’1914;

a,
b=0,125+1,5\" 1302977

a,

[TapameTpsl A 1 0 BEIYUCISIIOTCS IO (DOPMYJIaM:

E sr
D
5.2.5.4. JIns TpyO, 3HaYeHMSI A U () KOTOPBIX YAOBICTBOPSIIOT YCIOBUSIM
1,62A>0,1 u ®<0,001, koapDuieHT kp MOXKHO OIPEAESISITh 10 (hopMmyIie
1,65
T
5.2.5.5. KoaddumeHT { MOXHO onpeaeauTh 1o rpaduky Ha puc. 5.8
B 3aBHCUMOCTH OT T€OMETPUYECKOro ImapaMerpa TpyObl A, yriia 0 Mexmy
KpallHAMU CEUCHUSIMU TPYOBI I OTHOIIEHMSI paauycoB R/r (puc. 5.7). s
MPOMEXKYTOUHBIX 3HAYEHMI1 yria 0" 1 oTHOLeHUsT R/r KoadduimeHt {

OMpeaeasieTcs Mo METOAy JUHEHHON MHTEePNOILUUU, MPYU 9TOM 3Haye-
Hue { i yraa 0° = (0 mpuHuMaetcs 1o dhopmyrie

(= A
1,65
[Ipu cocraBieHUM IIpOrpaMMBl pacuyeTa TPyOOIIPOBOMOB IJIsSI BHIYMC-
neHust Koaduimenta { MOXHO UCTIONB30BaTh JaHHBIE Ta0I. 5.5.
5.2.5.6. lns Tpy6 ¢ A = 2,2 MOXHO ipuHUMATh § = 1.
s Tpy0d, MEIOLINX 3HAYEHUE TeOMETPUIECKOTo mapameTpa A =1,65
WM 3HaueHue yraa 0° > 90°, mpuHumaercs { = 1.

k
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Tabauua 5.5
3navenus ko3 puimenta {
Yron 6
A 60° 90° 60° 90°
R/r R/r=14
0,00 0,25 0,42 0,37 0,58
0,40 0,62 0,77 0,73 0,88
0,60 0,73 0,84 0,82 0,91
1,65 1,00 1,00 1,00 1,00
R/r R/r=28
0,00 0,47 0,65 0,55 0,70
0,20 0,67 0,85 0,74 0,88
0,40 0,81 0,93 0,85 0,95
1,65 1,00 1,00 1,00 1,00

5.2.5.7. dns pacuera Tpyodorposoaa 1o 3tamny IV koadduiimeHT 1mno-
JATJIMBOCTH CJIeAyeT ompeaesisiTh pu p = 0.
5.2.5.8. KoagpuuueHT noaaTInuBOCTU KOJEHa, CBAPEHHOr0 U3 Mpsi-

MOJIMHEWHBIX CEKTOPOB (CEKTOPHOTO KOJIEHa), OMpeaessieTCsl COrIacHO
yKazaHusaM M. 5.2.5.2—5.2.5.7. I1pu aToM paauyc BEIYUCISIETCS MO hop-
MyJie (cMm. puc. 5.9)

R= l°Pe ,
2 tg—=
2
rae I/, — JUIMHA CEKTOpa MO LEHTPATbHON OCH;
6, — YIroJ MEXJy ero KpaiHMMM CEYECHUSIMHU.

Cc
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Puc. 5.7. KpuBonuneiinas tpyoa

: 9*290I° O e s e e e e e e T
e e i = = e B =
NaTz====—a=
/&%\/ X? /\"// \ / 0*=0
0,6/// //>k 6 § )%/
9785
0,454 u ]
LA N Ty
7 %:2 C_1,65
0,2 >
0

0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 &
Puc. 5.8. Koaddumnmenr
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Puc. 5.9. KoneHo, BBIIOJHEHHOE CBAPKOI M3 MPSIMBIX CEKTOPOB
(ceKTopHOE KOJIEHO)

5.2.6. Onpedenerue HanpsiceHuil

5.2.6.1. HanpskeHus1 onpenesisiioTcsl B KOHLIEBBIX M ITPOMEXKYTOUHBIX
ceueHUsIX TpyooripoBoaa. BHyTpeHHMe cuoBbie (pakToOphl (M3rudaroime
MOMEHTBI M _, My, KpYTSILIMI MOMEHT M, 1 oceBast cuia Nz), OpUHUMae-
MbI€ I pacuyeTa HAIPSDKeHU, ONpeaessioTCs pacueToM TPyOOompoBoaa
10 COOTBETCTBYIOIIEMY STaITy.

5.2.6.2. OnpeneneHue HanpsKeHUM Ha srarne | mojHoro
pacdera

5.2.6.2.1. Ha srane I nosHoro pacuera TpybonpoBoaa onpenessiorcs
3¢ ¢GeKTUBHBIE HAMPSKEHUS B €ro MOIEPEYHbBIX ceueHUSIX. DOpPMYIIbL,
cITyKallue Ui BEIYMCIICHUST STUX HAIIPSDKEHWH, MOJIYYeHbI 10 METOLY
MIPEISTbHOTO COCTOSTHUS M XapaKTepU3YIOT HAIIPSIKEHHOE COCTOSTHHE T10-
MePEeYHOro CEUYeHUs B LIEJIOM.
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5.2.6.2.2. 1ng nonepeyHbIX CeYeHU I TPSIMOJIMHENHBIX U KPUBOJIMHER -
HBIX TpyO a(pdeKTMBHOE HaMpPsKEHUE OIpeesieTcs 1Mo hopMyJie

o, = \/0,750ﬁp +0°,, +37°.
(cm. Takxke 1. 5.2.6.2.3).

[IpuBeneHHOE HaIpsLKeHWE OT BHYTPEHHETO JABJICHUST BHIUMCIISIETCS
o opmyiie

_ 7D, ~(5-¢)] .
20,(5—¢) )
3HayeHUe I0NYCKa Ha YTOHEHWE CTEHKU ¢, TIPUHUMAETCS 0 TEXHU-
YECKMUM YCJIOBUSIM Ha IOCTaBKY TpyO, MAYIIMX Ha M3TOTOBJICHUE TPYOO-
IIPOBOJIA.
BeanuuHa koadduiirieHTa MpoYHOCTU NP OCAabJEHUM CBAaPHBIMU CO-
CAMHEHUSIMU @, TIPUHUMAETCS B COOTBETCTBIM C TaHHBIMU pasziesia 4.2 Hopwm.
ITpononbHOE HaNpPsLKEHUE OT U3TMOAIOILEr0O MOMEHTA U OCEBOI CUJIbI
U HaTpsKeHUe KPYYEHUs BBIUMCIISIOTCS TT0 (hopMyJsiaM:

. 0,8/M? + M’ +M ;

np

(e} =
ZMN n (pbWW F
T — kHMZ 4
2W ° ( )

MowmeHT conpoTuBieHUs W 1 miomaas morepeyHoro ceyeHus F omn-
penensioTcs mo hopMysaM:

4
W =0,0982D}|1- % :

H

F=ns(D, —s).
KoadduiimeHT mpoyHOCTH MOIIEPEYHOr0 CBAPHOIO CThIKA ITPH M3TH-
Oe ¢, MPMHUMAETCA B COOTBETCTBMM C pasaesiom 4.2 Hopm.
Kosddunuent neperpysku k npuHumaercs 1o 1. 5.2.6.2.4.
5.2.6.2.3. 11 KPUBOJIMHEWHBIX TPYyO, TeOMETPUUECKUIA TTapaMeTp KO-
TOPBIX YAOBJIETBOPSET ycJa0BUIO A < 1,4, MOMOJHUTENIBHO K pacyeTy o
M. 5.2.6.2.2 Beunciasgercs 3pGeKTUBHOE HaNpsKeHMe Mo hopMmyIie
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e JMI+M?
S T A
3HavyeHUs BeJIMYUH Q U Y TPUHUMAIOTCS 10 rpadukam Ha puc. 5.10 u
5.11. 3Havenue ¢, onpenensercs no dopmyie (3), a 3HaYeHue [G] — 110
JaHHbIM paszzaena 2 Hopw. Ilpu A > 0,05 3HaueHune 2 MOXHO ONpenesisTh
TakKe 1o popmyse

Q=0,930"7",
Koabduumnent neperpysku kK, NpMHUMAETCs COITAcHO 11. 5.2.6.2.4.

Q

14

12

o
|
|

0 02 04 06 08 1,0 1,2 1,4 &

Puc. 5.10. Koapdumment Q

© Odopmienue. PIYIT «HTL «[IpombliiieHHast 6e30macHOCTb», 2006



144 Hopmb! pacvema na npounocms cmayuoHapHix

0,9

0,8

N

0,7

0,6
o o1 02 03 04 05 06 07 08 o,/ [o]

Puc. 5.11. Koappuunent ¥

5.2.6.2.4. T1pu BBINIOJIHEHUHU pacyeTa TPyOOIpoBoaa 6e3 CyLIeCTBEH-
HBIX YIIPOIIEHW (YITeHBI BCe OTBETBJICHMSI M OMOPBI M T.J.) U IPU €TO
MOHTaXe I10 IEHCTBYIOIIMM MHCTPYKLUAM KOI(D(MULMEHT MEPErPY3KM k
MPUHUMAaETCs paBHbIM 1,4.

Ecnu nonosmHUTENbHO K YKa3aHHBIM YCJIOBUSIM TTPOU3BOIUTCS CIIIIU-
ajJibHasl KOPPEKTUPOBKA 3aTSKKU MPYXKUH ITPOMEKYTOUHBIX OITOP JIJIs yue-
Ta OTKJIOHEHUI (aKTUUEeCKNUX 3HAYEHUI BECOBOM HATrpy3KM, 3K€CTKOCTH
MPY>KUH OTIOP 1 TeMIIepaTypHBIX MePeMEIIeHUI OT IIPUHATHIX B pacueTe
3HAYEHUIA, a TaKKe BBIMIOJHSIETCS HajlagKa TpyOOIpoBoma, MOXKET OBITh
npuHATo K = 1,2.

711 HeCJTOXKHBIX MajJoTabapUTHBIX TPYOOIIPOBOIOB, KOTAAa HE IIPUME-
HSIIOTCSI TIPOMEXYTOYHBIE OTIOPHI, & HATIPSIKEHUST OT BECOBOM HArpy3Ku
Mastel (He 6osee 10 MTla), Takke MOXHO TIpUHAMATh kK = 1,2.

5.2.6.2.5. Jlii1 paBHOITPOXOIHOTO WJIM TTOYTH PaBHOIIPOXOIHOTO TPOii-
HUKOBOTO y3J1a (OTHOIIIEHUE HAPY>KHOTO IMaMeTpa K MeHbIIIeMy He 0oJiee
1,3) Beruncisgercsa 3(hheKTUBHOE HampskeHue mo ¢opmyie 1. 5.2.6.2.3,
MMpUYEeM reoMeTpruYecKril Ko3adGUIMEHT TpyObl A B JAHHOM CiIydae OIl-
penensieTcss Kak OTHOIIIEHME TOJIIMHBI CTEHKU K CPeIHEMY paauycy Io-
IepevyHoro ceueHus (A = s/r).

PacueT 1o HacrosiieMy IyHKTY BbIIOJHSIETCS IJIs1 CEUEHUI BCeX TpyOo-
IMPOBOIHBIX YYACTKOB, CXOISIIINXCS B JAHHOM TPOMHNKOBOM y3Jie ( puc. 5.12).
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1 2

~
o
N
|
\S)

Puc. 5.12. PacueTHble ceueHUsT TPOMHUKOBOTO y371a

5.2.6.3. Onpenenenue HanpsizkeHUi Ha aTarie 11 mosHoro
pacuera

5.2.6.3.1. Ha srane Il monHoro pacuera onpenaessiioTCsi 9KBUBAJIEHT-
Hbl¢ HANpsSDKEHUsI, COOTBETCTBYIOIINE Hanbojee HANPSKEHHBIM TOYKAM
MOIEePEYHBIX CEYCHUI TPYOOIIpOBOIA.

5.2.6.3.2. 1151 IpsIMOIMHEMHBIX TPYO ¥ KPUBOJIMHEWHBIX TPYO6 ¢ A > 1,0
HCIIONB3yeTcsd (hopMya

c,, = \/0,756ﬁp +0°,,, +37°.

Hanpstxkenue G,, ¥ T BBIYUCTISIOTCS COOTBETCTBEHHO MO dopmynam (3)
¥ (4), a HanpsikeHue G, — 1o dopmyie

JMZ+ M’ +M

S = e T F | )
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Koadduument neperpysku k npunumaercs 1o m. 5.2.6.2.4, a koag-
(GULIMEHT MPOYHOCTH CBAPHOTO COEAMHEHMS TIPU U3rMOe ¢, — MO JaH-
HbIM pazaena 4.2 Hopwm.

5.2.6.3.3. Ina KpUBOJUHEUHBIX TPYO (ITpH JIFOOOM 3HAYEHUM A) BBI-
YUCEHUS TIPOU3BOISTCS MO CIEIYIOIIMM YeThipeM (opmynam:

0,6k,M |B, +0.5W0,, T +(k,M ,)*;

0, =IO, 6KM +1,M)

Ynt

1 -
O =0, 6h M+, M )[B, +[0.6k,M |1, +0.5W 0, T +(k,M.)': o
0, =T,k M+ 2 M)y, + W0, Tt (kM)
_ 1 2 2
031(3 - W\/[‘O’ 6any Ym + WGHP] + (anz) . J

11 OLIEHKUM MPOYHOCTU OepeTcsl Ooblee U3 YeThIpeX 3HAUCHUIA.

Bemmuuna M onipenesnsiercst mo ¢opmyie

M =—pw Rl @

r s 100

o€ a — HaydaJlbHasd SJUITUIITUYHOCTD (OBEU'[I)HOCTI)) IIOMEPEYHOIo CCUYECHMA, %;
3HAYEHME ee MPUHMUMAETCSI COMIAcHO II. 5.2.6.8.

Wsrubaroimmii MOMeHT M_1EACTBYET B IIIOCKOCTH OCH KPUBOJIMHE-
HOI1 TpyObl, a MOMEHT M — B IUIOCKOCTH, IIEPIICHAMKYISIPHOM K IIJIOCKO-
CTH OCH TpYOHI (pHc. 5. 13V). MomeHT M_cuuTaeTcs MoJOXUTEIbHBIM, €CIT
HaIlpaBJieH B CTOPOHY YBEJIMYCHUS KPUBU3HBI OCU TPYOHI.

Koo duuuent , ucronb3yercs Aisl y4eTa yMEHbIIEHUS HANIPSDKEHUHA,
00YCIOBJICHHBIX HAYaJIbHOM 3/UTMITUYHOCTbBIO CEUEeHUSI, BCIEACTBUE MOJI-
3ydyecT. Ero MoxHO onpeaensth o ¢popmyie

x, = 0,6%,

[pUYEM ) IPUHUMAETCS O puUc. 5.5.

Koadduument &k mpuHnmaercs coraacHo 1. 5.2.6.2.4, a koadduun-
M| 1 1 .1
—>—1I| k +— | npunumaetcst k, =—; B oc-
MX 2X3 kl'[ kH
TaJbHbIX Cllyyasx k. =k .

ent k, npu M_> 0 u
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X

Puc. 5.13. M3rubatoniye MOMEHTHI B CEYeHUN KPUBOJIMHEWHOM TPYOBI

Koadpduumenter v, u B, onpenensiorca mo 1. 5.2.6.6. Hanpsoxkenue
nojacuyuThiBaeTcs 1o dopmye (3).

5.2.6.3.4. Jlyisg paBHOIIPOXOMHOTO MJIM TMOYTH PABHOIIPOXOIHOIO TPO-
HUKOBOTO y3J1a (OTHOILIEHUE OOJIBIIIETO HAPY:KHOTO THaMeTpa K MEHBIIIEMY
He OoJiee 1,3) BbIYMCISIETCSl 9KBUBAJICHTHOE HaMpsiKeHue 1Mo hopMyJie

1 2 2
o, :W\/(Oﬁknym,/Mj +My2 +Wcsnp) +(kM,), (7)

npuyeM Ko3OOULMEHT Y, HAXOAUTCA 110 11. 5.2.6.6 B 3aBUCHMOCTH OT T€0-
METPUYECKOTO MapaMmerpa A, ONpene/sieMoro B JaHHOM Cllydae Kak OT-

o
np
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148 Hopmb! pacvema na npounocms cmayuoHapHix

HOILIEHNE TOJIINHBI CTEHKH K CpeIHEMY PaaUyCy IOIIePEIHOr0 CEUCHMUS
(A =s/r), 1 napameTpa ®, OIPeaEIIEMOro Mo hopmyIie

o=18L"

L,

Pacuet o chopmyite (7) BBITTONTHSIETCS 11 CEYEHUIT BCeX TpexX Tpybo-
MPOBOIHBIX YYACTKOB, CXOSIIUXCS B TaHHOM TPOMHUKOBOM Y3i€ (3TU
ceueHus1 0003HavYeHbI Ha puc. 5.12).

Bxonsiee B ¢popmyity (7) 3HaueHUE HaIPSIKEHUS O, ONpesienseTcs
o popmyie (3).

IToncuer G, W, F npou3BOAMTCS 110 TEOMETPUUYECKUM pa3MepaM, Co-
OTBETCTBYIOIIM PaCYETHBIM CEYEeHUSIM. 3HAUCHUSI CHIIOBBIX (PaKTOPOB
IIPUHUMAIOTCSI B COOTBETCTBUM C puc. 5.14.

YA

'y

Puc. 5.14. CunoBble (pakTopsl B MOMEPEYHOM CEUEHUM TPOMHMKOBOTO y3Jia
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5.2.6.4. Onpenenenure HanpsikeHuit Ha otare 111 monHoro
pacuera

5.2.6.4.1. Ha srtarme 111 mosHOro pacueTa OINpeneisiioTcsl 5KBUBAJICHT-
HbIC MaKCHMAJIbHBIC YCJIOBHbIC HAMPSDKEHUsI LMK 6°, (pasMaxu 9K-
BMBAJICHTHBIX HAMPSDKEHUM, COOTBETCTBYIOIIME ITEPEXOy TPYOONpoBoaa
13 XOJIOMHOTO COCTOSIHMSI B paboyee U 00paTHO).

5.2.6.4.2. 1ng npsIMOJIMHEMHBIX TPYO M KPMBOJMHEHHBIX TPYO c A 2> 1,0
npuMeHsieTcs popMyna

O e = \/0,756ip +05,y +37°. (8)
Hanpspkenwst 6, T, G, BBIYHUCIISIIOTCSI COOTBETCTBEHHO 110 (hopMy-
nam (3), (4), (5).
5.2.6.4.3. 11 KpUBOJUHEHHBIX TPYO (IIpU JIFOOOM 3HAYECHUU A) BBI-
YUCJICHUS IPOU3BOIATCS I10 CIAeAYIOINM (hOpMYJIaM:

1

e = UM + 200 [, [, [B,, + W0, T + (26,1’ |

O = %\/[‘(k:Mx +2M,)|B,, + [, M |y, + W0, T +(2kM,); s
a

O = %\/[‘(k:Mx +2M)|y, +2We, T +(2k,M );

e = %\/[\(k"My Y, +2W0, T +(2k,M ).

JIJIsT OlIeHKM TTPOYHOCTH NMTPUHUMAaeTcsd HamOoJIblllee N3 3HaAYEeHUH,
MOJIy9aeMBIX TT0 3TUM (OpPMYTIaM.

M 1 1 « 1
Mpu M >0 (cm. 1. 5.2.6.3.3) u —| =>—|k,+— | k,=—;
x M. 4l k

X n I

B OCTaJIb-

HBIX CIIydasix k. =k .

Benmuunwet M, v, B, , G, k_, Wonpenensiorcs Tak xe, Kak IMpu pac-
yeTe 110 popmynam (6).

5.2.6.4.4. ]I paBHOIIPOXOIHOTO MJIM MOYTH PaBHOIIPOXOAHOIO TPOJi-
HUKOBOTO y3/1a (OTHOIIIEHME OOJIBILIETO HAPYKHOT0 TMaMeTpa K MEHbIIIe-
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150 Hopmv pacuema na npounocms cmayuoHapHbIX

My He Oosiee 1,3) Takeke MPOM3BOAUTCS pacUET ISl CEUEHMIA BCeX TpeX yua-
CTKOB, CXOISIIIUXCSI B TPOMHUKOBOM y371e (puc. 5.12), nmo dhopmyiie

2
O = %\/ (ko Mz+ 02 +2w0, ) +(26,M,) )

OnpeneneHne BXOASIINX CI0Ja BEJIMYNH BBITIOJIHSIETCS TaK XKe, KaK ITpKU
BbIUMCJIEHUU UX 1o popmyie (7).

5.2.6.5. OnpenenieHne HanpsiKeHUM Ha atarie 1V rmoiaHoro
pacuera

5.2.6.5.1. Ha aramne IV nmojgHoro pacuera onpenessitorcsl 9KBUBaJICHT-
HbIe HaIMpsSDKeHUsI, COOTBETCTBYIOIIME Hanbojee HANPSKEHHBIM TOUYKaM
ceuyeHUit TpyOorpoBoaa.

5.2.6.5.2. das1 IpSIMOJIMHEMHBIX TPYO M KPMBOJIMHENHBIX TPYO ¢ A > 1,0

UCIIONB3yeTcs (hopMyna
O, =[Oy +37°. (10)

3HaYeHHUs T U G, OTIPEALTISIOTCS 110 popmynam (4) u (5).

5.2.6.5.3. 151 KpUBOJMHEHHBIX TPYO (IIpU JIFOOOM 3HAYECHUU A) BBI-
YUCJIEHUS MPOU3BOAITCS MO (hOpMyaaM:

0y =y TG 0, M [, +]0.6k, M, [B, T+ (kM)

0, =0, 6K M, +7,M)

1
w

B, +

0,6k,M |y, T +(k,M )*;
(10a)

631(5 = \/[(0’ 6k:Mx + X31M3)Ym ]2 + (anz)2 7

1
G,, = WJ(Oﬁanyvm)z + (kM ).

1St OLIeHKM MPOYHOCTU OepeTcs 0oJibliiee U3 MOJayYyaeMbIX MO 3TUM
dopMynaM 3HaAYCHUIA.
Koaddurnmenr x, onpenensercs mo dpopmyiie
X, =—0,79,
rae & — Koa(pGUIMEHT, IPUHUMAEMbIIA 10 puUC. 5.6.
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B ciiyyae xorna M <0 u ZE‘ > L k, +L . IPUHUMAETCS k: = L;

X 2X31 kr{ kn

B IIPOTUBHOM clyyae k. =k_.

Benuuunebl, BXonsiye B IpUBeAeHHBIE (DOPMYIIbI, ONIPEACIISIIOTCS TaK
Xe, Kak 1pu pacyete 1o ¢opmyiam (6). Bennunna M, onpenensercs npu
pabouyeM JaBICHUU.

5.2.6.5.4. 111 paBHOIIPOXOIHOTO MJIM MOYTH PaBHOIIPOXOAHOIO TPOJi-
HUKOBOTO y3/1a (OTHOIIEHME OOJIBLIETO HAPYKHOTO TUaMeTpa K MEHbIIIe-
My He 6ostee 1,3) onpenensiioTcs TaKKe SKBUBAJICHTHBIC HATIPSKSHUS JIJIST
CEUYEHUI BCEX TPeX YYaCTKOB, CXOASAIIMXCS B TPOMHUKOBOM y3ie (CM.
puc. 5.12), mo ¢popmyie

o, :%\/(0, 6k, Y, \[M? + M’ )2 +(k,M,) . (11)

OmnpeneneHre BXOASIIKMX CI0a BEIMYMH BBITTOJIHSIETCS TaK XK€, KakK MpU
BBIYMCIIEHUH UX 110 dhopMmyJie (7); cM. Takke 1. 5.2.6.7.

5.2.6.6. KoapuumeHTbl nHTEHCU(UKALMY HANIPSKEHU Y u B on-
penensorTes mo ¢hopMmyiam:

10
Y, =0,750 > A,(1-i);

=2, 4...

& Ay
Bm:kp+1’5 Z T

=2, 4.

KoadduimeHTsl A, BBIYUCIIAIOTCA TI0 CIIEAYIOIUM (HhopMyIam:

1

A, =——;
2 b
0,3125
Ay = Ay
a,
0,4375
Ay =——""4y;
a,
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152 Hopmot pacuema na npounocmos cmayuonapHoix

0,4687
4y, = Ag;
a,
0,4812
Aloz = —Asz-
a

Benuuunbr kp, a, a, a,, a,, b onpenessiorcs no popmynam (1) u (2).

5.2.6.7. [lna pacyera Tpybonposoa o sramny IV kosdduimenTsr ¥ u
B, MOKHBI ONpenenaTbes mpu p = 0.

5.2.6.8. B ToM citydae, Korma OTCYTCTBYIOT JaHHBIE O (paKTHUYECKOI Be-
JIMYMHE HAYaJIbHOM 3JUIMIITUYHOCTU CEYSHUI KPUBOJIIMHEMHBIX TPYO, pac-
YeT HaNpPSDKEHUI B HUX 110 1. 5.2.6.3.3, 5.2.6.4.3, 5.2.6.5.3 npousBoIuT-
csl Kak 1ipu @ = (), TaK ¥ IpY BO3MOXKHOM HanOOJIbIIIeM 3HAYCHUHN d, TIPU-
HMMaeMOM MO TeXHUYECKHM YCJIOBHUSIM Ha M3TOTOBJICHUE MJIU 10
COTJIaCOBAaHUIO C 3aBOIOM-U3TOTOBUTEJIEM.

Ecnu BenmnunHa HAYaJIbHOM SJUTMIITUYHOCTH a < 3 %, TO B pacyeTre Ha-
MPsDKEHUH 3JUTMIITUYHOCTD HE YIUTHIBASTCS (B pacUeTHBIX (hOpMYJIax IIpH-
MeHsercs a = 0).

151 HU3KOTEMITepaTypPHBIX TPyOOITPOBOIOB 3HAYCHHUE HAYAJIbHOM 371~
JIMIITUYHOCTU CEYEHMS a ClIeAyeT IPUHUMATD ¢ yBeJudeHueM B 1,8 pasa.

5.2.6.9. HanpstkeHuUst B CEKTOPHBIX KOJIEHAX C YMCJIOM CEKTOPOB Oosiee
JIByX MOXHO OIPEAC/IATH 110 IPUBEACHHBIM (POpMyJIaM JIJIsi KPUBOJIMHE-
HbIX TpyO. [1pu ompeneaeHUM 3HAYCHUSI TECOMETPUUECKOTO rapaMerpa A
JUISL CEKTOPHOTO KOJIeHa BeJIMYMHA paguyca R BeIYUCsIeTes 1Mo 1. 5.2.5.8.

5.2.7. Kpumepuu npounocmu

5.2.7.1. DddeKTUBHBIE HATIPSIXKEHUSI, BBIUMCIsieMble Ha ATare | mos-
HOTO pacyeTa TpydomnpoBoaa (. 5.2.6.2), JOJXKHBI YIOBIETBOPITh YC-
JIOBUIO

c,,< L1[o].

Hanpsckenue [G] onpenensiercs 1o AaHHbIM paszieia 2 Hopm B 3aBucumo-
CTH OT paboyeii TeMITePATYPbI /| COOTBETCTBYIOLLETO YIaCTKa TPYOOIPOBOLA.

5.2.7.2. DKBUBaJICHTHBIE HATIPSDKEHMS, BIYUCIsIeMble Ha aTamax 11 n IV
roJHoro pacuera (1. 5.2.6.3, 5.2.6.5), J0JKHBI YIOBJIETBOPSTh YCJIOBUIO:

6. <1,5[cl.

)




Komaoeé u mpybonpoeodos napa u eopsuetl 600bl 153

BenuuuHa [o] npuHuMaeTcsl Mo AJaHHBIM pasjaena 2 HopMm B 3aBucu-
MOCTH OT COOTBETCTBYIOLLEH TeMIepaTypbl yqacTka Tpybornposoza (1, —
1tst pacyeTa 1o srary Il v 7, — i pacyera no srarny V).

5.2.7.3. DKBUBaJIEHTHbIE MAaKCUMaJIbHbIE YCIIOBHbIE HATIPSIKEHUS, BbI-
yucisemble Ha aTarte 111 moimHoro pacuera (cMm. 1. 5.2.6.4), TOJKHBI YIOB-
JIETBOPSITH YCJIAOBUIO

1
chnax < [o,].

3HayeHue IOMyCKaeMO aMILIUTYbl HAIPSKEHUA [, | IPUHKMMAETCH
o puc. 5. 15 B 3aBUCMMOCTH OT YMCJIa IINKJIOB HArpy>kKeHUs (ITyCKOB) TPY-
OompoBoIa 3a BeCh IEPUO, SKCILTyaTalllM.

s TpyOorpoBoaoB ¢ padboueit reMnepaTypoii 150—250 °C uncito k-
JIOB HarpyXKeHus ClIeAyeT IPUHUMATh C 3amiacoM ( ¢ IIPeBBIIICHUEeM Ha
OXXUIAEMBIM IEMCTBUTEIBHBIM 3HaueHeM) He MeHee 50 %, a ipu GoJiee
BBICOKOI1 TemmepaTtype — ¢ 3amacoM He MeHee 100 %. Eciu pacueTHOe
YUCI0 UUKIOB HarpyxeHus Tpyoomnposoja MeHee 3000, To mpuHUMaeTCs
3HavyeHue [G | mpu 3000 mmKiax.

[Monm LMKIIOM HarpyXeHusl TpyOOIIpoBoIa TIOHUMAETCS ITIEPUOINIECKI
MOBTOPSIIOIIMIACS PEXUM ero padoThl, BKIIOUAIOIIMIA HAarpeB, AKCILIyaTa-
LIUIO TIPY MOCTOSIHHOI TeMIlepaType U OTKJIIOUEHUE C MOJIHBIM OXJIaxkK/e-
HueM. CiemoBaTebHO, KOJIMYECTBO LIUKJIOB HAarpykeHusl TpyOoIpoBoaa
PaBHO YKCITy BKJIIOUEHUI €r0 B padOTy M3 XOJIOIHOIO COCTOSIHUS TN YU CITY
OTKJIFOUCHUI €ro Ha JUIMTEIbHOE BPEMSI.

5.2.8. Ilpumenenue u yuem MOHMANCHOU PACMAICKU

5.2.8.1. B BbIcOKOTeMMEepaTypHBIX TPYOONPOBOAAX MOHTaXXHAs (X001 -
Hasl) pacTsoKKa MPUMEHSIETCS Il TIOBBIIICHUS X IIPOYHOCTA U YMEHb-
LIeHUs TIepeJaBaeMbIX YCUJINI Ha 000pyaoBaHNEe B pabodyeM COCTOSTHUM,
a B HU3KOTEMIIepaTypHBIX TPyOOIIpOBOAAX — JIJISI yMEHbBIIEHUST HATPY3KU
Ha 000pyIoBaHUE B pabOYeM COCTOSIHUU.

5.2.8.2. IlpyMeHsITh MOHTaXKHYIO PaCTSKKY Heobs13aTeIbHO. Borpoc o
11€JIECOO0Pa3HOCTH €€ MIPUMEHEHHUS, a TAKXKE O €€ BEJIMYMHE U MECTE BbI-
MOJIHEHUSI CJIEAYeT pellaTh ¢ y4eTOM KOHKPETHBIX OCOOCHHOCTE! Tpy0o-
IIPOBOJIA.

5.2.8.3. PexoMmeHmyeTcsT IPUMEHSITh MOHTAXKHYIO PACTSKKY B BLICOKO-
TeMIIepaTypPHBIX TPYOOIIpoBOIax, 00JIagaloIINX JIOKAIN3aTOPaMU TOJI3Y-
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YECTH, T.€. 2JIeMEHTaM1, B KOTOPBIX MOXET MPOUCXOAUTh MHTEHCUBHOE
HakorieHue aehopMaliy MOJ3y4ecTH.

5.2.8.4. BennumHy MOHTaXKHOM pacTSKKY B HU3KOTEMITEPAaTypPHBIX TPY-
GorpoBoIax peKOMeHIyeTcst Ha3HauaTh He 6osiee 60 % oT BocripuHUMae-
MOro (KOMITIEHCMPYEMOI'0) TeMIepaTypHOro paclliMpeHusi, a B BbICOKO-
TeMIlepaTypHBIX TpybornpoBogax — He 6osee 1000 %, rae 0 — Koadhpu-
LIMEHT, MPeICTaBICHHBIN rpaduyecku Ha puc. 5.6.

[c,], kre/cm?

- NN

8000 | \i\\i\

6000 -

5000 L \\\ s

N NN

3000 F \<
- 1&

2000 ¢ <

1000_| Do Do PO Py e DI e b b PP o P b bl \kll ]
10 10? 10° 10* 10°  Yucyo

ITMKJIOB

Puc. 5.15. AMIIuTyasl A0mycKaeMbIX HATIPSIXKEHUIA:
1 — npsiIMOJIMHEHbIE I KPUBOJIMHENHBIE TPYObI U CEKTOPHbBIE KOJIeHa (MpU
pacyere G, . TIO dopmyne (8)) U TPOHUKOBBIC Y3JIbI (TIPU pacyeTe O’ ax 11O
dopmyite (9)) U3 yraepoaucToi WiIK JIETMPOBaHHOM (He ayCTeHUTHOI) CTaln
npu padoueit remnepatype 10 370 °C; la — Te e 37eMeHTbI U3 ayCTEHUTHOM
cranu npu padoueit remneparype 10 450 °C; 2 — KpuBOJIMHEHbIE TPYObI 1
CEKTOpHBIE KOJIeHa (TIpU pacyere G o 11O opmynam (8a)) u3 yriaepoaucroit wim
JIETUPOBAHHOM (He ayCTeHWTHOI) cTanu rpu padoueit Temreparype 10 370 °C;
2a — Te Xe BJIEMEHTbI U3 ayCTeHUTHOM cTajiv Mnpu padboueit Temneparype 10 450 °C
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5.2.8.5. YueTr MOHTaxKHOM pacTSKKU B pacyeTe TpyOompoBoaa JI0ITyC-
KaeTcsl JIMIIb B TOM cJIydae, KOTaa rapaHTUPYETCs BHITIOJTHEHUE €€ B CTPO-
TOM COOTBETCTBUU C TAHHBIMM ITpoeKTa. JJIst HU3KOTEMIIEpaTypHOTO TPY-
0OoIpoBOIa MOHTAXKHAS pacTskKKa yYuThiBaeTcs Ha atanax II u IV moiaHo-
ro pacyeta, a ISl BBICOKOTEMIIEPaTypHOIO TPyOOIpoBoaa — TOJbKO Ha
arare Il (uckmouenue cm. m. 5.2.8.8).

5.2.8.6. I1pu npMeHEeHUN MOHTAXKHOM PACTSKKM C HerapaHTUPYEeMbIM
Ka4eCTBOM BBITIOJIHEHUSI PEKOMEHAYETCSI ITPOM3BOAUTD pacyeT TPYOOIIpo-
Boaa 0e3 yuyeTa MOHTaKHOI paCTSKKU (€€ MOJIOKUTEIbHBIN 3(DdeKT oT-
HOCHUTCS K HEYIUThIBaeMbIM (paKTOpaM, MOBBIIIAIOIIMM 3arac HalesKHO-
ctn). I1pu 3ToM TpebyeTcs, 0om1HAKO, 000CHOBATh MOJOXUTEIbHOE 3HAUE-
HUE IPUMEHSIEeMOI MOHTAaXXHOM paCTSIKKMU.

5.2.8.7. YueT MOHTaXXHOM pacTSKKM B pacyeTe BbICOKOTEMIIEpaTypHO-
ro Tpyoonposoza 1o atany Il gomnyckaercst TOJILKO MNPy OINpeaeeHun Te-
penaBaeMoil Harpy3ku Ha obopynoBaHue. B aToMm ciydyae pacyeT 10/KeH
BBITIOJIHATBCA B IBYX BapyUaHTax:

C YY4ETOM MOHTAXKHOM PACTSKKU U ITPU BBEACHUU ACUCTBUTEILHOM TEM-
nepaTypbl Harpesa f (pacyer Uil ONpeneeHs YCUIMI BO3IEHCTBUA Ha
000pyIOBaHHUE);

0e3 yueTa MOHTAKHOM pacTSKKY Y TIPY BBEACHNY (DUKTUBHOM TEMITEPaTypPhI
!, 4 COIIACHO II. 5.2.3.6 (pacuer a1l OLICHKY IPOYHOCTH TPYOOIIPOBO/IA).

ITpu aTOM TpedyeTcss 000CHOBAThL OJAroNnpUsTHOE BO3ACHCTBUE MOH-
TaXXHOM PacTSKKKM Ha HAIIPSIKEHHOE COCTOSTHHME TPyOOIIpoBOJa B pabo-
YeM COCTOSTHUM.

5.2.8.8. Eciu mis1 BICOKOTEMIEpaTypHOTo TpyoomnpoBoaa BeJIMYrHa
MOHTAaXHOW paCTSKKU TIPeBbILIAeT BEIMYMHY, YKa3aHHYIO B 1. 5.2.8.4, TO
Heo0xoaMMOo (He3aBUCHUMO OT Ka4eCcTBa BEITTOJTHEHMSI MOHTAXKHOM pacTsiK-
KM) BBIMOJTHUTH AOIOJHUTENbHBIN pacueT TpyOorpoBoaa 1o atamny IV ¢
YY4E€TOM MOHTaXKHOM PacTSIKKU, HO 0e3 yueTa CaMOpacTsKKH (T.€. MPU TeX
JK€ pacyeTHBIX YCJIIOBUSIX, KOTOPbIE IPUHUMAIOTCS IPU BBITIOJIHEHUU pac-
yeTa HU3KOTeMIIepaTypHOTo TpyoorpoBoa 1o stamy V).

5.2.8.9. Yeunus Bo3aeiCcTBUSI HU3KOTEMIIEpaTypHOTO TPyOOIIpoBoaa Ha
000pyI0BaHNE B XOJOMHOM COCTOSIHUM MOXHO OIIPEIE/ISTh 110 (hopMyJie
1. 5.2.4.3 ¥ TIpU y4eTe MOHTAXKHOMN PaCTSIKKU.

5.2.8.10. Y4eT MOHTaXKHOI1 PacTSDKKU B pacdyeTe TPyOOIIpOBOIa IIPOU3BO-
JIATCSI TIyTeM BBEICHMST COOTBETCTBYIOIINX B3aMMHBIX CMEIIICHMI CTBIKYEMBIX
cevyeHult (T.e. CMELLEHMI CThIKYeMbIX CEUEHUM MPU BbIMOIHEHUM PACTSIKKH).
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6. PACYET HA ITPOYHOCTD
XKAPOTPYBHbBIX N IBIMOTAPHBIX KOTJIOB

6.1. O0wMe noJIoKeHus

6.1.1. Hacrosiiast MeToauKa pacinpocTpaHseTcsl Ha TOPU3OHTAJIbHbBIC
1 BepTUKAJIbHbIE KOHCTPYKIIUM KOTJIOB C ABYMSI (DUKCUPOBAaHHBIMU TPYO-
HBIMU pelIeTKaMM, B KOTOPBIX UMEIOTCS XKapoBble TPYObI, KapoBbIe U ra-
30BbI€ TPYObl OMHOBPEMEHHO WJIM Ta30BbI€ TPYOBI, IO KOTOPHIM IIPOXOIST
MIPOAYKTHI CrOPAaHMS TOIUIMBA WJIM OTXOISIINE Ta3bl XUMUUYECKOTO, Me-
TaJUTypTUYECKOIO 1 IPYTUX IIPOU3BOMICTB.

Hopwmbl ycTaHaBIMBAIOT METOIBI pacuyeTa TPYOHBIX PEIlIeTOK, XKapOBhIX
TpyO, OrHEBBIX MOBOPOTHHIX KaMep, TbIMOTapHBIX TPYO, MHUII, JeTajeii
VKpEeIUICHUS TIPU IIPOCKTUPOBAHNK HOBBIX KOTJIOB; OHU MOTYT OBITH MC-
ITOJIB30BAHBI IS IIPOBEACHNSI ITIOBEPOUYHBIX PACUETOB 3JIEMEHTOB KOTJIOB,
HaXOISIINXCSI B 9KCIUTyaTalliK, a TakKKe IS OLIEHKH UX JOJITOBEYHOCTU
IIpH TIEpEMEHHBIX PeXUMax padOTHI.

B HOpMax yunThIBaeTCS IeiCTBIE IBYX OCHOBHBIX HArpy:Karommx ¢ak-
TOPOB: BHYTPEHHETO AaBJICHUSI CPelbl B MEXTPYOHOM IMPOCTPAHCTBE U
pPa3IMYHbBIX TEMIIEPATYPHBIX pacIIMpeHuil AeTaieil KoTaa. s TpyOoHbIX
peLIeTOK TOMIIMHOM 10 30 MM TeMIIepaTypHble HaIPSKEHUSI MOTYT HE YU -
THIBaThCA.

6.1.2. OcHOBOII pacyeTa SIBJISIETCS OLIEHKA IIPOYHOCTH 110 CJIEAYIOIINM
MPeIeTbHBIM COCTOSTHUSIM:

paspyleHue (BSI3KOEe U XPYIIKOE);

MMOSIBJICHNE MUKPOTPEIINH IIPHU LMUKINIECKOM Harpy:KeHUH.

6.1.3. Bce opmyiinl 11 pacyeTa OCHOBAHbBI Ha TMITOTE3€E O JIMHENHO-
yrpyroM aeopMUpPOBaHUU MeTajlia. BeiaencTBue 3Toro HampsKeHUs,
MpEeBBIIAIONINE 110 BEJIMYMHE TIpeaesl YIIPYroCTH U TeKy4eCcTH MaTepua-
J1a, SIBJISIFOTCSI YCJIOBHO-YIIPYTUMM.

6.1.4. PaccTosiHusI MeXIy YKPEIUISIOIIMMU 3JIeMEHTaMu TpyOHOI1 pe-
meTky (puc. 6.1) ycTaHaBJIMBAIOTCS ¢ YIETOM JABYX OCHOBHBIX Harpy:Kalo-
X HakToOpoOB:

NEMCTBUSI BHYTPEHHETO AaBJICHMSI Ha HEYKPEIUICHHbIE yJ4aCTKU ILJI0C-
KOI CTEHKU TPyOHOI pelueTKu;

yewaust u3ruda OT pa3HOCTH TEeMIIEPAaTyPHBIX YIIMHEHUM COCEIHUX
TPYO MM OIPYTUX DJIEMEHTOB.
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Puc. 6.1: / — yrioBas cBs3b; 2 — aHKepHas Tsra; 3 — XapoBas Tpyoa; 4 —
JIbIMOTapHbIe TpyObl; 5 — obeualika Kopmyca

6.1.5. PacuetHble GOpMYJIbI, CBA3bIBAIOLINE MAKCMMaJIbHbIE HATIPSIKE-
HUSI B 30HE TIPOCBETOB a, b, e, h, ¢, g (cM. puc. 6.1) ¢ TONLKWHON TPyOHOI
PELIETKH, ¢ pa3MepaMy YKa3aHHBIX IIPOCBETOB U C TeMITEPaTyPHBIMU CMe-
IIEHUSIMHU, TTOIy9eHbl Ha OCHOBAaHMU CJICAYIOIIEH YIIPOIIICHHOI pacyeT-
HOI CXeMbl: KOJIblIeBasl TUIACTUHA KECTKO 3allleMyieHa M0 Hapy>KHOMY U
BHYTPEHHEMY KOHTYpPaM 1 MCIIBITBIBAET OTHOCUTEJIEHOE CMEIeHe KPOo-
MOK OT TeMIIepaTypHBIX PacIIUpPEeHUIA COOTBETCTBYIOIINX ITPOIOIbHBIX
CBsI3¢ii Ha BEJIMUUHY W.

6.2. YciioBHbIE 0003HAYECHMS

6.2.1. OcHOBHBIE 0003HAYEHUS MTAPAMETPOB, UCITOJIb3YEMBIX TIPU pac-
YeTe Ha MIPOYHOCTH (pacueTHOE AaBJICHHE, JOITyCKaeMOoe HaIlpsLKeHUe, HO-
MMHaJIbHAs TOJIIIMHA CTEHKH, IPUOaBKM K pacueTHO TOJILIMHE), yKa3a-
HbI B Toapasaesne 1.1.
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6.2.2. IIpocBeThl — 3TO HAMMEHBILNE PACCTOSTHUS MEXKIY YKPEILISIO-
IIMMU 3JIEMEHTaMU TpYyOHOU pelueTku (cM. puc. 6.1 ); ux o603HaYeHUs
MpeacTaBIeHbI B Ta0I. 6.1.

LI TTOIKPEIUISIONIECHA IeTAIbIO

Tab6auua 6.1
WHUIIA
CuMBoI HazBanue En
U3MEPEHUS
4 ITpocBeT Mex Ty >kapoBoii TpyOoii 1 obeyaitkoi MM
KopIyca
ITpoceeT Mexay >kapoBoii TpyOOil 1 HApy>KHOI TT0- M
b BEPXHOCTBIO HanboJjiee O0JIM3KO pacnonoXeHHOM K
Heli AbIMOTapHO# TpyObl
IIpocseT Mex oy obeuaiikoil Kopmyca U Hapy:KHOM M
c MMOBEPXHOCTbIO HaboJIee OJIM3KO pacrionokKeHHOM
K Hel JbIMOTapHOI TpYObI
d ITpocseT Mexay >kapoBoil TpyOOii U KpaeM yTIjio- MM
BOM CBSI3U
ITpocseT Mexay AbIMOrapHbIMY TPyOaMU U KpaeM MM
J YIJIOBOU CBSI3U
MuHUMaIbHOE PaCcCTOSTHUE MEXKITYy HApY>KHOM OK- M
h PYXHOCTBIO aHKEpHOI TITU B IUIaHE W OnyKaii-

6.2.3. Obo3HaueHNe MMapaMeTPOB PaCUETHOM KOJIbLEBOW IJIACTUHEI
IpeacTaBiIcHbI B Ta0J. 6.2.
6.2.4. O603HaYeHUs pacUyeTHOM HArpy3Ku U nedopMalvm, a TakxkKe
(pu3ryecKre KOHCTAHTHI METajllla pacCMaTPUBAEMbIX 3JIEMEHTOB IPE/I-
cTaBJICHHI B Tab1. 6.3.
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Tabauua 6.2
EnvHuiia
CumMBon HasBanmne
U3MEpEHUsI
p BHyTpeHHuU# pagdyc pacyeTHOM KOJIbLIEBOM miac- MM
0 TUHBI
p HapyxHr1it paguyc pacueTHO# KOJIbLIEBOM IL1ac- MM
1 TUHBI
TonumHa pacyeTHOM KOJIbLIEBOU MIACTUHBI, paB- MM
S Hasl HOMUWHAJIBHOW TOJILIMHE CTEHKU TPyOHOI
pelIeTKu
bespasMepHblii KO3 ULIMEHT 3a0eIKU pacyeT- MM
A HOW KOJIBLEBOW IUTACTAHBI, IIPUMEHSIEMbIN MpU
pacyeTe Ha TeMIepaTypHble paCIIMPEHUs CBSI3EH
Tabauua 6.3
WHULIA
CumBon HazBaHue Ex
U3MEPEHUST
PacueTHOe naBneHue, paBHOE JaBJIEHUIO Cpelbl B MIla
b MEXTPYOHOM MPOCTPAHCTBE
CMeliegHUe BHYTPEHHEN KpOMKM pacyeTHOM Itac-
W TUHBI OTHOCUTEIBHO €€ Hapy>KHOI KPOMKH IIpU MM
TEMIIEPATYPHbBIX PACIIMPEHMSIX MPOIOIbHBIX CBS-
3€i1, COOTBETCTBYIOLLIMX 3TUM KPOMKaM
E Moaynab npoaoJIbHOM YITPYrOoCTU MpY PacdeTHOMU MlIla
TeMIIepaType
m Monynb nmonepevyHoi yrnpyrocru
o] HomuHansHoe momyckaeMoe HanpsbKeHUe TpU MIla
PacCJYETHOM TeMIIepaType
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6.3. PacueTHas TemMneparypa

6.3.1. Obnacme npumernerus

6.3.1.1. Temrieparypa MeTalljla TPYOHOM pELIETKA U CB3ei ONpeaesi-
€TCsl Ha OCHOBAaHMHU YPaBHEHMH TEILJIONepeaavYy 1 JaHHBIX TEIJIOBOTO pac-
YyeTa KOTJIa, KOTOPBI IPOU3BOAUTCS B COOTBETCTBUM C HOPMaMM TEILIO-
BOTO pacyera.

6.3.1.2. ®opMyJibl ¥ rpacUKHU AJIs ONIPEASICHUS CPEAHUX U MAKCUMAJTb-
HBIX TeMIlepaTyp MeTalla TpyOHOM peIleTKHU IMOJYyYeHBI AT TpyO
D xs=32x3 n 50X3 MM ¢ pa3OMBKOi OTBEPCTUI TIO TPEYTOJbHUKY. [Lyist
JIPYTUX AUAMETPOB BBOAUTCS ITONPABOYHBIN KO3GGUIIMEHT Ha JUaMETP
TpyoO.

6.3.1.3. PacueTHast 1 MakCUMaJIbHasl TeMIIepaTypbl MeTajula TPYOHO
pelIeTKU OMpenessstoTcs A1 0e3HAKUITHOIO pexXrMa paboThl KOTJIa.

[Mpy HaTMYMU HAKUIIY BBIYUCIICHHBIE COTJIACHO T1. 6.3.4 3HAYEHMS TEM -
repartyp AOJIKHbBI ObITh YBeJMueHbl Ha 40 %.

6.3.1.4. PacueTHasg 1 MakcUMajbHas TeMIIEpaTypbl MeTaljia TPyO Io-
BEPXHOCTEI HarpeBa OMpPEIe/ISIIOTCS C Y4ETOM HAKUIIM COMIACHO M. 6.3.3.

6.3.2. Yeaosnwie obosnauenus

HpI/I OIIPCACICHUN TEMIICPATYPHOI'O COCTOAHMA IIJIOCKHUX AHMWII MC-
IMOJIB3YIOTCA CICAYIOLIUE ITapaMETpPhbl, NIPEACTABJICHHBLIC B Tabi. 6.4.

Tabauua 6.4
CumMBon Hassanue En a
HU3MepeHUsT
1 2 3
D, |Hapyxublit nuameTp Tpyobl MM
Bi Kpurepuii buo —
, |IlorpaBoYHbIi KOAPHULIMEHT HA TUAMETP TPYOBI —
K INonpaBouHEbIiT KOA(M@PUIMEHT, YIUTHIBAIOIIWIA TITaT o
1| MexXIy TpyoaMu
o, |Koabdument reroornaun B1/(M*K)
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Oxonuanue maoa. 6.4

1 2 3
B OTHolIIEHVE HApY;KHOTO AMaMeTpa TPYObl K BHYT- .
PEHHEMY MaMETPy

A, KoagduimeHT TeIonpoBOTHOCTH Br/(mK)
Xq KoadduipeHT TerionpoBoJHOCTY HAKUITH Br/(mK)
0 be3paszMepHas TeMriepaTypa —

S TonumHa CTeHKH TPYObI MM

s TommuHa Hakumu MM

Cpengnuit  TEIUTOBOM ITOTOK Yepe3 paccMarpuBa- B/
1 E€MYIO TIOBEPXHOCTh Harpesa

t TemmiepaTypa HachILIEHUS °C

6.3.3. Temnepamypa memanna mpyb nosepxmocmeii Hacpesa

6.3.3.1. 3a pacueTHyI0 TeMIlepaTypy IPUHUMACTCS CPEAHSIS TeMIIepa-
Typa CTEHKHU TPYOHI.

6.3.3.2. PacueTHas TeMIiepatypa CTeHKU TpyObl onpenaessiercs no gop-
MyJe

=1 +1

" SB(M(HB) r, o

race g n o, ONpeAcIA0TCA U3 TCIJIOBOTO pacyeTa KOTJIa,

t

510°B 5,107 1 J

A, = 1,163 Br/(mK);

s, = 0,5 MM (ITpy HOPMAaJILHBIX YCJIOBUSIX 3KCILIyaTallun);

s = 1,5 MM (IIpy HapylIeHUX HOPMAIbHBIX YCIOBUIA 3KCILIyaTalllu).
6.3.3.3. MakcumanbHas TeMmIiepaTypa CTeHKU TpyObl

Lo =1+ +
pmax s Bl A A o,

q

qmax{sp-loﬂﬁ Sq‘1073 1 )

6.3.3.4. Temriepatypa MeTajula KOPITyca U CIUIOLIHBIX aHKEPHBIX TST
MPUHUMAETCSI PABHOI TeMIepaType HACBIILIEHUSI.
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6.3.4. Temnepamypa memanna mpyoHoil peuiemxu

6.3.4.1. 3a pacyeTHYI0 TEMIIEpATYpy MeTa/uia TPYOHOI pPELIETKU MPH-
HUMAaeTcs cpeaHeapru(MeTUIeCKOe 3HaYCHUE TeMIlepaTyp HapyKHOM U
BHYTPEHHEH ITOBEPXHOCTEH IIJIOCKOTO THUIIIA.

6.3.4.2. PacuetHaa Temneparypa f, TPyOHOI DELIETKM ONpPENENAETCA
no dopmyie

Iy = inKz [em(th _tc)+tc]’

20
e K, =1 — Juig TpyO auamerpom D = 32 MM;
K, = 0,875 — nna tpyd auamerpom D, = 50 MM,
K,= 0,8 — mna tpyo nmamerpom D, = 60 mm.

Benmuunel K 1 0 onpenensiores no puc. 6.2. n 6.3.

K,
1,0 =~
0.9 —
25 45 65 85 105 (L,— d), Mm
Puc. 6.2

Kputepuii buo mist TpyoHOI pelieTku onpenessieTcs no gopmyie

—3
Bi — OlpSp, 10
P/ ‘
Ay
Kputepuit buo pist Tpydsl onpeaensiercs: o ¢gpopmyie
. o, D107
Bi, =—"——.
2,

6.3.4.3. BHyTpeHHSIs1 TOBEPXHOCTH TPYObI B CEYEHUU BXO/a Fa30B UMe-
€T MaKCHUMaJIbHYIO TeMIlepaTypy.
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em
0,20
0.06
0,05
0.0373 \°
0,15

A N

0,10 //

0,05

5 10 15 Bi 10
Puc. 6.3

6.3.4.4. MakcuMasibHas TeMriepaTypa TpyOHO# pelleTKA paBHa

tleax = %Kth [emax (th - tc) + tc]’
rje 3HaYeHue O HaxoauM 1o puc. 6.4.

6.3.4.5. I1pu HATMYKUK UBOJISILIMU pacdeT CPeAHEl TeMIIepaTypbl U MaK-
CHMAaJlIbHOM TeMIEPATypHl f,, = MPOM3BOAUTCA COrIACHO NIl 6.3.4.2 u
6.3.4.4, BKOTOpLIX O M O omnpenenaroTcs no puc. 6.3 u 6.4 npu Bi, = 0.
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e max

0,25

0,20

0,15

0,10

0,05

5 10 15 Bi,10?
Puc. 6.4
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6.3.4.6. I1py HaIMYUU BLICTYMAIOLIMX B ra30BbIiA 00beM KOHILIOB TPYO
BBICOTOI A/ MaKcHUMaJibHasl TeMIIepaTypa TPYOHOM pelIeTKH OIpenessi-
eTcs no opmyie

oo h _ s
tleax _1’14Kth|:emax(th tc)+tc:|20’

rae 0" Haxoaum no puc. 6.5;
K, K onpenensiorcsa coraacHo 1. 6.3.4.2.

/
/09(’_; é% —
W A 10,05
0,04
o[ 0,029—|
< 0,02
o 0,01
o/ 06 05 04 03 02 0,1 3 6 9 12 15 18 21 24 Bil0?
Puc. 6.5

6.3.4.7. PacueTnaa Temneparypa #; TpyOHOI PELIETKM IIPU HATMYUU
BBICTYITAIOIINX B ITa30BbIil 00beM KOHIIOB TPYO OIlpenesisieTcs o hopMyiie

ho_ ho,o 5
ty =1,14K K, [0, (2, tc)+tc]20,

rae 6" Haxoaum 110 puc. 6.6.

6.3.4.8. MakcuMabHbIE TEMITEPATYPhl CTEHOK, BLIYMCIIEHHBIE COTTIac-
Ho mm. 6.3.3.3, 6.3.4.4, 6.3.4.6, cpaBHUBAIOTCS C MPEICIBHO TOMYCTU-
MO TeMItepaTypoii 111 BBIOpaHHOU MapKu CTajiu, ycTaHOBJIeHHOU [1pa-
BWJIAMU YCTPOMCTBA M OE30MaCHOM 3KCIUTyaTalliy MapoOBBIX U BOIOTPEii-
HBIX KOTJIOB.

6.3.4.9. Ecniu ipu orpee/ieHMH pacyeTHBIX TEMIIepaTyp CTEHOK TpyO-
HOI pelIeTKM TeMIlepaTypa OKaxKeTcsl HUXKe TeMIepaTypbl Cpelbl, TO B
3TOM CJIydyae IIPUHUMAETCSI TeMIIepaTypa Cpebl.
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AN Bi,, = 0,06
o Bi,, = 0,06 0,05
=z 0.04 0,04
N 5
SN LL002 0,029
" - :
N %/ // 0,01
3 Bi, =0 Bi,,
3 6 9 12 15 18 21 24
Bi,'10?

0,2 0,1
Puc. 6.6

6.3.5. Temnepamypa memanna xucapogoit mpyoul u 02He8ol N08OPOMHOU
Kamepol

6.3.5.1. 3a pacueTHyI0 TeMIepaTypy IPUHUMAETCS CPEIHSIS TeMIIepa-

Typa CTEHKH, BEIYUCIIIEMas 110 CJIEAYIOIINM MPUOTITKEeHHBIM (hOpMYyIaM:
JUTSL TIaJKUX KapOBbIX TPYO t=1+4s+30°C,
=1t +55+30°C,

JIJIST BOJIHACTBIX JKapOBBIX TPYO
JUTsl OTHEBO TTOBOPOTHO# Kamepsl 7 =7 + 3s + 20°C.
B Tomnkax, paboTarolmnx Ha ra3000pa3HOM WJIM XXUIKOM TOILUIMBE, HE

JTOITyCKAeTCs MPEBBIIATh TEIJIOBYIO HArPy3KY KapoBOI TPYOHI:
TETIOHATIPSKEHME CEYeHUs TONKK ¢, = 250 kBT/Mm?;
TEIIOHATIPSKEHNE TOMOYHOro oobeMa g, = 1000 kBr/m?.
6.3.5.2. BeruucienHsle coriacHo mm. 6.3.3, 6.3.4 u 6.3.5 pacueTHbIe

TeMIIepaTyphbl MeTajuIa TpyO ¥ TPYOHOI pelIeTKM MCIIOIb3YOTCS IJIST OIl-
peneaeHus J0IycKaeMoro HanpskeHus [G] cornacHo pasaeny 2 Hopwm.

6.4. BoI0OOp OCHOBHBIX pa3MepoB TPYOHOIl pelleTKH, THUII, 00e4aeK 1 Tpyo

6.4.1. Ycaosnvie 0b603nauenus
6.4.1.1. B dhopmynax s pacueta TPyOHBIX PEILIETOK MIPUHSATLI 0003HA-

YeHMUS, MPeACTaBIeHHbIC B Ta0J. 6.5.
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Tabauua 6.5
VHULIA
CumMBon HazBanue En
U3MEpEeHUs
1 2 3
BrayrpenHuii nmamMeTp XXapoBoit TpyOb! (IJIT KOHU-
D YeCKOol TpyObl — CpeIHUIA BHYTPpEHHU I TUaMeTp, MM
£ | 1g BOJIHUCTOM TPyObl — HAUMEHBILUIA BHYTPEH -
HUIA TAaMETP)
. |HapyXHblii 1uamerp KapoBoi TpYObI MM
D BHyTpeHHUMT nraMeTp Kopmyca Wi OTOOPTOBKU MM
JTHUILA
I JmiHa kapoBOoil TpyObl WM pacCTOSTHAE MEXKIY MM
F | cocemHMMM KOIBIIAMH KEeCTKOCTHU
R |BHyrpeHHWMi1 pagryc cheprdeckoil yacTu THUIIA MM
/ PaccTosiHre Mexny LieHTpaMy COCEIHUX CBSI3€il B MM
1 OIHOM DpSIIy
/A Paccrostare Mexny pssmamu cBsizeit MM
;4 PaccTosiHve MexXny LieHTpaMu CBSI3ei IIpy HepaB- MM
I’"2 | HOMEpPHOM UX pacMoJIOKeHUU
JurameTp HaMOObIIEH OKPYKHOCTH, KOTOpasi MO-
d, >KeT ObITh BIMCAHA IO LIEHTPaM CBsI3eid, pacroyo- MM
KEHHBIX Ha CTCHKE
d JunaMeTp oTBepCTUsl B TPyOHOI pelleTKe AJIs1 aH - "M
KEpPHOM CBSI31 WIM aHKEPHOI TpyObl
c TIpubaBka K pacyeTHOI TOMIMHE CTEHKUA MM
MaxkcumarbHast 1151 JaAHHOTO peXkruMa padoThl KOT-
; Jla CpemHsis MO JUIMHE U TOJIIMHE CTEHKU TeMIle-
toma"’ parypa MeTaLIa IPOJOILHBIX CBA3€Ei, COOTBETCTBY- °’C
Imax ) joIMX BHYTPEHHEH M HAPYKHOM KPOMKAM pacyeT-
HOM KOJIBLIEBOM TUIACTUHBI
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Oxonuanue maoa. 6.5

1 2 3

KoadduuyeHT mMHeitHOro pacipeHus: MeTaiia
0t,, 01, |9THX K MPOJIOJIbHBIX CBSI3EHi B MaNa30He 1/°C

temnepatypbl 20 °C — ¢

I PacueTHast miyHa MPONOJILHEIX CBSI3Ci, paBHASI 11O~ M
JIOBUHE PACCTOSTHUSI MEXKIY TPyOHBIMU pelieTKaMu

Iy CpenHss TeMIiepaTypa MeTajuia TpyOHOM perieTKI °C

s, M3rubHoe HarnpsskeHUe B TPYOHOM peleTke MIla

6.4.2. Pacuem naockux cmenok u mpyoHoil peutemxu

6.4.2.1. HomuHanpHasi TOJNIIMHA TIOCKON CTEHKU, YKPETUICHHOM
pacropHbIMU 0OJTaMU, CBS3SIMU, aHKEPHBIMU TPyOaAMU MJIM KOCBIH-
KaMM, J0JKHA ObITh HE MeHee OMpeleJeHHON Mo OJHON U3 cleayio-
UX QOPMYII:

MpY PaBHOMEPHOM pa3MelleHNH aHKEPHBIX OOJITOB, CBSI3EH WK TPYO
(puc. 6.7)

[IPY HEPABHOMEPHOM pa3MeIleHNY aHKEPHBIX OOJITOB, CBSI3€ii U TPYO
(puc. 6.8)

t+1, £+C'

s=K 5 [G]

IIpn YKPECIUICHUN IJIOCKOUW CTEHKU YIJIOBBIMUW MJIM MHOTO BUJA KPCII-
JICHUAMMU

s=0,45d, |-£-+c.

[o]
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172 Hopmot pacuema na npounocmos cmayuonapHoix

:
i

Puc. 6.7 Puc. 6.8

Koaddumuent K npruHrUMaeTcsi paBHbIM:

0,45 — npu 0AHOCTOPOHHEH MpUBapKe OOJTOB, CBI3E WM TPYyO K
cTeHke (puc. 6.9);

0,42 — npu IBYXCTOPOHHEM MpUBapKe OOJITOB, CBS3€i WU TPYO K CTEHKE;

0,39 — ecau pacropHble 00ATHI WX CBSI3M UMEIOT CHApYXKU 11ai0y ToJI-
1IHOM He MeHee 0,8 TOIIMHBI YKPeTUIIeMOoli CTEHKY M Hapy>KHbIM TaMeT-
pom He MeHee 0,6 pacCTOSTHUSI MEXKY LIEHTpaMy COCeTHUX cBs3eli (puc. 6.10);

0,36 — eciu pacropHbie OOJThI UM CBSI3U, BBEPHYTHIE Ha pe3bbe, Me-
0T CHapyXW railky v 1aii0y TOJIIMHONA He MEeHee TOJIIMHbBI YKpeILisie-
MO CTeHKHU 1 HapyXHBIM IuaMeTpoM He MeHee (0,8 pacCTOSHUS MEXIy
LIEHTpaMU COCEIHMX YKPETUICHUIA.

Ecnu mnockast cTeHKa MMeeT pa3HbIe BUABI YKPEIUICHHH, TO TOMIIMHA
ee I0J/DKHA IIPUHNUMAThCS HanOOJIbIIeH 13 BRIYACISHHBIX IJIS pa3HOI'O BUIA
YKPETUJICHUM.

6.4.2.2. I1pubaBKa K pac4eTHOM TOIIMHE CTEHKH TO/KHA TPUHUMATh-
¢Sl B COOTBETCTBUM C Tojapasaeaom 1.5.

6.4.2.3. I1pu 3akperuieHnn TpyO B TPYOHOI pelleTKe ¢ TpUMeHEHUEM
BaJIBLIOBKM TOJIIIMHA IIJIOCKOM CTEHKM JIOJDKHA OBITh HE MEHee OIlpelie-
JieHHoi o dopmyie s = 0,125d + 5 MM, HO He MeHee 13 MM.

6.4.2.4. I1ocne BbIOOpa TOJIIMHBI CTEHKU MPOBEPSIIOTCS MaKCUMaIbHO
1 MMHUMAJTBHO IOITYCTUMBIE pa3Mepbl ITIPOCBETOB COMIAcHO 1. 6.4.3 1 6.4 4.
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1,5
\ \
N
15
v
Q
F———— -
<[ R
Puc. 6.9
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15 § L3

N\
[

Puc. 6.10

Ecnu 3HaueHue ITPOCBETOB HE COOTBETCTBYCT YCTAHOBJICHHbBIM MaKCH-
MaJIbHbIM 1 MUHUMAJIbHBIM 3HAYCHUAM, TO TOJIILMHA CTCHKHU JOJI2KHA OBITh
YBEJIMYCHA WM YMCHBIIICHA.

6.4.3. Hauboavuiue donycmumole pamepvl HEYKPENAeHHbIX Y4ACMKOB
mMpyOHOUL peulemKu

6.4.3.1. lnaMeTp HamOOJbILIEH OKPYXKHOCTH, KOTOpPass MOXET OBITh
BIMCaHA KacaTeJIbHO K PACIIOJOXEHHBIM Ha TPYOHOI pelleTKe CBSI3SIM,
KopIycy wiu tpyoam (puc. 6.12), 10JIKeH YIOBJIETBOPITEH YCIOBUIO

d,<2,2s @.
p
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YrioBble
aHKEpHbIE
CBSI3U
i | d AHKepHasi CBsI3b
| ‘ L KpyrJias
AHKepHas
; ‘ TpyOa
SOOFOVOROY BOOOROD
\ A | D
& N\ @ e ® ® &
NI &
@ |[e @
D, ik @
\|@ &
0) 0000000000 | |0000000000 _ &
D OF
S ’|’
| | b c

Puc. 6.11

6.4.3.2. PazMepsbl 11pocBeTOB (CM. puc. 6.1) MeXIy BOJTHHMCTOI XKapo-
BOI1 TpyOOIi 1 KOPITYyCOM @, ALIMOTApHBIMU TPpyOaMHU b, YTIIOBOI CBS3bIO €
WM aHKEPHOM TSATOM /4 JOJIKHBI YIOBJIETBOPSTH YCIOBUIO

1
a(mm b, e, )< Ks ’5[6].
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K 1,1
1,0
0,9

0,8

0,7 ~

0,6 ———

0,5 —

0.4 — 2
0.3

0 0,1 02 03 04 05 06 07 08 r/r

Puc. 6.12: /— a5 npocBeTOB a U b; 2 — JJ1 TPOCBETOB € U A

6.4.3.2.1. Kosdpuuuent K npu 0,1 < r /r, < 0,8 onpenenserca no
puc. 6.12 B 3aBUCUMOCTH OT BHJa IpocBeTa (cM. puc. 6.1).

IMpu 0,8 < r,/r, < 1 koabduumeHT K, 115 IPOCBETOB a, b, e U h paBeH
0,58.

6.4.3.2.2. B ciyyae ykperuleHUs1 TpyOHOM pelIeTKN aHKePHOW TATOM
KaK IPY BOJHUCTOM, TaK W MPHU TJIAAKOI KapoBOii TpyOe IJist TIpocBeTa A
JIOJIKHO BBITIOJTHSITBCS yeioBue (cM. puc. 6.1)

(h)
7,
2 >0.1

e r® = r® + h.

6.4.3.3. Pacuer o 1. 6. 4.3.2 npoM3BOAMTCS B 3aBUCMMOCTH OT Ha3Ha-
YeHUS pacyera.

6.4.3.3.1. Ecnu pasmepel a (nu b, e, h), r, 1 r, 3a1aHbl, TO IIPOU3BOINT-
csl TIpOBEPKa BBHIMOJIHEHUS YCIoBus 11. 6.4.3.2.

6.4.3.3.2. B ToM ciiyyae, Korma npu IMpOEeKTUPOBAHMM HOBBIX KOTJIOB
TpebyeTcs ompenenuTh HauOOJbIINE JOMYCTUMbIE pa3Mephbl YKa3aHHBIX
IIPOCBETOB, pacyer 1o I1. 6.4.3.2 BereTcs: METOAOM I10CJIETOBATEIbHBIX
NPUOJVXKEHUIA.

ITpu onpeneneHun pa3mMepoB a Wau b 3amaeTcs (UM 3aaHO) 3HAYE-
HUE 7.
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B IICPBOM HpI/IGIII/DKeHI/II/I pa3MeEp IpPOCBETa a NJIn b TIPUHUMACTCA paBHbIM

OnpenensieTcst HApYXHBII paanyc B IEPBOM MPUOIVKEHUU:
) = 1 1
r®=r+a" (um bV).

ITo orHoweHuto 7,/r, ¥ rpaduKy Ha puc. 6.12 HaxonaT sHayeHne KV n
ONpeeNAIoT pa3Mep MpocBeTa ¥ paauyc #? Bo BTOPOM NPUOIVKEHNM:

a? (um b?) =KVs

2) = 2 2
r® =r+a® (um b?).

ITo otHowmenuto r,/r,® onpenensaior HoBble 3Ha4eHus K@, a®, r O nru.
J71s1 MPpOCBETOB ¢ U 4 B MIEPBOM HPUOIVKEHUY TTPUHUMAIOT

U pacueT IMPOU3BOISIT ITOCICAOBATEIbHBIMY ITPUOIVKEHUSIMUA aHAJTOT Y-
HO MpPEIbIIYILEMY CIIy4Yaio; IPY 9TOM 3alaHO 3HAYEHHUE 7.

Pamuycwl 7@ u 7P , n3o6paxeHHble Ha puc. 6.1, onpenessAoTcs Ha oc-
HOBAaHWU BEJIMYMH MPOCBETOB, HAJAEHHBIX B KaXKAOM ITPUOJIMKEHUN:

) = 1 NG
7‘0( ) r, e (I/IJII/I h )),
2) = 2 2
ro( ) , e (I’IJ’IH h( ))‘

ITpouecc nmpubaMXKeHUs OBICTPO CXOAUTCS.

6.4.3.3.3. BmecTo mmocienoBaTeIbHBIX TPUOJIKEHWI MOKHO 3a1aBaTh-
¢ MEHBLIMMU pa3MepaMy MPOCBETOB 10 CPABHEHUIO ¢ UX MEPBOHAYAIIb-
HBIMU 3HAYEHUSIMU U TIPOM3BOAMTH IMPOBEPKY COIIacHoO 1. 6.3.3.2.

6.4.4. Haumenvuiee donycmumoe paccmosiHue mexicoy VKpenasioumumu
demansamu mpyoOHOUl peuiemxu

6.4.4.1. 1151 IpoCBETOB a, b, e, h (rmagkas xapoBasi TpyOa), ¢, g (CM.
puc. 6.1) TOTXKHO BBIIOJHATLCS YCIOBUE
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178 Hopmot pacuema na npounocmos cmayuonapHoix

E'sAw <[o]
2 - 2
2,51°K,
rie K, — KoobGULUMENHT, 3aBUCALIMIA OT OTHOLUEHUS 7/ ;

npu 0,1 < r/r, < 0,8 K, onpeznenserca no puc. 6.13;
npu 0,8 < r,/r, < 1 K, BerunciseTcs no GopmyJie

2
K, =1(1—u2)(1—”—°J :
3 7

1
W —  OTHOCHUTEJIbHOE CMeIIeHNEe KPOMOK pacyeTHOM KOJIBIIEBOI
IJIACTUHBI, OTIpenessieMoe 1Mo hopMyJie

w= L |[(X0(t - 20) - al(tlmax_ 20)]"

Omax
anech |[oy (%, — 20) — oz, — 20)]| — 3HaK aGCOMIOTHON BEIUYMHBI.

max Imax

K,
0,11
0,10
0,09
0,08
0,07
0,06
0,05
0,04
0,03
0,02
0,01

01 02 03 04 05 06 07 08 r/r

Puc. 6.13

6.4.4.1.1. Temnepatypsl £, _, 1, ., t, ONPEAEIAIOTCSA COMIACHO T1. 6.3.
max’ " lmax’ P/
Benuuunst E', o, 0., ONIPEAENSAIOT COITACHO MPUIIOXEHUIO K I1aBe 5; E'
OepeTcst Tk MeTaJUla PELIETKY TIPU TEMIIEPATYPE 7, O U 0L, OTIPEEIIAIOT-
Csl JUI MeTaJlla TIPOIOJIbHBIX CBA3EH B MHTEpBase Temreparyp (20 — i

1 (20 — ¢, ) COOTBETCTBEHHO.
max

max)
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6.4.4.1.2. JlonyckaeMoe HampsiKeHue [G] ompenenseTcs A MeTajuia
TPYOHOI PEIIETKM COIJIACHO pas/elty 2 Mpu TEMIEPATYPE 7,
6.4.4.1.3. I1pu onpeneneHUK pa3MepoB IPOCBETOB a, b, ¢, e, g, h cieny-
eT BLIOpATh IOJIOXKEHNE YCIOBHOM KOJbLUEBOU MJIACTUHBI IJIS1 KaXI0TO
clydast. YKasaHus 10 BbIOOPY paauyca BHYTPEHHEH KPOMKY TUIACTUHBI 7,
npuBeAeHbl Ha puc. 6.1. Hanpumep, 1151 MpocBeTa @ BHYTPEHHEH KPOMKeE
TUTACTUHBI COOTBETCTBYET IUIaaKasl »KapoBasl TpyOa, a Hapy>KHOUW KpPOMKe
IUIACTMHBI — o0eyvaiika KopIryca, ISl IIPOCBeTa g —KPOMKa KOCBIHKHU U
IBIMOTapHBIE TPYOBI COOTBETCTBEHHO M T. II.
6.4.4.1.4. 3navyeHus kKoddduimeHTa A B 3aBUCUMOCTU OT BUA IIPO-
cBera nnpuHumMatorcs: 0,80 ajst mpocBeToB a, b; 0,75 nist mpocsera c; 1,50
JIIsI TIpOCBeTOB e, g; 1,00 mis npocsera A.
6.4.4.2. I1pu MpOEKTUPOBAHMY HOBBIX KOTJIOB MUHMMAJILHO JTOITYCTH -
MbI€ pa3Mephl IIPOCBETOB ITPOBEPSIOT 110 hopMyJIe
t
a,.mumb, c,e g, h .. =K, ES—AW
2,5[c]
6.4.4.2.1. Koospdpunmenr K, 3aBucsAImnii OT OTHOLIEHUS F/F,, IPU
0,1<r,/r <0,9 onpenensercs o puc. 6.14.

K,
2,9
2,8 :
2,7 \\
2,6

2,5
2,4

2,3 AN
2,2
2,1
2,0
1,9
1,8

0 0,2 0,4 0,6 0,8 1 n/r
Puc. 6.14
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180 Hopmot pacuema na npounocmos cmayuonapHoix

ITpu 0,9 < r /r, < 1 ko3pPpunment K, = 1,8.
6.4.4.2.2. Tloce Toro Kak orpeesieHbl pa3Mepbl MPOCBETOB, OIpe/e-
JISTIOT PaaUyChl PACUETHOM KOJBIICBOM MJIACTUHBI:

r,=r—a(umb,c,e,g, h), ecnv 3aaH HaPYXHbIA paguyc;

r=r,ta(mmb,c,e,g, h), ecnu 3a1aH BHyTPEHHWIA pajnyc.

6.4.4.2.3. J1ng mOMIydEeHHBIX pa3MEPOB paCUETHBIX TUIACTUH IIPOBEPS-
€TCsI BBITNOJHEHUE yeaoBus 1. 6.4.4.1. Ecnu 5To ycjioBUe He BBIITOIHSIET-
csl, TO pa3Mep ITPOCBEeTa HECKOJBKO YBEJIMUYMBAIOT, OIPEICIISIIOT Pagnyc
pacueTHO KOJIbLIEBOM IJIACTUHBI COTJIACHO T1. 6.4.4.2.2 ¥l TOBTOPSIIOT IPO-
BEPKY.

6.4.4.3. Ecnu ycnoBue n. 6.4.4.1 He BBINOJHSIETCS, TO ITPOU3BOANUTCS
pacyeT Ha MaJIOLMKIIOBYIO YCTaJIOCTh COTJIACHO TToapaszaey 6.6.

6.4.5. Toawuna cmenKu 8binyKAbIX OHULY

6.4.5.1. HomuHaybHAas TOMIIMHA CTEHKH BBIITYKJIOIO IHUILA Ta30TPyO-
HOTroO KOTJIa J0KHA ObITh HE MEHee ONpeAeIeHHOM Mo (hopmyie

s=s,*c,

rae s, = pR/[c].

®opMyIta IpUTrogHa IIpU cooMoaeHN yciaoBus R = 1,2D.

6.4.5.2. BennunHa riprbaBKul ¢ JOKHA OMPEIETATHCS COTIACHO IO/~
pazaeny 1.5 Hopwm.

YToHeHUe CTeHKH MPU IITaMITIOBKE THUIIA He TODKHO YUYMTHIBATHECS B
TOM CJlydyae, eCcii OHO He TIpeBbIaeT 5 % pacyeTHOM TOIIIMHBI.

B ciryyae nmpeBblllieHUs pacyeTHasl TOJIIIMHA JHUIIA JOJKHA ObITh YBe-
JIMYEHA Ha pa3HUILLy MeXIy (GaKTUIeCKOM TONIIMHON U MATUITPOLICHTHBIM
JOITYCKAEMbIM YTOHEHUEM.

6.4.5.3. TonuuHa CTEHKH, BbIYMCIEHHad 110 11.6.4.5.1, 1o/KHA OKPYT-
JIAThCS 10 OJIMXKaIIero 00bIIero pa3Mepa JIMCTa, UMEIOIIErocs B CTaH-
JapTe Ha COPTAMEHT.

Bo Bcex ciryyassx HOMAHAIbHAS TOJIIIIMHA CTCHKY THUIIA TODKHA TIPH-
HUMAThCST HE MeHee 6,0 MM.

6.4.6. Pacuem scapoevix mpyo

6.4.6.1. HomuHanbHast TOJIIMHA CTEHKH ITIaIKOM 3KapoBOi TPYOLI A0JI-
>KHa ObITh HE MEHee OIpee/IeHHOM 1o (hopmyIie
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s=s,tc,
K,.L
rue SRzpDF(1+ A
2[o] 100p(D, + L)

3Hayenue KospduuunenTa K, cienyer NIpMHUMATD!

3,10 — w1t rOpU30HTATBHBIX JKaPOBBIX TPYO;

1,85 — 111 BepTUKaIBHBIX JKapOBBIX TPYO.

[Ipy HaMMIMM XKEeCTKUX KPEIUICH!I B IIOIEPeYHOM HaIIpaBICHUH 3a
PacYETHYIO JUIMHY L, CIIEAYeT IPUHUMATh HauOOJIbLIee PACCTOSHUE MEX-
JIy COCEIHUMM KperuteHusiMu (puc. 6.15).

L Ly
B

Puc. 6.15

BrruncnenHas coryiacHo 1. 6.4.6.1 HOMMHaJIbHAsI TOJLIMHA CTEHKU
JIOJIKHA OKPYIJISATBCS 10 OvKaiiiero 60JblIero pasmMepa JMcra, uMero-
1Ierocsl B CTaHAapTe HAa COPTAMEHT.

HomunanpHast ToJIIIMHA CTEHKW BOJTHUCTOM 3KapoBOii TpyObl JOJIKHA
ObITh HEe MeHee OIpeleeHHOM Mo hopMyJie

s=s,tc,

rae s,= pD,/[c] (n1a BoiH BeicoTOM 50 MM M GoJiee).
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ITpubGaBka ¢ gomkHa onpeaesaThesl comtacHo noapasaeny 1.5 Hopwm,
HO J0/IKHA ObITh HE MEHE 2 MM.

6.4.6.2. HoMuHaibHas TOMIIMHA CTEHKHU KAaPOBBLIX TPYO JTOJIKHA TTPU-
HUMAaTbCSl HEe MeHee 7 MM U He 0ojiee 20 MM.

6.4.6.3. Jlonyctumoe pabouee IaBjieHUE TTPU KOHTPOJIbHBIX pacyeTax
JKapOBbIX TPYO OIpenesieTcs Mo cIeAyomuM hopMyJiaM:

JUISL TIaAKUX TPyO

[p]= Golo] ~
D |1+ KrLeDp
4 400(s —c)(D,. + L)
JIJISI BOJTHUCTBIX TPYO ( ¢ BbICOTOM BOJIHBI 50 MM 1 OoJiee)

[p] (s—c) [G] .

DF

6.4.7. Pacuem dvimoeaprvix mpyo

6.4.7.1. HomuHanbHast TOJIIIMHA CTEHKU MPSIMOI TPYObl C HAPYKHBIM
nrnaMeTpom He 6osree 200 MM, HaXOmsIIeCs IO HapY>KHBIM JaBJICHUEM,
JIOJDKHA OBITh HE MEHEe OIpene/IeHHOI o (opmMyie

D
§= — PZ +c,
L4o[c]+p
Izie BeJIMYMHA MPUOABKU ¢ JOJDKHA IPUHUMATBCS COMIACHO noapaszeny 1.5

Hopwm.

6.4.7.2. HomuHaabHast TOMIIMHA CTEHKU TPYO, HAXOASIIMXCS IO BHYT-
PEHHMM JaBJICHUEM, OIIPEAEIISICTCSI COTIacHO pasaeny 3 HopM.

6.4.7.3. HoMuHabHas TOJIIMHA CTEHKU TPYO C y4ETOM HAPYKHOTO JaB-
JIEHUS JOJDKHA OBbITh HE MeHee 3HaUYeHU, IPUBEISHHBIX B Tab. 6.6.

Tabauua 6.6
D, MM <38 <51 <70 <90 <108 | >108
S, MM 2,5 3,0 3,7 4,5 5,5 6,0

6.4.8. Pacuem obeuaex kopnyca

6.4.8.1. HomuHanbHas1 TOJIIMHA CTEHKM 00eYaeK KOpITyca OIpeaess-
eTcst comtacHo pasaeiy 3 Hopwm.
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6.5. Bbi0Op OCHOBHBIX pa3MepoB aHKEPHBIX M YIJIOBBIX CBsi3eil

6.5.1. Yenosnwvie 0603nauenus

JononHuTenbHbIe 0003HAYCHUS TIPEACTaBICHbI B Ta0JI. 6.7.

Tabauua 6.7
VHULIA
CumBon HazBaHue En
HU3MEepEeHUsI
F ITnomans TpyOHOI peleTKy, YKperisieMoil JaH- e
HOM aHKEepHOI CBSI3bI0 WU TpyOOi
F, PacueTHas miolaas BaabLOBAaHHON MTOBEPXHOCTHU MM?
Fp ITnomanp Harpy3Ku Ha OJHY CBSI3b WU TPyOy MM
f ITnomaas monepeyHoro ceyeHus: aHKepHOM CBA3U e
WM YKPETUISIOIIE TpYObl
BenmmunHa ycuimmst, mpuxomsiasicst Ha 1 MM mepu- H/an
9 MeTpa pa3BajibLIOBAHHOU TPYObI
JomycrriMoe ycyirie Ha BATBIIOBAHHOM ITOBE PX-
q, MIlIa
HOCTU
[ |[mHa pa3BaJbLOBAaHHOIO y4acTKa MM

6.5.2. Pacuem ankepuoix ceszeit u mpyo

6.5.2.1. [nomanb ceyeHUss aHKEPHOU CBSI3U WU aHKEPHOM TpyOBHI,
roJiBepraolieiics pacTskKeHUIo, T0JKHA YAOBIETBOPSIThH YCIOBUIO

2

2,5(F - “f )

[o]

Ecnu tpyba momBepraeTcs cxXaTuio, TO BMECTO HApY>KHOTO AUaMeTpa
TpyOBI D, CiienyeT NCTIOob30BaTh BHYTPEHHUI D.

6.5.2.2. ITnomanb ceyeHUsT YIIIOBO aHKEPHOU CBSI3U JOJIKHA YIOB-
JIETBOPSATH YCJIOBUIO

f2
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1,7Fp

2 T 7.
[G] sin o

IJIe 0. — YTroJ MEXIy YIJIOBOM aHKEPHOU CBA3blI0 U TPYOHOU pEIIeTKOM.
6.5.2.3. [Mnomanu F, yKperuisieMble aHKEPHBIMU CBSI3IMU WU TpyOa-
MM, OTIPECNIAIOTCS 10 puc. 6.16.
6.5.2.4. Ecnu muiockast CTeHKa YKPEIUISIETCS TOJAbKO pa3BajibLIOBAHHbI-
MM TpyOamu, TO BEIMYMHA YCUJIMS ¢, OTIPENENSAETCA 10 (hopmyJie

g,=0,25 p(l,27%—D),

KOTOpasi JIOJKHA YIOBJIETBOPATH YCIOBUIO:

q,= 30 H/Mm nipu pasBaiblioBKe TPYO 6€3 OTOOPTOBKM KOHIIOB 1 0€3
KaHaBOK;

g,= 50 H/MM nipu pasBajibLoBKe TPYO 6€3 0TOOPTOBKM KOHIIOB, HO ITPU
HaJIMYMM IBYX KaHABOK C OOIIEH BHICOTON HE MEHEe TOJIIMHBI CTEeHKU
TPYOBI;

q,= 70 H/MM nipu pa3BajibLIOBKe TPYO ¢ OTOOPTOBKOI 000MX KOHLOB.

Puc. 6.16: ¢ — pa3douBKa 10 TPEYrOJIBHUKY; 6 — pa30MBKa MO MPSIMOYTOJBHUKY

6.5.2.5. Heobxoammas JuiMHa pa3BajibLlOBAHHOTO y4acTKa TpyObl /10~
JKHA OMPEICNISITbCS U3 YCIOBUSI
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@ <q,,
Fm
e F =(D, — D)l ;
g, — IONYCTMMOE YCUIME Ha BalblLIOBAHHOW IOBEPXHOCTU:
150 MITa — npu pa3BayblLOBKe TPpyO 0e3 OTOOPTOBKM 1 O€3 KAHABOK;
300 MIla — npu pa3BajibLIOBKE TPYO 6e3 OTOOPTOBKM, HO MPU HaJ-
YU KAHABOK C OOIIIei BBICOTON HE MEHEE TOJIIMHbI
CTEHKU TPYOHI;
400 MIla — npu pa3BajbLOBKE TPYO ¢ OTOOPTOBKOIA.
6.5.2.6. PacueTHas miolanb BaJbLOBAHHON MOBEPXHOCTU HOJIKHA

YIOBJIETBOPSTh YCIOBUIO
F <0,1D 1 .

JlnrHa pasBaibllOBAHHOTO yJacTKa / NOJDKHA OBbITh HE MeHee 12 MM; B
pacueTe IOJKHA MIPUHUMAThCS He 0osee 40 MM.

6.5.2.7. I1pu UCITONB30BaHMU CBAPKM JIJIs1 3aKPETJICHUSI TPYO M aHKep-
HBIX CBSI3eid B TpPYOHOI pelleTKe pacyeTHOE CEYeHME CBApHOro IBa A
(puc. 6.17) 710JKHO OBITH HE MEHee OIpeAesIEHHOTO 110 hopMyJie

A=0,6-LE_
D,[o]
rne [c] — JoJKHA MPUHUMATBCS MO MaTepuaay TpyObl WM PElIeTKU C

HANMEHBIIINUM 3HAYCHUEM pacquHoﬁ XapaKTCPUCTUKU TIPOY-
HOCTU MIPU PACUETHOU TeMIIEpPAType CTCHKMU.
KpomMme Toro, mj1s1 yKazaHHBIX TUIIOB CBapHBIX IIBOB ITOJKHO BBIMOJI-
HSTBCS YCIOBUE A = .
6.5.2.8. Eciu 3akperieHre TpyObl OCYLLIECTBIISIETCSl HA BaIbLIOBKE C KC-
MOJIB30BaHMEM CBapHOro 1iBa 1o tviy 1 (puc. 6.17) mia obecrieyeHus 10-
MTOJTHUTEJILHOI TUIOTHOCTH, TO CEYCHUE IIIBa A TOJZKHO OBITH He 0oJiee 5 MM.

6.5.3. Pazmeput yenoewix cesseii

Pa3Mepsl yIIIOBBIX CBsI3ei (KOCBIHOK) JOJKHBI YIOBJIETBOPSITH COOT-
HomeHuto (cM. puc. 6.1) H>1,8B.

JlorycKaeTcst TpMMEHEHKE KOCBIHOK 03 YMEHbIIEHHS ITUPUHBI CPe/I-
HEN yacTu.
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Tum 1 Tum 2
g
S =
N A
Tum 3 AZAI >O,7A

e
g

Qi Puc. 6.17

A

A>A20,7A e>1mmMm

6.6. IToBepouHbIii pacyeT HA YCTANIOCTD

06.6.1. Ycnoenwvie 0603nauenus

6.6.1.1. YciaoBHbIE 0003HAUEHUS TIPU pacyeTe Ha MaJOLIMKIIOBYIO yC-
TaJIOCTh MPUHUMAIOTCSI COIJIacHO Toapasaeny 5.1.5 Hopwm.
JloroyiHuTeIbHBIE 0003HAYECHMS:
Tomins Limin — TEMIIEPATYPA METAJLIA TPOAOJIBHBIX CBSI3€M COOTBETCTBEH -
min® ~Imin B . N .
HO BHYTPEHHE! 1 HapyXHOI KPOMOK pPacyeTHOM KOJIbLIEBOI ILIACTUHBI
(MUHUMAaIBHAS IUISI JTaHHOTO peXrMa padOThl KOTJIa, CPEIHSIS 110 JUTMHE
7 TONIMHE cTeHKn), “C.

OcTtanbHble 0003HAYECHUSI — COIJIACHO moapasaeny 6.2.
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6.6.2. Tpebosanus Kk pacuemy Ha ycmanocmo

6.6.2.1. Pacuet Ha ycTajoCTh MPOU3BOIMUTCS C YUYETOM BCEX PEXMMOB
9KCIUTyaTalluy KOTJIA, XapaKTEPU3YIOLIMXCA MUHUMAIBHBIMY (7, ., 1, )
Y MaKCUMaJlbHbIMU (f ¢ ) TeMIepaTypaMy MeTaJla IIPOIOIbHbIX
CBs3ell B Hauaje M KOHIIE LIMKJIa KojieOaHUii, a TakKXkKe YKUCIOM LIMKIIOB
KaXJI0TO THUIIA.

[MprMepoM HMKIMIECKOTO HArpyKeHUsT KOTIa SBIISTIOTCS [IUKJTbI THUTIA
IyCK — OCTaHOB, MPU KOTOPBIX HArpy3Ka U3MEHSIETCS OT HYJISI, a TeMIIe-
parypa Metajia oT 20 °C 10 HOMUHAJIBLHOU BEJIMUMHBI K 00OpaTHO.

LukaaMu BTOPOTro TUITA MOTYT CIYXUTb LIUKINYECKUE U3MEHECHMS
Harpy3ku OT 3aJaHHOTO IPOMEXKYTOUHOTO 3HAYECHMUS O HOMUHAIbHOMU
BEJIUYMHBI U OOpaTHO.

6.6.2.2. PacueTr npou3BOIUTCS IJIs1 BCEX MPOCBETOB, MMEIOLIMXCS Ha
TpyOHOI pelleTKe U MTOBOPOTHOM OTHEBOI KaMepe.

6.6.2.3. MecTHbIe TeMIIepaTypHbIe HAMPSDKEHUS B JAHHOM METO/IE pac-
YyeTa He YYUTBIBAIOTCST; UHTEHCUBHOCTD HATIPSIKEHUM OTIIPEIeISICTCS TOJIb-
KO T10 U3TMOHOM COCTaBJIAOIIEH HANPSKEHUS AG, = 5. OHAKO MOHATHE
MHTEHCUBHOCTU HANPSDKEHUI COXpaHsIeTCsT s 0ojiee yIOOHOTO TTpruMe-
HEHMSI TIPU OLICHKE TOJITOBEYHOCTU TPYOHOM PEIIeTKH.

6.6.3. Onpedenerue pazmaxa UHMEHCUBHOCMEN HANDANCCHULL

6.6.3.1. Pa3amax MHTEHCMBHOCTEI HaNPsLKEHWIA BRIUMCIISIETCS 110 (hopMyJie

E'sAw

’”12K2(Pw ’

rae ¢, = 0,8 — KO5(POUUUEHT CHUXKEHUS LUKINYECKOH MPOYHOCTH JUIS
YIJIOBOTO CBAPHOTI'O COCAMHEHMSI BBAPKHU TUIOCKOTO THMIIIA
B oOeuaiiky Kopmyca KOTJa, IIJIOCKOro JHUIA B 00e4aliKy
OTHEBON ITOBOPOTHOM KaMEphl, a TAKXKE COCAMHEHUS ILIOC-
KOro JHMIIA C XKapoBOi TPYyOOIi.

6.6.3.1.1. OTHOCHTENIbHOE CMeEleHre KPOMOK B paccMaTpUBaeMOM
pexumMe

AC, =

e

w=Ll[o, (1

rae |[o, (7, — ) — o, (t,_ —1t )] — 3HaK aGCOTIOTHON BEIMYMHBI.
6.6.3.1.2. TeMnepaTprI forios T By OTIPENETISIFOTCST COTJIACHO
noapasneiny 6.3.

Omax Omm) - (xl ( Imax lmm)]|

Omax’
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188 Hopmot pacuema na npounocmos cmayuonapHoix

6.6.3.1.3. OcTaynbHbIe BeTMYMHEI B hopMmyJie IT. 6.6.3.1 onpenensiioTcst

comtacHo 1I. 6.4.4.1.
Ha ocHOBaHMM HaliIeHHOM BEJTWYMHBI pa3Maxa MHTEHCUBHOCTEN Ha-
npskeHuii Ds, IPOU3BOANTCS OLEHKA JI0JITOBEYHOCTU B COOTBETCTBUH C

noapasaenom 5.1.5 Hopm.

6.7. lomycTmMoe AaBJieHne B KOTIE MPH HAIMYMN OTKJIOHEHHi OT
KPYIJIOCTH 2KapoBOii TPyObI

6.7.1. Yenoenwvie 0603nauenus

JlonosHuTeIbHbIE 0003HAYEH S
D D, — MaKCUMaJIbHbII 1 MUHUMAJIbHBIN HapYXXHbIC TUAMETPhI

Fmax® ™~ Fmin

MOMEPEYHOT0 CEYEHMS XKapOBOil TPYObl, MM;
a — Ko3(PULMEHT HEKPYTIOCTH, %;
e — MaKCUMaJIbHBII pasMep yriolieHus (puc. 6.18) morepeyHoro ce-
YeHMSI 3KapOBOU TPpyObl, MM;
s, — (bakT4ecKas TOJIIIINHA CTEHKH XapOBOI TPYObI, MM.
cTajbHble 0003HAYEHUST — comIacHo Taou. 6.1 u 6.2.

Puc. 6.18
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6.7.2. Onpedenenus

B Hopmax paccmaTpuBaloTcsl CleAyrolie OTKJIOHEHUSI OT KPYIJIoro
MOMEPEYHOro CEYEHUs TPYObI:

OBAJILHOCTD TTOMNEPEYHOT0 CeUEHUs, omnpeaeseMas KoadduimeHToM
HEKPYTJIOCTHU:
D Fmax__ D F min .
) 100;

F max Fmin

a=2

YILTOLIEHNE ITOIIEPEYHOro ceueHus (cM. puc. 6.18), onpenensemoe npu-
BeI€HHbIM KO3(P(PULIUEHTOM HEKPYIJIOCTHU:
4e
a=—-100.

F

6.7.3. llonycmumoe omkaoHenue om Kpyeaocmu (08aabHOCHb)

6.7.3.1. Ilpn1 M3roToBJICHUHN HOBBIX KOTJIOB KOG GUIIMEHT HEKPYIIIOC-
TH TIONIEPEYHOI0 CeYeHUs paccMaTpUBaeMBbIX AeTajeil He TOKeH ObITh
bonee 1 % ,1.¢.a<1%.

6.7.3.2. [1pu1 TeXHUYECKOM TMATHOCTUPOBAHUM KOTJIOB, HAXOASIIMXCSI
B 9KCIUIyaTalluy, ITOIYCKAETCS HEKPYIJIOCTh IONEPEYHOIO CEUSHUS XKa-
poBBIX TpyO 60see 1 %.

Homyctmoe pabouee gaBjieHUE JISI KapOBOI TPYOBI C YIETOM OBajIb-
HOCTHU He JOJKHO OBITH OoJiee

s—c 1
[p]=[G]D T D 5
Fle——F
400s—c&+1

LF

rne K= 3,10 — a1 TOpU30HTAIBHBIX KAPOBBIX TPYO;
K= 1,85 — mig BepTUKAIbHBIX KAPOBBIX TPYO.

ITpu BBIMOJHEHUM KOHTPOJbHBIX PAacuyeTOB MO AAHHBIM U3MEPEHUM
TOJIIMHBI CTEHKUM BMECTO § — ¢ CIIeAyeT MPUMEHATD §, — C. Benuunna S,
JIOJDKHA TIPUHUMATBCS paBHOW HAaMMEHbIIEMY 3HAY€HUIO U3 YEThIPEX U3-
MEPEHUI TOJIILIMHBI IO KOHLIAM JIByX B3aUMHO TEePIEeHANKYJISIPHBIX Aua-
METPOB B OJTHOM CEYEHUM IIPU YMCJIE TTPOBEPSIEMBIX CEUEHUI HE MEHee
OIHOTO Ha KaXXI0i METp JTMHBI KapoBO#l TPYOHI.
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6.7.3.2.1. Ecau ipu u3MepeHUH MOIMEePEYHOro ceueHus noaydeHo a < 1,
B pacuete nipuHumaetcs a = 1,0.

6.7.3.2.2. DKcrutyaTalyst XXapoBbIX TPYO ¢ HEKPYTJIOCTBIO MOMEPEUHO-
ro ceueHus 6osiee 3 % He NOIMycKaeTcsl.

6.8. OcHoBHbIE TPeOOBAHUA K KOHCTPYKIMH

6.8.1. PaccrossHue Mexay ABYyMsI COCEIHUMU KOJIbLIAMU XKECTKOCTHU
JKapoBOil TPYObI He TOJDKHO MpeBbIIaTh 2D,

6.8.2. J17s1 BOJTHUCTBIX 3KapOBBIX TPYO BbICOTA BOJIHBI JOJIKHA OBITH HE
MeHee 50 MM.

6.8.3. He pekoMeHayeTCs yCTaHABIMBAaTh KOHYCHbIE IIEPEXOIbI Ha XKa-
POBBIX TpyOax.

6.8.4. Hanuune 3a30pa MeXIy TpyoaMU U TPYOHOI peleTKOM Mpy He-
KayeCTBEHHOM BaJIblIOBKE TPYO BBI3bIBAET IIEPErpeB MeTajuia TpyObl 1 CTI0-
COOCTBYET pa3BUTHUIO I1IeIeBOI Koppo3un. [loaTomy mist yBenueHUs Ha-
IEeXXHOCTH M CpOKa CIYKOBI KOTJIa peKOMEHIYETCsI ITOABaIbIIOBKA TPYO
TOCJIe IPUBAPKU MX K TPYOHOI pelleTKe.

6.8.5. HapyxxHbIii cBapHOi1 1IOB (pucC. 6.19, @) MOBBIIIAET TEMIIEPATYPY
MeTaJjijla TPyOHOI pellIeTKH, KOTopasl Y PelIeTOK ¢ TpyOaMu, 3afeTaHHbI-
MM 3allOUIUIIO, HIDKE, YeM Y PEIlIeTOK C Hapy:KHBIMU CBapHBIMU IIBAMU

(puc. 6.19, 6).
a 0

_ Y

| v

| NN
|

|

i i

- i
Puc. 6.19

6.8.6. M3onsuus TomumHoi 6ojee 50 MM HeddHeKTUBHA, TAK KaK AalTb-
Helillee yBeIMUeHNE TOMIMHBI U30JISILIMY ITPAKTUIECKN HE CHUKAET TEM-
nepaTypy MeTajia TpPyOHOI peIIeTKH.
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6.8.7. PaciopHble aHKepHbIE CBSI3M JOJKHBI OBITh PACIIOIOXEHBI TaK,
YTOOBl YMEHBIIUTh U3TMOHBIE HANIPSDKEHMSI. AHKEPHBIC CBSI3M TOJKHBI
HMMETh 3aCBEPJICHUS ¢ 00eMX CTOPOH Ha IJIMHY He MeHee 30 MM U TOJIKHBI
BXOJUTh B BOISTHOE ITpocTpaHCTBO (puc. 6.20).

N Ty \

[IpononbHbIE aHKEPHBIC CBSA3H, COSAUHSIONINE TPYOHbIC PELICTKU, J0JI-
KHBI MMETD MOAKJIAAHbIE MIA0bI 1MaMeTpoM He MeHee 40 .

Ecnu B pesynbrate pacyeTa aHKEpHOM CBS3U 110 M. 6.3.2 Hapy>KHBIIA q1-
aMeTp CBSI3U ITOJTyYaeTCsI TAKUM, UTO HE BBITIOJIHIETCS YCJIoBue 1. 6.2.3.2.2,
TO JUaMeETp KOHIIOB CBsI3€i JOKEH ObITh yBeauueH (puc. 6.20).
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7. PACYET HA ITPOYHOCTH KOJUIEKTOPOB OT JENCTBUSA

HAT'PY30K B OIIOPAX U ITIOABECKAX

7.1. YciioBHbIE 0003HAYECHMS

7.1.1. B aTOM paszesie NpUHSITHI CIASAYIOILIME YCTOBHBIE 0003HAUYEeHUSI,
npeacTaBieHHbIe B Ta0J. 7.1.

Tabauua 7.1
WHULIA
CumBon HazBanue En
U3MEPEHUS
1 2 3
p PacuerHoe naBieHue MIla
t PacuetHag Temmneparypa CTEHKH °C
D HomMmuHanbHbIA HapyXKHBIA TUaMETp MM
a KOJUIEKTOPA
D HoMmuHambHBIT BHYTPeHHUI IUaMeTp KOJLIeK- MM
TOpa
S HomuHanbHas ToMIKMHA CTEHKU KOJUIEKTOpa MM
IrpuHa MOBEPXHOCTU MOABECKU UJIU OMOpPbI MM
JmMHa MoBepXHOCTU MOABECKHU WUJIA OMOPbI MM
G Ycunue, npuioxXkeHHOE K OAHOM MOABECKE WK H
orope
0 ITonoBuHa yra oxBata KOMIEKTOpa MOJIBECKOM rpas
WIA OTIOpOM
d HomuHaibHBIA HAapyXKHBIN AMaMETp TUIaBHU- MM
KOBOI1 TpYOBI
q PacnpenenenHas Harpy3ka MIlIa
91 JlIMHa y4yacTka, Ha KOTOPOM AEMCTBYET pac- MM
npeneneHHas Harpy3ka
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Oxonuanue maoa. 7.1

1 2 3
h [MIupuHa yyacTka, Ha KOTOPOM AEHCTBYET pac- MM
npeaesieHHasl Harpy3Ka
d HoMuHanpHBIM BHYTPpEHHMI AUaMETp IITyLepa MM
k, KoadduuueHr
k, Koaddpuumenr
c, OceBoe HaIpsLKeHNE B KOJLJIEKTOpe MIla
o, OKpy:KHOE HaIpsLKEHME B KOJJICKTOPE MIla
N N CoOTBETCTBEHHO OCEBOE U OKPYXKHOE YCUIIUS B /v
2 "¢ | KOJUIEKTOpE, OTHECEHHBIC K eIUHMIIC IINHBI
CoOTBETCTBEHHO OCEBOI U OKPYKHOI M3rmoda-
MZ, M(p IOI[1ie MOMEHTHI B KOJUIEKTOPE, OTHECEHHbBIE K H
CIMHULIC JTHBI
o’ OceBoe HaIpsDKeHNUE OT BHYTPEHHETO JaBIICHUS MIla
OKpy:XKHOE HaIIpsLKEHKME OT BHYTPEHHETO JaB-
o Pyx P yTp 1 MIla
¢ JICHUSI
PaguanpHOe HampsoKeHUE OT BHYTPEHHETO IaB-
o 1 p yTp 1 MIla
r JICHUSI
o, 0,, O, [l1aBHBIC HOpMaNTbHBIE HATIPSIKEHUS MIla
o, DKBUBAJIEHTHOE HAMPSKEHUE MIIa
(o] HoMuHanpHOE momyckaeMoe HampsbKeHHUe TIpu MIla
pacyeTHOM TeMIlepaType

7.2.1. PacueTr Ha MPOYHOCTH KOJIJIEKTOPOB IO I€ICTBUEM BECOBBIX Ha-
IPY30K SIBJISIETCS TIOBEPOYHBIM M BBITIOJIHSIETCS ITOC/IE BHIOOPAa OCHOBHBIX

7.2. O01ue noJIoKeHus

pa3MepoB KOJIJIEKTOPA B COOTBETCTBUU C Monpasaeiaom 3.2 Hopm.
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7.2.2. Ucniosib3yeMble MaTepraibl U noaydadpukaThsl, a TakKXKe TEXHO-
JIOTHSI N3TOTOBJICHUST 1 KOHTPOJIb KOJIJIEKTOPOB, IITYLIEPOB U IeTajieil oriop
1 TIOIBECOK JTOJDKHBI COOTBETCTBOBATh TpeboBaHUsIM [1paBun Tocroprex-
Hanzopa Poccum.

7.2.3. OTHOILIEHNE HApY>KHOTO TMaMeTpa KOJLJIEKTOpa K TOJIILIVHE CTEH-
KU JI0JDKHO YAOBJIETBOPATH ycaosuio D /s = 9—35.

Il KOJUIEKTOPOB ¢ oTHOLIeHUeM D /s < 9 pacyer Ha MPOYHOCTH OT
JIEeMCTBYSI BECOBOI HAIPy3KU JOJIKEH ITPOBOAUTHCS B COOTBETCTBUY C MO -
pazaenom 5.1 Hopm.

7.2.4. Hacrostimme HopMbl paccMaTprBaiOT KOJIJICKTOPHI ¢ BEPTUKAJIb-
HBIM MOABECOM 3KpaHOB (puc. 7.1, 7.2).

7.2.5. CxeMbl pacIiojIoXKeHMs TTOJBECOK G
WJIA OITOP M HaTrpy>KeHUsI KOJJIEKTOpa yKa- ‘
3aHbl Ha puc. 7.1, 7.2.

7.2.6. 1151 MOABECHBIX KOHCTPYKILIVIA KOJI-
JIEKTOPOB HarpaBJeHue aeicTBus yewus G,
a TakKe pacrpeneIeHHON Harpy3Ku ¢, Ipu-
JIOXKEHHOI K KOJIJIEKTOpY, COBMAIaeT C Ha-
MpaBJIeHUSIMH, YKa3aHHBIMU Hapuc. 7.1,7.2,
7.3. J11s1 omOpHBIX KOHCTPYKIINIA HaTIpaBJie-
Hue ycwnst G 1 pacrpeneaeHHON Harpy3Ku
¢ TIpPOTHBOIIOJIOKHO HaIlpaBJICHUsIM, yKa-
3aHHBIM Ha puc. 7.1, 7.2, 7.3.

7.3. MecTHbIe HANIPSKEHUS

7.3.1. Ycunue G, neiicTBylollee Ha
noaBecKy uiau onopy (cm. puc. 7.1, 7.2,
7.3), onpenensercs Kak CyMMapHbIiA Bec
KOJIJIEKTOpPA, €70 COASPKUMOTIO U TIPHCO-
eIMHEHHOro 00OpYIOBaHUS, TIPUXOIS-
LIMICS Ha OQHY TTOABECKY UJIA OIIODY.

7.3.2. JI15 KOJUIEKTOPOB LIeJIbHOCBAPHBIX Fa30IJIOTHBIX 3KPAaHOB peak-
TUBHASI HArpy3Ka ¢, IeMCTBYIOIIAsI CO CTOPOHBI 3KpaHa Ha KOJJIEKTOP (CM.
puc. 7.3), onpenesieTcsl ToO HOMOrpaMMaM B 3aBUCUMOCTHU OT AUaMeTpa
KoJUTeKTopa. PeakTuBHAsT Harpy3ka, JEMCTBYIOIIASI HAa Ta30ILIOTHBIN 9K-
paH cO CTOPOHBI KOJUIEKTOpPA, IO BeJIMUMHE paBHA ¢ U ITPOTUBOIIOJOXKHA
10 HaIpaBJICHUIO.

Puc. 7.1. O0uii Bun
KOJUIEKTOpPA Ta30IUIOTHOTO
5KpaHa
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Puc. 7.2. PacueTHas cxema KoJuieKTopa

7.3.3. lllupuHa yyactKa s, Ha KOTOPOM JIEHCTBYET pacrpenesieHHast
peakTUBHAas Harpyska ¢, Mpy pacyeTe HampsKeHUWM B KOJUIEKTOpe Tpu-
HUMaeTcs paBHoit h = 0,85d.

JnrHa yyactka 2/ Bo3AeCTBUSI HATPY3KHU 151 KOJUIEKTOpa 1 Ta30IlIoT-
HOTO 3KpaHa OIpeaesisaeTcs 10 KpUBbIM, IPUBEISHHBIM Ha puc. 7.3.

7.3.4. T1o pa3Mepam ITOABECOK WIJIU OTIOP @ U b BEIUMCIISIOTCS KO3(hhU-

LIMEHTHI
2
klzb 2 k=t
D+s\VD+s D+s
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G G

/ / N B A
4"
G D,/s=9
0.4 13
LN
71 \\|/ &
¥ . 1/ N
76 5 43 2 101 2 3 4 5 6 7
1/D 1/D
Puc. 7.3. PacnipeneneHHas Harpy3ka, AeiCTBYOIIAsT Ha KOJUIEKTOP CO CTOPOHBI

dKpaHa

7.3.5. JIns noaBeCHBIX KOHCTPYKLIMI pacyeT MaKCUMAaJIbHbIX YCUJIMIA
N, Nq) 1 MOMeHTOB M, M(D B KOJUIEKTOPE, BBI3BAHHBIX JIEICTBUEM BECO-
BBIX Harpy3oK, BeIeTCs M0 KPUBBIM, TPUBENEHHBIM Ha puc. 7.4—7.11.

17151 OTIOPHBIX KOHCTPYKLIMIA 3HaYeHust yeunuii N, N, 1 MOMEHTOB M, Mq) B
KOJIIEKTOpE, HaliIeHHbIE IO KPUBBIM pUC. 7.4—7.11, 6epyTcs CO 3HAKOM «MUHYC».

7.3.6. s mOABECOK WJIM OTIOP, YIOBJIETBOPSIOIINX YCJIOBUIO a > b,
3HayeHust NV, N(p, M, M B KOJIIIEKTOPE OMPEACIISIIOTCS 10 KPUBbIM, TPH-
BEeIEHHBIM Ha puC. 7.4—%.7, C UCIIOJIb30BaHUEM MTAPAMETPOB K, 1 6.

7.3.7. JInsg moaBeCOK WIJIM OIOP, YIOBJIETBOPSIOLINX YCIOBUIO b > a,
3HAYEHUSs] YCUJIUIA 1 MOMEHTOB NZ, N(p, Mz, M(p, JNEUCTBYIOIIMX B CTEHKAX
KOJIJIEKTOPA, OTIPEIEIISTIOTCS IT0 KPUBBIM, TIPUBEIeHHBIM Ha puc. 7.8—7.11,
C UCIIOJIb30BaHUEM KOI(DODULIUEHTOB K, U k.
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il k | o|oo¢
G = 0,005
0,100,100 |
008NN ] 0300
: 0,500
0,06 \\&
0,04 \\\\
0,02
0
10 30 50 70 O, rpan
SN,
G . %k, = 0,005
0,10 \\\ — 1 |
0,08 ~~—1""0.200, 0,30
0,06 —
0,04 0300
0,02
0

10 30 50 70 0, Tpan

Puc. 7.4. HomorpamMMmbl 1S BEIYMCTIE-

HUs yeunuid N, N(p B KOJIJIGKTOpE IIpU
D/s=9+13ua>b

P

D

(6

ol =-

D2
O, =—p 5
4s(D +5)

r
?* 2s

P
%

7.3.8. B ciayyae nonBeca KoJi-
JIEKTOpa 3a LITYLEp IIPU OIpee-
JICHUM MaKCUMAJIbHBIX YCUIINIA 1
MOMEHTOB B KOJIJIEKTOpPE IO
n. 7.3.4—7.3.7 npuHuMaeTcs a =
=b=10,85d.

7.3.9. HanbGonbime MeCTHBIE
HaTIpsDKeHWST BOSHUKAIOT B KOJI-
JekTope (Y KpaeB IIOIBECOK WU
orop) B Toukax A wmm A' ipu a > b
1 B Toukax B wim B'nipu b > a
(cMm. puc. 7.1, 7.2).

7.3.10. 3HayeHUsT MaKCH-
MaJIbHBIX MECTHBIX OKPYXKHBIX O
M OCEBBIX G_ HaNpSXEHUN B
CTeHKaxX KOJIJIEKTOpa OIpenesis-
I0TCA TI0 (hopMyIie

s s

3HaK «MMHYC» OTHOCHUTCS K
BHYTPEHHEN MOBEPXHOCTHU (TOY-
ku A' viin B'), 3HaK TUTIOC — K Ha-
PYXHOM (TOUYkU A uiu B).

7.3.11. HamnpsixkeHUsI OT BHYT-
PEHHETro JaBJIEHUST BBIUUCIISIIOT-
cs 1o hopmysiam:

b
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M, M,
G G
|1
k,=0,005
0,20 0,20 ——
0,18 0,18 0,050
0,16 L0005 0,16 RPN 0,100
0,14 0,14 % —
0,12 0,050 0,12 0200
0,10 ~=0,100 0,10 ’
) | ’ \
0,08 k] 0,08
0,200 1~ I\ L
0,06 0,06 > SR
0.04 =TI 0,04 0500
0,02 [y 300 == 0,02 0,300 \\
0 10,300 ] 0 | |

10 30 50 70 6, rpan 10 30 50 70 O, rpan

Puc. 7.5. HomorpamMMsl Utst BBIYUCICHNSI MOMEHTOB M, M(P B KOJUIEKTOpE MpHU
D /s=9+13ua>b

7.4. YcnoBUS POYHOCTH

7.4.1. lns paccMaTpuBaeMoil TOUKU KojutekTopa (Touku A unu A', B
Wi B') BBIYUCIISIIOTCS TPY TIaBHBIX HOPMaJIbHBIX HAIIPSDKEHUSI, KOTOPBIS
MPENCTaBISIOT COOOI alredOpandecKyro CyMMY AEeHCTBYIOIINX B OJTHOM
HaIlpaBJICHUU HAMPSKEHWI, BEI3BAHHBIX BECOBBIMU Harpy3KaMu U BHYT-
peHHMM naBieHneM. [J1aBHbIe HATIPSKEHUST OTIPEACIISIIOTCS 110 OPMYJIaM:

c, =G¢+G$; 6,=0_+06"; 06,=0",

z
ecinu 6,+G, >0, +0. >0/,

6,=0.+06/;,0,=0,+0,; 06, =0/,

P )4 r
ecnmm 6. +67 >6,+06, >0/.
7.4.2. DKBUBaJICHTHOE HATIPsDKEHME UTST pacCMaTPUBAeMOM TOUKM KOJI-
JIEKTOpa MPUHUMAETCS] PaBHbIM
6,=0,—0,.
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o M, -
G k, :=o,:005 G k,=0,005
0,050
19 \Q<{\ 0,100 83
0,08 : ;
DN 0,200 0,10 0,050
0,06 N
0.04 NSISDERN 0,08 0,100
0.02 —0 3oc7z\§§\ 0,06 S 0,300
’ T 0.500 \% 0,04 0,2\0'07<|: _
10 30 50 70 6,rpanr 0,02 ===~ e
0 E— I —
sN, k,=0,005 10 30 50 70 0, rpan
0.5 | M, -
’ ~ 0,050 G k,=0,005
0,10 I
\Z\\\\ 0,14 0.050
" " oio0 0.2 :
0,06 L1 0,100 RS0
0,200 010 0,200
0.04 0.300970,500| T
I s s e 0,08
0,02 0.06 N & N
0 > ~ T I~
10 30 50 70 O,rpanr 0,04 < ~I
0,02 |-0,300)T—=T—=—
Puc. 7.6. HomorpaMMBI TSI BBIYHC- 0 m
10 30 50 70 0,rpan

JeHust yeunuii N, N(I> B KOJUIEKTOpE

npu D /s=14+35ua > b
“ Puc. 7.7. HomorpaMmsl 7151 BBIYKC-

JIEHVSI MOMEHTOB Mz, M(pB KOJIJIEK-
tope ipu D /s = 14+35ua > b

7.4.3. BenuuuHa 3KBUBAJEHTHOTO HAMPSIXKEHUsI B KOJUIEKTOPE OT Jeii-
CTBHSI BECOBBIX HArpy30K M BHYTPEHHEI0 JaBJeHUS JOJKHA YIOBIETBO-
PSITH YCIIOBUIO

c,<1,5[c].

BennunHa HOMMHAJIBHOTO JOIMYCKAEMOTO HAMPSKEHUS] TPUHUMAETCST
B COOTBETCTBUM ¢ paszaeiiom 2 Hopm.
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G G
0,14 \\ 0,16 \\
0,12 0,14
’ \ k,=0,1 k,=0,1
0,10 0,12 \
0,08 0,10
0.06 0 0,08 0.3
N
0 ~ o i3
0,02 ’ S
0 0,02 S
0,025 0,400 0,800 1,200 *k, 0
sN, 0,025 0,400 0,800 1,200 k£,
G M,
G
0,10 0,18
k,=0,1+0,5 \
0.08 K7 0,16
0,06 0,14 k,=0,1
\
0,04 — 0,12
0,02 0.10 [R N0
0 0,08 \< i 05
0,025 0,400 0,800 1,200 k, 0.06 il
> \ ~~—
0,04 e
Puc. 7.8. HomorpaMmbl 1Jisl BBIUMC- 0,02
JeHust yeunmii N, Nq) B KOJIJIEKTOpE 0

npu D /s =9+13mna<b

0,025 0,400 0,800 1,200 £,

Puc. 7.9. HomorpaMMBbl 1jis1 BbIYMC-
JIEHUS MOMEHTOB Mz , M(pB KOJIJTeK-
tope ipu D /s =9+13na <b
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SN M.
y R T
0,12
\| k=01 0,10 \ | £=0.]
0,10 \( 0,08 \
0,08 0,06 \\
0,5 0,3_
0906 % 0,04 \><7 ’5
0,04 0,02 e
0,02 ™ 0
’ 0 0,025 0,400 0,800 1,200 *k,
0,025 0,400 0,800 1,200 k,
G \
0,14 \
0,12 \ 0,12 \
0,10
\ k,=0,1:0,5 0,10 k,=0,1
0,08 \ 0,08 \<
0,06 0,06 0,340,5—
0,04 N\ 0.04 ™ )
5 \ 5 \\ —
0,03 1| 002
0
0,025 0,400 0,800 1,200 &, 0,025 0,400 0,800 1,200 X,
Puc. 7.10. Homorpammsl ajis Puc. 7.11. Homorpammbl it
BbIYMCIIEHUS YCUInid N, N¢ B BBIYMCIICHNST MOMEHTOB M, M(PB
KOJIIEKTOpE MPH KOJIIEKTOPE MPU
D /s=14:35ua<b D/s=14+35na<b
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8. PACYET HA ITPOYHOCTD ®JAHIEB TEINIOOBMEHHbIX

AIITTIAPATOB U TPYBOITPOBO/10B

8.1. YciioBHbBIE 0003HAYECHMS

8.8.1. B pa3neiie IprUHSATHI CIeIYIOIIME YCIOBHBIE 0003HAYEHUS, IIPEI-
cTaBJIeHHBbIE B Ta0OI. 8.1.

Tabauua 8.1
VHULIA
CuMBo Hazpanue En
M3MEpEHUS
1 2 3
)/ Pacuernoe masnerme MIla
P, [TpobHoe naBneHue MIla
t PacueTHas Temmeparypa CTEeHKU °C
b, VYcnosHoe naBieHune MIla
Dy YcnoBHBIM AUaMeTp U3 S MM
D HomuHanbHBIN BHYTPEHHUI AUAMETP U3 S MM
(KopItyca cocynaa, Tpyobl TpyOOIIpoBoIa U Ip.)
s TonumHa CTeHKU U3IEIUs MM
s TomuuHa CTeHKU MWIMHIPUIECKOrO yJacTka M
1 ¢yaHLIa
s TonmmpmHAa CTeHKM KOHUYECKOTO Mepexoaa y M
2 OCHOBaHUSI
h BrIcoTa IMIMHAPUIECKOTO yJacTKa (paaHIa MM
1
h, BricoTa KOHMYECKOTO Iiepexona MM
h , Bricora Tapenku ¢uaHia 1 ormopHoro oypra MM
h A Boicota HaXKMMHOTO KOJIbLIA MM
A BrIcoTa Tapenku aHma, onpenesieMast L
2 METOIOM ITpeJeIbHBIX HAaIPYy30K
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Ilpodoancenue maba. 8.1

1 2 3
h, Beicora BeicTyma MM
D, JwnameTp BBICTyTA (paHIA MM

HapyxHeiii nnamerp ¢iaHiia 1 oypra
D MM

! CBOOOTHOTO (hTaHIIA
D, BHyrpeHHMIT AamMeTp HaXKMMHOT'O KOJIbLIa MM
D, HapyHb1ii tuaMeTp Ha>KUMHOTO KOJIbIIa MM
D JnrameTp OKpy>KHOCTH IIMIICK (OOITOB) MM

D HauGonplmii Hapy>KHbBII JUaMeTp MeMOpPaHbI ML

Om (MCXOHOE COCTOSIHUE)

D, HapyxHpblii framerp nNpoKJaaku MM

D, PacuerHrblil qjuaMerp MpoKJIagKu MM

d HomuHabHBII 1UaMeTp INWIeK, paBHbIN MM
0s Hapy>XKHOMY OWAMETPy PEe3HObI

d PacuerHblit (MMHMMATBHBIN) TUAMETp IITIEK MM

d, JnameTp oTBepCTUS MO IMUJIbKU MM

d PenyimpoBanHOe 3HaueHMe TuaMeTpa OTBEp - MM

OR CTUSI MOJ, LIMUIbKU
e MakcMaTbHBINA pa3sMep TaiKu MM
[ Iar mmutek MM
z Yucsto ek MM
b, Inpura TpoKITagKI MM
b DddekrrBHas UPUHA TTPOKIIAAKHN MM
) TonmmmmHa TpoKJIaaKN MM

VaenwHOE naBjeHue Ha TPOKJIAAKY TPU 3aTsre
4, MIla
IIIJIEK
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Ilpodoaxncenue maoba. 8.1

1 2 3
s, TommmAa cTeHKN MeMOpaHbI MM
b, [HInpuHa MmeMOpaHbI MM
F, Yeusve ooxarvs MpoKIIaaKu H
F Ycunme, obecrieunBaroliice TepMeTUIHOCTD MIPU H

2 TUIPaBIIMIECKOM HCITBITAHU
F PaBHopeiicrByromme cuiibl B INMIBKAX OT JaB- H

h JICHUST TUAPABIMYESCKOTO MCITBITAHUS
F PaBHOz#elCTBYIOIIIE CHITBI B IITMILKAX OT pa- H

P 0ouero gaBiIeHUS
F, PacueTHOe ycwnue 3arsira IImaieK
F PacueTHOe ycnime B IIMWIBKAX TIPU pabOYMX

! YCJIOBUSIX
F Pacuernoe ycwive npu ruipaBaryecKoM UCIbI- H

0h TaHUU
F Ycuwme B MIMHAPUYECKOM YYacTkKe (iaHia H

! OT JIEMCTBYSI BHYTPEHHETO ABJICHUS
r Yeumme, obecrieunBarolliee repMeTHIHOCTb TP
2 pabouyeM JaBIeHUUN
E, F4 Yeumis ot AeicTBUS AaBICHUS Cpebl
M M3zrubaroimii MOMEHT H-mm
1/, [neyu meiicTBus CUIT MM
MoMeHTBI COIPOTUBIICHUST PACUSTHBIX CEUCHUIA 3
W.Wy W, branma MM
y OpnouHara LieHTpa TSLKECTH MOIePevYHOro ceve - MM
HU (pJlaHLA
c HarmpsckeHre B pacueTHBIX CeUeHUSIX (hJlaHLa MIla
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Oxonuanue maoa. 8.1

1 2 3
Oy HanpsxeHue B MemOpaHe MIla
c, HanpsckeHue B ImaibKax MIla
Ef Momynb ynpyroctu MeTania iaHia MIlIa
E, Monynb ynpyrocTyd MeTajuia IImaieK MIla
[0/,] HomyckaeMoe HanpsbkeHUe MeTalia ¢hJiaHua MIla
o] Homyckaemoe Harpsi>keHWe MeTajlia IImaieK MIla
[, Jonyckaemoe Harpsi>xeHUue MeTaiaa MeMOpaHbl MIlIa
r Paauyc ranrenu MM
o Yron nmoBopora (paaHua rpanm
o, Vron ckoca ¢iaHia rpan
N KonmmuecTBo LMKIIOB HArpy:>KeHUsI COCyaa

O0603HaYEHUS TEOMETPUUECKUX pa3MepoB (hIaHIEBBIX COCAMHCHUIA
npuBeneHsl HA puc. 8.1 n 8.2.

8.2. O0wme noJioxKeHus

8.2.1. B Hopmax paccmarpuBaroTcs (piaaHUbl ¢ KOHUYECKHM TIepexo-
oM (KOHUYECKOI BTYJIKOI) U TIocKUe (hIaHLbI, a TAaKKe XKecTKre (hJiaH-
1Ibl ¥ CBOOOMIHBIE.

8.2.2. Jeransamu (IaHLIEBOTO COSAMHEHMS SIBISIIOTCS (hIaHIIbI, KOJIb-
110 cBOOOMHOTO (h1aHIIa, TIPOKJIaaKa, MeMOpaHa, IMILKA (OOJTHI), Taii-
KM, 11aH0BbI.

[Ton snemenTaMu (hj1aHIIa IOHUMAIOTCS UMIMHAPUIECKast 4aCcTh (paH-
11a, KOHUYECKUI Tepexoll, Tapenka ¢JiaHlua, OypT cBoOOAHOro (iaHLa,
HaXXMMHOE KOJIBIIO, OTBEPCTUSI MO, IITMTMILKI, BEICTYITBI, BIIAIWHEL U JIP.

8.2.3. IIpumeHeHue 60aTOB AoIycKaeTces 10 AaBiaeHus 3,0 MIla u tem-
neparypsl 300 °C, nnsg 6onroB o 'OCT 20700 npeaenbHas TeMIieparypa
nomyckaercs no 400 °C.
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s, S,
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Puc. 8.1. ®naHIBl ¢ KOHTYSCKUM TIEPEXOIOM
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D s D
Ay 4y
s, _
< |
| Y |
< <
4
u bo [%e) u bo
D, ' D,
D, D,
! D, I D,

| a
B A
D S,
7 :
'Q\
s
u by |
D,
DX
| D, ' Puc. 8.2. ITnockue draHbl

8.2.4. TpeboBaHUsI K KOHCTPYKIIUM, MaTepuaiaM U nosydadbpukaram,
a Tak>Ke K M3TOTOBJICHUIO M KOHTPOJIIO KaueCTBa pacCMaTprUBaeMBbIX (hlaH-
1IeB JOJDKHBI COOTBETCTBOBATh TPEOOBAHUSIM COOTBETCTBYIOIIMX [IpaBmt
TocroprexHanzopa Poccuu (T. €. 110 KOTyiaM, COCyJaM WJIX TPyOOIIPOBO-
naMm TOC B 3aBUCUMOCTH OT Ha3HAYEHUsI U3ICINS, K KOTOPOMY IIpUBapy-
BalOTCSl paccMaTpuBaeMble (IaHIIbI).
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JIOTIIOJTHUTEIHHO JOJKHBI COOTIONAThCS CIEAYIOIINE YCIIOBUSI:

pacmoJiokKeHNe U KOHCTPYKIIMS OITOp Ha KOpITyce, JHUILE WU TPyOo-
MIPOBOJIE JOJKHBI 00ECIIeUnBaTh OTCYTCTBUE Tepeaayl BHEITHUX HArpy-
30K Ha (paHIIEBOE COEAMHEHME, MPEBBIIAIIINX BEIUINHY, TTIPUBEICH-
Hyl0 B 11. 8.7.6.5;

paccTosiHME OT KOHMYECKOro mnepexo/a (aHIa Uin TapeJKu TI0CKO-
ro ¢JiaHiia 10 KPOMKHM CBApHOTO IIIBa IPUBAPKU OMOPHI JOKHO OBITh
0oJiee BEIMYMHBI, PACCYMTAHHOIA 110 popmyJie /Ds, , HO He MeHee 100 MMm;

BeJIMUMHA ITpeABAPUTEILHOTO 3aTsIra (DJIaHLIEB C IPUBapHBIM MeMOpaH-
HbBIM YIJIOTHEHMEM He J0JIKHA mpeBblath 30 % pacuyeTHOro ycUiaus Ha
IIMUIBKY TIPU JEWCTBUM BHYTPEHHETO JaBICHUS;

BeJIMUMHA MMOArPY3KH IIMUIEK OT Ppa3HOCTU TeMIepaTyp Mexy ¢hiaH-
LIaMH ¥ IIIUWIbKaMU He T0JKHA npeBbiath 30 % pacuyeTHOro yCuiIusl Ha
LIMWIBKY TIPU IeWCTBUM BHYTPEHHETO NaBJICHUS.

8.2.5. HopMbI comepskaT METOOUKY pacuera Ha IIPOYHOCTh (PIaHIIEB C
MMPOKJIAA0OYHBIM 1 MEMOPAHHBIM YIIOTHEHHEM IJIST 000CHOBAaHUS UX OC-
HOBHBIX Pa3MEpOB.

B ocHOBY pacueTa Ha IIPOYHOCTH (hJIAHIIEBOTO COCIMHEHUS 3aJI0KEH
METO/[I IIpenesIbHBIX HAarpy30K C IIPOBEPKOI HAIIpsKEHUI 110 HauboJiee
HAaIIPSDKEHHBIM CeUeHUIM (DJIaHIIa.

[ToBepouHEBIil pacyeT Ha YCTaJIOCTh JeTaneil ¢hJIaHIEBOIO COeIMHEHMS
JIOJIKEH BBIMOMHATLCS 1151 ooopynoBaHust TOC B COOTBETCTBUM C TPeOO-
BaHUSAMMU pasnesia 5 Hopwm.

8.2.6. lonyckaeTcst MCIoJib30BaHMe (hiaHLIEBBIX COeNMHEHMI 6e3 pac-
yeTa Mo 00OCHOBAHMIO BHIOOpAa OCHOBHBIX Pa3MEPOB MPU M3rOTOBJIECHUN
ux B cootBeTcTBUU ¢ [OCT 12815—T'OCT 12822.

8.2.7. ®naHLEeBbIE COEAUHEHUSI, pACCYUTAHHbBIE 110 HACTOSIILIEN METO-
IuKe, rTapaHTupyoT He MeHee 1000 MuKIoB ImogbeMa 1 cOpoca JaBIeHUS
npu cpoke ciryxk0nr 100 ThIC. 4.

8.3. PacueTHoe naBieHune

8.3.1. 1o pacueTHBIM JaBieHHeM (bJIAHLIEBOIO COEIUHEHUS ClenyeT
IMOHUMATh U30BITOYHOE aBJICHUE, HA KOTOPOE ITPOU3BOAUTCS pacyeT Ha
MPOYHOCTh (DJIAHIICBOTO COCAUHEHMUSI.
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8.3.2. PacueTHoe naBieHue (GJIaHLIEBOIO COeIUHEHMS CAeAYeT MPUHU-
MaTh HEe MEHEe pacueTHOTO AaBJICHMST U3IEIIVS.

8.3.3. Ecii maBiieHUe TMAPABINYECKOTO MCTIBITAHUS U3MIENS p, TIpe-
BBIIIAET 1,3 pacyeTHOro JAaBJICHUST U3ACIUS, TO CIeAYeT BBITOJIHUTD pac-
yeT (hJIaHLIEBOro COeIMHEHMs] Ha YCIOBUS TUAPABIMYECKOTO UCTIBITAHMUS.
Ecmu p, < 1,3p, T0 Takoii pacyeT MOXKHO HE BBITIOJIHATD.

8.4. Pacuernas Temmeparypa

8.4.1. ITox pacuyeTHOI TeMmepaTypoil MeTalljla pacCUMThIBAaEMOI1 1eTa-
JI1 (bJIAHLIEBOTO COSAMHEHMS CJIeAYeT MOHUMATh TeMIlepaTypy, 110 KOTO-
po¥i IPUHUMAETCSI 3HAaYEHUE JOITYCKaeMOTO HaIlpsSIKEHMS.

8.4.2. PacyeTHylo TeMmepaTypy MeTajuia JaHia cieayeT MpUuHUMAaTh
paBHOI pacuyeTHOI TeMmIlepaType MeTajlla U3Aeausl B pabouunX YCIOBUSIX.
Ecinu BrImoHSIETCS pacyeT Ha yCJIOBUSI TMAPABIMYECKOTO MCIIBITAaHUS
comtacHo T1. 8.3.3, TO B KayecTBe pacyeTHOI TeMIlepaTyphbl IIPUHUMAETCS
TeMIiepaTypa THIPaBINIEeCKOrO MCITBITAaHMSI.

PacueTtHylo TemnepaTypy MeTajia pIaHIEeBOTO COeIMHEHMST, HE00OT-
peBaeMoOro ropsSYMMU ra3aMu WJIM HaACXKHO M30JIMPOBAHHOTO OT 000-
rpeBa U3BHE, ClIeIyeT IPUHUMATh paBHOM TeMIIepaType, COIepKalleics
B HeM paboueii cpebl 0e3 yueTa TOITyCKOB M0 OTKJIOHEHUIO TeMIIePaTyphl
OT HOMUHAaJbLHOTO 3HaYyeHus1, ycraHosleHHbIX [OCT 3619, TOCT 21563,
I'OCT 22530.

8.4.3. Eciu Temniepatypa Metayia Huke 80 °C, To 3a pacyeTHYIO TIpU-
HumMaetcs temrepartypa 20 °C.

8.4.4. PacueTHyl0 TeMrmiepaTypy IIIMUJIEK, B TOM YMCJIe BBEPTHBIX, Cle-
JIyeT IpUHUMAaTh paBHOI 0,95 OT pacueTHOI TeMmepaTyphl JiaHIIa.

8.4.5. PacdeTHy1o TeMImepaTypy MeTajia MeMOpaH cienyeT MPUHUMATh
paBHOI pacdyeTHOI TeMIieparype (hJIaHIa.

8.5. [lonmyckaemble HANPSDKEHUS

8.5.1. JomyckaemMoe HampspKeHue MeTaia (hjiaHla ciienyeT IpUuHUMAaTh
cormacHo pasneny 2 Hopwm.

HomyckaeMmble HAIPSDKEHUS IUTS IITTUJICK, M3TOTOBJICHHBIX U3 IIUPOKO
HCIIOJIb3YEMbIX JIJISI KPETIEXKHbIX U3/ CTalleld, clieayeT IPUHUMATh 110
Tabm. 8.2.
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Tabauua 8.2

Jlonmyckaemoe HanpszKeHue AJis IMWIEK U3 YIIEPOAUCTHIX
U HU3KOJIernpoBaHHbIX ctasneii, MIla

BCt3cm| BCtdcnn 20 25 30 35 40 45
Temnepa-
™R CH roeT 380 rl%gon FOCT 1050, FOCT 10702
20 105,0 | 110,0 | 110,0 | 120,0] 128,0] 138,0] 148,0] 158,0
100 97,0 | 102,0 | 106,0 | 112,0]120,0] 130,0] 140,0] 150,0
200 88.0 | 95.0 | 100,0 | 105,0]110,0]120,0] 130,0] 140,0
250 83,0 | 90,0 | 95,0 |100,0]105,0] 110,0] 120,0] 130,0
300 78,0 | 850 | 90,0 | 92,5 97,5/100,0] 110,0] 120,0
350 _ _ 800 | 85.0] 87,5/ 90,0]100,0] 110,0
375 _ — | 750 s0,0] 82,5] 85,0] 90,0[100,0
400 _ _ — | — ] 750] 77,5 80,0 90,0
Ilpodoaxncenue maba. 8.2
Temme- | 35x | 40x | 3XMA sy 1M [ 25X2M 1| 20XIMIDITP
patypa, 35XM
‘C | TOCT 4343, TOCT 10702 TOCT 20072
1 EE 4 5 6 7
20 | 2050|2150 2660 | 300,0 | 300,0 300,0
100 | 190,0] 203,0| 250,0 | 2900 | 2900 290,0
200 | 175,0] 1850 230,0 | 2750 | 275.0 275.,0
250 | 165,0] 1750| 220,0 | 270,0 | 270,0 270,0
300 | 1550 | 1650 210,0 | 260,0 | 260,0 260,0
350 | 1450 | 150,0| 200,0 | 2450 | 2450 250,0
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Oxonuanue maoa. 8.2

1 2 3 4 5 6 7
375 | 140,0 | 145,0| 1850 | 230,0 | 2350 240,0
400 | 130,0 | 1350 1650 | 2050 | 220,0 230,0
425 | 110,0| 1150 1450 | 180,0 | 205,0 220,0
450 | — | — | 1150 | 1550 180,0 205,0
475 | — | — — 130,0 150,0 190,0
500 | — | — — 85,0 125,0 165,0
510 | — | — — — 115,0 157,5
520 | — | — — — — 152,5
530 | — | — — — — 147,5
50 | — | — — — — 140,0
550 | — | — — — — 132,5
60 | — | — — — — 125,0
510 | — | — — — — 112,5
580 | — | — — — — 100,0

JI7st ITAJIEK AMaMeTPOM MeHee 24 MM OIyCKaeMble HalpsDKeHU [G |,
NpuUHUMaeMble Mo Tabja. 8.2, HE0OOXOAMMO YMHOXUTb Ha BEJIMYMHY I10-
NPaBOYHOTO KoadduimeHTa K, mpuHruMaeMoro 1o tabJ1. 8.3 uim 1o ¢op-

myie K, = 6;‘3 -0,2.

Tabauuya 8.3
Boi0op nonpasounoro Koaddumuenta

JlmaMeTp IIMAIBKKA d, MM 12 14 16 18 | 20 | 22
[MonpaBounblit KosdduLmeHT K, 0,4105]06]| 071081 0,9
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IInunbku nuaMeTpoM MeHee 24 MM peKOMEHAYyeTCsI TPUMEHSITh C KOH-
TPOJUPYEMBIM 3aTSITOM.

8.5.2. lomyckaeMble HAMPsIXKEHUSI TSI IITTUJIEK, U3TOTOBJIEHHBIX U3 Ma-
pPOK cTajieid, He yKa3aHHbBIX B Ta0OJ1. 8.2, WJIM MO KOTOPBIM MMEIOTCS CIie-
LIMAJIbHBIE TEXHUYECKUE TPEOOBAHUS U IAHHbBIC 110 TapaHTUPOBAHHBIM
XapaKTEpUCTUKAM KPaTKOBPEMEHHOMN U JJIMTEIbHOM MPOYHOCTU, CIEIY-
€T OMpeneNsaTh 1o opMye

[Gs/t]=min S , N , S5 ,

2 3 3

— MUHUMAaJIbHOE 3HaUYeHWE YCIOBHOTO Tpeaeia TeKyIeCTH
npu ocrtatoyHoil aedopmanmu 0,2 % npu pacdyeTHOMI
TeMIiepaType MeTajuia IIuiIeK (B TOM 4YHCJie TIpH
t =20 °C), MIla;

— cpefHee 3HAYCHME TIpelesia ITUTeTbHONM MPOYHOCTH Ha
3amaHHbIN pecypc (10° wmm 2-10° 4) TIpy pacyeTHOM TeM-
rmeparype MeTaya mmuiek, MIla.

8.5.3. JlommyckaeMble HapsoKeHWs MeTasuia phJlaHIa v IIMWIeK, UMeo-
IIME HOMUHAJIBHBIN IraMeTp pe3bObl, 00JIbllIe HOMUHAJIBHOTO JUaMETpa
JIAAKOW 4acTu, B YCIAOBUSX TMAPABIMYECKOrO MCHBITAHUS WU MOHTaxa
MNPUHUMAIOTCSI PaBHBIMU

TAC Gy o,

(&) (¢

10/ Y2:10%/1

Gs0,2/20 Gf0,2/20
[GS ]h = > [Gf :| -
L1 h L1

NPY HATUYHAY TapaHTUPOBAHHBIX XapaKTepucTuK Metayuia i [6 ], =1,80[c |
u [G]h=l,36[(5f], e [6 ] u [Gf] MNPUHUMAIOTCSI B COOTBETCTBUM C . 8.5.1.

oIycKaeMble HAIPSKEHUS MeTaljia IIMUJIEK ¢ ONMHAKOBBIMU HOMM-
HaJIbHBIMY TMaMeTpaMM Pe3bObl U TJIaJAKOM YacTH B YCIIOBUSIX THIPABIIN-
YECKOI'0 MCIThITAHUSI TPUHUMAIOTCSI PaBHBIMU

G, _
[Gs ]h =ﬁ W [GS ]h - 1’6[Gv]
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8.6. Homunanbuble 1 (hakTHYECKHE Pa3Mepbl eTajeil (pIaHneBoro
COeINHECHUA

8.6.1. HomuHanbHble pa3Mepsl AeTajieil ¢hJIaHLEeBOro COeIMHEHUST 1
(pakTMUecKUe pa3Mephl JOKHBI ObITh HE MEHEE PacUETHBIX.

8.6.2. Ecniu npu KoHTposie (aKTUYECKUX pa3MepoB (iiaHLieB OOHapy-
JKMBAETCSI OTKJIOHEHME KAKOro-JIM0O PacueTHOro rmapameTpa B CTOPOHY
MMOHMKEHMS 3araca IMPOYHOCTU OoJjice ueM Ha 5 %, TO clieAyeT BBIIOJI-
HUTh pacuyeT (MJIAHIEBOTO COCIMHEHMS MO (haKTUYECKUM pa3MepaM.

daxkTryecKoe 3HAUeHME I1ara MexXXIy OTBEPCTUSIMU He JTOJIKHO OTJIU-
4aThCsI OT MPUHSATOrO B pacuere 6osee yeM Ha 5 % B 00¢ CTOPOHBI.

8.7. IlpeaBapurebHbIii BLIOOP Ppa3MepoB JeTalieil (DJIaHIIEBOr0 COeIMHEHHUS

8.7.1. Hcxoonwvie dannbie

8.7.1.1. IeomeTpurueckue pa3Mepbl U3AEIMs: TOJIIMHA CTEHKU S Y BHYT-
peHHuii nuametp D. BHyTpeHHUi nuametp ¢aHia cieayeT MpuHUMAaTh
PaBHBIM BHYTPEHHEMY TUaMeTpy U3/e/us.

8.7.1.2. PacuetHoe naBieHUe (PIAHILIEBOTO COCIAUHEHUS p.

8.7.1.3. JlomyckaeMble HaIIpsIKEHUS TTPU pacyeTHOM TeMreparype, pu
20 °C u mpu yCJIOBUU TMAPABIMYECKOIO UCITBITAaHUS JJIs1 MeTasuia hjiaHLa
U LINWIeK, MPUHUMaeMble MO 3aJaHHON WM BHIOpAaHHOU MapKe CTall,
0003HavaroTCsA [csf/t], [csf], [Gf] » [cs/t], o], [o],

8.7.1.4. TonmuHa CTeHKU UMJINHIPUYECKOro yyacTka diaHIa ¢ Ko-
HUYECKHUM IIEPEXOJIOM §,, a TAKKE LIMJIMHIPUYIECKAA YACTh IJIOCKOIO
dmanma

s, =5+ As,

rme As — IUTFOCOBOE OTKJIOHEHWE Ha TOJIIIMHY CTeHKH. Bo Bcex cirydasix
§, TOJDKHO OBITb HE MEHEE 5 MM.

8.7.1.5. BricoTa HUIMHAPUYIECKOTO ydacTKa (raHIa ¢ KOHUIECKUM
NIEPEXOIOM /| TOJDKHA TIPUHUMAThLCS PaBHOI 5|, HO He MeHee 10 MM.

Homyckaercs ripu s, > 20 MM nipuHUMaTh A > 0,85, TIpU YCIIOBUU, YTO
YMEHBIIIEHUE MWJINHAPUIECKOTO yJacTKa He OyaeT MpernsTCTBOBaTh KOH-
TPOJIIO CBAPHOTO COeAMHEHMS (hjIaHIa C UBETIEM.

8.7.1.6. JluaMeTpsl IIMWIEK U OTBEPCTUIA MO/ IIMWJIBKYA TPUHUMAIOT-
cs 110 Tab. 8.4. Tabnmiia cocTaBieHa Ha OCHOBE NMPUMEHEHMS IITUJIEK ¢
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kpynHbIM warom 1o 'OCT 24705. I1Tpu ucnoiab30oBaHUU APYTUX pe3b0
cJieyeT BHECTH COOTBETCTBYIOIIME U3MEHEHUS B Tab. 8.4.

Tabauua 8.4
Pa3mepb! mmmiek, pekomenayemble s (IaHIeBbIX coeIMHeH i
Pasmep, dyy MM
MM 12 14 16 18 | 20 | 22 | 24 | 27 | 30
d 9,85 | 11,54| 13,54| 14,93| 16,93| 18,93| 20,32 23,32 25,70
d, 14 16 18 | 20 | 23 | 25 | 27 | 30 | 33
e 25 | 27 | 28 | 32 | 35 | 39 | 42 | 47 53
a 9 9 9 9 10 10 11 12 12
2a, 6 6 6 6 6 8 10 10 10
Ilpodoascenue maba. 8.4
Pasmep, dyy MM
MM 36 | 42 | 45 | 48 | 52 | 56 | 60 | 64 | 68
d 31,1 | 36,5 |39,48|41,87|45,87|49,25| 53,25| 56,64 | 60,64
d, 40 | 46 | 48 | 52 | 58 | 62 66| 70| 75
e 64 | 75 | 75 | 87 | 93 | 98 | 104 | 110 | 116
a 14 15 15 16 17 18 191 20| 21
2a, 14 15 15 15 15 15 15 15 15

8.7.1.7. PexoMeHyeMble 3HaUCHUS TUAMETPOB IIIUJIEK B 3aBUCUMO-
CTH OT YCJIOBHOTO [IABJICHUSI P, U YCIOBHOTO AMaMeTpa Dy MpUBEACHBI B

Tab1. 8.5.

[1Ipu BeIMoONHeHNM pacuyeToB Ha [ID9BM pexomMeHmyeTcs BeIOOp aua-
METpa IUIKUJIEK HAYaTh C MEHBLIETO 3HAYEHUS d .
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Tabauua 8.5

PexkomMenayemble quamMeTpbl INMHIEK
Dy, MM

p,» Mlla
' 800 | 1000 | 1200 1600 | 2000 | 2400 | 2800 | 3200
Ho 1,0
BToun- | M20 M20 M24-M30
TEJIbHO
1,6 M20 M20 M24-M30
2,5 M20 M24-M30 | M42-Me4
4,0 M24 M24-M30 | M42-M56 | M56-M64
6,4 M30 | M30-M42 | M42-M56 | M56-M68

8,0 M30—-M36| M36—M48 | M48—M56 M56—M68
10,0 M36—M42| M42—-M52 | M52—-M60 M60—-M68
12,0 M42-M52| M42—-M56 | M56—M60 M60—-M68
16,0 M52—-M56 M56—M64 —
20,0 M56—M64 M64—-M68 —

8.7.1.8. Tum, KOHCTpyKIIYsI, MaTepral 1 OCHOBHBIE pa3Mephl IPOKJIa-
JIOK, a TAaKXKe MX XapaKTepUCTUKM MTPUHMUMAIOTC 1o Taoi. 8.6, 8.7, 8.8 B
COOTBETCTBHMU C TUIIOM M KOHCTPYKIIMEH (praHIia.
Tabauua 8.6
3HayeHHe NpesesoB TEKYIeCTH G , 15l METALIOB ILIOCKUX, NPOMUIbHBIX
M 3y0YaThIX NMPOKJIAI0K

Merann G, Mlla
AmoMHIH 35
Menp 70
ApMKO-XeJe30 150
Crans 10 180
Cranb 20 200
AycTeHuTHas cTajlb 220
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Pa3meps1 npoknanok

Tabauua 8.7

Buyrpennwmii iuamerp | LlnpunHa npoxiaaku
Tpoxnanka duanna D, Mm b,, MM
. ) D < 1000 >10-20
qecc]g;a;{ HEMETaJUTH 1000 < D < 2000 >15-30
D > 2000 =25
ITnockaa MeTaaec- D < 1000 =102
I D > 2000 =15
ITnockast KoOMOMHUPO- D <2000 >10-20
BaHHast B _
3y0uaTast MeTaLIIec- D > 2000 >10-20
Kast _
Mpod 600 < D <800 >6
p;’ 6“;;‘/[{% 800 < D < 1000 >38
p,> 6, D > 1000 =10

8.7.2. Onpedenenue pazmepos npokaaoxu

8.7.2.1. PaccTossHue OT BHYTpeHHENH KPOMKHM (paHIIa 1O BHYTPEHHETO
JuamMeTpa IMPpOoKJIaJK/ ¥ MpUHUMaeTcs 1o 1abi. 8.9.
8.7.2.2. HapyxHBIlIf TMaMeTp TIPOKIIAIKN OIIpeaesisieTcs Mo (opMyie

D,= D+ 2b,+2u.

Jst IpOUITBHBIX TIPOKIIAIOK b, — IMMPUHA PO (HAaMOOIbIINIA

pasmep).

ﬂJ’IH IINIOCKHX ITPpUBAPHBIX (bJ'IaHLIGBHX COCOUHEHUI

Dd=D+2sl+2b0+2u.

8.7.3. Bvibop pazmepos Konuueckozo nepexooa

8.7.3.1. OTHOCUTEIbHAS TOJIIMHA KOHMYECKOro Mmepexona y OCHOBa-
HUS aaHIIeBOro coeiMHeHUs K peaBapuTeIbHO MPUHUMAETCs Corjiac-

Ho Tao. 8.10.
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Tabauua 8.9
IIpoknanka U, MM, He MeHee
[Tnockast:
pe3uHa 36
MMApOHUT 20
MeTaLT

KombuHupoBaHHast u 3youaTtas

IMpodunbHas 30

Ilpumenanue. 5 — ToNIIMHA TIPOKJIAIKM, BbICOTA 3y0lla, IMaMeTp MPYyTKa WU Hau-
OoJibliIasi BbICOTa MTPOGUIBbHOM MPOKIAAKHU, MM.

Tabauua 8.10

pys 0’1_
MIla | 0,25
K L3 1,4 1,5 1,6 1,8 | 20| 22| 24| 2,6 | 2,8

0,6 | 1,0 1,6 | 2,5 | 4,0 | 6,4 | 10,0] 16,0 | 20,0

Ilpumenanue. K= s, /s,.

8.7.3.2. TonmuHa KOHMYECKOro nepexoaa onpeaensiercs mno gopmye
s, = Ks,.

ITpu BeimoaHeHUU pacyeToB Ha ITDBM pekomeHyeTcs repBoHaYaIb-
HO IIPUHUMATh S, = 25

8.7.3.3. BricoTa KOHMYECKOTO Nlepexo/ia MpeaBapuTeIbHO TPUHUMAETCS
paBHoOii h, = 3s,.

8.7.4. leomempus pasmeuwjenus: Wnuiex U 8blO0p HapyICHO20 Ouamempa
¢aranua

8.7.4.1. JluamMeTp OKpPYKHOCTH IIITIJICK 1 HAPY>KHBII aruaMeTp (raHia
OIIpEeACIISIIOTCS IO (hopMyTIaM:
17151 (bJIAHIIEB C KOHMYECKUM TIEPEXOIOM

D 2max(D + 2s,+2a te; D, +d, + 10),
Df= D +e+t2a;
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JUIS TIJTOCKOTO (p1aHIia
D = max(D + 2s, +2a +e; D, + d + 10),
Df= D +e+2a;
IJIST TIZIOCKOTO TIPMBApHOTO (prraHIia
D >zmax(D +4s, +2a+e; D,+d +10),
Df= D +e+t2a;
IIJIST HAXKMMHOTO KOJIbIIa
D >max(D + 2s, +2a+e; D, +d + 10),
D, =D+ 2s + 2a;
D,=D +e+2a
JIJIST OTTOPHOTO OypTa
Df= D —d,— (2+8),

Ilie FEOMETPUIECKHIE PA3MEDPHI a, a,, e, d, (cM. puc. 8.1) npuHUMAaKTCSA B
3aBHCUMOCTH OT BBIOPAaHHOTO HApPY:KHOTO IMaMeTpa IIIMUIbKH (CM.
Tabia. 8.4). [eomeTpuueckuii pa3mep a IpUHUMACTCS HE MeHee pamuyca
repexoja r oT eiKu (GaHa Wiv OT TWJIMHIAPUYIECKOTO yJyacTka ¢iaHla
K TapeJike aHIia.

Panuyc nepexona r pekomeHayeTcst mpuHuMars B ripeaenax (0,6—0,8)s
HO He MeHee 6 MM nipu D < 600 mm; 10 MM ripu 600 < D < 1000 mym; 12 MM
npu D > 1000 mm.

Ilpumeunanue. JIonycKaeTcsl yMEHbIICHUE AUAMETPa OKPYXHOCTH IIMWJIEK U Ha-
pyXXHOTO auameTpa ¢JiaHLa Ipyu YCIOBUU 00eCTeueHIsI BO3MOXHOCTH COOPKU U 3a-
TATA MIINAJIEK.

8.7.4.2. 3HaueHue 11ara IIMUJIeK JOKHO HAXOIUTLCS B Ipeaesiax, yKa-
3aHHBIX B Ta01. 8.11, 1 BEIOMpaeTcs MCXOsl U3 OMbITa SKCIUTyaTalluM aHa-
JIOTUYHBIX (DJIAHLIEBBIX COCIUHEHUIA.

PexoMeHmyeMoe 3HaYeHME IIara LIMWIEK U3 YCIOBUS MECTHOTO pac-
KPBITUS (DIaHLIEBOIO COCAMHEHUSI IPUHUMAETCS:

nipu pD < 1200 I!=45d, (pD) "%,
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nipu pD > 1200 I!=2,1d,, — 115 OOLIYHBIX TaeK;
I’ =1,5d,, — JUIsl KOJIMIAYKOBBIX TacK.

Tabauya 8.11

YcnoBHBIN YcnoBHOE . KonnaukoBble
OOBIUHBIE TallKI .
aMeTp JIaBJIeHUE raiiku
p,< 25MlIla | 2,1d, <[ <5d, | 1,5d, <[ < 5d,
Dy > 100 ) s s MM | 2,1d, </ < 3d, | 1,54, <1 < 3d,
Dy <100 mm | HezaBucumo or b, 2,ld, <1 <5, | 1,5d, <1 <35d,

8.7.4.3. Yucio mmniex

[TpuHuMaeTcs 3HayeHWe YKCIa IINWIEK 2z, OKPYIJIEHHOE B OOJIBLIYIO
cTopoHy. PekoMeHayeTCst MpUHUMATh YUCIIO LIMUJIEK KPATHBIM YEThIPEM.

Jomyckaercs npu z' >8 NpMHUMAaTh 3HAYEHMST YKCIIa 1K, OKPYT-
JIEHHBIE 10 OJIMKAMIIEero GoJIbIIETo LeJ0T0 YUCIa, pu 2z’ <8 Ynco Limnm-
JIEK JTOJKHO OBITh KPaTHO IBYM, HO He MeHee YeThIpeX IITHIIEK.

8.7.4.4. YTouHEeHHOE 3HAaYEeHUE 1Iara IImIeK

8.7.4.5. PacueTHbIl fpiaMeTp MPOKJIAAKU OIpeaessieTcs 1Mo opmyJie
D =D,— b,
8.7.4.6. HapyxHblii taMeTp MeMOpaHbI OITpeaessieTcst 1o hopMyJie
D, <D —d —10.

8.7.5. Onpedenenue ycuauii Ha wWnunbKu
8.7.5.1. MuHUMaIbLHOE YCUITNe, HEOOXOIMMOe ISt 00XKaTHS TIPOKJIaaKN
F,=nD bq,

rae b, b, g, npuHUMArOTCs cormacHo 1. 8.7.1.8.
I[pu yruiotHenun MemOpanHoro tTuna F, = 0.
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8.7.5.2. MuHuMaJIbHOE YCUIME Ha MPOKJIAJKY, HEOOXOAUMOE JIsI CO-
XpaHEHUs TJIOTHOCTU TIpU padboyeM JaBeHUU U JaBJIEHUU TUIPABIU-
YEeCKOI'o MCITbITaHUS

F,=mnD bq, F,, =1D bq,,

rne g = mxp — YyjAeJibHOE JaBjieHre Ha MPOKJIaAKy B paboumnX yCJIOBUSIX,
MIla;
q, — yIeJbHOE JaB/ieHre Ha MPOKJIAJKY MPU TUAPABINUYECKOM
ucneitanuu, Mlla;
q, = 0,8mxp,,

3/1eCh MIPOM3BeIeHNE MmX BbIOMpaeTcs 1o 1abs. 8.12.
Tabauua 8.12

mx
Ilpoxnanka DaHibI
DaHIIBI COCYIOB TPYGOIPOBOOB
ITnockas, koMOMHMpPOBaHHASI 1,2 1,5
IpodunbHasg, 3ydouaTas 1,5 2,0

JJ1s MeTamniecKrxX MpoKaagoK Ko3a(pPUIIMEeHT X MPUHNUMAETCS paB-
HbIM eAuHMIIE. [ OcTaNbHBIX IPOKIAN0K KO3(M@MULIIMEHT X BEIOMpAeTCsI
o tabx. 8.13.

Tabauua 8.13
Temmeparypa, °C 20 200 300 400
X 1,0 1,5 2,0 2,5

[Tpu yniotHennn Mmem6panHoro tuna F, =0, F, = 0.
8.7.5.3. PactaruBalomniye ycrins B IITMTAJIbKAaX OT pab0overo AaBIeHUS 1
JABJICHUS TUAPABINIECKOTO MCIIBITAHUS OIPEAC/ISIIOTCS o (hopMyIaM:

T T
NpY YIJIOTHEHWM MTPOKJIA0YHOrO Tina F, = ZD’i p, F, :ZD'i D

e b
IpY YIUIOTHEHUX MeMOpaHHOro Twmna F, = ZDjm p, F,= ZD(fm Dy
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8.7.5.4. PacueTHble yCWIMS, BOCOPUHUMAEMBbIE IIITUIbKAMU, CICAYIOLLINE:

IIpY YIUIOTHEHWM MPOKJIAAOYHOTO THUIIA

F, = max{F, F} — ycunue 3arsra,

F,, = F,, + F, — ycunie npy TUAPAaBINYECKOM MCIIBITAHWH,

F,=F+ ij — ycuire B pabouux YCIOBUSIX ITPU pacueTHOM TeMIiepaTy-
pe Huxe 400 °C,

F = max{F, + (1,0 + n)};, F,—0,5(n — 0,2)Fp} — ycunaus B paboumx
YCIIOBUSIX TIPH pacdyeTHOM TeMIieparype, paBHoit mm 6onee 400 °C;

IIpY YIUIOTHEHUX MEMOPaHHOTO THUIIA

F, = O,3Fp — ycuime 3atdra Bo (hIaHLEBOM COCIMHEHUM, padoTalo-
11IeM Mpu pacueTHoi Temnepatype Huxke 400 °C,

F,=(0,3+ O,Sn)Fp — yCcuJIMe 3aTsra Bo (JIaHLIEBOM COEAMHEHUU, pa-
OoTaroleM IpU pacyeTHOI TemrepaType, paBHoi uian 6ojee 400 °C,

F,, = F, — ycuve npy ruapaBIindecKoM UCIbITAHUH,

F = 1,3Fp — yCWJIME B pabOUYMX YCIOBUSIX.

KoadbduiieHT 7, yauThIBaIOIIUA BAUSHUE TTOJA3YYECTH, CIETYET IPpH-
HUMaThb 1o Tabj. 8.14.

JomyckaeTcsi IpMHUMATh MEHbIIIee 3HaueH1e KO3 (ULIMeHTa /1, €CJI 3TO
00OCHOBAHO PacyETOM pejlaKcallMy HaNpsKEHUI B IIMUIbKAX U pe3boe.

Tabauua 8.14

n
Cranp Temnepatypa cpeapl, °C

375]400| 425|450 (475(500| 525|550| 575|600 | 625

VYmepoauctas 0105(1,011,5{25|40| —|—|—|—| —

Xpommcrast, Xpo- | o | o 15| 10]1.52.5]4.0/6.0 — | —
MOMOJIIOIe HOBAS

Xpomomombne- || | o [o5l1.0]1.525]40]60] —|—
HOBaHaaMcBas
AycTeHuTHas 0Ojo0fO0O|0] 0| O01]05[1,0]1,5[2,0(4,0
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8.7.6. Ilposepka ycaosuit npouHocmu 6 WNUALKAX

8.7.6.1. HanpstkeHue pacTsKeHWs B LIITWJIbKAX MIPU 3aTre ONpeaesisi-
eTcd o popmyite
4 F,

_ 0
G120 _;Zdz S[Gs]‘
s

8.7.6.2. HanpspkeHre pacTsoKeHUS B IINMMJIbLKAX IIPU TUIPABINYECKOM
WUCIIbITAHUY ONpeaessieTcs Mo gopmylie

4 F
— 0h
Cog = 2 < [Gs]h‘
N
8.7.6.3. HanpstkeHue B LIMWIBKAX B pabOYMX YCIOBUSIX OIPEIEISIETCS
no opmyiie
4 F
0., =—5<[o,,, ]
s/t B stz s/t
8.7.6.4. Ilpu HEBBIITOJHEHUN OJHOIO M3 YCIOBUM IMMPOYHOCTHU pacyeT
clienyeT MOBTOPUTH ¢ 1. 8.7.4.3, mocjenoBaTeIbHO yBeJIWUMBash YUCIO
LIMTWJIEK ZHa BeJIMYMHY Z + 4 1 TpoBepsist yeaoBys o mit. 8.7.6.1— 8.7.6.3.
OKoHYaTeIbHOE YMCJIO IITWIEK Z He JOJIKHO MPEeBbIIaTh 3HaUeHUE

z=2zK ,
3

rme K — Ko3(p@PULUMEHT, ONpeNeIeHHbI S5KOHOMUYECKUM PACUETOM JUIS
KOHKPETHBIX YCIIOBUI TTpon3BoacTBa. [Ipy OTCYyTCTBUM TaKOTO
pacuera K, = 1,07—1,12. Eciu nipu yucie mmnuiek z = zK,
YCITOBHST TIPOYHOCTH HE BBITIOJHSIOTCS, TO pacyeT MOBTOPUTH
¢ n. 8.7.1.6, mpuHgB OOJibllIiee 3HAYCHUE AUaMeTpa LUMUJIEK.
8.7.6.5. Mi3arnbaroniniit MOMEHT OT BHELIHUX HATPY30K JOITycKaeTcs 6e3
JIOTIOJIHUTEJIbHBIX PACUETOB, €CJIM €r0 3HAYCHUE YIOBIETBOPSIET YCIOBUIO:

F

t

T 2
M, <—zDd’|c l-———+
b 16Z s s[ s/t] lez[ _Y/,]
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8.7.7. IlpedsapumenvHblii 6b100p MOAWUHBL MAPEAKU (PAaAHUA

8.7.7.1. IlpenBapuTeTbHO TOJIIMHA TapeJIKK (pJaHIIa BEIOMpPAETCS MC-
XOIIST M3 OITbITa SKCILIyaTallMi aHAJOTUYHBIX (DIaHIIEBBIX COCIUHEHMIA.

8.7.7.2. JIns OLeHKM TOJIIWHBI TapeldkKu (jaHIla MOTYT OBITh MC-
M0JIb30BaHkbI clieayroine opmyibl. s diaHIeB ¢ KOHUYECKUM Tepe-
XOJIOM:

ecnu npoussenenue pD < 1100, To

hf=s2;

ecsiu nipousseaeHue pD > 1100, To Mpu NMpUMEHEHUN MTPOKIAAOYHOTO

YIIOTHEHUSI
0,14
h,=s, D :
1100

ecnu npoussenenue pD > 1100, To npyu npUMeHEHUU MeMOpPaHHOTIO

YILUIOTHEHUA
0,354
ho=s| 22
1100

Ilpumenanue. KoHctpykunu aaHIEBbIX COSTUHEHUI C hf < s, He PEKOMEHIYIOTCA K
MPUMEHEHHIO U HE PACCMATPUBAIOTCS.

st mnockux (hyiaHILeB, OMOPHOro OypTa M HAXKMMHOTO KOJIbLia CJIeay-
€T IIPUHATD

h, =MDs,, h, =\Ds,,
roe A = 0,25(p/10 + 1).

8.8. ObocHoBaHMEe BLIOPAHHBIX pa3MepoB (haHna

8.8. 1. Hzeubarowsue momenmsi 60 aanyax

8.8.1.1. PacueTrHbie cxeMbl (1aHLIEB AaHbI Ha puc. 8.3—8.6.

8.8.1.2. M3rnbarommit MOMEHT OT YCUJIUAST 00KaTUs TTPOKITAIKH OTIpe-
JessieTcs mo opmynam:

BO hjIaHIIaX ¢ KOHMYECKUM IIEPEXOIOM 1 B TUIOCKMX (praHIIax

M,=F,|l,
rae F, — ycuiaue, KOTOpoe NMpUHUMaeTcs cornacHo 1. 8.7.5.1, H;
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L,=0,5D, —D,) — mue4o OeHCTBUSA YCUJIMS IIPU 3aTATE, MM,
N m
B HAXXMMHOM KOJIbLIE

M,=F|l,
D +D,
rne [, =0,5(D, — 5 );
B OITOPHOM OypTe
Md FdZS7

rie [, = 0,5(D, = D,).

\F, F
— T henes
-m 7 ‘—‘I

T |
| L

% ! . i
FAN uEan =
| : s
5 i D, {FYF,
D, D,
1, D,
bF, I, Puc. 8.4. ®nanen ¢ HAXXUMHBIM
‘ KOJILLIOM
D, tF,

Puc. 8.3. ®naHel ¢ KOHUYECKUM
IIEPEXOIOM
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\F b
1

o

S

P ad
. [ |
| b
. tr,
p In Ip. tElE
e |
Puc. 8.5. ®nanen ¢ MeMOpaHHBIM Puc. 8.6. ITinockuit (panert
VILUIOTHEHUEM

8.8.1.3. M3rubarommiit MOMEHT OT YCWJIWI, JEMCTBYIONIIMX B pabodyeM
COCTOSIHMHM, OIpeaesisaeTcs Mo ¢hopMyiam:

BO (p1aHIIaX ¢ KOHMYECKUM TIepeXOIOM M B TUIOCKUX (PIaHIIax ¢ IIpo-
KJIaJOYHBIM YIUIOTHEHUEM

M, =FL+FlL+FElL,

rne F;= 2 p — ycuJjue OT AefCTBUS JaBIeHUSI BHYTPU KOpP-

nyca, H;

[,=0,5[D,—(D+s,)] — muedo neiicteus ycunus F,, mwm;

F, — ycujaue, KOTOpoe MPUHUMAETCSI COIJIACHO
n. 8.7.5.2, H;

L, — IUIeYo AeicTBUs ycunus F, , Kotopoe mpu-
HUMaeTcs comtacHo II. 8.8.1.2, MM;

F, =£( D? — DZ) p — ycuJiMe OT JE€WCTBUS JaBJIECHUS HA BHYTPEH-

4 m

HUI y4acTOK Tapeiku ¢ianHmna, H;
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D+D .
1,=0,5| D, _—’") — IUteyo jaeicTBus ycunus F, , M,
BO (bJlaHIIax ¢ MEMOpPaHHBIM YIIJIOTHEHUEM
M, =FlL+F]l,
L8 .
rae F, = Z(D(fm -D*)p — yCWINe OT ACHCTBUS JABJICHUS HA BHYT-
PEHHMI YYaCcTOK TapeJsikv (iaHua u MeM-
opanbl, H;
D+ D .
l8 =0,5( D ——0’”) — IIJIEYO AEWCTBUSA YCUIIUA F4 , MM ;
’ 2

B HA2KMMHOM KOJIbIIE

M, =(F+F+F)l;
B OIIOPHOM KOJIbIIE

M, =Fl,+Fl+Fl,

rne [;=0,5(D,—D-s)); ,=0,5 D, _D+D,

8.8.1.4. Msrubarome MOMeHTbI M, BO (iiafiax, B HAXXMMHOM KOJIbLIE
1 OTIOPHOM OypTe OT AaBJIEHKsI TUIPABINYECKOTO UCTIBITAHMUA p,, OTIPEIE-
JsoTesd 1o gopmynam n. 8.8.1.3. Ilpu aToM B hopmysiax omnpeaeseHus
yewnmii F, F,, F, BMECTO pacYeTHOTO HaBJICHUSI p TIOJICTABIISCTCS IaBJie-
HUE TUMIPABIMYECKOTO UCTIBITAHUS p,, YCUIKE F, OT paCUETHOTO AaBJIeHMs
3aMEHsAETCs Ha ycuiue F,, OT maBleHUs TMAPaBIMYECKOTO UCTIbITAHKS,
ornpenesieMble coriacHo 1. 8.7.5.2.

8.8.2. Onpedenenue Hanpsdicenuil no pacHemubim ce4eHUusM

8.8.2.1. MoMeHTHI COTTPOTUBICHUS (PJIaHIIa C KOHUUYECKUM MEPEX0I0M
OTIPENIEIIIOTCS TI0 (popMyIam:
1151 ceueHuss A—A

p2D2
16[(5_f/,]2

2

W, :% (D, = D=2d, )i +(D+s,)| 8% —
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I ceueHns B—B

2D2
Wy =n| (D, =D ~2dy,)y* +0.25(D +5)| 5t ——L—— ||.ecmuy < h;
l6[c,,]
__pb
2o, 1p
W, =2n Tf”(h‘, +hy =) +5,(h, +hy - p) +
2
212
+0,125(D +s,)| 57 —% ,ecmuy > hy;
l6[c ), ]

(5, +5,)h by +0,332(s, +25) + 0,582 (D, — D~ 2d, )
e e _ 7 (D ;
ey (5, -5 ), + (D, — D—2dy)h,

s ceaeHuss C—C

T
We=7D; - 2d, ).

Pacuer npoussonurest, ecm h, = s,

prne-muue. Ecnu B paccMaTpuBacMOM CEYEHNU PaCIIOJIOXKEH CBapHOﬁ 1I0B, TO pac-
YET IIPOU3BOJUTCA C BBEACHUEM KO3(1)(1)I/IL[I/ICHT3. NPOYHOCTHU CBApHOI'O IIBA Ha n3ruo co-
IJIacHO paszeny 4.

8.8.2.2. MOMEHT CONpOTUBJICHUS MIOCKOTro™ (hyiaH1Ia onpenessieTcs 1Mo
dopmyne

p2D2

T 2 2
W=—|(D,-D=-2d, ) )h; +(D+s)| s ———
3| (0 =D 2 + (D45 = 2

* TIpuBapKa IJIOCKOTO MPUBapHOro (JjiaHIa K u3aeauio (Tpyda, cocym) OIHUM CBapHbIM
IIIBOM HE JTOITyCKaeTCsl.
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8.8.2.3. MoMeHT comnpoTuBaeHus (JiaHLa ¢ HAXXMMHBIM KOJIbLIOM OI-
penensiercs 1o popMyam:
015 onopHoeo bypma

pZDZ
16[Gf/,]2

b

W:% (D, = D) +(D+s,)| 57 -

04151 HANCUMHO20 KOAbUA
T 2
/4 :Z(Df =D, —2d,)h; .
8.8.2.4. JInga dnaHLEeBbIX COEAUHEHUN 3HAUYeHUE PeAYLIMPOBAHHOIO
JIaMeTpa OTBEPCTHS CJieayeT IPUHUMATD:
d,, = 0,5d, npu Dy > 500 mwMm;
d,=d,(1— 0,00IDy) npu Dy < 500 mM.

8.8.2.5. HampsikeHue Bo hjlaHLIaX BO BCEX CEUEHUSIX OMPeNesIsieTcs 1Mo
dopmyne

c=M/W,
rme M — u3rubamIuvii MOMEHT UISI TPEX COCTOSIHUI (bJIaHLIEBOTO CO-
eauHeHust, H-Mwm; onpenensiercst cornacHo . 8.8.1.2—8.8.1.4;
W — MOMEHT COIPOTUBJICHUS, MM?>; OIIpEAeIIIeTCS B COOTBETCTBUHU

¢ mm. 8.8.2.1—8.8.2.3.
[TpoBepka HaIpsLKeHUI TPOU3BOIMUTCS BO BCEX PACUCTHBIX CEUSHUSIX
IIpY BCeX BUIAX Harpy>KeHUs.
8.8.2.6. Jlns Bcex ceUeHMI M BCEX BUAOB HATPYXKEHMSI JOJIKHO BbI-
MTOJTHSITBCS YCIIOBHE IPOYHOCTH

o< [Gf].

JomyckaeTcs MpeBbIIIIEHUE PaCYETHOTO HAMPSDKeHUsI B CEYSHUSIX Hal
JOMycKaeMbIM Ha 5 %.
8.8.2.7. Jlns onTMMU3alMKA pa3MepoB (hIaHIIEB peKOMEHAYETCS:

015 hranyeo2o coeduHeHUs: ¢ KOHUYECKUM Nepexo0oM

V3MEHWUTDb 3HAYEHHUE S, B /O, / [0,] pas, HO s, IOJDKHO OBITh HE MEHEE
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ueM 1,16, , eci pacueTHbIE HANIPSDKEHMS 110 CEYEHUIO A—A OTIMYaoTCS
OT JoIycKaeMbIX 0ojiee ueM Ha 5 %. PacueT (hyiaHIIEBOTO COeqUHEHUS ITPU
HOBOM 3HAY€HWH §, CJIEAYET MOBTOPUTH HaYMHasi € 1. 8.7.4.1 10 BBIMOJIHE -
HUS YCJIOBUS TTPOYHOCTH;

M3MEHUTb 3HaYeHUe S, B /G /[G,] pa3 ¥ MOBTOPUTDH PacyeT HauMHasl

c1. 8.7.4.1, ecnu pacueTHbIEe HaTIpsizkeHU 110 ceyeHno C—C oTanJyaroTes
OT JOIycKaeMbIx OoJiee ueM Ha 5 %;

M3MEHNUTH 3HaueHue 4, B (6, /[6,])** pas, u pacueT Mpu HOBOM 3Ha-
YEeHUM CJIeAYEeT IMMOBTOPUTH HAuMHas ¢ 1. 8.8.2.1 10 BBIMTOJHEHUS YCIOBUS
MPOYHOCTHU, €CJIN pacyeTHHIC HATIPSIKEHUS 0 ceYeHU0 B— B oTnJyaroTes
OT JI0ITycKaeMbIX 0oJjiee yeM Ha 5 %.

ITo oxoHYaHUM TIPOBEPKU BHIMOIHEHHUS YCIOBUS MPOYHOCTU HEOO-
XOJIMMO TIPOBEPUTH YCIIOBUS

h,

2< <5.

Sy =8
Ecmm h,/(s, — s,) > 5, To pacyeT (aHLa cJieayeT IOBTOPUTL HAYMHAs C

1. 8.7.4.1 npu 3HaueHuu s, = s, + h,/5. Ecim h,/(s, — s,) <2, T0 pacyeT diiania
CJIeTyeT MOBTOPUTH HaYMHas ¢ 11. 8.8.2.1 mipu 3HayeHuu h,=2(s, — s,);

0151 NA0CK020 (IAAHUEeB8020 COCOUHEeHUS

YBEJIMUUTH 3HAUCHNE hf B /0. /[0,] pa3, mpu 3TOM 2hf JIOJIKHO OBITh
He OoJiee yeM 3HayeHNe BhIPaKeHUsI Df — D — 2s,, ecn pacyeTHbIE Ha-
MpsKEHUs 110 ceueHn0 A—A TpeBbIIIaloT AoIycKaeMble 0ojiee YeM Ha
5 %. Pacyer miockoro ¢JjiaHia Mmpu HOBOM 3HAaYeHUU /1 , CIIEYeT MOBTO-
puTh HauMHAag ¢ 1. 8.8.2.2 10 BHITIOJIHEHUS YCIIOBHUS TIPOYHOCTH.

Ecim obecrnieuynTh BLITIOJTHEHME YCIOBUS 24 < Df— D — 25, ne ynaercs,
TO PeKOMEHIIyeTCsI TIepeTh Ha (raHel] ¢ KOHMYECKUM TEPEXOI0M.

8.8.3. Ilposepia moawunvl mapeaku aanyes no npedeabHoMy COCMOIHUIO
8.8.3.1. BblunciaeHue BCrioMoraTebHbIX BeJIMYUH:

05 aanyes ¢ NPOKAAOOUHBIM YHAOMHEHUEM

a=033] 219 o7y

i [o/]
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2
/ D+s l
e y=|[1-= L +1]+0,2-2;

m

D,-D D,
C=l+—L — /.
D -D-s, D

045 (hranyes ¢ KOHUYECKUM nepexo0om

D s?
mpuy>1,0 B=—"2;
! 2, d;
D s’ 52
npuy<1,0 B=—"L|1+y| 2-11|,
P 2] dgs[ Y[sf H
20,

e y=—F———,
VD(s, =)
015 NAOCKUX (pranyes
B= Bi’
21, d,,
0451 OnopHo20 bypma

B (hopMysiax BBIYMCIICHUST BCIIOMOTATEeIbHbBIX BEJUYUH A, ¥, B 3ame-
HuTh [, Ha [, [, Ha L

Df -D .
D,—D-s’
0451 HAMNCUMHO20 Koasya
D,-D, [o,
A4=0,33z—2— o]

D,—D, —d, [cf]'

Ecnu mipu 3aTsire IIMUIEK UCTIOJIb3YeTCs TUIPABIMYECKOE N APYroe
yCcTpoiicTBO (0e3 mpuMeHeHUsT KPYyTSIIero MOMeHTa), odecIieunBaloliee
HaJeXXHBII KOHTPOJIb 332 YCUJIMEM 3aTsira, To BMECTO JOITyCKaeMOTO Ha-
NpsoKeHUs [G ] B (hopMyity BeluMCIeHUs KOG hULIMEHTa A TIOACTaBIAET-
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C4d MAaKCUMaJIbHOC PaCyYE€THOC HAIIPAKEHHE B LIIMUJIbBKaX, IO KOTOPOMY
BLI6paH JUAMETP LIITUIICK,

05 (hranyes ¢ KOHUYECKUM Nepexo0om U MemMOPaHHbIM YHAOMHEHUEeM

2
420338 [ Db ko S 105D+ D)1,
[Gf] dOs l dOs
2
l[1=5 [ 14— LFs) 0,25

L [0,5(D + D, ) l

Koadpdummentsr B, Y, C onpenensiorcst o popmyiiam s (PIIaHIEeB ¢
KOHMYECKUM IIepeX0IOM M MPOKJIATOUYHBIM YIUIOTHCHUEM.

8.8.3.2. TonumuHa Tapeaku ¢iaHla, onpeaeaseMas MeTOI0M Ipe-
JIeJIbHBIX HArpy30K, paBHa

A-B
C

h, =d,,

£
Eciu A £ B, To npuHUMAaeTCs h = h
TonmmHa HaXKMMHOTO KOJIbIIA, onpez[enﬂeMaﬂ METOIOM IIPeACTbHBIX

Harpys3ok, paBHa
A
h,, = dOs\/E-

8.8.3.3. Bo Bcex cliyyasix oKoHUaTeabHasl TOJIIMHA TapeJKu (iaHua
JIOJIKHA OBITh HE MEHEEe TOJIIMHBI TAPEJIKU, OIPEICIIEHHON pacueToM I10
MpeneibHOMY COCTOSTHUIO (CM. T1. 8.8.3.2).

s ontuMU3aLMK pa3MepoB (iaHLia IIPOM3BOIUTCS MPOBEPKaA paHee
MOJIy4YCHHOM TOJIIMHBI TapeJIKU (IaHIa CONOCTABICHUEM 3HAYCHUS A, C
OKOHYATE/IbHBIM 3HAYCHIEM /1, PACCYMTAHHBIM B COOTBETCTBHHM C 1. 8.8. f

=h 2 /h »

ITpu L < 1,03 ang ganbHelero pacyeta NpuMHUMAETCSI paHee Io-
JIydeHHOE 3HaYeHHME TONIMHBI TapeJiKu ¢jiaHua, paBHoe /. Eciu L > 1,03,
TO pacyeT CJeayeT NOBTOPUTh HauKMHas ¢ 1. 8.7.4.1 npu 3navyenun 1,05s,
I pyIaHLEB ¢ KOHMYECKUM MepPexXoaoM U HauKrHag ¢ m. 8.8.2.2 npu 3Ha-

YEeHUU h/, paBHOM h JUI TUIOCKUX (DyIaHILEB 10 TeX Mop, MoKa He OyaeT
nonayueHo L < 1,03.
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8.9. IlpoBepka NPOYHOCTH IINUJIEK HA PACTSDKEHHE W U3rHO

8.9.1. Yroa noBopoTta (hjiaH1la ¢ KOHUYECKHUM MePEeX010M MO 1eHCTBU -
€M BHYTPEHHETO JaBJICHUS U YCWIMSI CO CTOPOHBI IITUJIEK

3

hf 5 +5,
(x—5’44M K D+s5,
E ho Y D
! » - |5 +s
hy|1+6,56) —— | 1g—L [FL==2
s, +8, D\ D+s,
rne M — MakCHMaJIbHbIM M3rMbaroIil MOMEHT (ompeaeeHHbIH B 1. 8.8.)

Mpy TeMriepaType rujapapiudeckoro ucnbitanusi, npu 20 °C u
paboueil Temrieparype.
VYroi moBopoTa miaockoro ¢pJiaHIa ONpenesieTcs Mo 3TOM ke (popMyie
C 3aMEHOM CyMMBI 5, + 5, Ha 25,.
8.9.2. HanpsokeHue B IIIMAJIBKAxX OT U3ruoda raHia

_ ds Ec o

(¢
sB 2 hf

OkonyvarenbHble 3HaUeHUsT d U h . TIPUHUMAIOTCSI B COOTBETCTBHU C
. 8.7.6 u 8.8.3.

8.9.3. st mpoBepKU YCJIOBUSI IPOYHOCTU OMPEALISIETCSI CyMMapHOe
MNpUBEASHHOE HAMPSKEHUE OT pacTskeHUs (ompeaesieHHoe B M. 8.7) u
u3ruoa

c,=o, 10,60,
KOTOPOE€ COIIOCTABJIACTCA C AOIMTYCKACMbIM HAIIPAKCHUEM

o <1,3[c].

8.10. Brioop pa3mepoB 1 pacueT MeMOpaHbI

8.10.1. Hcxoouvie danmble
HnvHa (ImvpruHa) MeMOpaHbl MPUHUMAETCS paBHOM
b,=0,5(D,, — D) — 10.
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TonmunHa MeMOpaHbI (s4)j NPUHUMAETCSI B COOTBETCTBUU C PEKO-
MEHIyeMBIM psioM pa3MepoB 4, 5, 6, 7, 8, 10 mm*,

HepacuetHble pazMepsl (hjlaHLia, 00ecreyrBarolie BO3MOKHOCTD YII-
JIOTHEHUST MeMOpaH (IpuBapKa ee K (JjaHIly U cBapka MeMOpaH MeXay
c000i1), peKOMEHIYeTCsI MPUHUMATh CJIEIYIOIIMMU: Yrojl ckoca ¢hiaHla
o, =9°, BIcoTa BhICTyMNa (hriaHua 2, = 10 Mm.

MemOpaHBbI TOKHBI U3TOTOBJISITHCS U3 JIMCTa KOHCTPYKIIMOHHOM CTa-
s Mapku 20K o T'OCT 5520. KoHcTpyKLs MEMOPaHHOTO YILUIOTHEHUS
IpeacTaBjieHa Ha puc. 8.7.

PacueTHasa
TOUKa

Puc. 8.7

8.10.2. BpluncieHne BCcnoMorareabHbIX BEIUYNH

3+4,2le
S
Hy=-—* — 2
b, Sy S,
141,075 | +3,12| >+
b, b,

* 3HaYEHMA TOMLMHBI MEMOPAHBI §, TIPUHSTHI MO OMBITHBIM AaHHbIM [TO «KpacHblii KO-
TEJIBIIUAK».
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2
1+107 —3,12 Sa| 454 141,075
b, | b, b, |
2 b
1+107 +3,12 S 1+1,073
b, b,

w =23 1075 i 14075 |].
" b | s b,

b, b,
8.10.3. HanpsikeHre OT BHYTPEHHETro JaBJIeHUs

E, 1 Djm 2hf+20
ool FZ d‘i b, 1+107 ot
b,

8.10.4. HampsiskeHME OT TTOBOPOTA M pacKpBITHS (hJIaHIIa

D -D s
00”’0‘ :Efa[sTomuA +(I‘LA _M(x)_u(x1307b_4}-
4 4

8.10.5. CymmapHoe HampskeHe B MeMOpaHe

G0 = Oomp + O
3agaBasch 3HaYCHUAMM OTHOLIEHUA s, /b, o1 0,2 10 0,1 ¢ uHTEpBaTIOM
0,01 mmg Kaxkmoro n3 3HaUYeHUH TOJMIIMHEI MeMOpaHkb! (cM. 11. 8.10.1), cire-
JyeT HATM MUHMMAJIbHOE 3HAYEHUE HANPSLKEHUS O, , KOTOPOE U OIIpe-
JENUT ONTUMAJIbHYIO TOJIILIMHY MEMOPAHBIL S, .
8.10.6. [yt yriepoaucThIX CTalleil pacdeTHOE YKCIIO LIMKJIOB MeMOpa-
HBI OIIpenessieTcs o opMyie

N=6,010"c,.".

LlvkoM HarpyXeHnsI MeMOpaHBI CJIeyeT CIMTATh ITyCK—OCTaHOB CO-
cyla, TMIpaBiInveckKoe UCTIbITaHUE 1 JII0OYI0 pa3rpy3Ky ¢ TOCIeAyIOIIUM
Harpy>KeHueM, ecJId IIp1 3TOM BeJIMYMHA JaBJICHUS CHIDKAETCS 0oiee ueM
Ha 30 % 110 cpaBHEHUIO C BEJIUYMHOM paboyero AaBICHUSI.
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[Tpn HEOOXOMMMOCTU BBITTOTHEHUST YTOUHEHHOT'O pacyeTa ciaeayeT Oll-
penenaTh HaNpsDKEHUS MO KaXkIOMYy M3 YKa3aHHBIX TPEeX BUAOB IIMKJIOB
HarpyxeHwus. J[onmycTuMoe YMCIIO IIMKJIOB KaXk/I0T0 BUIa HArpyKeHUS MO-
JKeT OBITh YCTAHOBJICHO I10 IMIPUHIIUITY JMHEMHOTO CyMMMPOBAaHUS TOBPEX-
JaeMoCTU cornacHo paszaeny 5 Hopm. Hanpsxkenue, nmpuBeaeHHOE B
. 8.10.3, onpenensieTcs: TOJILKO MO pacYeTHOMY AaBJICHUIO B pab0YMX yC-
JIOBUSIX.

PacueTHOE YKCIIO IMKJIOB COOTBETCTBYET MUHUMAJIbBHOMY KOJIMYECTBY
LIMKJIOB IO Pa3yILUIOTHEHWSI MEMOpaHbl HA OTAEILHOM YY4aCcTKEe CBApHOIO
mBa (oIpemesieHHOMY ¢ 3aracoM 10 ITo YKCITy IIMKJIOB) IIPY COXpaHCHUU
MJIOTHOCTU Ha BCEM OCTaJbHOM IMepUMeTpe 1IBa.

PazynnoTHeHMe OTAEIBHOTO yJacTKa CBAPHOTO 111Ba MEMOPaHbl ycTpa-
HSIETCSI CBApPKOW B COOTBETCTBUU C MHCTPYKLUSIMU MPEATPUSITUSI-NU3TO-
TOBUTEJIS.

Ecnu pacuetHoe ymncio nUKIOB JiexkuT B nipeaenax 100—200, ato 3Ha-
YeHUe JOJDKHO OBITh CHELMaIbHO 3aHECEHO B MAcIopT COCya.

Bo Bcex cmyyasix pacueTHOE YMCJIO IIUKJIOB HOJIKHO OBITh He MeHee 100.
[Tpy HEBO3MOKHOCTH 00ECITEYNTh YKa3aHHOE YMCJIO LIMKJIOB TOJKHA ObITh
MPUMEHEHA pyrasg KOHCTPYKIIUS MEMOPAHHOTO YIUIOTHEHUS.
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9. METOJAUKA PACYETA HA ITPOYHOCTD HEJIbBHOCBAPHBIX
TA3OIIOTHBIX KOHCTPYKIIUM

9.1. OcHoBHBIE IOHATHS ¥ ONIPeIeTCHUS

9.1.1. LenbHOoCBapHasl ra3orioTHass KOHCTpyKuus (puc. 9.1) obpaso-
BaHa MeMOpaHHBIMM 3KpaHAMM, MPEICTABISIOIIUMA COO0I CBapeHHBIS
JIPYT C IPYrOM IIJIABHUKOBBIE TPYOBI MJIM IJIAIKKME TPYOBI C IIPOCTaBKaAMU
(puc. 9.2). KoHCTpyKILIMST MOXET OBITh KaK ONEePTOid, TaK 1 TTOJABECHOU U B
COOTBETCTBUU C KOMIIOHOBKOM KoT/1a uMeTh I1-, T-, I'-o0pa3Hyto niu 6a-
IIEHHYI0 KOH(UTYypaLUIO.

[Tox TepMuHOM «OpebpeHHas Tpyda» B JaJbHEHUIIIEM TTOHUMAETCS JIN0O
IUIaBHUKOBAs TpyOa, T.€. TpyOa, M3rOTOBICHHAS METAJLTYPIMUYECKUM CIIO-
coboM BMecCTe ¢ IUIaBHMKAMM KakK eIuHOoe liejoe, JIM0Oo IiiaakKas Tpyoa ¢
IIpUBapeHHBIMU K Heil peOpamu.

YcnoBHbIe 0003HAUYEHMSI TIPeACTaBACHbI B Ta0J. 9.1.

9.2. O0uIMe MoJI0KeHH

9.2.1. B ocHOBY pacuera IOJI0XKeH IMPUHIIUI OLIEHKU ITPOYHOCTY KOH-
CTPYKILIMU MO HECYyIell CIIOCOOHOCTH, KOTOpasi OIPEAeIISIeTCs IIPEaeib-
HBIM COCTOSIHMEM ITIepexo/a HamboJiee Harpy>KeHHOTO CEUeHUS U3 YIIpYy-
TOTO COCTOSIHUS B IUTacTUdecKoe. IIpu 3ToM HampsoKeHHOE COCTOSIHUE
orpenensiercs mmo runotese Tpecka-CeH- BeHaHa HAaMOOIBIINMMU KaCaTe b~
HBIMU HaIPSLKeHUSIMU. XapaKTepUCTUKY IUIACTUMHOCTH CTaJIeii, TIpUMe-
HSIEMBIX IIPY U3TOTOBJICHUU OpeOpPEeHHBIX TPYO, ITO3BOJISIIOT IIPOBOAUTH
OLIEHKY IIPOYHOCTH I10 YIIPYTOIUIACTUICCKIM HAIIPSLKEHUSIM, T. €. BBITION-
HSITh pacyerT Mo YIPYyroi cxeme.

OOBIYHO IO/l paCUYE€TOM Ha IPOYHOCTH ITOHUMAETCST ITOBEPOYHBII pac-
YeT, CAyXKallWid 1151 IPOBEPKU BBITIOJIHEHUS YCIOBUI TPOYHOCTH TP 3a-
JIAaHHBIX OCHOBHBIX pa3Mepax KOHCTPYKIIMU M paCYETHBIX Harpy3Kax.

9.2.2. lommycKaeTcs MCIOIb30BaHNE APYTMX METOJ0B pacyeTa Ha Ipoy-
HOCTb 1LIeJIbHOCBApPHBIX MEMOPaHHBIX KOHCTPYKIIMIA TP YCJIOBUM COIJIa-
COBaHHUS METOIA pacuera ¢ pa3pabOTIMKOM U MPU 00eCIIeUeHN HOpMa-
TUBHBIX 3aI1aCOB IIPOYHOCTHU.
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77777

Himyn= =

e p———

; 2 — TapelpyaThie TIPYKUHBI,

KECTKMHM JUCK KapKaca

Puc. 9.1: 1 —
3 — xpebTOoBag 6anka; 4 — MOABECKU; 5 — MOTOJIOK KOTJa; 6 — (PeCTOH;

7 — Tosica XeCTKOCTH; & — IIOIIaAKa OOCTYXUBaHUS; 9 — MepeXOIHbII

razoxof; /0 — KOHBeKTUBHas maxTa; [/ — TpyObl BEpPTUKAIbHBIE;

12 — ropenku; 13 — KoJloHHA KapKaca; /4 — Xojo01Hasi BOpOHKa
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4,
N N O T T A O O A

Puc. 9.2: a — meMOpaHHBII KpaH U3 TJIaBHUKOBBIX TPYO; 6 — MeMOpaHHbBII
9KpaH U3 TIaIKUX TpyO; 6 — cxema MPUI0XKEeHHUS YCUIUM 1 MOMEHTOB K
opeOpeHHOoI TpyOe
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Tab6auuya 9.1
Envnuna
CumBon HaumeHoBaHue
HU3MEpPEHUS
1 2 3
da HapyxHpiit nuametp TpyObl MM
d BuayTpeHHMit tnametp TpyObl MM
p HomuHanbHas TolKuHa CTEHKU Opeo- MM
pPEHHOI TpyObI
t, Ilar opedpeHHOIT TPYOBI MM
h BricoTa pedpa MM
s, TonmuHa pebpa B KOpHE MM
s, TonmuHa pebpa B BepLUIMHE MM
y = arcsin 5,/d, | Yron pan
B OTHOIIIEHNE HApYKHOTO THaMeTpa TPyOsI
K BHYTpEHHEMY
24 LlvpuHa GpoHTOBOTO (3aIHEr0) 3KpaHa MM
2B LlupuHa GpOHTOBOrO 3KpaHa MM
2L PaccTosinue Mexay mosicaMu XKecTKOCTU MM
x = (4; B) PacuerHas mupuna skpaHa MM
BocnpuHsThIi TeMI0BO# MOTOK MNpU OJHO-
q;,4q; CTOPOHHEM U [IByXCTOPOHHEM 000TpeBax Br/m>
3KpaHa
o KoadpduumeHt nuHeitHOTO paciIvpeHus 1/°C
! IIPY PaCUYETHOU TeMIlepaType
KoahbuimeHT TerionpoBoHOCTH IIpU
A, depru PORoA P BrywK)
pacyeTHOI TeMIepaType
o, Koadbdpunment termnoornaun Bt/(Mm-K)
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Ilpodoaxncenue maoba. 9.1

1 2 3
a KoadhduimeHT TemIie paTyponpoBOIHOC - /e
t THU TIPU PACUETHOM TEMIIEPATYpPE
T.(i =1-6) |Temrepatypa B pacueTHOM TOYKe °C
t Temmeparypa cpenpbl °C
Koadouiment Iyaccona
E Monyab yIpyrocTy Ipy pacyeTHOM TeM- MITa
! nepaType
p BHyTpeHHee naBiieHue B TpyOax MIlIa
BenmmurHa aBapuitHOTO pa3peskeHUsT B MIa
b, ToIKe (ra3oxone)
p PacuerHOoe naBieHne B TOIKe (Ta30xo0.e) MIa
T IIPU XTOMKe
X Y, Z IIpstMoyTrobHBIE KOOPAWHATHI
r,Q IlonsgpHble KOOPAMHATHI
P.P.P Yeumst Ha opeOpeHHyIo TpyOy, AeiicT- H
Xy Tz Bytouiue 1o ocsm X, Y, Z
IToroHHbIe ycuaust Ha pebpa opedpeHHOM
P D y pedpa opeope Hevnt
y TpyObI 10 ocsiM X, Y
IToroHHkbIe M3rubarolie MOMEHTHI B
sz, Mxy MEMOpPaHHOM CTEHKE, OTHECEHHBIE K H
SIMHULIC JJIHBI
0 TlonepeuHas cuia, cuia ciBura H
c, OO61re MeMOpaHHbIE HATIPSDKEHU ST MIla
c,, JlokanbHble MeMOpaHHbIE HANPSTKEHUS MIla
o, OO6m1me N3rnbOHbBIe HATIPSTKEHUST MIlIa
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243

Oxonuanue maoa. 9.1

1 2 3
. OO0mue n3rnOHbIe HATIPSIKEHUS MIla
. JlokanbHble U3TUOHBIE HAMIPSIKEHUS MIla
[o] JlomyckaeMble HaTpsIKeHUs MIla
0,, 0, O, [maBHBIE HATIPAXEHUA MIla
o, OKpyXHbIe HaNPSKEHUS MIla
o, OceBble HAMPSIKEHUS MIIa
o, PanuanbHble HampsKeHUS MIla
o, ITonepeuHbie HANPSIKEHUSI MIla
T To, KacarenbHble HanpsoKEeHMS MIla
o, DKBUBaJIEHTHBIE HATIPSKEHUS MIla
- Hanpsoxenus cMsatus MIla
T, Hanpsxenus cpesa MIla
[N] HomyckaeMoe YHCIO LIMKIOB
[c,] HonyckaeMasi aMIUIMTY1a HanpsKeHU it MIla
KoadduuneHTbl MpoYHOCTU CBAPHBIX
P, Py COeIMHEHU N
. o,d, 107 )
Bi= Kpurepuit buo
2B,
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9.2.3. IlocaedosamenbHoCMb 8bINOAHEHUS PACYEMOE8 HA NPOYHOCHIb

PacueT Ha MpoYHOCTH MEMOpPAHHBIX KOHCTPYKLIMM BBITIOJIHSIETCS T10C-
JIe BEIOOpa OCHOBHBIX pa3MepoB. Mcxomst u3 CIOXMBIIEHCS MPaKTUKKU
MIPOEKTUPOBAHUS 1 paCUETOB KOTJIOB, a TAKIKE M3-32 HEOOXOIMMOCTH ITOC-
JIEHOBaTEJILHOTO YyYeTa OCHOBHBIX BHIIOB HArpy30K, OIpPEIe/IsTIONINX Ha-
JIe>KHOCTh DKCIUTyaTallii, B OCHOBY METOIUKM MOJIOKEH ITPUHIIUII pa3/e-
JICHUsI TIOBEPOYHOTO pacyeTa IMPOYHOCTH MeMOpaHHBIX KOHCTPYKIII Ha
JIBa ATana: pacyeT Ha CTaTUYECKYIO MPOYHOCTh 1 pacyeT Ha IUKINIECKYIO
IIPOYHOCT.

JI71s1 onepThIX MEMOPAHHBIX KOHCTPYKIIMIA BBITTOJIHAETCS pacyY€eT Ha yc-
TOWYUBOCTb.

BoinmonHsieTcst pacyeT Ha CTaTUYECKYIO IIPOYHOCTh OT BO3ACHCTBUS
MeXaHMYeCKUX Harpy3ok, IIpUYeM Ha 3TOM 3Tare JOJKHBI ObITh YUTEHbI
HE TOJIBKO CTaTMYeCKHe HArpy3Ku, HO U MaKCHUMaJbHbIe 3HAYCHUs Ha-
IPY30K OT XJIOIIKA, aBapUITHOTO pa3peXeHUs M CEMCMUKM, OMHOPAa30BOE
BO3IEIICTBHE KOTOPBIX MOXKET IIPUBECTH K HEAOIIYCTUMBIM IUIACTHYECKIM
nedopMalisaM WIKM K pa3pylIeHNIO BCeil MeMOpaHHOI KOHCTPYKIINM.

B pesynbrare pacueTta onpeaensiioTcsi YCIOBHO-YIIpyrue MeMOpaHHbIe
HamnpsKeHUsT B CTeHKaxX TpyO M B pebpax (IpocTaBKax), a TakxkKe M3rud-
HbIe HAIIPsSDKEHMSI, YCJIOBHO ITPUBEIEHHBIE K MEMOPaHHbBIM, C YI4ETOM CO-
OTHOILLEHUST MEXIY YIPYTUM M TIJIACTUYECKUM MOMEHTOM COITPOTHBIIE-
HUS 1 TIPOM3BOAUTCS MPOBEPKA YCIOBUI IMTPOYHOCTHU JIJIsSI paCUETHBIX Ce-
yeHuit 1—2, 3—4, 5—6 opeOpeHHBIX TPYO (CM. puc. 9.2).

Pacuer Ha IUKJIMYECKYIO MPOYHOCTh MpeaIHa3HAUYEH Il OLIEHKM yCTa-
JIOCTHOI MPOYHOCTU TP MEXaHMYECKUX 1 TeMIlepaTypPHBIX BO3AEHCTBI -
sx. B pesynbrate pacuyeTa onpeaesiioTcsl aMILIATYIbl 3HaKOIIepeMEHHBIX
YCJIOBHO-YIIPYIMX HAaNpPSDKEHU B pacueTHBIX Toukax [, 2, 3, 4 u 5 (cM.
puc. 9.2) opeOpeHHBIX TPYO 1 IIPOU3BOIUTCS IIPOBEPKaA YCIOBHIL IIPOTHO-
ctu. Ha ocHOBaHMM TTOBEpOYHOIO pacueTa OIpeAeIIsieTCsI paCUeTHBIN pe-
cypc MeMOpaHHBIX TOBEPXHOCTEH HArpeBa KOTjIa B COOTBETCTBUM C 3a-
JAHHBIM YMCJIOM ITYCKOB 13 XOJIOIHOTO M ropsiuero cocrossHuit. [1pu mpo-
BEeJIEHUH ITOBEPOYHOIr0 pacueTa Ha IMPOYHOCTh MEMOpPaHHBIX SKPaHOB
HEOOXOIMMO YYMTHIBATh JOITYCKM Ha M3TOTOBJICHUE, a TaKXKe YTOHECHUE
CTEHOK TPYO OT KOPPO3MOHHO-3PO3MOHHOIO U3HOCA U BIVSIHUE BHYTPEH-
HUX OTJIOKEHUI B TpyOax.
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9.2.4. Pacuemmbie pexcumbl

OCHOBHBIM PacCUYETHBIM PEKMMOM TIPU OLIEHKE CTATMYECKON TTPOYHO-
cth (3Tamn 1) aBiaseTcs cTalunoHapHBIN PeXXUM TP HOMUHAITBLHOM TIPON3-
BOJIMTETLHOCTH W MIapaMeTpax rapa KOTJa.

JloTmoTHUTETbHBIE PEeKUMBI: padoTa TPU TTOBBITIIEHHON TETUIOTPON3-
BoauTesbHOCTU KoTia 10 110 %, ¢ BBIKIIIOYEHHBIMU TTOAOTPEBATENSIMU
BbIcoKoro napieHus (ITB/I), Ha ckonb3sgIIeM TaBJICHUH.

PacueTHBIMM pexXuMMaMU IIPU OlleHKE LUKINYECKOM MPOYHOCTH
(3Tar 2) ABISIOTCS HeCTallMOHAPHBIE PEXKMMbI, BbI3BAHHBIE LIMKINYECKM -
MU U3MEHEHUSIMU PacYETHBIX MapaMeTPOB B IEpUO] padOThI KOTIA, B TOM
Yyclie MyCKaMU U3 XOJOAHOTO, TOPSTYEro U MPOMEXKYTOUHBIX COCTOSTHU
U1 OCTAaHOBaMU, BKIJTIOUYAs aBapUiHEIE.

9.2.5. Pacuemmoie 30Hbl U Y3101

PacueTHBIMM 30HAMU SIBJISIOTCS HamOoJiee HANIPSIKEHHbIE 30HBI TOII-
KU (ra3oxoja): 30HbI CTHIKOBBIX CBapHBIX COSAMHEHUI, pa3beMbl dKpa-
HOB, COIPSDKCHMS MTaHEeJIeH ¢ pa3HOM TeMIIepaTypoil Cpelbl, MecTa pac-
ITOJIOXKEHMST ¥ pa3Mephbl OTBEPCTUIA O TOPEIKH, J1a3bl, CMOTPOBEIC JIFOU-
K1, OOJYBOUYHBIEC allIiapaThl, 30Hbl OMOPHBIX U MOIKPEIISIOMINX
BJIEMEHTOB (BKJII0Yasl aHTUCEMCMUYECKHE), MeCTa PACITOJIOKEHUS IO/~
BECOK, a TaKXe JIPyrue KOHCTPYKTUBHBIE OCOOCHHOCTH.

[TpoBepke momjiexaT cedyeHUsI ¢ HAaMOOJIbIIIMMM BECOBBIMU Harpy3Ka-
MM: BEpXHUI SIPYC TOPEIOK, pa3beMbl 9KPaHOB, MECTa KPETUICHUSI ITOJIBE-
COK, CEYCHMS C MAKCUMAaJIbHBIMU TEILUIOBBIMU MTOTOKAMM, a TaKXKe ceue-
HUSI Ha YPOBHSIX aHTUCEMCMUYECKOIO pacKpeIuieHUsT KoTja. PacueTHbIe
CeYeHMSsI, KaK MpaBUJIO, IPUHUMAIOTCSI HA YPOBHE MOSICA KECTKOCTU U
MOCPEeIMHE MEXKIY ITOSICAMMU.

[Ipu ucnonb3zoBanru DBM pacueT BBIIOIHSAETCS It BCeil KOHCTPYK-
LIMY C AaBTOMATUYECKMM KOHTPOJIEM HANPSKEHUI B HanboJjiee HarpyKeH-
HBIX BJIEMEHTaX U C MOCIeAYIOINM YTOUHEHNEM Pe3yIbTaTOB IS OTHC/Ib-
HBIX 30H.

9.2.6. Pacuemnvie memnepamypol

Ha nepBowM atarie pacueTra Ha MPOYHOCTh JJIs OpeOPEHHO TPYObI BBO-
IATCSI TPU pacdeTHbIX ceueHust (I—2, 3—4 u 5—6 Ha puc. 9.2). Ilon pac-
YEeTHOI TEMIIepaTypoil B KaXKIOM CEYCHUHU CJIeAyeT IIOHUMATh CPEIHION0
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TeMrepaTypy, Mo KOTOpoil ompenesieTcs 1omyckaemMoe HamnpsikeHue, a
TaKKe MPUHUMAIOTCA XapaKTePUCTUKU MeTaja o, E, A, o, s ope6-
PEHHOI TPYOHI.

Ha BTOpOM 3Tare paccMaTpMBalOTCSl HANPSDKEHUSI B pacUeTHBIX TOY-
Kax I, 2, 3, 4 u 5 opebpeHHOI TpyObl (YKa3aHHBIX TPEX PACUETHBIX ceue-
Huit). [lox pacyeTHOI TeMmepaTypoi B KaxKa0l TOUYKe ClieayeT TOHMMAaThb
MaKCUMaJIbHYIO TeMIIepaTypy B Kax/IOM pacueTHOM IIUKJIe, IIPU KOTOPOI
MMPOU3BOIUTCS pacyeT Ha IIUKINIECKYIO IIPOYHOCTb.

3HauyeHUs pacUeTHBIX TEMIIEPATYP OIPEIACISTIOTCSI HA OCHOBAHUM TEIl-
JIOBBIX PacUeTOB MJIM IO Pe3yJIbTaTaM MCIIBITAHUI C y4€TOM IOBHIIICHUS
STHUX TEMIIEpaTyp 3a CYET BHYTPEHHMX OTIOXEHUI B MEXKIIPOMBIBOIHBIIA
18(530)4 ()i

[Ton momycTuMoOii TeMIiepaTypoii MeTasia cienyeT TOHUMAaTh HanboIb-
1Iee 3HaYeHWEe TeMIIepaTyphl, IS KOTOPOUl TOMYCTUMO IPUMEHEHNE B
opeOpeHHOIi TpyOe TaHHOK MapKu CTaju.

s metaiia TpyO AomycTUMas TeMIlepaTypa yCTaHOBJIeHa B paszeine 1
Hopwm.

s meTamia pedpa (ImpocTaBKM) AOITyCTUMAs TeMIlepaTypa yKa3aHa B
Tabma. 9.2.

Tabauua 9.2
Mapku BCr3cn, 12MX,
ot | Bemne | 10 15:20) vy I5XM | 12XIM®
Temmepa- |45, 500 540 560 600
Typa, ‘C

B ciyyae BbinoiHeHMsI OpeOpeHusl BBAPKOU MPOCTaBKU JIEKTPOIYTO-
BOM CBApPKOU MJIM TOKAMU BBICOKOU YAaCTOTHI JOMYCKAECTCS MCIOJIb30Ba-
HUe JJ1 TPYObl 1 pedpa CTaiu pa3HbIX MapOK OJHOM TPYIIIIbI.

9.2.7. Pacuemnbie Haepy3Ku

9.2.7.1. Ilox pacyeTHBIMU Harpy3KaMu, IEMCTBYIOIIMMHU Ha OpeOpeH-
HyI0 TpyOy, IOHMMAIOT BHYTPEHHME YCWIMS (CHJIBI I MOMEHTBI) B MEMO-
PaHHBIX SKpaHaX, BOZHUKAIOLIME B pe3yJIbTaTe AeCTBUS Ha MEMOPaHHYIO
KOHCTPYKIIMIO CWJIOBBIX M TeMIIEPATypHbBIX HArpyKarolux ¢GaKToOpOB.

K OCHOBHBIM HarpyxaromnmMm (Gakropam OTHOCSITCS:

BHYTpPEHHEE JaBJICHHUE B TpyOax;
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BECOBbIE HArpy3kKu (C y4eTOM MPUCOEAMHEHHOIo 000pYIOBaHMS);
U30bITOYHOE AaBJIeHUE WUJIM pa3pekeHre B ToMNKe (ra3oxone);
TeMmIiepaTypHbIe BO3ACHCTBUSI.

KpoMme ykazaHHBIX MOTYT UMETh MECTO JOMOJHUTEIbHbIE Harpyxaro-
mue (GakTopbl, BOZHUKAIOIIWE MPU HAPYLIEHUU HOPMAaJbHBIX YCIOBUIA
SKCIUTyaTallMi U YYUThIBaeMble OTIAEIbHO: XJIOIIOK, aBapuilHOe pa3pexe-
HUe, BUOpalus, BeTep, CeicMUUECKOe BO3IeiCTBUE.

B 3aBuCHMMOCTH OT XapakTepa BO3ACHCTBUS M KOHCTPYKTUBHBIX OCO-
OCHHOCTEI pacyeTHbIE HaTPY3KU ITOAPA3ACIISIIOTCS Ha O0IIre, I1eCTBYIO-
IIME 10 BCEMY ITONIEPEYHOMY CeUeHMIO 1 (MJIX) 10 BCeil IIMHE TpyO MeM-
OpaHHOIT KOHCTPYKIIMH, U Ha JIOKaJIbHbIC, IEMCTBYIOIIE HAa OrpaHUYCH-
HOM Yy4YacTKe.

HepaBHoMepHOe pacripeaeneHue TeMepaTyphl Mo riolaam MeMopaH-
HOI KOHCTPYKUUU IPUBOAUT K BOSHUKHOBEHHUIO OOLIMX HAIPY30K B IJIOC-
KOCTH 3KpaHOB, a TEMIIEPaTYPHBII TPaIeHT MEXIY J000BOI M ThUIbHOM
MOBEPXHOCTSIMHU dKpaHa — K BOZHMKHOBEHMIO OOIIMX U3TMOHBIX HArpy-
30K. HepaBHOMepHOe pacnpeneieHrue TeMrepaTyphl IO CEYEHUIO 0ped-
PEHHOI TPYOBI IPUBOAUT K BOSHUKHOBEHMIO JJOKAJIbHBIX HArPy30K B I1JIOC-
KOCTHU TPYObI 1 JIOKAJbHBIX U3TMOHBIX HATPY30K.

B 3aBucuMoCTH OT XapakTepa M3MEHEHMs Harpyxamiux (paxro-
pPOB pacueTHbBIC HAarpy3Kd MOTYT UMETh CTaTUUECCKUI MM IUKINIEC-
KWI Xapakrep.

K cratnueckum OTHOCATCS Harpy3Ku, U3MEHEHMsI KOTOPBIX B IIPO-
liecce KCIUIyaTalluy He TIPeBOCXOOT 15 % cpelHuX 3HAUYEHUI; K LIMK-
JIMYECKMM OTHOCSTCSI Harpy3ku, pa3max KojebaHuil KOTOPBIX MPEeBbI-
mraet 15 %.

IIpu noBepoyHOM pacueTe MPUHUMAETCSI TAKOE COUueTaHUEe OJHOBpE-
MEHHO JIefCTBYIOIIMX HArpy30K, MpU KOTOPOM BO3HUKAIOT HaMOOJbIIINe
CyMMapHbI€ HaIpsSIKEHMSI.

9.2.7.2. B 3aBUCMMOCTU OT pabOThI KOTJIa — IO U30BITOUHBIM JaBJIe-
HUEeM (HaIayBOM) WJIM TOJ pa3pekeHUeM — CJeayeT IPOBepUTbh MeMO-
pPaHHYIO0 KOHCTPYKIIMIO Ha 3aJJaHHOE M30BITOUYHOE OaBJIEHUE WM pa3pe-
JKeHUe. DTU pacueThl IIPOBOASITCS 711 OCHOBHOI'O PACYETHOI'O PEXKMMA ITPU
pacyeTHBIX TeMIlepaTypax, COOTBETCTBYIOIINX HOMMHAJIBHON TEILIOIIPO-
M3BOIUTEIBHOCTH KOTJIA.

Ecnmn BenmnuuHa B Tonke (rasoxone) He 6osee 5-10~4 MIla, To pacueT
MeMOpaHHOU KOHCTPYKIIMU Ha pa3pekeHre JOITyCKAeTCsl He MTPOU3BOIUTD.
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ITpu paboTe KOT/Ia TTOA pa3peKeHWEeM PaCUETHOE IaBJIECHUE B TOMKE
(razoxoje) MpUHUMAETCS Kak JIJisl XJIOMKa.

ITpu pabote KoT/Ia oA M3OBLITOUHBIM JAaBJIEHUEM pacueTHOE JaBJeHNe
B TOIKe (Ta30xo/e) ISl XJIONKa MPUHUMAETCST YBEIMYEHHBIM 110 CpaBHE-
HUIO C MAaKCMMaJIbHBIM pab0o4yrM JaBJIeHUEM Ha BEJIMYMHY, YKa3aHHYIO B

Taba. 9.3.
Tabauua 9.3
IMonepeuHoe cedyeHre Tonku wiv | PacyeTHoe maBieHUE IPU XITOMKE
razoxozna 24x2B, m? p,;- 107, MIla
Menee 2 10
Ot 2 oo 10 Or 10 oo 7
Ot 10 mo 50 Or7 no 5
Ot 50 no 100 Ot 5 o 3
Cspiize 100 3

B 006oux ciydasix mpoBepka MPOYHOCTHM MEMOpPaHHON KOHCTPYKIIAU
MPU XJIOIKE MPOU3BOAUTCS Ha 0a3e pacueTHOM TeMIiepaTyphbl, paBHOM TeM-
rnepartype cpelbl Ipyu HOMMHAJIbHON TEIIONPOU3BOAUTEIbHOCTH KOTJA.

BenuuuHa aBapuitHOro paspexeHusl, BO3HUKAIOIIEero B TOIKe (ra3o-
xoJe) mpu aBapuitHoM octanHoBe kotia 300, 500, 800 1 1200 MBT B Mo-
MEHT OTKJIIOUEHMUS TOPEJIOK, IIPUHUMACTCSI PaBHOIM:

IJIS1 Ta30MAa3yTHBIX KOTJIOB p, = 6,5-10~° MIla;

IS TIBLIEYTOJIBHBIX KOTIOB p, = 5,0-10~° MIa.

9.3. HanpspkeHusi B MeMOpPaHHOW KOHCTPYKIUH

9.3.1. Knaccugpukauyusa HanpsaiceHuil

Hnst MeMOpaHHOM KOHCTPYKIIMUM UCTIONb3YeTCs JIeKapToBasi cuctema
koopauHat X, Y, Z (cm. puc. 9.1). KoMnoHeHTH HallpsKeHMIT 0003Hava-
I0TCS B COOTBETCTBUU C MPUHSITBIMUA UHAEKCAMU KOOPAVMHATHBIX OCEH.

ITpu mpoBeaeHUM pacyeToB HA TTPOYHOCTh UCTIOIB3YIOTCS KaTeTOpUN
001X (MEMOpPAHHBIX M UBTUOHBIX) U JIOKAJIBHBIX (MEMOpPaHHBIX U U3TU0-
HbBIX) HAIIPSDKEHUI, T. €. COOTBETCTBEHHO HAMPSIKEHU, paciipeneeHHbIX
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10 BCEMY CEUEHMIO BKpaHa, M HaIpsDKeHUI, COCPEIOTOUCHHBIX B HEKO-
TOPOI OTPaHUYEHHOM 30HE BKpaHa U Mepepacrpenessionmxcs B ciaydae
Meperpy3kv Ha BHEIIHIOIO €ro 00JIacTh, OKPYKAIOIIYIO JaHHYIO JJOKab-
HYIO 30HY.

[Ton MeMOpaHHBIMU TOHUMAIOTCS HAIMIPSIKEHUST B PACUETHOM CEUSHUM
MeMOpaHHOI KOHCTPYKIIUM, paBHOMEPHO pacIipeaeieHHbIe (CpeaHue) 1o
TOJILIUHE CTEHKN OpeOpEeHHOU TpyOhI.

[Mox o61mMKr MEMOPaHHBIMU HANIPSDKEHUSAMM G, TIOHMMAIOTCST HATIPSI -
JKeHUSI, IeICTBYOIINE 10 BCeMY CeYeHUIO U (MJIM) TI0 BCeil BBICOTE MeMO-
PaHHOIO KpaHa M paBHBIC CPETHUM HAIPSKECHUSIM 110 CEUCHUIO MEMO-
paHHOI KOHCTpyKumu. Hampumep, HampsokeHUs, BO3HUKAIOIIUE B YIITY
TOIIKM OT XJIONKA, OTHOCSITCSI K KATETOpUH OOIINX, TaK KaK ICHCTBYIOT 10
BCell BEICOTE KOHCTPYKIIVH; HAIIPSKEHUST, BOSHUKAIOIINE B pa3beMax 9K-
PaHOB, OTHOCSITCS K KaTeropuy OOIINX, TaK KaK JSUCTBYIOT IO BCEU IIM-
pUHE 3KpaHa.

[Tox nokanbHEIMM MEMOPAaHHBIMU HANPSKEHUSMU G TIOHUMAIOTCH
HaTpsiKeHUsI, AeHCTBYIOIIE B JIOKAJIbHOI 0071aCTH: B OMHOM UJIM HECKOJIb-
KHUX OpeOpeHHBIX TPyOaxX WJIM Ha HEKOTOPOM OIPaHMYEHHOM YJacTKe I10
JUTMHE TPyO MEMOPAHHON KOHCTPYKIIMU. JIOKATbHBIMU CUUTAIOTCS HAMIPS-
JKeHHSI, BO3HMKAIOIINE B OPEOPEHHBIX TPyOax, pacloOoXeHHBIX B 30HAX
MIPWIOKEHUS JIOKAJIbHBIX HAarpy30K WM B 30HaX BO3HMKHOBEHMSI MECT-
HBIX PeaKTUBHBIX YCUJIMiL, a TaKXKe B 30HAX HEPAaBHOMEPHOTO IICIICTBUSI
MEXaHNYECKMX Harpyxarmoimux (GakTopoB, €CIU MX MaKCUMalbHBIC
(MUHUMAaTbHBIC) 3HAYCHUST OTIIMYAIOTCS OT CPEAHUX IO BCEMY CEUYCHUIO
6osee ueM Ha 15 % (Ha OCHOBaHUM MPAKTUKU MPOBeAeHUs pacyeToB). Tak,
HaIlpUMep, K KaTeTOPUM JIOKAJTbHBIX OTHOCSATCSI HaIIPSDKEHMsI, BOZHUKA-
IollIMe B 9KpaHax B 30He KpeIUIEHUS TTOABECOK, B pailoHaX IIPUBApPKU KO-
CBIHOK, ITOSICOB 3KE€CTKOCTH, OTIOPHBIX 3JIEMEHTOB U JIp.

[Tox M3rMOHBIMKU OOIIMMU G, U JIOKAIbHBIMU G, HATIPSKEHUSIMU CJie-
JIyeT MOHMMAaTh COOTBETCTBEHHO HAIIPSIKEHUsI, BOZHUKAIOIIIME BO BCEM
CEUeHMM 3KpaHa B pe3ysbrare o0IIero u (Min) JOKaJIbHOTO nu3rnoda. Ms3-
rMOHBIE HAIPSDKEHMS B pacCCMaTPpUBAeMOM PAaCUYETHOM CEYSHU OpeOpeH-
HOI1 TPYOBI U3MEHSIIOTCSI OT MAaKCUMAJIBHOTO IOJIOXKUTEILHOTO 3HAYCHMS
10 MUHAMAaJIbHOTO OTPHULIATEIBHOTO.

PacueT HampsKeHUI OT YCUIIWIA JOJDKEH IIPOU3BOIUTHCS C YIETOM KO-
3G GUIIMEHTOB IPOYHOCTH CBAPHBIX COSTMHEHU, KOTOPhIC TPUHUMAIOTCS
corjlacHo 1. 9.3.3.
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9.3.2. Jlonyckaembie HanpsiceHus

9.3.2.1. OCHOBHBIM IOMYCKAa€MbIM HAIIPSDKEHUEM, KOTOPOE MCIIOJIb-
3yeTcs IJisg OLEHKU MPOYHOCTU TPYObI MPU CTATUIECKOM HArpyKeHUU,
SABJISIETCSl HOMUHAIbHOE JOMYCKAEMOE HalPSLKEHME [C] , 3HaYeHMs KOTO-
pOro MPUHUMAIOTCS II0 XapaKTePUCTUKAM IIPOYHOCTUA C COOTBETCTBYIO-

LM 3aI1acoOM IIPOYHOCTHU COmTacHoO pasneny 2 Hopm.

9.3.2.2. TIpu pacueTe MeMOpPaHHbBIX CTEHOK, BBIMOJHEHHBIX U3 TJa-
KHX TPYO CO BCTaBKAMM M3 CTaJIM pa3HbIX MapOK, IOITyCKaeMbIe HaIIpsbKe-
HUS CeayeT MIpUHUMATh OTAENbHO JJi TPYObl U pedpa (IMpOoCTaBKM).

HoMuHanbHbIe JoITycKaeMble HaMpsiKeHUs 11 peopa (MpoCcTaBKHU) [(5]p
JUTSL PACUETHOIO cpoKa cayXO0bI 10° 4 mpuHUMaloTces 1o 1abin. 9.4.

Tabauua 9.4
T, HomuHaibHbIE JOMycKaeMble Hampsi>KeHU ST [cs]p s craniei, MIla
'C | PR 0| oorace | VRS | ISXM | 12X1MO
1 2 3 4 5 6 7
300 96,0 Tabs. 2.2 u 2.3 pasnena 2
320 90,0
340 85,0
350 82,0
360 79,0
380 74,0
400 68,0
420 62,0
450 62,0
460 55,0
470 48,0
480 41,0
490 35,0
500 28,0
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Oxonuanue maoa. 9.4

1 2 3 4 5 6 7
530 54,0 56,0 81,0
540 44,0 45,0 73,0
550 34,0 35,0 66,0
560 26,0 27,0 59,0
570 20,0 21,0 53,0
580 18,0 47,0
590 41,0
600 37,0
610 33,0
620 28,0

KoadpdpunueHT 3amaca ycTORYNBOCTHA n, TIpU pacyere MeMOpaHHOM
KOHCTPYKILIUM HA YCTOMUYMBOCTh O HUXKHUM KPUTUUECKUM HaMpsSKEeHU-
sIM B IpeJieiaX yIIPyrocTy clieayeT IpUHUMAaTh paBHBLIM 2,4 111 pabouunx
YCJIOBMIA.

9.3.3. Koagpghuyuenmor npounocmu c6apHlx coeOuHeHuil

Ha niepBoMm 3Tarie moBEpOYHOro pacyeTa IpyY OINPeAeIeHUN HampsiKe-
HUIA B paCUETHBIX CEUCHUSIX 3—4 1 5—6 opeOpeHHOi TpyObl U B IOIepey-
HBIX CBapHBIX IIIBaX MPUHUMAIOTCS Cenytole 3HaueH!sT Koo duiimeH-
TOB ITPOYHOCTH CBAPHBIX COCTMHEHUIA @

s crtaneiin BCt3cn, BCt3nc, 10, 20, 12XM, 12MX, 15XM, xponoii:

IIpY OTpeNeeHNN HaMpsDKEHUI OT BHYTPEHHETO JaBJIeHus, a TaK-
xe yewmwida P, P, ¢ =1,

TIPY OTPE/ICICHNI HANPSDKEHMIA OT n3rubaroiix MomeHTos M, , M, ,
0,=0,9;

st ctanmu 12X1MO:

MPY OTIpeIeIEHUN HaMpPsKEHUIA OT BHYTPEHHETO JABJIEHUs, a TaK-

Xe ot yemnus P s pacyeTHbix Temnepatyp no 510 °C ¢, = 1, mia

pacueTHoit Temrieparypbi 530 °C u Bbite ¢ = 0,7,

NPY OTIPENIEICHUM HATIPSDKEHUIA OT YCUIKst P IUIsl pacyeTHOM TeM-
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nepatypsl 10 510 °C ¢, = 1,0, s pacuyerHoi Temrneparypbl 530 °C u

BoIie @, = 0,8;

IIpY OTIpeIeJICHNU HATIPSDKEHUI OT M3TMOar0IINX MOMEHTOB sz, Mxy

171 pacyeTHoi Temnepatypsl 10 510 °C ¢ = 0,9, 11 pacyeTHO# TeM-

neparypbl 530 °C u Boie ¢ = 0,6.

B untepsane tremmnepatyp Mexay 510 u 530 °C ko3 puureHTs Tpod-
HOCTU OIIPEICSIOTCS JIMHEMHON MHTEPIIONSILUEH MEXKIY YKa3aHHBIMU
3HAUYCHUSIMU.

Ha BTopoMm aTame moBepoYHOro pacuera Ko3Gh@UIIMEHTH IPOYHOCTH
¢,,, CBAPHBIX COEAMHEHUI TP ONPENEIEHNN HANPSKEHNUI csq)(csx) B pac-
YETHBIX TOUKax 3, 4 1 5 opeOpPeHHOM TPyObI M MOMEPEYHBIX CBAPHbIX LIBAX
MPUHUMAIOTCS corjlacHoO Tabu. 9.5.

Tab6auua 9.5
CuMBOIT HaumMmenoBaHue
5= s/, OTHOIIICHUE TOJILIMHBI CTCHKU B BEPILIMHE pedpa K
TOJIIIIMHE B KOPHE
ch(x) Turrep o/ IMYIeCKUT KOCUHYC
th(x) Turepbo/MYec KUl TaAaHT'€HC

9.4. Boi0Op OCHOBHBIX pa3MepoB

9.4.1. Opebpennas mpyba

9.4.1.1. HoMuHanbHas1 TOJIIMHA CTEHKU OpeOPEeHHOU TpyObl omnpee-
JiseTcsl coryiacHo pasaeny Hopm 13 3amaHHbIX 3HaU€HU I pacUeTHOTO BHYT-
PEHHEro JaBJIeHUSI 1 HOMUHAJIBHOTO AOIMYCKAeMOro HampsbkeHus. B ka-
YeCTBE HOMUHAJIbHOM TOJIIMHBI CTEHKW MTPUHUMAETCSI MaKCUMaJIbHOE U3
JIBYX) 3HAUEHUI, COOTBETCTBYIOIINX PACYCTHBIM ceueHusM [/—[1 u 3—4
OopeOpeHHOU TPyObI.

9.4.1.2. JonyctuMmasi BbicoTa [/4] pedpa (IIpocTaBKM) IIPY OMHOCTOPOHHEM
gV, W OByxcTopoHHeM ¢, 0borpeBax 3KpaHa JIO0JDKHA ONPENENIATCA 110
HoMorpamme (puc. 9.3). Ha yepreke IpUHATHI ClIeAyIOIIre 0003HAUYCHMS:

. |$, — Ans mIaBHUKOBEIX TPYO;

S =
§, — 7Sl TTaJKUX TPYO ¢ BBApKOM MOJIOCHL;

. I,SqS)

q, =

— TIpU OAHOCTOPOHHEM 000TpEBE IKpaHa;

1,3 (q(L” +qt? ) — IpH IByXCTOPOHHEM 06OIPEBE IKPaHa.
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9.4.2. Ilosica scecmrkocmu

9.4.2.1. Ilosica >keCTKOCTH BOCIIPUHUMAIOT U3TMOHYIO HArpy3Ky, BO3-
HUKAIOIIYI0 B MEMOPaHHOM 3KpaHe OT AeUCTBUS M30BITOYHOIO JaBICHMS
WIN pa3pekeHus B TOIKE (Ta30X0me).

9.4.2.2. PaccrosiHue mMexxay nosicaMu >KeCTKOCTU 2L mpu uX pacriofo-
JKEHUU TIePIEeHINKYISPHO HAMpPaBJEHUIO SKPAHHBIX TPYO ITOJKHO TMpU-
HUMAaThCS TI0 HAMMEHBIIEMY U3 ABYX 3HAUCHUIA:

B cepeiHe dKpaHa JJIsi pacyeTHOro cedyeHus /—2 opeOpeHHO TPyObl

20<&d,\([0]-0,.)/p";

B YIUIy TONIKM (ra30xona) ISl paCYeTHOTO CeYeHMsT 5—6 opeOpeHHOo
TpyOBI

2L<E.d, [G]/p*,
rne &, &, —  KO3(dULMEHTHI, onpeaeasieMble o puc. 9.4 u 9.5;
pd’
G, =— ——— — CpelHee OKPYXHOe HaIlpsKeHUe OT BHYTPEHHETO
4(d+s)s

nasieHust B Tpyoe, MIla.

ITpoduns 1 pazmepsl 6ATOK TTOSICOB XXECTKOCTU OIPEASIISIIOTCS U3 YC-
JIOBUSI TIPOYHOCTH JOIYCTUMOTO IIporuoa.

9.4.2.3.MakcuManbHble U3rMOHBIE HATIPSKEHUS O, B OaJKe KECTKOC-
TH MEMOpPAHHOTO 3KpaHa OIpPeIesioTcs 1Mo (popMyJie

rie Mb = pTxZL — MAaKCHUMAaJIbHBII M3ru0arommnii MOMEHT B Oas-
Ke TIpM LIAPHUPHBIX CBI3SX B YIVIy TONKH,
H-mwm;

_2pL A’ +kB’

M. =
3 k4l

— MAaKCUMAJIbHBIN M3rn6aronmii MOMEHT B OaH-

Jaxe (B XKeCTKO CBSI3aHHbBIX MEXXIY cO0O0Ii Oa-
Kax xectkocTtu), H-mm;

~
ool

b
I

— KO3} ULIUEHT;

LN

1
1, — MOMEHT MHepLUUu 0aloK KEeCTKOCTU IO IIM-
puHe 3kpaHa A u B, Mmm*.

%\
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ITo ycnoBusIM IPOYHOCTY U3TrMOHBIC HATIPSDKEHMS TOJLKHBI OBITh:

NIPY HOPMATBHBIX YCJIOBUSAX 9KCIuTyatannu o, < 1,7[c];

TIPY XJIOTIKE W aBApUITHOM paspexeHnu o, < 2,2[G].

9.4.2.4. KacaTtenbHble HapsKEHUST B OaJIKe XKECTKOCTU OIPEIEIsIOT-
cd 1o opmye
OS ax

1,b

rae b — mMpuHa ceyeHus Oaaku, MM.

T=

B
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71 AByTaBpOBBIX 0AJIOK 3KECTKOCTH MaKCUMAaJIbHbIE KacaTeJbHbIe Ha-
MPSDKEHMST B CTEHKE OIIpeesIsioTces 1o popmye

1,50 b(K+hK)
"t b —(b-t,)h

rie Q = 2p,xL —nonepeunas cuna, H;
— LIMPUHA TIOJIKU, MM;

h, — BBICOTa OaJKM, MM;
h, — BBICOTA CTEHKU, MM;
t — TOJIIMHA CTEHKU, MM.

YciioBrMe TPOYHOCTHY 10 KacaTeJbHBIM HaIPSKEHUSIM:

MPY HOPMAaJIbHBIX YCIOBUSX 3Kcrutyataiuu T < 0,7[c];

MPU XJIOTIKE U aBapUHOM pa3pexxeHuu T < [G].

Ecam 6anka XXeCTKOCTM HAaXOAMTCS IO U30JISIMEeH, TO TeMIlepaTypa
CTEHKM IIPUHUMAETCsl PABHOM TeMIIEpaType Cpelbl / , a €CIIM BHIHECEHA 3a
M30JIILINIO, TO TeMIIepaTypa CTeHKM ITpruHuMaeTcs paBHoit 20 °C.

9.4.2.5. MakcuManbHbIii OTHOCUTEIbHBIA NIPOrub w,/2x Ganku XKecT-
KOCTH TIPY IIAaPHUPHBIX CBSI3SX B YIVIy TOIIKKU HE MOJDKEH IIPEBBIIIATh:

ﬁ_l

2x 200
4
x"L
rme w, = 0,42pT—.
t o
B cyyae ucnonb3oBaHus 6aHaaXxe IpoBepKa BeIMUMHBI OTHOCUTE/Ib-
HOro Iporuda MoxeT He npousBoauThes. [Ipu npumeHeHun GaHgaxei
HEOOXOIMMO BBHIIIOJIHEHNE KOHCTPYKTUBHBIX PEIICHU, MO3BOISIOLINX
KOMIICHCHPOBATh PA3HUILY TeMIIepaTypPHBIX paCIIMPEHUI OaIK 1 MeMO-
PaHHOTO 3KpaHa.
9.4.2.6. YCTOMYMBOCTD TIOCKOU (hOPMbI U3rMba IBYTaABPOBBLIX 0AIOK
JKEeCTKO 00EeCIIeUnBaETCsI IIPH BBITIOJIHEHUH YCIOBHS

L1E (/1.1
P < > t b'k ,
Kp x2
rae PKp = pxL —  Kpuruyeckoe ycuiaue, H;
2bt) + hot, .
1, :T —  TEOMETpMYECKMU (haKTOpP XKECTKOCTHU IIPU YMCTOM

KPYICHUM, MM;
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— LIMPUHA TOJIKUA, MM;
— CpC€IAHAA TOJIIMHA IIOJIKH, MM;
, — BBICOTA CTEHKU, MM;
t2 — TOJII[MHA CTEHKU, MM.

151 KOTJIOB CBEPXKPUTUUYECKOTO AaBJIEHUS AOIYCKAETCs UCIOIb30Ba-
HUe ¢epM B KaueCTBE MOSICOB XKECTKOCTU. B 3TOM ciyyae OTHOCUTEIbHbIE
MPOTUOBI MOSICOB XKECTKOCTA U MaKCHUMaJlbHbIe HAMPSKeHUST B 3JIEMEH-
Tax OMpeAessIloTCSl pacyeTHBIMU METOJaMU; KpOMe TOTrO, MPOU3BOAUTCS
MPOBEpPKa YCTOMUMBOCTU CXKAThIX JIEMEHTOB.

Pacrnionarate monepeuyHbie cBapHbIE COEAUHEHUS TPYO IO MOSICOM
JKECTKOCTU He AoItycKaeTcs. PaccTossHre MeXmy CBapHBIM CTHIKOM TaHe-
JIelt ¥ CpeIHUM CeUYeHMEM ITT0sIca XKECTKOCTU PEKOMEHIyeTCS TPUHUMATh
He MeHee | M. PaccTossHue OT MOTOJIOYHOIrO 3KpaHa WM Iojaa A0 Oiau-
JKaWIIeTo Tmosica JKeCTKOCTH JOJKHO OBITh He 0OJIbIIIe PACCTOSTHUS MEXITY
MTOSICAaMHM K€CTKOCTH, BBRIUMCIIEHHOTO TI0 MIPUBEACHHBIM (POpPMYJIaM.

9.4.2.7. PactsiruBalolasi IIoroHHasi Harpy3ka oT U30BITOYHOIO JAaBJie-
HU (XJIOMKA), a TAaKXKe CXUMalollasi OT pa3pexkeHus nepeaaloTcsl Ha DK-
paHBbl, TIPU 3TOM JOJIKHO BBIMTOJHSTHCS YCIOBUE

p,=xp.<|p]=1,5ys[ol,

rae y — Koo ULUUEHT, OINpeaessieMblii U3 ypaBHEHUS
p(d,—s) B 0,36(d, —s)
(2. ], S

[MpuBeneHHOE TpaHCLIEACHTHOE ypaBHEHUE PEIIACTCSI METOIOM TTOCIIe-
JIOBAaTEJIbHOTO MPUOIIKEHMS 3alaHUEM BEIMYMHBI [p |, ¢ TIOTPEITHOCTDIO

e=[p,] -15y:[0]<0,05,

e y, — MUHUMAaJbHOE 3HAYEHME TOJOXKUTEIbHOIO KOPHS KBaJpaTHOTO
ypaBHeHHUs Ipu [p ].

[TepBbIM MPUOIMKEHUEM [p | _ | MOXET CIIYXUTh 3HaY€HUE [p |, cOOT-
BETCTBYIOIIIEE PEIIEHNUIO KBaIpaTHOTO ypaBHEHUsI 0€3 yueTa BHYTPEHHETO
napieHus (p = 0).

Ecnm ykazaHHOE yCJI0BHME HE BBIIOJHSIETCSI, TO ITOFOHHAs Harpyska
IOJDKHA TIEpeIaBaThCs Ha CTATUBAIOIIYIO IIOJIOCY, HEOOXOAMMOE CeUeHHUE
KOTOPOIi oIpenesisieTcst 1o popmyJie

Byl

710,25+ —1=0.
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F o= 2xp,L
P s
Lo,
rie [6,] — HOMUHAJBHOE JONYCKAeMOE HANPSDKEHUE JUISL CTaly MOJIOCHL,

MIla; npuHuMaeTcsl coryiacHo Tabua. 9.4 mpu pacueTHOMU
TeMIIepaType CTEHKM, PABHOW MaKCHUMAJIIbHOW TeMIIepaType
cpelbl B DKpaHe.

9.4.2.8. B npsIMOTOYHBIX KOTJIaX MMEIOT MECTO pa3BepKu TeMIiepaTyp,
BbI3BAaHHBIE MHOT'OXOJOBBLIM JBMXKEeHUEM cpeabl. Pa3HoCTh TeMIlepaTyp
cpelbl B COCEIHUX TpyOax B JTI0OOOM M3 pacyeTHBIX CeYeHU MeMOpaHHOit
KOHCTPYKIIMM perjlaMeHTUPYeTCsI pacueTOM CYMMAapHbBIX HallpsKEHUI,
oIpeesieMbIX 110 3TaIy 2 MOBEPOYHOIO pacyeTa.

[Tpu BeIOOpPE OCHOBHBIX pa3MepOB MPUHUMAETCS, YTO YKa3aHHas pa3-
HOCTb He JokHa npeBblmaTh 70 °C mpy HOMUHAJIBLHON TETUIONPON3BO-
autenbHocTH Kotia 1 90 °C mpu TeruionpousBoauTeabHocTu ot 70 % u
Hike. PazHOCTH TemIieparyp, IpeBbIIIaIONINe IIPUBEICHHbIC 3HAUYCHUS],
JIOJKHBI OBITh 000CHOBAaHBI PaCYeTOM Ha LIMKJIMUYECKYIO IIPOYHOCTh, BbI-
MOJIHSIEMbIM Ha 3Tafe TeXHUYECKOro MPOEKTUPOBAHMSI.

9.5. TpeGoBanus K 3tany 1 noBepoYHOro pacyeTa Ha MPOYHOCTH

9.5.1. OnpenensioTcs: YCIAOBHO-YIIPYTHe HAMPSDKEHUST OT pacyeTHBIX
Harpy30K B pacyYeTHBIX CEUCHUSIX CTEHKU TPYyOb! (ceueHus /[—2 u 3—4 Ha
puc. 9.2) u pebpa (ceueHue 5—06). Pacuetr mpousBoauTcs misi OCHOBHOTO
pacyeTHOro pexkuma Ha pecypc 105 4.

9.5.2. HanpsixxeHus 1151 BBIOpaHHBIX 30H KOHCTPYKIIMI ONpeaesiioT-
csl B 3aBUCMMOCTH OT Harpyxamlux (pakTopoB ¢ yueToM KoapduimeH-
TOB HEPAaBHOMEPHOCTH U CYMMUPYIOTCSI II0 OCHOBHBIM HaIIpaBJICHMSIM:

JUISI TPYOBI — TIO OKPY>KHOMY @, OCEBOMY Z U paiuaibHOMY 7

ISt pedpa — 110 norepeyHoMy X U oceBoMy Z.

9.5.3. 3HaueHus K03 GUIIMEeHTOB HEPABHOMEPHOCTU B KaXIIOM KOH-
KPETHOM CJIydae 3aBHUCAT OT KOHCTPYKTMBHBIX OCOOEHHOCTEI paccMmar-
PYBaEeMBIX Y3JI0B 1 OIPEAC/ISIOTCS PACUETHBIMM WJIU OKCITEPUMEHTAIbHbI-
MM METOJAMHM.

KoapduieHT HepaBHOMEPHOCTU OCEBBIX HAIIPSDKEHUI OT ICUCTBUS
Harpy30K OT MacChl Ha KPOMKAaX OTBEPCTHIl TOPEJIOK B 9KpaHaX MOIIHBIX
KOTJIOB MPUHUMaETCs paBHbIM K = 3,0.
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KoadduimeHT HepaBHOMEPHOCTU OCEBBIX HANPSKEHUI OT IEUCTBUS
Harpy30K OT MacChl B pa3beMe 9KpaHa MPUHUMAETCS:

npu AByXcTyrneHyaron cxeme K = 2,01,

NP TPEXCTyneH4yaroii cxeme K =1,5.

9.5.4. I1lo cyMMapHBIM HaIlPSKEHUSIM B paCUeTHBIX CEYEHUSIX OpeOpeH-
HOM TPYObI ONPENEISIOTCS TJIaBHBIE HAMIPSIKEHUS G, G, O,.

9.5.5. 1151 pacyeTHBIX ceueHuit /—2 u 3—4 ¢ yueToM paanajbHOIO Ha-
NPSDKEHUS G, B TPYOE IJIaBHbIE HAPSKEHUS ONPENEIIAIOTCS 10 (HopMy-
JIaMm:

IIpY HAJIMYNU YCYJINIA CIBUTA

2
o, :0,5[0(p +0. +\/(<$(P -6.) +41:fpz];

o, :0,5[6¢+62—\/(<5¢—02)2+41:fpz}

G,=0,;
IIpY OTCYTCTBUM YCUJINI CABUTA

6,=6,, 0,=0,, 6;=0,, ¢Clit G,20, 20,;

(P,
6,=0., 06,=0,, 0,=0,, €Cllu G, >G,>0,.
9.5.6. [1ns1 pacueTHOro ceueHusT S—6 pebpa INIaBHbIe HATIPSIKECHUS OIl-

penensiorTes Mo hopMyIaMm:
MPU HAIMYKUU YCUJIUIA COBUTA

o, =0,5[0x +0, +\/(0x -0, )2 +41, :l;

o, =055[Gx+cz_\/(01_02)2+4Tiz];

0, =0;
IIpU OTCYTCTBUU YCI/IJ'[I/Iﬁ caBura
0,=0,, 6,=0,, 0,=0, ectu 6, =20, =20;
0,=0,, 0,=0, 6,=0_, ectu 6,=2020,.
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9.5.7. DKBUBAJIICHTHbIE HATIPSKEHUS G, COTTIOCTABIISIEMBIC C OTTyCKae-
MBIMU ITO0 COOTBETCTBYIOIIECI KaTETOPUH HATIPSDKEHUI, OIPEC/ISTIOTCS 10
[JIABHBIM HaIpsDKeHMsIM. 711 Kaxkaoil KaTeropyuy HaIlpsDKeHUI ciiemyeT
HalTU HauOoJIblllee 3HAYEHUE SKBMBAJICHTHOTO HAIPSDKEHUS TIPU BO3-
MOXHBIX COUETAaHMSAX U3TMOHBIX HAMPSDKEHUIA ¢ yUeTOM 3HAKOB:

6,=0,—0,

9.5.8. YcnoBusl NpOYHOCTH /IS pacCMaTpMBaeMOro 3Tara pacueTa B 3a-
BUCHUMOCTH OT Harpy>arommx (haKTOpOB M paCUeTHBIX cedeHnit /—2, 3—4n
5—6 opebpeHHOi TpyObI MpeACTaBIeHb! B Ta0I. 9.6.

9.5.9. Ha kaxmoii cTamny OIIEHKM CTaTUIEeCKOM IIPOYHOCTH B COOTBET-
cTBUMU ¢ TaOI. 9.6 1 9.7 MPOBOAKUTCS MPOBEPKA YCIOBUS IO OOLIMM HaIpsi-
JKEHMSIM, a 3aTeM IpU HaJIWYWKM JOKAJIbHBIX HAapPsSLKeHUI — IIpoBepKa
YCJIOBHUSI TI0 JIOKAJIBHBIM HAIIPSKEHUSIM.

9.5.10. Kotsbl, coopyxaemble B CECMUUYECKUX pailoHaX, JOJKHBI ObITh
JIOTTOJTHUTEJIBHO PACCUUTAHBI C YIETOM BO3ICHCTBIS CEICMUUECKIX HArpy-
30K. PacueT mpoBOIMTCS Ha CTaTMYECKOE HAarpykeHUe MPpU COBMECTHOM
NIeiCTBUM BHYTPEHHETO AaBJIeHUs B TpyOax, Harpy30K OT MacChl, U30bITOU-
HOTO JaBJICHUS WM pa3peskeHus B TOTIKE (ra30X0/e) U CeMCMMYEeCKUX CHJL.

Pacuer MeMOpaHHBIX KOHCTPYKIIUIA OT BETPOBBIX U CEUCMUYECKUX CUIT
MPOU3BOANUTCH pas3aesbHo (cM. Tabi. 9.6. u 9.7).

9.5.11. lnst metajieil OIMOPHO-IIOABECHOM CUCTEMBbI KOTJIa 1 3JIEMEHTOB
KpeIUIeHUs MeMOpaHHOI KOHCTPYKIIMH, a TakKKe KapKaca, KOTOphIe He
HarpyXeHbl HeTIOCPEACTBEHHO BHYTPEHHUM JaBIICHUEM U TeMIlepaTypa
KoTOpbIX TpeBbimraeT 50 °C, pacyeT Ha TPOYHOCTh JOITYCKAETCS BBIITION-
HSITH TOJIBKO TI0 3TaIry 1.

YcoBYsI TPOYHOCTH [IJIsI 3TUX JIeTajIeii JOJIKHBI BHITIOJHSITBCSI B COOT-
BETCTBUM C Ta0. 9.6 ¢ yBenmueHneM KoadbuiMeHTa Mpu HOMUHAJIBHOM
JoryckaeMoM HarpsbkeHur Ha 10 % 1 ¢ oKpyIJieHMeM B MEHbIIIYIO CTO-
pPOHY.

[Tpu nmpoBepke neTaneit Ha CMITUE CPEAHME HAPSDKEHUsT HE JOJKHBI
MPEeBBIIIATE:

IUIS TIOABVMIKHBIX IIAPHUPOB, KaTkoB 6, < 1,5[c];

JJIsl HETIOJBVKHBIX IIAPHUPOB, KaTKoB 6, < 2,5[c].

[Ipu mmpoBepke meTajieil Ha cpe3 OT AEHCTBUSI HAarpy30K B IIapHUpPAX,
CBapHBIX IIBaX, OOJITaX 1 IIp. CpeAHME KacaTeJIbHbIC HAIIPSLKEHUS HEe O~
KHBI TipeBbimarh T < 0,7[G].
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Tabauua 9.6
IToclienoBaTEILHOCTD OIEHKH CTATHYECKOI MPOYHOCTH AJIsSI PACYETHBIX

cevenuii 1—2 n 3—4 opedpeHHOIi TPYObI

IlocnenoBa-
TEJIbHOCTH
MPOBEPKU

Harpyxaroiiue
dakropbl

Harpy3ku

YcaoBug 1o
Oo0IIIM Ha-
MPSCKEHUSIM

YenoBus 110
JIOKAJIbHBIM
HaMpPSLKEHUSIM

OreHka 110
MeMOpaHHBIM
HanpsLKEHUSIM

BHyrpeHHee naB-
JIeHUe + Harpyska
OT MacChl + Hal-

IyB (paspexeHve) +
peak1mst OriophI

p,P,P,

¢’ yn’

xy

(0),=L1[o]

(0),,<1,5[o]

To ke + celicmm-
YyecKasl Harpyska
WIA aBapuiiHOE
pazpexeHue

(©),< 1,5[0]

(), <2,0[c]

OreHKa o
MeMOpaHHbIM
Y U3TMOHBIM
HarpssKeHUSIM

BHytpeHHee naB-
JIEHUE + Harpy3Ka
OT Macchl + HamyB
(paspexerie) +
peaxkLMs onophl +
BETPOBasl HarpyskKa

(0),=< L5[c]

(0),,<2,0[0]

BHyTpeHHee naB-
JIeHUe + BecoBast
Harpy3ka +
XJIOITOK

(0),< 1,5[0]

BuyrpeHHee naB-
JIEHUE + Harpy3Ka
OT Macchl + HaIyB
(paspexerie) +
peak1ys Oropbl +
cericMUUecKasl Har-
py3Ka Wi aBapuli-
HOE pa3pekeHUNe

p, 2P, %P

=

2y xy

(), < 2,0[c]
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Tabauua 9.7

ITocnenoBaTeIbHOCTb OEHKH CTATHYECKOi MPOYHOCTH LIS PACYETHOTO
ceyeHuss 5—6 opedpeHHoi TPyObI

TlocnenoBa-
TETLHOCTD
MPOBEPKU

Harpyxaroriue
(hakTopsr

Harpy3ku

YemoBug o
oo™ Ha-
MPSLKEHUSIM

YenoBus o
JIOKAJIBHBIM
HarpsLKEHASIM

OreHKa 1o
MeMOpaHHbBIM
HATIPSDKEHSIM

Harpyska or
Macchbl + HainyB

(paspexxeHue) +
p€aKkLA Oropbl

P

xq

(0),< 1,2[o]

(0),,< 1,6[c]

To xe + ceiicmu-
yecKasl Harpyska
WM aBapuIHOE
pazpexeHue

3P, 3P,

28 " xys

(o)< Lo6[o]

(0),,;<2,2[o]

O1ieHKAa T10
MeMOpaHHBIM
Y U3TMOHBIM
HATPSDKEHUSIM

Harpy3ka ot mac-
Chbl + HaIyB
(paspexenve) +
peaKk1ms Orophl +
BETpOBasl Harpy3Ka

P, 3P,
M, =M

(0),=< L6[o]

(0),,<2,2[c]

Harpy3ska ot mac-

ChbI + peakims
OIIOpHI + XJIOTOK

SP, 3P,
M, M
g4 Xy

(0),< L6[o]

Harpyska or Macchl
+ Hays (paspe-
XKeHre) + peakimst
OTIOpHI + ceficMI-
yeckast Harpyska
WIA aBapyuiiHOE
paspexeHne

P, 3P,
IM , EM
2 X

(0),,<2,2[o]
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IIpu pacuere yKazaHHBIX JETAJIEN C YIETOM CEMCMMUUYECKMX HATPy30K
paspelaeTcs yBeJMIeHne JOIMyCKaeMbIX HATIPSKEHUI: cMaTre Ha 50 % u
cpe3 Ha 20 %.

9.6. TpeOoBaHMd K 3Tany 2 MOBEPOYHOr0 PacyeTa Ha MPOYHOCTH

9.6.1. IIpn moBepOYHOM pacyeTe Ha LIUKINYECKYIO IPOYHOCTh (MaJio-
LIMKJIOBYIO YCTAJIOCTh) OIPEACISIIOTCS MECTHBIEC YCIIOBHO-YIIPYTHE HAIIPsI-
JKEHMS B pacueTHbIX TouKax /, 2, 3, 5 opedpeHHOM TpyOhs! (cM. puc. 9.2).

HarmpsekeHrsI MOTYT OTTpeIeIsIThCs JIM0O0 YMCIICHHBIMI METOAaMU, JT0O
C HCIOJb30BaHUEM MPUOJIMKEHHBIX 3aBUCMMOCTE COIJTaCHO PEKOMEH-
JIYyEMbIM TTPUIOXKEHUSIM.

PacyeT momkeH MpoOBOAUTHCS C YYETOM BCEX PacUETHBIX HArpy3oK U
TeMIIepaTyPHBIX MOJICH MJIsI BCeX PacUeTHBIX PEXMMOB.

9.6.2. [1pu pacueTe Ha MAJIOLIMKJIOBYIO YCTAJIOCTh JIOJKHBI YYUTHIBATHCS
cenyrolre Harpyxatouue (hakTophI:

M3MEHEHNE BHYTPEHHEIO JaBJIeHUs B TpyOax IpU IIyCKe—OCTaHOBE
KOTJIA;

KoJIeOaHUSI BHYTPEHHETO JaBJICHUS B TPyOax Mpy M3MEHEHNH SKCILTY-
aTallMOHHBIX PEXMMOB;

M3MeHEeHMEe U30BITOYHOTO TaBJICHUS, BKJIFOYAsT XJIOIKM, MU pa3pexke-
HUS B TOIIKE M Ta30X0JI¢ MIPU ITyCKe—OCTaHOBE KOTIIA;

KoJieOaHUsI U30BITOYHOTO NaBJICHUS WIIM Pa3pekeHUsl B TOIIKE U Ta30-
X0JaxX MPU U3MEHEHUM 3KCIUIYyaTallMOHHBIX PEXKMUMOB,;

M3MEHEHUE Harpy3Ku OT MacChl Ha TPYOBI OT BJAWUSIHUS TTOABECOK U MIPU
3alIUTAKOBKE MbLUICYTOJbHBIX KOTJIOB;

TeMIepaTypHble U3MEHEHUs TIPY IMyCKe—OCTaHOBE, BKJIIOUasl Kojaeba-
HUS IIPY U3MEHEHUHU 3KCILTyaTalliOHHBIX PEXXMMOB;

TeMIIepaTypHble KoJieOaHus IIpU MmyJabcaluuu dakeia, IIJaKOBAaHUU
5KPaHOB U BOMSHOI OYMCTKE 3KPAaHOB;

BUOpaLMs MeMOPaHHOM KOHCTPYKLIMU.

9.6.3. PacueTHbIe HANPSIKEHUSI BBIYMCIISIIOTCS B 3aBUCUMOCTH OT Ha-
rpyXamomux (pakTopoB U CYMMUPYIOTCSI II0 OCHOBHBIM HAaITPaBICHUSIM.
[1aBHBIE HATIPSXKEHUSA G, G, O, CIIEAYET ONPEIENATh B PACYETHBIX TOUKAX
opeOpeHHOoI TpyOhl. I10 BEIYMCIICHHBIM TJIABHBIM HaIPSDKEHUSIM OITpejie-
JISIIOTCSI 9KBUBAJIEHTHBIE HAIPSKEHUsI B 3alaHHbIE MOMEHTBI BpPEMEHH ST
KaXKJIO0ro pacyeTHOTO pexkrMa corjiacHo pasaeny 5 Hopwm.
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9.6.4. Cocrasisiomye IJaBHBIX HANIPSXKEHWIA G, G,, G, B PaCYETHBIX
TOYKaX OPEOPEHHOI TPYOhI ONPEACISIOTCS C YYETOM MECTHBIX KOHIIEHT-
paropoB. 3HaueHUST KO3GhGUIIMEHTOB KOHIICHTPALIMA B KaXKIOM KOHKPET-
HOM cJlyyae 3aBUCST OT KOHCTPYKTMBHBIX OCOOEHHOCTE! paccMaTpuBae-
MBbIX OPeOpPEHHBIX TPYO U Y3JI0B U OMNPEIEISIOTCS pacUeTHBIMM WJIM DKC-
MepUMEHTaIbHBIMU METOIaMMU.

9.6.5. PacueT Ha MaJIOLIMKIIOBYIO YCTAJIOCTh IIPOU3BOIUTCS 10 aMILI -
TyaM YCJIOBHBIX HaIlpsDKeHUM corjacHo pasaeny S Hopwm.

9.6.6. Eciin TemmnepaTypa MeTajula B pacyeTHBIX TOYKaX OpeOpeHHOM
TpyOBI HIDXE TeMIIepaTyphl Hadyaja MHTEHCHUBHOI ITOJ3y4eCTH MeTalia
(ms1 yraepoauctbix ctajeit 1o ¢ < 400 °C u TerioyCTORYMBBIX CTaei 10
480 °C), gomycTuMasi aMIUTMTyAa HAMPsIKEHUIA onpeaesseTcs o rpadu-
KaMm (puc. 5.2 u 5.3 pazagena 5 Hopm).

Ecnu Temmneparypa MeTajuia B pacyeTHBIX TOUKAX OPeOpEeHHOM TPyObl
BbIILIE TEMIIEpaTyphbl Hauyajla MTHTEHCUBHOM TT0JI3yYeCTH METajlla, OLIEHKY
JIOJITOBEYHOCTH CJIeAyeT MPOU3BOIUTH I10 (hopMyJie, YIUThIBAIOIIEH MOJI-
3y4ecTh corjacHo pasaeny 5 Hopwm.

9.6.7. Ecnin B mpoliecce dKCIUIyaTallMy NPy U3MEHEHUM KaKUX-JIM00
HarpyxamoImx (GakTopoB, IEPEUMCICHHBIX B 1. 9.6.2, BOSHUKAIOT AOTOJI-
HUTEIbHBIE KOJIeOaHUsI, YaCTOTa KOTOPBIX OOJIbIIE YaCTOTHl pacCMaTpu-
BaeMOT0 IMKJIa, TO OLICHKY IOJTOBEYHOCTH CJeAYeT IIPOM3BOIUTD COTIIaC-
HO pa3meny 12 Hopwm.

9.6.8. LlenbHOCBapHAas TOIKA KOTJIA JOJIKHA OBITh pacCUMTaHa Ha 00-
1Iee KOJIMIECTBO [ V] ITyCKOB M OCTAHOBOB 3a BeCh CPOK CIIyKOBI, KOTOPOE
HE JOJIKHO ObITh MEHbIIIE 3HAUEHUIA, yKa3aHHBIX B Ta0J. 9.8, eciu B Tex-
HUYECKOM 3alaHUM Ha MPOSKTUPOBAHME HE YCTAHOBJIEHO IPYroe KOJIM-
YECTBO LIUKJIOB.

9.6.9. Jloryckaemasi aMIUIMTYa HANIPSDKEHUWI 11 pacyeTHOM TOYKU 3
(cM. puc. 9.2) B ciryyae BBapKM BCTaBOK MEXIY IIaAKUMU TPyOaMU U JJIst
TOYKHU 5 715 TIJIABHUKOBBIX TPYO omnpenelisieTcs mo popmyie

[0.],=¢.,[0.]
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Tabauua 9.8

KonmaecTBo IycKoB 1 OCTAHOBOB KOTJIA B
3aBUCHUMOCTH OT MOIIIHOCTU M pexKuMa paboTHI,
HE MEHee
YcnoBus mycka—ocTa-
HOBa KOT/a 500 MBrTt u 60ostee 300 MBT u meHee
0a3uCHBIN l'lOJTan:I— 0a3nCHBIN HOJIY]'II:I—
KOBBI1 KOBBI
M5 xonoHoro u neoc- |- 5, 1500 1100 1500
TBIBLIETO COCTOSIHUIA
W3 ropstaero cocrostHust 300 6000 900 6000
Pasrpy3ku 10 HIDKHEro
Npeilesta PeIyIMpOBOt- | 5 g4 10 2-10% 10
HOTO Jualia3oHa Har-
PY30K

Ilpumenanusa: 1. 1ns conopereHepainoHHbIX KOTJIOB (CPK) 1 KOTJIOB ISt CXXKUTaHUS
TBepAbIX OBITOBBIX 0TX0M0B (THO) 3a Bech CpOK CITy>KObI TPUHUMAETCS:

TIPU TTyCKe U3 XOJIOJHOTO W HEOCTHIBIIIETO cocTOsTHNIT — 800 ITycKOB—OCTaHOBOB;

pa3Tpy3Ku 0 HIKHETO TIpe/iesia PeryIMPOBOYHOrO Auarna3oHa Harpy3oK — 1000 uKiioB.

2. 1nst KoTJI0B oxyaauTeneit KoHBepTopHbIx Ta3oB (OKI') 3a cpox ciryk0Obl mpuHMMa-
ercs:

IIJIST TIOABEMHOTO M OITYCKHOTO ra3oxonoB — 80-10° miaBok;

tst KeccoHa — 40-10° mmaBox 1ipu 40 rIaBKax B CyTKH.

3. LlenbHOCBapHasi TOTMKA M Ta30X0/1bl JOJKHBI ObITh paccunTaHbl Ha 1500 xJ10MKOB 3a
BECb CPOK CJIyXKOBI, €CJI B TEXHUYECKOM 3aJaHUU Ha MIPOEKTUPOBaHUE HE YCTAHOBJIEHO
JIPYroe KOJIMYECTBO XJIOMKOB.

4. [1ox 4yuCIOM MyCKOB—OCTAHOBOB M3 HEOCTBIBIIETO U TOPSYEr0 COCTOSIHUI TTOHU-
MaeTcsl YMCJI0 IMyCKOB—OCTaHOBOB MOC/Ie OCTAHOBKM KOTJa Ha Hepabouue aHU (24—55 1)
1 Ha HOYb (5—8 4) COOTBETCTBEHHO TPU MOCIEAYIONIeM ITycKe 0e3 pacxXoirakuBaHus 000-

DPYIOBaHUSI.
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Ilpusoxncenue 1
Perxomendyemoe

PACYET YCJIOBHO-VITPYTIX HAIIPSDKEHU B
OPEBPEHHOI1 TPYBE OT CUJIOBBIX BO3IEVICTBUI

1. O0o3Hayenus

1.1. YcnoBHble 0003HAUeHUSI, IPUHSTHIE B (hopMyaax MPUIIOXKEHUS,
MpUBEIECHBbI B TAOIULIE.

VHALIA
CumBon HaumeHoBaHue En
HM3MepeHUs
f I1nolaap monepeyHoro cedyeHust opeo- 2
at PEHHOI TPYObI
MoMeHT uHepLUU OpeOpEeHHOM TPYObI "
at OTHOCHUTENILHO oc X

CymMapHasi Harpyska, JAeicTBylolIas Ha
2P MeMOpaHHBIM 5KpaH B PaCUeTHOM cede- H
HUM TOITKHU (Ta30Xxoja)

m KonnyecrBo opeOpeHHBIX TPyO B 9KpaHe IIT.

KonunuecTBo Tpyd, BOCIIpMHUMAIOLIUX
JIOKAJIbHYIO Harpy3Ky

2. PacueTHble HanpszKeHUd 1J1s 3Tana 1 noBepoYHOro pacyera

2.1. CpenHue oceBble, OKPYKHBIE U paadaibHbIE HAIPSIKEHUS B TPyOe
onpeaessitoTcs corjiacHo pasaeny 5 Hopwm.

2.2. HanpskeHust OT AeiCTBUA yeusl P B paCYETHBIX CeYeHUsIX [—2,
3—4u 5—6 Ha puc. 9.2 opeOpeHHOIT TPYOBI OIIPEACISIOTCS 10 (popMyIaMm:

zm 4 zL *
f;ztm(Pw atml(pw
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2.3. HanpstkeHus OT JeiicTBUSI MOMEHTA sz onpeaensoTes 1mo ¢op-
MyJiaMm:
B PacUye€THOM ce4eHUU [—2 opeOpeHHOU TPyOhl
(da —s)ta,sz ‘

:—7 G m = sz;
21,9, o =H

B pacUye€THOM ce4eHUU 3—4 opeOpeHHOU TpyObl
B (d, —s)talsley .

sz > G(Pm = I"LGZm;
21atdu(pw

2
T4 4\ hs s K
I,=—\d —-d")+—|1+=2 [[1+| = | |.
rae {y 64(" ) 24( J ( )

zm

S 5

2.4. HanpsizkeHust OT ASWCTBUSI MOMEHTA Mxy onpenensitoTcs mno ¢op-
MyJIaM:
B pacyeTHOM ceueHUU [—2 opeOpeHHOM TPYOhI

0,55M
Gy Zis—zé G, =UOC;
Op = 6, —yo,:
¢ (d,—s)s ¢

B pacyeTHOM cedueHn 3—4 opeOpeHHOI TPyObI

2
s,

M, Sy . .
o, =1 1,27d——1 > 0., =HGO;;
4s,M
Opu ==~ 35 O, =HO,,;
", (d,-s)g, "N
B pacyeTHOM CeUYeHNU 5—O6 opeOpPeHHOM TPYOhI

aM
be = i 2 ’ sz = “’be'
S2 (pw
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2.5. HanpskeHust OT ieiicTBUsS yeuust P, (Py) onpenesioTcs no gop-
MyJIaMm:
B pacye€THOM ceueHUr [—2 opeOpeHHOU TPyObI

P,
Cgy =53 ©,, =UC

(Pm;

”2s
_073(d =8P
T
B pacyeTHOM ceueHUn 3—4 opeOpeHHOI TpyOhl
Gy =i; G., =UO,;
2sd, @,

L5s, |(d,—5)P,
- d 1\( SZ(p) ; sz:MG(Pb;

B pacUyeTHOM CE€YECHUU 5—6 opeOpPEeHHO TPYyObI

G, =107 1

me :])x/SZ; sz =l’t(jxm‘
2.6. 3HaK1 B BBIPAXEHMSIX JJISI MEMOpPAHHBIX COCTaBJISIONINX HAIIPs-

SKEHUIA COOTBETCTBYIOT ITOJIOKUTEIbHOMY HAIIPABICHUIO YCUIIMIL 1 MOMEH -
TOB, YKa3aHHbIX Ha puc. 9.2.

3. PacueTHble HANPSZKEHHS )i 3Tana 2 MOBEPOYHOIr0 pacyera

3.1. HanpstkeHus1, BOSHUKAIOIIME B paCUETHBIX TOUKaX MPSIMOM TPpyObl
NPy U3MEHEHU Y BHYTPEHHETO IaBJICHMSI ITPU ITyCKe—OCTaHOBE KOTJIa, CJie-
JIyeT OIpeAesarh no hopMyiam:

2
OKpPY>XHBIE B TOUKax / u 3: O, = (Bz—pl);
*+1
OKpPYXXHbIE B TOUKax 2 u 4. G, = p(gj 1)) ;
g =P .
oceBbI€ B TOUKax /, 2, 3: O, —m,
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panuaibHble B ToukKax 2u 4 G, =—p;

panManbHble B ToYKax / u 3: ¢, =0.

[Tpu yueTe KoneOaHUS BHYTPEHHETO JABJICHUS B TpyOax Mpu U3MeHe-
HUM 3KCIUIyaTallMOHHBIX PEeXXMMOB HaNpsKEHUSI B PACUETHBIX TOYKAaX
OpeOpeHHOI TPYOBI OMPELISIIOTCS 110 TeM Xe (hopMyJiaM C 3aMEHOI p Ha
Ap. B ciydae ecnm kosebaHust Ap He ipeBocxofiaT 10 % HOMUHAIBHOTO,
pacyeT AOMYyCKaeTcsi He TIPOBOIUTD.

3.2. OceBble HATIPSIKEHUS B paCYETHBIX TOUKax /, 2, 31 5 opedpeHHOM
TPYObI OT yeunus AP onpenensiorcs 1o Gpopmyiie

AP,
c,=—=.

z
o
3.3. OceBbIe 1 OKpYKHBIC HATIPSIPKEHUS B paCUETHBIX TOYKAX OpeOpeH-
HOWU TpyObl OT AEMCTBUSI MOMEHTA Asz onpeaessitoTcs o Gopmyiam:

t,d,AM
B TOuKe / o.=""—=; 0,=UC;
21,
da -2s tatAsz
B TOUYKE 2 0, =——————F—; 0,=U0;
2 I,
t,s,AM
B Touke 3 6.=———"; 0,=U0_;
21,
d —2st tSIAM
B TOYKE 4 0, =——* . =, 0,=U0;
2 dalat
t,5,AM
B TOUKE 5 0. =——"—— 57 2 0, =U0,.

at

3.4. OKpyXHBbI€ 1 OCEBbIe HAIPSDKEHMS B paCUETHBIX TOYKAX OpeOpeH-
HOIt TpyObl OT I€MUCTBUS MOMEHTA AMxy ONpeesIsIoTCs Mo (hopMyiaM:

0,82 1,27 JAM,, 5 o -
s da—s} s : THOy:

B TOYKe / G, =
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0,82 1,27 JAM,,
B TOYKE 2 C,=— - ; 0, =HO0,;
s da—sJ s
\ 1,27;—1
S
6,=—| 2| 1-1,272L |-— % | =22 5 =po,;
B TOuKe 3 0 s( daJ 4 s B . =MHOo,
1,270
3 Sl a Xy
B TOUKe 4 G, =(— 1-1,27— |- ; O,=UC
s d, =S s
6AM
B TOUKE 5 6, =————; ©,=UC,.
S5

3.5. OKpyXHBbIE Y OCEeBbIe HAIIPSDKEHMSI B pACYCTHBIX TOUKAX OpeOpeH-

HOM TpyObI OT ycuinst AP _OIpenesstorcs 1mo hopmysiam:

2AP | 1
B Touke / c,=% = ——COSWBYZ ; ©,=UOC,;
d, | v T

B TOUKe 2 c,=% | ——+——— [ O©,=UOC,;

5 .
B TOYKe 3 c,=t AP | siny _ cosyBy, ; ©.=U0C,;

od, |y T_
SV
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Hopmbl pacvema Ha npo4HOCMb CMAUUOHAPHBIX

2AP.| sin cos
B TOUKE 4 C,=t—| - Lan n\W3 ; 0. =UO0,;
da Yl f_\u
2
AR,
B TOUKE 5 6, =t—=; 0,=Uu0C,.
Sy

KoaddurmeHTst v, v,, ¥, BHIMUCIAIOTCS TIO (OpMyJIam:
v = B> +1
1 BZ _ 1

InB-1;

+1) p ‘
2([32—1)[—([32—1)+([32+1)1n[5] ’

p* p’+1 2
[1,257(B+1)+5,2(B ++0,7 H}(—zlnﬁw -1)
Y2 =

p’ B’ +1 Q2 2
Y _[1,257(B+1)+5,2(B+1)3+0,7 B+1]( 2B InB+p* 1)

2(p —1)[—([32 ~1)+(p? +1)lnB]
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Ilpuaoxncenue 2
Perxomendyemoe

PACYET YCJIOBHO-YIIPYTUX HAIIPSIKEHU B
OPEBPEHHOI TPYBE MEMBPAHHOI'O DKPAHA OT BECOBBIX
HAT'PY30K

1. O0o3nayenns

1.1. YcnoBHble 0003HAUeHUSI, IPUHSTHIE B (hopMyaax MPUIIOKEHUS,
MpUBEAEeHbI B TAOIULIE.

WHULIA
CumMmBon HumeHoBaHue En
U3MEpEHUS
D, HapyxHblii qauaMeTp KoJiekTopa MM
S TommmHAa CTEHKM KOJUIEKTOpa MM
f IInowanb nomnepevyHoro ceueHus: opeod- i
at PEHHOI TPYObI
¥ [Inomanp momepeyHoro Ce4eHus YIioT- e
P HUTEJIBHOTO pedpa
m KonuuectBo opedpeHHbIX TPyO B 3KpaHe LLIT.
m KonmyaectBo Tpyd, BOCIIPUHUMAIOIIIX .
! JIOKaJTLHYIO Harpy3Ky ’
m, KonnyecTBo miacTuH LLIT.
P, CyMMapHas HaTpy3Ka H
k, KoadpuimeHT HepaBHOMEPHOCTH

2. PacueT HanmpsKeHWii OT BECOBBIX HATPY30K

2.1. Jlms1 paccMaTpuBaeMOro CEYeHUSI TOIKM (Ta30X0/1a) JOKEeH OBITh
oTpeJieJIeH CyMMapHBI Bec SKPaHOB C BOJION, N30JISIVEH, TTOSICAMU Ke-
CTKOCTHU, rOpeJIKaMu, 1IJJAKOM U T. ., a TaKKe Harpy3ka oT AeMCTBUS U3-
OBITOYHOTO [aBJIEHUS Ha IMOI TONKU P, Yeunue P crienyer IpuHUMaTh
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pPaBHOMEPHO pacmlpele/IeHHBIM IO MONEPEYHOMY CEYEHUIO TPYO IKpaHa
TONKM (razoxona). B opeOpeHHBIX TpyOax OT 3TOM Harpy3Ku BO3HUKAIOT
OCEBBIE PACTATUBAIOIINE HATIPSKEHUS ©, , OTHOCSIIMECS K KATeTOPHK 00-
XX MEMOpPaHHBIX.

[Tpu pacuere MeCTHBIX HampsKEHUIT HEOOXOAMMO YYUTHIBATh HEPaB-
HOMEPHOCTb paclipeeeHUs BeCOBbIX Harpy30K. OT AeHCTBUS JIOKaIb-
HBIX Harpy3oK P, B OTACIbHbBIX OPEOPEHHBIX TPYyOaX BOZHUKAIOT OCEBbIE
HAIPSDKEHUS O ,, OTHOCAILMECH K KATETOPUU MECTHBIX MEMOPAHHBIX Ha-
MIPSKEHUIA.

2.2. OceBble HAIIPSDKEHUS B PACUCTHBIX CeUeHUsIX [—2, 3—4 1 5—6 oped-
PEHHBIX TPYO 2KpaHa OMPENEIIOTCS TI0 (hopMyJIaM:

PP
zm s zZL T .
f;ztm(pw fvatml(pw

2.3. OceBble HAIIPSDKEHUSI B paCUeTHBIX CeueHUsIX [—2, 3—4 1 5—6 oped-
PEHHBIX TPYO B pazbeMe KPAHOB OIMPEAENSIIOTCS 1Mo (hopMyJie

PK,
sz =7 N
(fp + ﬁt )m(‘pw

rae K npuHuMaeTcsa: 2 Ipu ABYXCTYNEHYaToOM cxeme pasbema; 1,5 mpu
TPEXCTYIIEHUATOl CXeMe pa3beMa.

HanpstxkeHust cpe3a B BepTUKaIbHBIX HECYIIIMX CBApHBIX ILIBaxX OIMpe-
JIEJISTI0TCS TIo (hopmyie

__PK,
s B
fume,
rae f, = 0,7kl — miowmans ceyeHUs1 CBAPHOTO 1IBa, MM’
31ech k — KaTeT CBapHOIO IIBa, MM,
/ — JUIMHA CBAapHOIO IIIBa, MM.

2.4. OceBbie HaIpsDKeHUST B 30HE KPETUIEHUS TTOABECOK JTOJKHBI OIl-
penensaThes B 3aBUCMMOCTH OT CIOCco0a KPeruleHUs MOIBECOK K IMOBEPX-
HOCTSIM Harpena.

B ciyyae kperuieHMs 3a KOJJIEKTOP MaKCMMaJIbHBIE OCEBbIE HaIpsKe-
HUsI BOBHUKAIOT B MECTE CTHIKOBKM IJIaAKO#l TpyObI ¢ KoJuteKTopoM. [1pu
5TOM HAMPSKEHUS B CEYCHUN [—2 OMpeaeIsiioTcs mo opmyie
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19,
rne P, =k st — MakcuMMasbHasi Harpyska Ha omHy Tpyoy, H;
k — KO3(ULMEHT, TPUHUMAEMBbII 110 TabI. 2.
Tabauua 2
D /s KoadbdunmeHnr k
9 0,50
13 0,40
20 0,35
35 0,30

PaccrosiHue MEXAY IMoaABECKaAaMU JOJ2KHO OBbITh

D
1,>(D,-2s)| 1+, -

B ciryyae KperuieHUsT MOIBECOK 3a SKpaH OCEBbIE HAIIPSIKEHUS B pac-
YEeTHBIX ceueHUsIX I—2, 3—4 u 5—6 opeOpeHHOI TPyObl OIIpeAeIISIIOTCS 10

dopmyne

. Pk
TS+ f)m e,

rae kK, — K03(PMUUIMEHT HEPABHOMEPHOCTH, OIpPEEIAeMblii 1o Tabi. 3.

Tabauua 3
m k
D n
2 1,2
4 1,3
6 1 6oJiee 1,4
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Ilpuaoncenue 3
Perxomendyemoe

PACUYET YCJIOBHO-YITPYTUX HAITPSKEHUM OT JENCTBUSA
M3BBITOYHOTO JABJEHMS (XJIOMKA) B MEMBPAHHBIX
DKPAHAX TOIIKH (TA30XO/IA)

1. O0o3nayenus

1.1. YcnoBHbIe 0603HaYeHUSI, IPUHSTBIE B (hOpMYyJIax JAHHOTO MPUJIO-
JKEHMSsI, MPUBEACHbBI TaOJUILIE.

CumBon HaunmeHoBaHue

_ OTHoIIleHUe TOJIIIMHEI CTEHKHU B BepIIMHE pebpa K
8= sy/5, TOJILLIMHE B KOPHE

ch(x) Tumep6omIge cKmii KOCHYC

th(x) ImepbomiyecKmii TaHTeHC

2. PacyeTr HanpszKeHWid OT H30BITOYHOTO JABJIEHHs (XJIONMKA) M pa3peKeHus
B TomnKe (ra3oxoje)

2.1.B MeMOpaHHBIX 3KpaHaX TONKHU (razoxona) OT U3OLITOUHOIO JaB-
JIEHUST U pa3pexKeHUsT BOZHUKAIOT:

U3rubarolmii MOMEHT sz, KOTOPBIN TPUBOAUT K U3TUOY OpeOpeHHOM
TPYObl ¥ BOSHUKHOBEHMIO OCEBBIX HANPSKCHUI G, , OTHOCSIIMXCS K Ka-
TEropuu O0IIMX MEMOpPaHHBIX;

MU3rudarouii MOMEHT Mxy, MPUBOISIINI K 00pa30BaHUIO B PaCUETHBIX
CEeYEHUSAX OpeOpPeHHOM TPYOBI OOIIMX HAMPSDKEHUH G, , G,, HAMOOJIbIINE
3HAaYEHMsI KOTOPBIX IIPUXOISITCS Ha pedpa B YIJIy TOIKM;

TIOIIEPEYHbBIE PACTATMBAIOILME (MM CXKUMAIoILe) yeunus P, Py, KO-
TOpBIC IIPUBOIAT K BOBHMKHOBEHHIO B PACUCTHBIX CEUCHUSIX OpeOPECHHOM
TpyObl HANPSIXKEHUI, OTHOCSIIMUXCS K KATETOPUU OOILLIMX.

2.2. MakcuManbHble 3HaUY€HUST U3rMdaloIero MOMeHTa sz B cepenu-
HE KpaHa OMpenessoTcs Mo Gopmyse
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) ch 7»11
M=l L

" (1_n)ch(xzz) |

b r
Ecma A,—>2,5 To M_=p,—
2L zy pT k

3 — 1oJ MOSICOM JKECTKOCTH;
3nech k=
— MEXTy MOSICAMU YKECTKOCTH;
€
=0, =
n=4A, n
th(k2 f)+ th(x2 i)
e= y 2 ;ecid A, —=>25,10 £=1

th| A, — [+th| A, —

L L
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da
2h

33 hs?
:1(d4—d4)+t‘”1—2“s1[1+(1—8) ] %(1+8)(1+82);

K =—trdn
T 2(l+p),

MaxkcuMalTbHBIN TTPOTUO MEXAY MOsICAMU XKECTKOCTU B CEPEIHE DK-

paHa
Woa = PrL't, [(24EL).

ITpu pacuere OT U3OBITOYHOTO MaBieHUs (XJIOIKa) CJIEeIyeT UMETh B
BUJLY, YTO U3TMOAIOIIUIA MOMEHT sz OyzeT OTpUIIATeIbHBIM IO/ TTOSICOM
JKECTKOCTU U MOJIOKUTEIbHBIM MEXIy mosicamu xecTKocTu. [Ipu pacue-
T€ OT pa3peKeHUs U3rndarolii MOMEHT OyIeT UMETh HallpaBJieHUue, 00-
paTHOe U3rubdarIIeMy MOMEHTY OT M30BITOUHOIO JaBJACHUS.

2.3. Uzrubatoninit MOMEHT Mxy B YIUIy TOIIKM MEXAY MOsICAMU KECTKO-
CTH olpeesisieTcs o (gpopMmyiie

_ i’ K, My (Me-2,)
¥ 24 K. 1-m

2
ITpu 7»2£22,5, M, =ﬁ &
L 4,27\ K

Ecnu cBs13b mosica )XKeCTKOCTU ¢ 9KPAaHOM OCYIIECTBIISIETCS HA OT/IEJIb-
HBIX €r0 Y4acTKaX, paBHOMEPHO pacOpeae/IeHHbIX M0 IMPHUHE 3KpaHa, TO
clIeyeT yuyecTb AOMOJHUTEIbHbBI U3rndaromnii MOMEHT Mxy.

ITpu geiicTBuuM B TOMKe (ra30Xxoje) M30LITOYHOrO JaBJAeHUs (XJIOMKa)
MaKCHUMaJIbHbIe U3rM0alollie MOMEHThI Ha OIOpax IO MOSICOM KeCTKO-
CTU, a TaKKe B YIJIy OyAyT UMeTh OoTpulaTe/ibHOe 3HaueHue. [Ipu neii-
CTBUU pa3pekeHMsT 3HAKM MEHSIOTCSI Ha ITPOTUBOIIOIOXKHBIE.

zz
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Ilpuaoxncenue 4
Perxomendyemoe

PACYET YCJIOBHO-YIIPYTUX HAIIPSIKEHU B

OPEBFPEHHOI1 TPYBE OT TEMITIEPATYPHBIX BO3JEVICTBUI

1. O0o3Hayenus

1.1. YcnoBHBIE 0003HAUYEHUSI, TIPUHSTHIE B (hopMyIax JaHHOTO MPUIO-
JKeHMsI, IPUBEACHBI B TaOIULIE.

TOJILIMHE pedpa B KOpHE

WHALIA
CumMBon HanmeHnoBaHue Ex
HU3MepEeHUs
1 2 3
f ITnomans mornepeyHoro ceueHusi opedpeHHOM e
at 'pr6b1
f [1no1mans IorepevyHoro ce4eHus Tpyob! MM
A ILmomaae TorepevHoOro ceueHust pedpa MM
T CpenHsist nHTETpajibHasI TeMIleparypa opeOpeHHOM °C
at pr6bl
L (%) o
TCp CpenHss TeMrieparypa 1o JI00OBOI CTOPOHE TPYObl C
T ) Cpeansis TeMIiepatypa pebpa B cedeHUU 5—6 °C
T,, T,, | Temneparypa B pacYeTHbIX TOUKAX OPEOPEHHOM °C
T, |TpyobI
v CKOpOCTh UBMEHEHHUST TEMIIEpaTyphl CpeIbl °C/c
5 OTHoOIIeHM e TONIIMHEI pedpa B BepIMHE K
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1 2 3
tat
Y% Koaddriment v, = .
2B1
§, |Koapbumenr & =1- B% il ?
p 1 B’ -1
= - In3—
e Koapdument &, Bl Bi+l B-23 1
Bi—1
21Inp
KoapduimeHt =1-
: b &=l
B 1
e, Koadbduiment &, = B 1o Bitl
pr——+1
Bi-1
2B%In
& |Koadpdpument &; = E > _1B -1
_p-1 1
3 Koadbduiment &, = Bl o Bitl
B*——+1
Bi-1
2 Bi-l
(B*+1)Bi+1
g |Koadpdpument &, = BT

B° Bi—-1
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2. Pacyer TeMnepaTypHbIX HANPSZKEHMIA B OpeOpPeHHOl TpyOe SKpaHa OT
JIECTBUS TEIIOBOTO MOTOKA

2.1. CpenHue pagvaibHbIE, OKPYXXKHbIE I OCEBbIC HAMPSKEHUS B

pacyYETHBIX CEYEHUSIX OPeOPEHHOM TPYOBI OIpEaeIsSIIoTCs 110 hOopMYyJIaM:
ceyeHue [—2:

ok ¢"d 107
v R W LAY

0.F,_gd, 107,
4(1-p) A, >

o! =p(o! +0%)-a,E, (T} T, );

q —
G, =

at
ceyeHue 5—0:
GZ = _(xtEt (Tp - Tat )

2.2. OKpyXKHbIE M OCEBbIe HAIIPSLKEHUSI B MPSIMOJIMHEITHOM TpyOe OT
JIECTBUST OTHOCTOPOHHETO TEIJIOBOTO TOoTOKAa 7{(7, ) OMpenessiioTcs mo
dopmynam:

oE ¢\d 107

TouKa /: 6(02_4(1_“) A, ('Yoé3+§4); O, :uGRO_atEt (Tl_]:zt);
oE ¢\"d 107
TouKa 2: O, = 4(1t_;1) o it (YOE.’S +B<t36); O, =Uo, -0, (Tz _7;:);

touka 5. o =-o,E, (I, -T,).

2.3. Ecnu 1o yc1oBUsSIM 3aKpeIUIeHUSI 9KpaHa OpeOpeHHbIe TPYObI MMe-
10T BO3MOXKHOCTb 1e(DOPMUPOBATHCSI, TO HAIIPSLKEHUSI, OIIpeAe/ICHHbIC B

II. 21, YMEHbIIAIOTCA Ha BCJIMYMHY, OIIPEACIACMYIO TEPMOYIIPYTUM MO-
MCECHTOM:

d;-d" ¢, 10"¢;
128, A

HanpsokeHust oT AeiiCTBYSI TepMOYIIPYTOro MOMeHTa M, B pacueTHBIX
TOYKax OpeOpPEHHOI TPyObl OTIPEALISIIOTCS COTJIACHO MPWIOXKEHUO 1.

M, =-0Emn

t

© Odopmienue. PIYIT «HTL «[IpombliiieHHast 6e30macHOCTb», 2006
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2.4. TepMoynpyruii MOMEHT Ha BeplLIMHAX pedep TpyO, CBaApeHHBIX B
MeMOpaHHBII 2KpaH, onpeaessieTcs no opmye

rie o — YroJj B3aMMHOIO IOBOPOTA BEPLUMH peGep OT ACHCTBUS Tell-
JIOBOTO IIOTOKA; oIpenessiercs mo (opmyiie

1 . -3
o=0, (1) L5100, +0,);

0 — YTOJI B3aMMHOTO TTIOBOPOTA BEPIIMH pebdep OT ACHCTBUS eau-
HUYHOTO MOMEHTA; OmpeaesseTcs Mo dhopmyie

24(1-p° -
o 20-1) URES N
E s, 20 s

t

>

®,, O, — ONPEAEIAIOTCS MO PUCYHKY.

HamnpstkeHust oT AeiicTBUSI TEPMOYIIPYTOTO MOMEHTA Mxy Ha BepILIMHAaX
pebdep B pacueTHBIX TOUKAX OPEOPEHHOM TPyObl HAXOAATCS COIVIACHO ITPU-
JloxeHuto 1.

2.5. OceBrble HaMpsizKeHUsI B OpeOpeHHO TpyOe, BO3HUKAIOIIME OT pa3-
HOCTH CPeTHEMHTETrPaJIbHbIX TeMIepatyp Tpyonl 1 1 pebpa T; , oTpeje-
JISIIOTCS 110 (hopmyJie

0, = ikatEtz (]:’* _];* )’

£,/ f., — nns pebpa,

£,/ S — m1s TPYGEL
3HaK «MUHYC» IPUHUMAETCS UTs pebpa ¥ 3HAK «ILTIOC» Ui TPYObI.

rne k=

3. Pacuer TEMIIEPATYPHbIX Hanpml(e}mﬁ OT PAa3HOCTH TeMIeparyp Cpeabl
MeXay conpsAraeMbIMHU NaHeJIAMU UJIH prﬁaMI/I

3.1. MakcuMalbHBIe OCeBBIC HAMTPSKEHUS B paCYETHBIX TouKax /, 2, 3
U 5 opeOpeHHOU TpyObl ONpeAcasoTcs 1Mo (opmyJie

Gﬁt = i055(X‘tE'rx (T2m]—;m )’
— TeMIrepaTypa cpeabl B maHenu I, °C;
T,, — temmeparypa cpensl B manenu I, °C (7, > T,).

3HaK «MUHYC» IIPUHUMAETCS IS «TOpSUeil» TTaHeNN ¢ TEMITEPATYpO

cpenbl T, ¥ 3HAK «IUIIOC» JUISL «<XOJIOAHOM», Iie Temreparypa cpeabl T .

rae T

Im
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0)2
1,5

1,4
1,3
1,2
1,1
1,0F
0,9 \ saee
0,8 S S L] o 0,30
0,7 223 auauRAN s===caiAaN
0,6
0,5
0,4

|
ey

S OO 0 D LD
S OODO D OO O
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=
S

1

1

I

1

1|

I

1|

|

—

=
o o

1

1

I

1

1|

1

1

1|

Il

1
|
[\
(=]

0,2 & =2 = =22 === = )

0,1

1,1 1,2 1,3 1,4 L5 1,6 1,7 1,8 B

©, t,
0,6 = d
0,5 FHFeTrr e 22
04 Frrbreree e
0,3 Er 18

B SansasuASEERERE 1,6
0,2 Saagnuan 1,5

:: == EERES 1,4

0,1 B L3
1.1

sl

0,4 0,3 0,2 0,1

SN

S

Homorpamma a5 onpeaeneHust KoahUILMeHTOB O 1,
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Ecnu mromans MmMomnepevyHoro CeYeHMsT «TOPSIInX» U «XOJOIHBIX» T1a-
HeJsleil HeoJIuHaKoBa, TO BMecTo kKoadduuuenta 0,5 B (popMysie cieayer
MOACTaBUTh OTHOIIIEHUE TUIOIIA/ICH TTOTIEPeYHOro ceYeHUs TTaHeseit oped-
PEHHBIX TPYO:

S/t L) — JUISI «TOPSIUMX» MaHeJIei, IMIolaab MonepeyHoro ce-
4eHMsl KOTOPBIX paBHa f);
LIt 1) — JUTS «XOJIOMHBIX» TAHEJEH, TUIOIAAb MOMEPEYHOTO

CEYCHUMA KOTOPBIX paBHa fi

IIpu ongrHaKOBBIX TUITOpPa3Mepax OpeOPEeHHBIX TPYO TIOIIAAN TOIe-
PEYHOro CeyeHus f, U f, MOIYT ObITb COOTBETCTBEHHO 3aMEHEHbI IIUPU-
HOI1 maHeJe.

MakcumanbHoe ycunre P, B 30HE CThIKA MAHEJEH OMpPenessieTcs: Mo
dopmyme
_ SEATP

t

m

P

X ”

3

e p=|0,056[ 45| A |,

N s+, |1

3HaK «IUTI0C» IPUHUMAETCS ISl «TOpsYeii» MaHEIN U 3HAK «<MUHYC» JUISI

«XOJIOMHO¥» aHe M. PacueT HanpspkeHu i OT yeuimst P B pacYeTHBIX TOYKAX
OpeOPEHHOIA TPYOBI JOJKEH TIPOU3BOIMUTHCS CONIACHO MPUIOXKEHMIO 1.

4. Pacyer TeMnepaTypHbIX HANPSDKEHUI OT HEPABHOMEPHOTO
pacnpeze/ieHHs TEIJIOBOTO NMOTOKA MO IMPUHE IKPAHA

4.1. MakcuManbHbIe HATIPSDKEHUS B paCUeTHBIX TOUKax /, 2, 3 5opeo-
PEHHOI1 TpYOhI OIPECISIOTCS 10 (hopMyJIe
6. =40,20,E,(T,, - T,,,),

atl —

T

", — CPEIHAS MHTEerpajbHas TeMIIEpaTypa MeTajla opeOpeH-

HOM TPYObI B CepelMHEe DKpaHa U B YIJIy TOMKH, BbIYUC-
JIeHHas 10 ¢ W ¢ . COOTBETCTBEHHO.
3HaK «IUTIOC» MPUHUMAETCS [IJIs HATIPSDKEHU B YLy TONKU U 3HAK
«MHHYC» — B CEpelMHe 9KpaHa. MakcuMaibHOE cxumaloniee ycunue P B
cepearHe DKpaHa oIpenessieTcs: mo hopMmysie

rne 7T,

>




Komaoeé u mpybonpoeodos napa u eopsuetl 600bl 285

P =028y, 1)

4.2. HanpsixkeHUsI B paCYETHBIX TOUKaX OpeOpPEeHHOI TPYObl OT YCUIIUSI
P_onpenengrores no dpopmysiam npunoxeHus 1.

5. Pacuer TemnepaTypHbIX HANPSKEHUI NP MIIAKOBAHUM SKPAHOB

5.1. B mIpIIeyTOJIBHBIX KOTJIAX ¢ TEYCHUEM BPEMEHM ITPOUCXOINT IIIjIa-
KOBaHNE€ 9KPaHOB C IMOCJEAYIOIIMM CPBIBOM IIIIaka. B aToM ciyyae TeM-
reparypa MeTajljla 9KpaHHBIX TPYO KoJIeOJIeTCSI BO BpeMEHM OT TeMIlepa-
TypbI B pacyeTHbIX TouKax T, T}, T, mo Temmeparypbl cpeibl T, IpU 5TOM
BO3HUMKAIOT TEIUIOBBIE yAaphl.

OceBbIe M OKPYKHBIE (TTOTIEPEYHbBIC) HATIPSDKEHUS B OPEOPEHHOM TPY-
0e orpenensitorcs 1o (gopmyJe

o, E AT
0.=0,=——"—"—,
1-p

1,-T, BTOUKE /,
e A Ted, —T, , 3

I, -T, BTOYKE 5.

6. Pacyer TemmepaTypHbIX HANPSKEHUiA NP MOBbINIEHAN WM CHUXKEHUH
Harpy3K# KOTia

6.1. ITpy BKIIOYEHUM U BBIKJIIOYEHUU TOPEJIOK U TOSICOB TOPEJIoK, a
Tak:Ke MPU MOBBIIEHUM 1 CHUKEHUU Harpy3Ky KOTja B palioHe TOpeIoK
BO3HMKAIOT TeMIepaTypHble HanpskeHuss. OceBble U OKPYXHBIE (ITOoIe-
pEUYHbIE) HAIPSKEHUSI B pacUueTHBIX TOUKax opeOpeHHOI TpyObl onpeae-
JISIOTCST HO (hopmyJie

o,E AT
I-p

V-4 2

0,=0, =-0,5

AT, BTOUKE /,
rie ATeAT, , 3

AT, B TOUKE 5.
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3neck AT, AT,, AT, — pasHMIIbI TEMIIEPATYP B PACYETHBIX TOYKAX; OI-
PENesISIOTCS 10 PA3HOCTH TEIUIOBBIX MOTOKOB Ag, , T. €. 10 ¥ TIOCJIe U3Me-
HEHUs Harpy3Ku.

7. Pacuer TemMnepaTypHbIX HANPSKEHHIi PH BOASAHON 0YMCTKE
MeMOPAHHBIX 3KPAaHOB

7.1. OceBble U OKpYXHbIE (ITOMEpeUHbIe) HAMPSKEHUST B PacUeTHBIX
Toukax I, 3, 5 opebpeHHOIt TpyObl ONpeaeasioTcs 1Mo ¢hopmyie

O =0 =-— (x'tEtATmax
z 0] s
1-u
rae AT, — MakCUMajibHas Pa3HOCTb TEMIIEPATYP MO TOJILIMHE CTEHKU; TIPU
CKOPOCTH FOPU3OHTAJIBHOM Pa3BePTKU ®, = 0,42 pan/c npu-
Humaetcsa paBHoii: 350 °C — mig nuamertpa coruta 10—20 mMwm;
100 °C — st nuametpa coruta 8 MM. IIpu cKopocTu rOpU30H-
TaJbHOMU passepTKu ®, = 0,84 paj/c MakcHMalbHasl Pa3HOCTb

TeMIepaTyp YMEHbIIIaeTCsl BIBOE.
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10. PACYET HA TPOYHOCTH DJIEMEHTOB ITOJIBECHOMN

CUCTEMbI KOTIIOB

10.1. YcnoBHbie 0003HAYEHHSA

B pasgene npuHaTH cienyoliyde o003HaUeHUS, Mpe/CcTaBIeHHbIC B

tabu. 10.1.
Tabauua 10.1
VHHILIA
CumBon HazBanme Ex
HU3MepEeHUsT
1 2 3
A IuprHa KoTIa BOOJb TJIaBHBIX XPEOTOBBIX OaTOK MM
PacueTHbIe pa3mMepbl ONOPHON TJIMTHI B TUIaHE
2a, 2b |(cTOpoHBI C pazMepaMu 2b Bcerna OrvparoTcs Ha MM
JKECTKHMe OanTKM KapKaca)
2r | duameTp OTBEPCTUs B OIOPHOI IUIMTE WU Laiioe MM
2R |HapyxHblii nuamerp 1maiobl MM
Qq Ycunue, aeiicTByrollee Ha TTOABECKY H
[0) KoadduumeHT mpoyHOCTU CBapHBIX COSIMHEHU I
Y Iar mMexmy OTBEpCTHSIMU IBYX COCETHMX OTBEP - M
CTUI B OTIOPHOM TUTUTE
20, |dmana taru MM
n, KonnyecTBo miacTviH IIT.
KommyecTBo TapenbyaTbiX IPY:KMH B KOMILIEKTE IIT.
TIT
S ITporu6 6anku ot caBura MM
2A,  |CMmelieHMe KOHLOB TATH MM
', d |HapyxHblil ¥ BHYTPEHHU I IMaMETPbI TATU MM
d,, d |HapyXHbIii 1 BHyTPEHHMIA TMaMETPbI PE3bOBI TATH MM
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Ilpodoaxncenue maba. 10.1

1 2 3
D_ |BHyTpeHHMIT MaMeTp BTYJIKM TIPYXWHHOIO 0JIOKa MM
l, JnvHa BTYJKM MPY>XUHHOro 0JI0Ka MM
M y M3zrubaroiiuii MOMEHT, AeACTBYIOLINIA Ha TATY H-vm
qu M3zrubaroiuii MOMEHT B pe3bbe H-mm
F,  |[lnomanb ceyeHnst T MM
A MomeT MHepLUU CeUYeHUsI TSITU mm*
1 MoOMEHT UHEpL MU CeYeHUsI pe3b00BOI YacTu mm*
W,, W, | MoMeHT conpOTUBIIeHUs] M3rnba U KPyICHUS TATH MM

PaccrostHue Mexny KoToHHAMHM KapKaca BIOJIb
IJIaBHBIX XpeOTOBBIX OaTOK

sh(kl), .
Tunepboonyeckuii CMHYC U KOCUHYC
ch(kl)
h HomuHanbHast BeicoTa 1IAKOBI MM
s, | TomuuHa macTnHel MM
» | JOILIMHA OMOPHO# MM THI MM
s HauMeHb11ast ToMHA MPOYIIWMH, CMUHAEMBIX B M
' |oOHOM HarlpaBJIeHUU
lpl JITMHAa TUIaCTUHBI MM
e, IHIupyrHa miacTUHBI MM
D, |HdunameTtp oTBEpCTHSA B LIEKaX (MPOYLIMHAX) MM
D, |HdunameTtp BaiMKa IIADHUPHOIO COEIMHEHMSI MM
e, upuna 1mexu (MpoyIIrHE) MM
E, |ldnuna otBepcTUs MM
OITyCKaeMoe HarpsbKeHUe MpU pacueTHOM
(o] Hory p pu p MIla

TeMIiepaType
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Oxonuanue maoa. 10.1

1 2 3
G,, G,, |[J1aBHble HOMUHATBHbIE HAMPSXKEHUST B PACYETHOM MIla
O, |CedyeHMM neTanu
S, DKBHBaJIEHTHOE HaIpsDKEHME MlIIa
1, |Hanpsokenue or kpyyenust MlIIa
o, |Hampskenue ot cmstus MlIla
T, |Hanpsokenme ot cpesa MIla
D‘Z HapyxHblii nuamerp TapesibyaToi NpyKUHbBI MM
D" | BHYrpeHHMI1 AMaMeTp TapeabiaToil NpyKUHbI MM
s" | TomumHa CTEHKM Tapeb4yaToi MPY>KUHbBI MM
f3 MakcuManbHbIN TIPOruo TapenbyaTor MPYKUHBI MM
P, | MakcumMarbHOE yCUITME TapEbYaTOoi MPYKUHBL H
F  |Momyib yIpyrocTyl IIpy pacdeTHOM TeMIIepaType MIla
P,,, P,,| MoHTaxHas, 9KCIUlyaTallMOHHasI, celicMryecKast H
P |Harpysku

10.2. O0mue mosI0KeHus

10.2.1. IMoaBecku craimoHapHoro kotia (puc. 10.1) — 3T0 Hecyiue
3JIEMEHTHI, BOCIPUHUMAIOIIME HAIPY3Ky OT MAacChl KOTJIa, BpEMEHHBIE U
0Cco0bIe HArpy3KU U pabOoTaoIIME IIPU BHICOKUX TeMIIepaTypax.

B 3aBHCHMMOCTH OT MOILIHOCTU M TUIIA KOTJIA (ra30Ma3yTHBIM WM IIbI-
JICYTOJIbHBIN) TIPUMEHSIIOTCS IBAa BapUMaHTa KPEIICHUS MOABECOK K II0-
BEPXHOCTSIM Harpesa: 3a KOJUIEKTOp U 3a 9KpaH. BapuaHT KperuieHus Bbl-
OGupaeTcs KOHCTPYKTOPOM B KaXKIOM KOHKPETHOM Clly4ae MHAUBUAYaJIb-
HO, UCXOISI U3 CJIOXKUBIICIHCS MPAaKTUKU U C YIETOM KOHCTPYKTOPCKMX
ocobeHHOCTell. HampskeHuns B 30HaX KPEIUICHMST TTOABECOK, BO3SHUKAIO-
ye B TpyOax 3KpaHOB M KOJUIEKTOPAX, CIEAYET OIPEAeIsaTh COrJIACHO
pazneny 7 Hopwm.
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10.2.2. IToaBecka cTallMOHAPHOIO KOTJA COCTOMUT U3 CIACAYIOIIUX OC-
HOBHBIX 3JIEMEHTOB: TSITM U IIAPHUPHOTO COCAMHEHUS (OIHOTO WU
JIIBYX — B 3aBUCHIMOCTH OT OOIIIEeii JUTMHBI TTOABECKI), COCTOSIILIETO U3 ITPO-
yiuuH. [TogBeckn pa3nesisioTcst Ha «XOJIOAHBIC» U «Topsiume». Tsrm «xo-
JIOMHBIX» TTOIBECOK TPEACTABISAIOT COOOM CIUIOLIHBIC TIPYTKM, & TATHU «IO-
PSYMX» TTOABECOK M3TOTOBJISIOTCS U3 TPYO U OTHOCSTCS K 000rpeBaeMbIM
3JIEMEHTaM.

10.2.3. [t M3roTOBJIEHUS 3JIEMEHTOB TOIBECOK CIIeyeT MPUMEHSTh
MaTtepuabl, epeunciaeHHble B [IpaBuiax ycrpoiicTBa 1 0€30I1acHOM 9K-
CIUTyaTalliy ITapOBBIX M BOOOTPEMHBIX KOTIOB. [JI1 M3rOTOBICHMS 3JIe-
MEHTOB ITOABECOK, He pabOTAIOIINX IO/ JaBJICHUEM 1 He IIPUMBIKAIOIINX
HETNOCPEACTBEHHO K 9TUM 3JIeMEHTaM KOTJa, JI0MYCKaeTCsl UCMOb30BaTh
JII00bIE MaTepuabl.

10.2.4. OCcHOBHOI Harpy3Koii, AefiCTBYIOIIE Ha MOABECKY, SIBJISIETCS
Bec. Kpome Toro, mpu TeruioBbIX MepeMelleHHSIX B MPoliecce dKCITyarTa-
LIMY B TSIT€ BO3HMKAET U3rMOAIOIINI MOMEHT, JTOCTUTAIOLINI CBOMX MaK-
CUMaJIbHbIX 3HAYEHUI Ha KOHIIAX TSTU.

10.2.5. KonmyecTBO MOABECOK MO MEPUMETPY KOTJIA OTIPEAesIeTCS MaK-
CUMAaJIbHO JOIYCTUMBIMU YPOBHSIMHU HAIIPSIKEHUIA B y371aX COIPSIKEHMS
MMOJIBECKU C MOBEPXHOCTSIMM HarpeBa. PaccTrossHue MexXmy momBecKaMmu
(500—800 MMm) moikHO obecIreunBaTh paBHOMEPHOE paclipesieliecHNe Be-
COBOI1 HAarpy3KH II0 IepUMETPy KOoTiIa (TP 3TOM CJIeIyeT YYUTHIBATh pa-
00Ty MOTOJIOYHOTO IEPEKPBITHSI, BOSMOXKHOCTD IIepepacpeneicHIs YCHU-
JINI Ha TIOABECKM B MPOIIECCe DKCILIyaTallnu).

B oTmenbHBIX ciydasx, KoTaa onpeaessieMble TOBEPOYHBIM PacueTOM
HAIIpsSDKEHUS B MOIBECKAX CYIIECTBEHHO HIDKE JOITyCKaeMBbIX, a YMEHb-
HIeHWEe TUaMeTPOB TSAT HelleJecoo0pa3Ho, pacCTOSTHUE MEX/Ty MOIBecKa-
MM MOXKET ObITh MPUHATO O0JibIe 800 MM.

10.2.6. B 3aBUCMMOCTH OT BECOBOI1 HArpy3KH, ITPUXOISILEICS Ha MOIBEC-
Ky, CJieayeT UCIONb30BaTh TapeabuyaThie Tpy:kKuHbI o FOCT 3057 (Makcu-
MaibHOe Bocrpustie a0 71-10* H) u BunToBble npy:xkuHbl o TOCT 13773
(makcumanbHoe BocnpuaTue g0 10° H). YcraHoBKa TapeabyaThiX NPY:KMH
MOXET OBbITh MOCJIeA0BAaTEIbHOMN U Tapasule/IbHOM.

10.2.7. 151 TpyImsl MOABECOK, HE CBSI3AaHHBIX C OCHOBHBIMM IMTOBEPXHO-
CTSIMM HarpeBa (MeMOpaHHBIMM CTEHAMM KOTJIA), IOITyCKACTCsl YCTaHOBKA
JKECTKUX MOABECOK (0e3 MPYKMHHBIX OJIOKOB), €C/IM OTCYTCTBYET Tepepac-
npeneieHre Harpy30K Ha MOABECKU OT MPOTrvOOB HECYIIMX OaoK.
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Puc. 10.1. ITogBecku cTallMOHAPHOTO KOTJIA

B rpynny o0beanHSI0TCS CBS3aHHBIE C OIHOM TTOBEPXHOCThIO HAarpeBa
(2MeMeHTOM KOTJIa) TIOABECKM, HArpy3KyM Ha KOTOPbIE OTJIMYAIOTCS APYT
oT apyra He 6osee yeM Ha 20 %.

10.2.8. Pacuet Ha MPOYHOCTH MOIBECOK MTPOMU3BOAUTCS B JBa dTara:

BBIOOP OCHOBHBIX Pa3MEpOB;

pacyeT Ha CTaTUYECKYIO MPOYHOCTb.

Bb160p OCHOBHBIX Pa3MepPOB JIEMEHTOB MOJBECOK MTPOBOIUTCS OTAEIb-
HO JUTl  KaXKJIO# TPYIIIIbI MOJABECOK Ha OCHOBAHMM TMOJTYYEHHbBIX pacyeT-

© Odopmienue. PIYIT «HTL «[IpombliiieHHast 6e30macHOCTb», 2006



292 Hopmer pacuema na npounocms cmayuoHapHvix

HBIX Harpy3ok. Mapka cTaju 3JeMEHTOB J0J:KHA COOTBETCTBOBATb TEM-
rnepatype, Ipv KOTOpoii paboTaeT MmoaBecka.

ITocne BbIOOpa OCHOBHBIX pa3MePOB 3JIEMEHTOB IMOJIBECOK IOKEH ObITh
MPOU3BENIEH pacyeT Ha CTaTUYECKYIO MPOYHOCTD B LIEISIX YTOUHEHUSI TIPU-
HSITBIX pa3MEpOB C yUeTOM BCEX AEHCTBYIOIIMX HArPy30K U AEHCTBUTEIb-
HOTO Iporuda 0ajaoK ITOTOJOYHOTO MePEeKPHITHUSI.

10.2.9. HapyXHBblif [ruaMeTp TSITM BbHIOMpaeTcs HauOOJbIINM U3 IBYX
pacyeThIX: B CEYEHUU C MAaKCUMaJIbHBIM YPOBHEM HaMpPSKEHUI U B cede-
HUU C MAaKCUMAaJIbHBIMM pacyeTHBIMM TeMIiepaTtypamu. Beioop pasmepon
3JIEMEHTOB LIAPHUPHOIO COCAMHEHMSI ITPOU3BOIUTCS ¢ YYETOM MaKCHU-
MaJIbHBIX TeMITepaTyp (B «TEILJIOM SIIIAKE» ).

ITox pacueTHOI TeMIlepaTypoii MeTajlia AeTalu MOABECKU CAeAYeT M0~
HUMaTbh TeMIIepaTypy, M0 KOTOPOil MPUHUMAETCs 3HAaYUEHUE JOITyCKaeMO-
ro HaIpsKeHUSI.

10.2.10. ITpoBepka MPOYHOCTU Ta30IUIOTHBIX 9KPAHOB MPU HEOIUHA-
KOBOI TPOYHOCTU MEMOpPaHHBIX CTEH KOTJIa TIPOU3BOAUTCS IO ITpOrpaM-
M€ pacueTa Ha IPOYHOCTh LIEIbHOCBAPHBIX Ta30IJIOTHBIX KOHCTPYKIIMIA
Ha OCHOBaHMU Pe3yJIbTaTOB pacyeTa IOTOJOYHOTIO MePEeKPhITHUSI.

10.3. Kpurepun npoyHOCTH U IOMYCKAEMO€e HaNPsKeHUe

10.3.1. ITocienoBaTeIbHOCTh OLIEHKM CTaTUYECKOI MPOYHOCTH JIeTa-
Jieit moaBecoK mpeacTaBiieHa B Taba. 10.2.

10.3.2. CpenHue HampsiKEHUST PacTSKeHUsI TI0 CEYEHMIO Pe3b00BOI
YacTU B TSrax MOJABECOK BECOBBIX HAarpy3oK JOJKHBI YIOBIETBOPSITH yC-
JIOBUIO G, < 1,1[o].

[IpuBeneHHbIE HAMPSKEHUSI, ONpeesieMble 10 CyMMaM COCTaBJISIIO-
IIMX CPEIHUX HAMNPSDKEHUN PacTSLKeHUsI, U3ruba M KpydeHus B pe3b0o-
BOM YaCTHU MOJBECOK, JOJKHBI YTOBIETBOPSTD YCIOBUIO G, < 1,5[c]. Cpen-
HUeE KacaTelbHbIe HAIIPSKCHMS, BhI3BAaHHBIC IE€ICTBUEM CPE3bIBAIOIINX
BECOBBIX Harpy30K B pe3b0e TST 1 IIapHUPOB, a TAKXKe B CBAPHBIX IIBaX,
JOJDKHBI YIOBIETBOPATH yciosuio T, < 0,7[c].

10.3.3. CpeaHuie HapPSDKEHUST CMSITUST HE TOJKHBI TTPEBbILLIATh CEIy-
OLIMX 3HAYECHUI:

IS OIBMKHBIX IIAPHUPOB G, < 1,5[0];

IS HETIOABMIKHBIX IIApHUPOB G, < 2,5[c].
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Tabauua 10.2

Kateropus
. | Obo3Haue-
O6o3HaueHue| Harpy:xaronmii e YcnoBue | onpenens-
arana (axTop ., | TIPOYHOCTU | eMBIX Ha-
YCWINIA . .
PSDKEHU I
Becosasg Harpyska 0 6 <12[c
4 = lol Oowpe
1 Becosas Harpyska MeMOpaH-
+ BHYTpPeHHEe Qq +p G, < 1,1[o] HBIE
JABJICHUE
BecoBas Harpy3ka
+M +
+ m3rud + Q‘I MM”‘I o <1,650] Obwme
KpyeHie X “ MeMOpaH-
2 HblE U
Becogaf Harpyska j_— Qq n Mbq + 15 U3rUOHbIE,
w6 + kpyserte 74, B 0, <1, [0] | kpyuerne
BHYTpEHHEE JTaRTIeHE

10.3.4. OCHOBHBIM JOITyCKaeMbIM HaMpsKEHUEM, KOTOPOE MCIOIb3Y-
€TCsT JJIsS OLICHKU IPOYHOCTH MPU CTATUYECKOM HArPYKEHWU, SIBJISICTCSI
HOMUWHAJIbHOE TOITyCKaeMoe HalpsLKeHUe |G|, 3HaYeHUsT KOTOPOIo IIpU-
BeJeHEI B paszaeiie 2 Hopwu.

B ta6u. 10.3 ykazaHbl HOMUHAJIbLHBIE JOMYCKAEMble HANIPSKEHUS MIPU
pacueTHOM pecypce 103 U 11 pa3IMuHbIX MapOK CTAJIU.

Ecnu B TexHMYeCcKOM 3agaHMU Ha pa3pabOTKy HE OTOBOPEHBI IPYrue
YCJIOBUSI, HOMUHAJIBHOE JIOMyCcKaeMoe HalpsiKeHUe COrIacHO pasieny 2
HopM npuHuMaeTcs ucxons U3 pacyeTHoro pecypca 10° u.

10.4. KoaddumpeHT npoyHOCTH CBAPHBIX COEINHEHUI

10.4.1. 3naveHns KoadUIMeHTa TPOYHOCTH CBAPHBIX COCINHEHMI B
3aBHCHMMOCTH OT THMIIa CBAPHOTO COCIMHEHMsI, BUIa HAarpy3KH, MeToIa 1
00beMa KOHTPOJISI CBAPHOTO COeAMHEHMS TTpUBeaeHbI B Tad. 10.4.

10.4.2. K cTBIKOBBIM CBapHBIM COeAMHEHUSIM (puc. 10.2) OTHOCSTCS 1IBHI,
Y KOTOPBIX B TIOMIEPEYHOM CEYEHUU OTHOIIIEHNE TUaMeTpa K TOJIIMHE T1J1a-
CTUHBI (WJIU OTHOLIEHHWE OOJBIIIETro MaMeTpa K MEHbIIIEMY) He TIpeBbIIa-
et 3/1. TIpx OTHOLIEHUSIX, MTPEBBIIAIOLINX 3/, LIBBI CYUMTAIOTCS YIIIOBBIMM.
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Tabauua 10.3

1°C | BCrSen| 25 | 30 | 35 | 40 |35X| 40X | 20 2(%)%%’
20 154 | 161| 172| 185| 198 | 275 | 288 356 402
100 143 | 150| 161 | 174| 187 | 255| 272 335 389
200 134 | 141| 147 | 161 | 174| 234 | 248 308 368
250 127 | 134| 141| 147 161| 221 | 234 295 362
300 117 | 124| 134 | 134| 147 | 208 | 221 281 348
350 — 114 | 117 | 121 134| 194| 201 268 328
375 — 107 111] 114| 121| 188 | 194 248 308
400 — — [ 101] 104 | 107| 174 | 181 21 275
425 — e el e e et 194 241
450 — — | =] = = =] = — 201
475 — e e e e B — 174
Tabauua 10.4
Tumn coe- | Bux Ha- MeTton O0eM
TMHEHUS | Tpy3Ku Cxema narpysku KOHTPOJIST | KOHTPOJSI @,
1 2 3 4 S 6
Pacrs- i 100 % | 1,0
x;zlr{;ldg, i [2, Busyas- >10% | 0,8
CIBIKOBOE HRIH <10% 107
_ OCMOTP, | 100 % | 1,0
Cpes | YA >10 % |09
e <10 % (0.8
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Oxonwanue maoa. 10.4

1 2 3 4 5 6
YrioBoe u
B -1 100 % 0,9
TaBpOBOE /LM H;zng i
(c *\Ej/ 10% |0,8
TOJHBIM ( 3 OCMOTD,
TIPOBApPOM) ' Y31 10 % 10,7
Yrosoe u | Pacrs- M 100 % | 0,8
TaBpOBOE | KEHMUE,
(6e3 W3ruo, (—» L ? >10% | 0,7
TNOJIHOTO cpes — B -
1poBapa) > | M;ilanilb <10 % |0,6
M ocMoTp | 100 % |0,8
Haxunecto- M
e -f % L > 10% |07
<10 % |0,6

10.4.3. JormyckaeMoe HaIlpsLKeHIEe CBapHOTO COeIMHEHMS CISAyeT ITpH-
HUMAaTh I10 MeTaJUly CBapMBaeMbIX AeTaneil. Ecim geTanb M3roToBISIeTCS
13 Pa3HBIX MAapOK CTaJjIeli, TO pacueT JOJDKEH IIPON3BOIUTHCS I10 NETAJIU C
HaWMEeHbIIIel pacyeTHO XapaKTepUCTUKOMA MPOUYHOCTH.

10.4.4. qng peraneil U3 yrjiepoaucToi, MapraHleBoOil (KpeMHeMap-
raHIIEBOW) M XpOMOMOJMOAEHOBOW cTaiyd 3HaYeHUsI KO3 huiimeHTa
MMPOYHOCTHU, MpUBeaeHHbIe B Ta01. 10.4, mMprMEeHUMBI JJIs1 BCEro auarna-
30Ha PacyeTHBIX TEMIIEPATypP CTEHKU U JIJII BCEX JOMYCTUMBIX CIOCOOOB
CBapKH.

10.4.5. Jdng peraneil 13 XpOMOMOJHMOIEHOBOW M BHICOKOXPOMUCTOM
CTaJiv 3HAaYeHUS KO3 (UIMEeHTa MPOYHOCTH, ITPUBeIeHHbIe B Ta0. 10.4,
npuMeHUMBI 1o Temriepatyp 510 °C. I1pu pacueTHOl TeMIiepaType BBIIIE
510 °C K03 PUIIMEHT TTIPOYHOCTH OIIpeessIeTcs KaK Mpou3BeeHNe KO-
3G GUIIMEHTOB IMPOYHOCTH coriacHo 1. 10.4 u paszneny 4 HopwM.
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a A—A
e —
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e

SN 2Z5 2

e

Puc. 10.2. BapuaHTbl cBapHbIX COEAMHEHUIA:
a, 6 — CTBIKOBBIC; 8, 2 — YIJIOBbIC

10.5. BoiOOp OCHOBHBIX pa3MepoOB 3J1€MEHTOB M PEKOMEHIALMH IO
NPOEKTHPOBAHHIO TOABECOK

10.5.1. s KaxKaoit rpyIibl MOIBECOK MO BEJIMYMHE CPEIHEN pacueT-
HOM 3KCIUTyaTallMOHHOM Harpy3Ku Qq no puc. 10.3 B 3aBUCUMOCTH OT Be-
JIMYUHBI Qq/ (10°[c]) 1 MaKCUMaJTbHOTO OTHOCUTEILHOTO CMEIICHUS TATU
NOABECKU A, /I, OTIpeeNsAeTCa HapyXHbliA [uamMeTp TAru. PacuetHas nim-
Ha TATY 2/, BKIIOYAET TAKXKE AIMHY U3rMOAEMOIA YaCTH IIAaCTUHBI COEM-
HEHUS TIOIBECKU C 9KPAHOM.
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[To Hapy:XHOMY AUAMETpy TITU IPUHUMAETCS AUaMeTp pe3bOnl. B 11e-
JISIX YMEHbIIIEHMST U3TH0aIoIIero MOMEHTA B pe3b0e ITpU ITPOSKTUPOBAHUN
MPYXMHHOTO OJIOKA CJIeIyeT CTPEMUTHCS K TOMY, YTOOBI pasHUIIA MEXKIY
BHYTPEHHUM JAMAMETPOM BTYJIKU U TUAMETPOM TSTU He TpeBbiiaia 5 %
JaMeTpa TSATH.

Ecnu noasecku B rpyIine MUMEIOT pa3Hyo JUTMHY, BBIOOP TMaMETPOB TSITU
JUUISI TAKUX TTOABECOK ITPOM3BOIAUTCS C YYETOM MX JUIMH U peajibHBbIX Ha-
IPY30K, BOCIIPMHUMAEMbBIX 3TUMHU ITOJIBECKAMMU.

10.5.2. Pa3aMmepsl 271eMEHTOB IIAPHUPHOTO COSTUHEHUS IIPUHUMAIOTCS
mo HoMorpamme (puc. 10.4). B 3aBUCMMOCTH OT BEIUIMHEI Qq/ (10%[o])
ONpeENAIOTCs: AuaMeTp D, — 13 YCJIOBUSA MPOYHOCTH Ha CPe3; TOJIIMHA
CpeIHeii TMIACTHHEI S, — U3 YCJIOBHUs POYHOCTU Ha PasphbiB U CMSITUE;
pasMepbl m, U m, — U3 YCIOBUSA MPOYHOCTH Ha Pa3phbiB U CPE3.

B uensax yHudukanmuy pa3MepoB IUIACTUH, BXOISIINX B IIaPHUPHBIE
COEIMHEHHUS Pa3HbIX TPYII MOABECOK, JAOMYCKAETCsl YBEIUUYCHUE WU
YMEHbBIIEHUE Pa3MEPOB 7, ¥ M1, IO CPABHEHMIO C OTIPEIEIEHHBIMU 110 HO-
morpamMme (cM. puc. 10.4) ¢ mocnenyrolieii MpoBepKOi pacueToMm.

10.5.3. Pa3smephl muiacTuH B y3Jie COEAMHEHUS TTOJBECKU C DKPAHOM
MIPUHUMAIOTCS B 3aBUCUMOCTH OT KOHCTPYKTUBHOTO MCIOJHEHUS
(puc. 10.5, a, 6) Mo BeaUIMHE Qq/ (102np, [c]). MakcumanbHOE KOJTMYECTBO
IUIACTUH HE JOJLKHO MPEBBILIATH 1, = 6, a TOJIIIMHA IUIACTUHBI HE JOJIK-
Ha MPEBLILIATL 6—8 MM.

VBennueHre JUIMHBI N3TM0AEMON YaCTH TUTACTUHBI lp/ (cm. puc. 10.5)
CIIOCOOCTBYET YMEHBIIICHHNIO HAIIPSDKEHUI B 3KpaHaX IIpH TeMIIepaTyp-
HBIX pacUInpeHusX. MHa cBapHOTO IIIBa JOJDKHA HAXOAUTHLCS B IIpele-
Jax 250—300 mm.

10.5.4. TTo T'OCT 3057 npu necdopmarmu 0,8/, B 3aBUCUMOCTH OT
MaKCHUMaJIbHOM 3KCIyaTalMOHHOM HAarpy3Ku P, YMHOXEHHOM Ha KO-
addueHT nieperpy3ku 1,2 (mpu HOpMaJIbHBIX YCAOBHUSAX 3KCILTyaTa-
1IMM), BeIOMpaeTcs TapeiabyaTas npyxuHa Il knacca, tuma 2-il u 3-i
rpynnsl (11-2-3).

Ecnu B i-1i rpymniie pacyeTHbIE Harpy3Ku Ha OTIEIbHBIEC IOJBECKH pa3-
JINYHBI (32 CYET KPEIUICHUs K HUM 3JIEMEHTOB KOTJIa Ha pa3HbIX BBICOT-
HBIX OTMETKaX), IPYKUHBI IJIsI 3TOH I'PYIIILI BEIOMPAIOTCS IO CPEeaHEe pac-
YETHOM 3KCIUTyaTallMOHHOM HAarpyske; IIpXA 3TOM Pa3HOCTh MEXKIY MaK-
CUMAaJIBHOM M MUHUMAJILHOW HAarpy3KaMM He OOJDKHA mpeBbimath 20 %
CpeIoHe.




Komaoeé u mpybonpoeodos napa u eopsuetl 600bl 299

D,, mm
100
90
80
70
60—~
50
40
Sips 30
MM 60 50 40 30 20 101 2 3 4 5 6 Q/(107s]),
50 110 0 .,
60 130 Lol \LQ,
70 / 150 Siy
80 170 | [ D
90 i 190 I
100 7 20 [1111]
110 A 230 <
120 ~ 250 |
10 70 Tt e
140 290 ‘ m,
m,, MM m,, MM

Puc. 10.4. HomorpamMma Ij1sT omipee/IicHUST pa3MepOB 3JIEMCHTOB IIIAPHUPHOTO
COCTMHCHUS

10.5.5. KonuyecTBO TapeabuaThbiX MPYKUH B KOMITJIEKTE OIpeaesIeTCs
HCXOJSI U3 OTHOCUTEJIBHOTO Mpornda 6ajoK MOTOJOUYHOTO MEePEKPBITHS,
paBHoro 1/500, 1 gomyckaeMolii neperpy3ku rmoasecku Ha 20 % mo cpas-
HEHMIO CO CPeHeli pacueTHoM o gopmyne n = 4Af,/f,, Tne Af, — mak-
CcHUMaJIbHasl Pa3HOCTb MPOCAAOK MPYKUH 11 TPYIIIT ITOABECOK, OIIPEIeIsi-
emasi o puc. 10.6:

JJIs1 TA30Ma3yTHBIX KOTJIOB (MOHTAXHBIE TPOTUOBI) Af, = AfM;

JUIS NBLIEYTONIbHBIX KOTJIOB (3KCIUTyaTallMOHHbIE TPOrUObl) Af, = Af?;

JUISL TIBUIEYTOJIbHBIX KOTJIOB B CJyyae BBIPAaBHMBAHUSI BECOBBIX HATPYy-
30K 1ocjie MoHTaxa Af, = max(Af); Af> — Af)).
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e, MM

)
320
280 42 ~5
€ 1
240 / ol — € (
200 Ao, 1 B
d ‘/epll
|~ 7] 0
160 g
iRl
Py [
LT 4
120 g ey -
// /, < 7
80 v r epzz
r |
40 5

34 5 6 7 8 0/(10n][c)),
MM

Puc. 10.5. Homorpamma ist onpenesieHUsI pa3MepoB TUIACTHH:
@ — OITHOCTOPOHHSISI PUBAPKa; 6 — IBYXCTOPOHHSISI TPUBAPKA;
—§=6MM;----—s5=8MM

Ha puc. 10.6 pasmMep A — mMpurHa LeJbHOCBAPHOro OJIOKA TP MOH-
Taxe (Ipy onpeneneHnn Af)') WM MIMpUHA KpaHa (MU ONpeaeIeHuI
Af?). Eciu L > A (L — paccrosHre MeXIy onopamu 6ajiku IOTOJI0YHOTO
TIEPEKPBITHS ), TO TIPA pacyeTe caeayeT MPUHUMATh L = A).

MuHUMaIbHO HEOOXOAMMOE KOJIMYECTBO IIPYKUH YTOYHSIETCS Ha OC-
HOBaHUU (PAKTUIECKUX IIPOTHOOB 0AIOK MOTOJIOYHOIO IEPEKPBITUS TIPU
MPOBEICHUN TTOBEPOYHOTO pacyeTa.

10.5.6. Bei6op BuThIX npyxuH npousBogutcsa mo F'OCT 13769 u
T'OCT 13773, pacuer 3atsikku — 1o HT/I.
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Af, MM
/
/
/ / ,
/ ,
64 / 1,0 /
P )
/ /
56 7
, / 20,8
o
/ /
48 7 / Yz V ”
/ /
/ / e
40 g -7
7 / /
, 7 4 / -
7 7 7
9 / / 4 /V/ d
/
/ 7 i
/ - ~
/ J g - /V |~
24 y >
/ // 74 // ~ 055/
/ 4 / 7 - g g / —=
16 / // —~ — =+
7/ 0,4
/ //i Z2d s - >L —]
/ - - -
q / c = 4 — // —— I —
V' <z T — 4 _ — ] A/L=10,3
// =~ - — —/4’// /
,E=— — |
5 10 15 20 25 30 35 40
L, mm
A p Puc. 10.6. HomorpamMma njis1 onpeneaeHust
MaKCHUMAaJIbHOI Pa3HOCTU MPOCATOK MPYKUH:
iV — TIpY HOPMAaJIbHBIX YCJIOBUSX SKCIUTyaTa-
%F A uu (1 /500); - - - - — TIpU CEHCMUYECKOM
| L soszeiictsun (1/40)
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10.6. PacueT Ha cTaTHYECKYI0 MPOYHOCTH

10.6.1. Obwue nonoscenus

10.6.1.1. ITpu pacyeTe Ha CTATUYECKYIO POYHOCTH OIPEAEISIOTCS Ha-
MPsSKEHMUST OT BCEX HArpy3oK, JAEHCTBYIOLINX Ha IOABECKY, C YYETOM KO-
5 OULMEHTOB MMPOYHOCTU CBApHBIX coenmHeHuil. [IpoBepka ycinoBmii
MMPOYHOCTH IIPOU3BOIUTCS MOCIEIOBATEIbHO B 3aBUCUMOCTH OT Harpy-
Karouux GakTopoB B cooTBeTcTBUM € 1. 10.3.1.

10.6.2. Onpedenerue Haepy30k Ha nOOGeCKU

10.6.2.1. C yyeToM BBIOpPaHHBIX pa3sMepoB 0aJOK ITOTOJOYHOrO Iepe-
KPBITHUSI OIIPEIEIISTIOTCST MX TTPOrMObI OT MOHTAaXKHOM, 9KCITTyaTallMOHHOM
U ceiicMuuyeckoi Harpy3ku. OrnpenesneHne poruooB 0ajgoK MOTOJI0YHO-
ro MEePEeKPHITUSL HEOOXOAUMO MIJIsI YCTAaHOBJECHUsI BEJIMUMHEBI ITepepacrpe-
JIeJISHUST Harpy30K MeXIy IoABeCcKaMu KOTJa.

10.6.2.2. T1o aeiicTBUTEILHOMY MPOTHOY XpeOTOBOM MM MEXKXpPeOTO-
BOIT OaJIKM MPUM pacyeTHOM Harpy3Ke (MOHTaXKHOM, SKCIUTyaTallMOHHON 1
CEeMCMMYECKOIT) OIpenesseTCss pa3HOCTh IIPOCAaIOK MPYKWH KpalHUX U
CPENHUX MOABECOK Af, , IPU 3TOM KO3(DMULIUEHT HEPABHOMEPHOCTH (T1€-
perpy3ku) K BeIUUCIsSIETCS IO hopMyJIe

0.241,,
Afy

rae Af; npuHuMaetcs cortacHo 1.10.5.5. IIpy HOpMabHBIX YCIOBUAX KC-
IiyaTauuu f; = f7, 1pu CEHCMUYECKOM BOBAEUCTBUM Afy = f:.

Ecnu mpu MoHTake ITpOBOAMTCS BhIpaBHUBaHNE HAarpy30K Ha ITOABEC-
KU C ITOMOIIIBIO THAPOIOMKpATa, To Af  OTpeiesseTcst o Poruoy danku
oT pasHocti P, — P .

ITpu celficMMuecKoM BO3AEMCTBUM pacueT MpOM3BoAUTCS 1isd P = P3 + PS
WK B Cllydae BbIPABHUBAaHUA HAarpy3ok misd TP —P . KoadduimeHr He-
PaBHOMEPHOCTHU He NOJIKEH MpeBbIaTh 1,4.

10.6.2.3. [lnsg Hambosiee HArpy>KeHHBIX MOABECOK IMPOU3BOIUTCS TPO-
BepKa MPOYHOCTU C YYETOM HalAeHHOTO Ko3(duiumeHTa HepaBHOMEp-
HocTu K.

K=1+—="




Komaoeé u mpybonpoeodos napa u eopsuetl 600bl 303

10.6.3. Pacuem na npournocms mse nodeecok

10.6.3.1. O61me MeMOpaHHbBIE HATIPSKEHUST OT PACTSIKEHUST CUIIOMR Qq
OIIpENesIOTCs 10 (hopMyIIe

c. :—Qq ,
Fo
rne F, =7'Cd12 /4 — JUIA CIUIOLLHOIO KPYIJIOIO CEYEHUH;

F = n( d? _d2) /4 — JUI TIOJIOTO Kpyrjoro cedenus (d, = d (d)),
[0) — npuHMMaeTcs comtacHo 1. 10.4.1 npu Hanu-
YUU CTHIKOBOIO IIIBA.
10.6.3.2. CpenHue HaNpsDKeHUsI OT BHYTPEHHETO MaBJICHUS B ITOJIOM
KPYIJIOM C€YeHMU (B IOJBECHOM TPYyO€) TATU ONPEAEISIIOTCS COTJIaCHO pa3-
neny 3 Hopwm.
10.6.3.3. MakcuMaJibHBIi M3rubarolInii MOMEHT, NeHCTBYIOLINI Ha
TSTY, OMpenessieTcs mo opmyie

_0,80,A,sh(k)
" kich (kl)—sh (kl)’

rie k:JQq/E’Ib — mapamMerp;

I,=mnd’ / 64 — JUIS CIUTOLIHOTO KPYIJIOTO CEYEHUS;

I, =nd} [1—(d/ d, )4} / 64 — [T MOJIOTO KPYIJIOTO CEYEHUsl TSTH.

0,80,A,
k-1~
10.6.3.4. O611Me n3rubHbIe HANPSIKEHUsI, BO3ZHUKAIOLIME OT MOMEHTA
M, , onpenesstiorcst o opmyiie

Eciu kI > 3, 10 M, =

w,e
e W, = ndj /32 — Il CIUIOLIHOTO KPYIJIOTO CEYCHMUS;

W,=nd’ |:1—(d/ d, )4 ] /32 — JUIS TIOJIOTO KPYIJIOTO CEYEHUS.
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10.6.3.5. MUsrubaroniyii MOMEHT M , BOCIpUHUMaeMblii pe3b0oii, 3a-
BUCHUT OT JUTMHBI BTYJIKM [ W1 pa3H1/1u1>1 MEXIy BHYTPEHHUM JUaMETPOM
BTYJIKW U TMAMETPOM TSTU 2AS =D _—d.

_ QAsh(k,)
Tl ch (kL )—sh(kl,,)’

e k =1/Qq/E’]S

I, =nd} / 64 — JUISL CIIJIOUTHOTO KPYTJIOTO CEYEHUS,

I, =nd} |:1—(d /d, )4 ] / 64 — U1 TOJIOrO KPYIJIOro CEYEeHUs! TSTH.

Ecnu nonydyeHHoe 3HaueHUE M MPEBOCXOIUT 3HAUCHUE M , clieayeT
npuHuMath M, = M

10.6.3.6. I/I3r1/16ﬂble HaIpspKeHUs!, BO3HMKAIOIIME B pe3b0e OT MOMEH-
Ta qu, OIpeneIsIoTcs 1o hopmye

M
6. =—2%,
W,
roe W, :ndf /32 — JUIST CIUIOILITHOTO KPYIJIOTO CEYEHUS;

W, =nd’ [1—(d /d.)' ] / 32 — 14 MOJOTO KPYIJIOTO CedeHUsl.
10.6.3.7. HanpsokeHue KpydeHUs B pe3b0e IIPU 3aTsre railku orpenae-
JisieTcs mo popMmyiie
Mk
2w’

T, =
rie W, 9,2 d: — JUISl CIIJIOLUHOTO KPYIJIOTO CEYEHMS;

W, 8,2 df[ —(d/d, )4] — U TIOJIOTO KPYIJIOTO CEUEHUS;

M, =804, — KPYTAIIMAA MOMEHT, AEHCTBYIOIIMIA Ha
MTOJBECKY;

0, — yCWJIMe TIpH 3aTdre TalKw;

& — KO3(pPUILIMEHT, 3aBUCIIINIA OT TPEeHUS

B pe3b0e; onpenensiercs no taoa. 10.5.
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Tabauua 10.5

Koadduimenr § KayecTBO IMOBEpXHOCTU
0.10 Yucro obpaboTaHHBIE TOBEPXHOCTH IMTPU HATUIN U
’ CMa3Ku
Yucto 0OpaboTaHHbIE MTOBEPXHOCTU 0€3 CMa3Ku U1
0,13 rpy00 00paboTaHHBIC TOBEPXHOCTU MTPU HATMINH
CMa3Ku
0,18 Ipybo 06paboTaHHBIE TTOBEPXHOCTH 0e3 CMa3KM

[Tpu ucroap3oBaHUM TUAPOIOMKpATa B LI€JISIX BbIpaBHUBAaHUS Harpy-
30K Ha noasecku M = (. He momyckaercs 3aTsr raek Tapeibyarhix Mpy-
JKMH TI0JT Harpy3KOM.

10.6.3.8. B cootBeTcTBMM € pasaenoM 5 HopM st pacyeTHBIX ceYeHU i
BBIUMCIIAIOTCA TPU [JIABHBIX HOPMAJIbHBIX HAIMPSKEHUS G, C,, C,, KOTO-
phIe TIPEACTABIISIIOT CO00M aNredpandecKyro CyMMY OEMCTBYIOIINX B OI-
HOM HampaBJIeHUM HaPsSDKEHUM OT MPUJIOKEHHBIX K pacuyeTHOMY cede-
HUIO Harpy3ok.

10.6.3.9. IIpoBepka ycaOBUII MPOYHOCTH MTPOU3BOIUTCS MOCIENOBA-
TEJBbHO B COOTBETCTBUM C Ta0J1. 10.2 B 3aBUCUMOCTH OT Harpy>KaroIux (ak-
TOPOB U TIPUJIOKEHHBIX YCUJTHIA.

10.6.3.10. HampstxkeHne cpesa B pe3bbe onpenessieTcs 1mo hopMmylie

9,
T =
ss s
nd h,
rge h,  — BbICOTa paboYeil YacTU Pe3bObI, MM.

ITpoBepka ycaoBus MPOYHOCTU TTPOU3BOAUTCS corjacHo m. 10.3.1.
10.6.4. Pacuem Ha npounocmbs WapHUPHbIX COCOUHEHUTI
10.6.4.1. HamnpstkeHue cMATHS B IIapHUpaX OIpeaeisieTcst 1o popmyJie

5 130D, )
* Dy, \D, |

a

®opmyna cipaBeaauBa npu ycaosuu 1,0< D, /D <1,1.
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10.6.4.2. CpenHue KacaTeJIbHble HAIPSIKEHUS, BbI3BAHHBIC TEMCTBU-
€M Cpe3bIBAIOIIMX YCUIUI B BAJIMKE, OMPEACIISIIOTCS 1Mo hopmyJie

D’
10.6.4.3. HanpstkeHre CMSITUS B IIapHUpPaX C OBAJIbHBIM OTBEPCTHEM
(cM. puc. 10.1) onpenensiercs: mo popmyie

— 3’5Qq
ShpDht '

Tsh

Gch

10.6.4.4. O6Me MeMOpaHHbIE HATIPSDKEHUST B TIPOYIIMHE C KPYIJIbIM
OTBEPCTUEM OT PACTSATMBAIOIIETO YCUIIUS OIPEIESIOTCs 1o (popMyJie

___ 9
z = - <
Shp (eh -D, )
10.6.4.5. O61IKe MeMOpaHHbIE HAMIPSIKEHUST B MPOYILIMHE C OBAJIbHBIM
OTBEPCTUEMOT PACTATMBAIOIIETO YCUINS OIPEIEsIoTCs 1o (popMyJie

0,
o =—
z b
Shp (eh —E,, )
e EOh — JIMHa OTBEPCTHUS, MM.

10.6.4.6. O61I1IE MEMOpaHHBIE HAMIPSIKEHUST B MPOYIIMHE C OBAJIbHBIM
OTBEPCTHUEM OT PACTSATMBAIOILIETO YCHIIUS OIPEIESIOTCs o (popMyJie

9

_ 3Qq (eh + EOh)
=—d~h B
25, (eh —-E,, )
rae EOh — JJIMHa OTBCPCTUA, MM.

10.6.4.7. IIpoBepKa yCcIOBUSI IPOYHOCTU MPOU3BOAUTCSI COLIACHO
m. 10.3.

10.6.5. Pacuem na npouHocms naacmuH

10.6.5.1. MakcuMaitbHast JoKaJIbHast Harpy3ka B ttactTuHe (cMm. puc. 10.1)
y3J1a COeIMHEHUSI TOIBECKU C SKPAHOM OIpeessieTcs 1o dhopmyiie

QL :KQq/np[ >
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rae n, — YKUCIO IUIACTUH, IUT.;
— KO2(ULIMEHT HEPABHOMEPHOCTH; orpeaessieTcs mo taou. 10.6.

Tabauua 10.6

Yuco 1miacTuH n, KoadduumeHT HepaBHOMepHOCTU K
1 1,0
2 1,2
4 1,3
6 1,4

10.6.5.2.061mue MeMOpaHHbIE HANPSDKEHUA B IJIACTUHE OT yeunus Q,
onpenenstores mo gopmyie

o
o, ==
z B
Fp]q)
rne F,=es, — TUTOILAAb MOMEPEYHOro CEYeHUS TUIACTUHBI, MM?;
0) — KO PUIMEHT MPOYHOCTU, ONpeAesseMblil corjac-

Ho m. 10.4.1 (mpy HAJIMYUU CTHIKOBOTO 11IBA).
10.6.5.3. O6IMe U3rnGHbIe HANIPSKEHUS B IJIACTUHE OT CMELIEHMUS
orpenenstores mo gopmyie

- - 3E's Al
z lz >
pl(p
24A, 1,1,
rie Al — cmelleHue MacTuHel, Mm: Al =

5 .
eplsjﬂnpl (2Zb - Zpl) + IhZ;,
10.6.5.4. [TpoBepka ycIoBUs IPOYHOCTH MPOU3BOAMUTCS coracHO IT. 10.3.

10.6.6. Pacuem Ha npouHocmb ONOPHbIX NAUM

10.6.6.1. DKBUBaJEHTHOE HaNpsKEHUE B MPSIMOYTOJBbHOM OMOPHOI
ractuHe (puc. 10.8) ¢ psmom oTtBepcTuit ot yeunus Q onpeaensieTcs 1Mo
(opmyie, cripaBeUTMBOI AJIs JIIOOBIX Pa3MepOB IIUTHI B IJIaHE:
.0,

GquC —

ap
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rme ¢ — Kod(hGULIMEHT, TPUHUMAEMbII B 3aBUCMMOCTH OT crocoba
OINMUpaHus TUIMTHI YU BapUAHTOB HArpyxkeHus 1o tada. 10.7.

Tabauua 10.7

12 c2l 022

IMapametp B IMapamerp o

214162462462 4]|06

2 1,0| 1,702,2]0,6| 1,3] 1,9]2,4|4,7] 6,0| 1,8 3,9| 4,9
4 1,0| 1,2] 1,4 0,6/0,9] 1,2 1,5]2,8]3,8| 1,2]2,2] 3,1
6 1,0/ 1,1] 1,2] 0,6/ 0,8 1,0| 1,2]2,2]3,0| 1,0| 1,9] 2,7

Ilpumenanusa: 1. st IpOMEXYTOUHBIX 3HaUEHUU KO3(M@UIIMEHTbI OnpeaesioTcs
JIMHEMHOM MHTePHOJSILMeil OnvKaimx 3HaueHuil ¢ okpyriaeHuem 1o 0,1 B 00JbIIyIO
CTOPOHY.

2. Ipu o < 2 KoaDHULIMEHTHI ONPEALsIIOTCS JUHEWMHOM SKCTpanosiLiueil ¢ OKpyr-
sieHueM 10 0,1 B G0JIbIIIYIO CTOPOHY.

JJTs TITA TR, 3a1IeMJICHHOM 110 OTTOpHBIM KpoMKam (turt [ Ha puc. 10.8),
¢ = c,,, €C/IM HAarpy3Ka pacIipeie/ieHa 10 KOHTYPY OTBEPCTHS, U ¢ = ¢,
€CJIM Harpy3Ka pacrmpesesicHa 110 IMUPUHE KOJIbIIa.

J1s1 ITATBI, CBOOOIHO OMEPTON IO OIOPHBIM KpoMKaM (tum 1), ¢* = ¢
€CJIM Harpy3Ka pacrpe/esieHa 1o KOHTYpY OTBEpCTHSI, U ¢ = ¢
rpy3Ka pacrpeesieHa Mo IIIMPUHE KOJbIIa.

Koadduimenrsr ¢, 1 ¢,, COOTBETCTBYIOT Tlepeiaye HArpy3Ku Yepe3
raiiky, BHyTpeHHUI TMaMeTp KOTOPOIi paBeH AMaMeTPy OTBEPCTHSI B OTIOP-
Hoii rute (puc. 10.9).

[TapameTp o onpenesisieTcsl Kak OTHOIIIEHKUE PaCCTOSTHUSI MEXKIY OIop-
HBIMU KPOMKaMU K IUaMETPY OTBEPCTHSI:

21°

,,» €CJIM Ha-

o=a/r,

IJle PacCTOSTHUE a TIPUHUMAETCS PaBHBIM PACCTOSTHUIO MEXIY CTEHKaMU
OIOPHBIX OaJIOK.
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2r i
5 2r
r )
~ &.\ [Nl J —_
V| ol o e
2a 2a 2a
Tum 1 Tum 11 Tum 111

Puc. 10.7. Tumnbl onOpHBIX IJIAT

[TapameTp B onpenensieTcsi Kak OTHOILIEHUE PACCTOSIHUS MEXIy 1IEHT-
paMu OTBEPCTUM K AUAMETPY OTBEPCTHUI:

B=t/r

10.6.6.2. DKBUBaJIECHTHOE HAIpsSKEHHUE B MIPSIMOYTOJBbHOM OMOPHOIM
IUINTE C eIMHUYHBIM OTBepCcTHEM (cM. puc. 10.8) ot ycummust Qq onpeness-
ercs no opmyJie, CpaBeaIMBOM 115 JIIOObIX pa3MEePOB IUIMTHI B IIJIaHE:

.
o, =,
ap
rae ¢ — Ko3(pdUIMEeHT, MTPUHUMAEeMbIii B 3aBUCHUMOCTH OT CITOCO0a OITH-
paHus IJIATH M BapyuaHTa HarpyxeHus 1o Tadi. 10.8.

711 TIIATEL, Y KOTOPOIi IBE IIPOTUBOIIOIOXKHBIE KPOMKHM 3aIlIeMJICHBI,
a nBe apyrue cBoboansl (tur 1), ¢* = ¢, , ecm Harpy3ka pacripeziesieHa 1o
KOHTYPY OTBEPCTHUSI, U ¢ = C,,, €CJIM Harpy3Ka pacrnpenesieHa Mo IUpuHe
KOJIbIIA.

st MAUTBI, Y KOTOPOM ABE MPOTUBOMOJOXHbIE KPOMKU CBOOOIHO
ONEPTHI, a IBe Apyrue cBobonHsl (tun 1), ¢ = ¢, , ecnu Harpyska pacrpe-
JleJIeHa 10 KOHTYpY OTBEPCTHs, U ¢ = ¢,,, €CJIM Harpy3ka pacrpenejieHa
IO IIMPUHE KOJIbIIA.

Js mauThl, 3alleMJIEHHOM 10 KOHTYPY, IIPU Harpyske, pacIpeneyieH-
HOM 1o KoHTypy otsepcrus (tum III), ¢ = c,,.

71 InThl, CBOOOIHO OMEPTOM 110 BCeMY KOHTYPY, IIpUA Harpy3ke, pac-
npesieJIEHHOI 110 mwmpuHe Konbua (tun 11I), ¢” = ¢,

32°

42°
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a 2r 6 3r

2a 2a

Puc. 10.8. BapuaHTbl HarpyKeHusI:
a — HarpyxeHue 1o KOHTYpY OTBEPCTUSL; 6 — HarpyXeHue I10 IIMPUHE KOJIblia

Tabauua 10.8

31 C3 €4 ) Cs 62

ITapa-
METp Y

214(6(2[4(6(2[4(6[2(4|6|2(4(6|2(4]6
2 1,0(1,9(2,610,6(1,5]2,112,6(5,5|7,3({1,9|4.2]|5,4/0,7|1,0{1,0{0,9( 1,5 1,5
4 1,0(1,3] 1,6/0,6(1,0| 1,4 1,6]3,1|4,2|1,2|2,4(3,4| 1,0| 1,1| 1,2]| 1,5 1,8] 2,0
6 1,0(1,2({1,4]10,6(09]1,2] 1,312,3|3,2{1,0{12,0(2,9|1,0| 1,2 1,4] 1,52,0] 2,1

Ilpumenanus: 1. s TpOMeXXyTOUHBIX 3HAUEHUU KOA(POUUMEHTHI OMPeaesIioTCs
JIMHEWHON MHTEePNOJAIMe OMKallinX 3HaYeHU ¢ okpyriaeHrem 1o 0,1 B GoJblIyo
CTOPOHY.

2. Mpu o < 2 k03bGULMEHTHI OTIPEAESIOTCS JIMHEITHON SKCTPATIONSIIIUel ¢ OKPYT-
sieHueM 10 0,1 B OOJBIIIYIO CTOPOHY.

[TapameTp o ompenessieTcsl Kak OTHOIIEHKME PACCTOSTHUS MEXKIY OITOp-
HBIMU KPOMKaMU K TUaMETPY OTBEPCTHSI:

o=a/r

HapaMeTp Y ONpEACIACTCA KaK OTHOIIEHUE NJIMHBI OIIOPHBIX KPOMOK
K IMaMETpPy OTBEPCTUSI:

vy=b/r.

10.6.6.3. TlonyyeHHbBIe 3HAYCHUS] SKBUBAJICHTHOTO HAMPSIKCHUST HE
JOJKHBI TIpeBbIath 1,5[c] cormacHo 1. 10.3.
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10.6.7. Pacuem na npournocmo waiio

10.6.7.1. Ecav panuyc npuaoXKeHWs Harpy3Ku (paanyc JTMHUM KOHTaKTa
F ) HE IPEBOCXOIMT CPETHETO pajauyca Aok, T. €. # < r + R, TO 9KBUBa-
JICHTHOE HaIlpsi>KeHVe B KOHMUYECKO 11aiioe OT Harpy3Ku Mpu J1000M yriie
KOHYCHOCTH OIlpeaessieTcs 1o (popmyiie

_ 0, (r+R)
“ 16mrh(R-r)
10.6.7.2. ITonydyeHHOE 3HAYEHKME DKBUBAJEHTHOTO HANpPSDKEHUS HE

JIOJDKHO TIpeBbliath 1,2[G] cormtacHo 1. 10.3.
10.6.7.3. HanpstkeHust OT cpe3a B OIIOPHOM OypTe KOHMYECKOM 11aii0bl

Ty, = Qq/41t(rb2 —rz),
e 7, — HapyXHBIA paauyc Oypra.
10.6.7.4. 3a cyet GOJIBLLION JUIMHBI 30HBI KOHTaKTa chepruIECKOi U KO-
HUYECKOM 111aii0 HaNpPsSIKEHUST CMSITUSI B 3TOI 30HE OKa3bIBAIOTCSI 3HAYU -
TeJIbHO MEHbIIE JOITYCKAEMbIX, TOATOMY IPOBEPKA HA CMSITUE HE MPOU3-
BOJIUTCS.
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11. METOIVKA PACUETA HA ITPOYHOCTH ITPU
CEMCMHMNYECKOM BO3JIEVCTBUU

Hacrosiuii pa3nesn ycraHaBIMBaeT TpeOOBaHMUS K pacyeTy ceficMuyec-
KHX Harpy30K Ha ITapoBble CTalIMOHAPHBIE KOTJIbI, MX 3JIEMEHTHI U TPYOO-
IIPOBOJBI TOpsTUeii Boabl 1 rapa. C IIOMOIIBbIO PACYETOB IIPOBOAUTCS OLIEH-
Ka CEICMOCTOMKOCTH 000PYIOBaHMS, a TAKKE OIIPEICIISTIOTCS MEPOIIPUSI-
THSI TI0 00ECIIEYSHHIO CeMCMOCTOMKOCTH Ha CTaINU IIPOSKTUPOBAHNUS U B
IpoliecCe SKCILTyaTallMy.

11.1. YcnoBHble 0003HAYEHHS

11.1.1. B pa3zaeiie IpUHSITHI CAEAYIOLIME YCIOBHBIE 0003HAUYEHMSI, TP/ -
craBJieHHbIe B TaOa. 11.1.

Tabauuya 11.1

Enunuua
CumBon HazBanue
U3MEpEeHUs
1 2 3
o O61me MeMOpaHHBIE HAIIPSDKEHNS C YYETOM MTTa
ms CEUCMUYECKOTO BO3IEUCTBUS
MecTHbBIe MeMOpaHHbIE HAMIPSIXKEHYSI, BO3HU-
s KalolllMe OT HEPaBHOMEPHOTO pacIipene e HI s MITa
s HAIpy30K, C Y4ETOM CEUCMUYECKOrO BO3IECH-
CTBUS
S O01111e M3rMOHbBIE HATIPSDKEHUS C YUYETOM Ceiic - MIla
bs MUYECKOTO BO3IEUCTBUS
Oy, HanpsckeHue cMsatus MIla
T Hanpsckenue cpesa MIla
OrHocutesibHOe IeMi(upoBaHue (B JOMSIX OT
k KPUTUYECKOro Koa(d puireHTa aeMndupoBa-
HMSI)
N Yucno creneHell cBOOOIBI pacieTHOM MOIeIn
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Oxonuanue maoa. 11.1
1 2 3

g HopmanbHoe yckopeHre cBOOOIHOro MnajagcHUs Mm/c?

3aBUCUMOCTh YCKOPCHMA OCHOBAHMA OT BPEC-
MEHU

a(t)

[M] Marpuia Ko3hpPUIMEHTOB UHEPIUU

[C] Marpuia Kko3¢hpPULIMEHTOB XeCTKOCTU

p(H YacToTa COOCTBEHHBIX KOJeOaHU I pan/c (Iir)

HY®D |HopManbHble YCIOBUS 9KCIUTyaTalyu

I13 IIpoekTHOE 3eMaeTpsceHue

CA CuHre3snpoBaHHas akcesieporpaMmma

JICM | JIuHeiHO-CIIeKTPATBEHBIA METO.,

MIA |MeTton AMHAMUUYECKOro aHaM3a

12-6ayuibHas 11Kajla ”HTEHCUBHOCTH 3eMJIE -
MSK-64 |1pscennit 1964 r., paspa6otanHas C. Mense-
neBbM, B. IlImonxoepom u B. KapHukom

11.2. O0mue mosoxKeHus

11.2.1. PacueTr Ha CeliCMOCTOMKOCTb SIBJISIETCSI 00s13aTeJIbHBIM 3TarlioM
MOBEPOYHOTO pacueTa 1 CIYXKUT 151 ONpeAeaeHUS BO3MOXHOCTU UCIIOJb-
30BaHMsI 000pPYIOBaHUS B paiioHaX C MOBBIIIEHHON CeiCMMYECKON aK-
TUBHOCTBIO.

11.2.2. Ilenblo MOBEPOYHOIO pacuyeTa Ha CeCMOCTOMKOCTD SIBJISIETCSI:

MpoBepKa MPOYHOCTU 3JEMEHTOB 000PYIOBAHMS;

OLIEHKA B3aMMHBIX CMEIIEHU I, COYAaPEHUN JIEMEHTOB KOHCTPYKIINA;

pa3paboTKa MepOIpPUITHA, HApaBJIeHHBIX Ha CHUXXEHUE PacyeTHBIX
JIUHAMUUYECKUX HAIPY30K, B CIydasix, KOrjaa pacyeT He HOATBepKaaeT obec-
rneyeHue TpeOOBaHUI CEMCMOCTOMKOCTH.

11.2.3. OCHOBHBIE KPUTEPUH CEHICMOCTOMKOCTA 000PYIOBaHUS Oa3u-
PYIOTCSI Ha TaKuX (paKkTopax, Kak:
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314 HOprl pacvema HA Npo4HOCMb CMAUUOHAPHBIX

HEOOXOAMMOCTB O0eCIIeUeHUsI 0€30MaCHOCTH OTIEPATUBHOTO ITepcoHaa
CTaHLIUMU;

BaXKHOCTh KOMITOHEHT TEXHOJOTMYECKOIro 000pPYIOBaHUS U CUCTEM,
HEOOXOAMMBIX JIJI1 BHIPAOOTKM 3JIEKTPOIHEPIUMHU U TEILIa;

aHaJIM3 HayaJbHO CTOMMOCTM U 00beMa IMOTEHUUATIbHBIX 3aTpaT Ha
PEMOHT WJIY 3aME€HY 000pYyIOBaHUs, TTIOBPEXIEHHOIO B pe3yybraTe ceic-
MMYECKOTO BO3OCHCTBUS;

BO3MOXKHOCTb MCTIOJIb30BaHHUS aJIbTePHATUBHBIX YaCTEi 1 CUCTEM 000-
PYIOBaHUS;

OlICHKa ITOBEICHUSI 1 B3aMMOIEHCTBUS OTACIBHBIX CUCTEM IIPU 3e€M-
JIETPSICEHUU;

aHaJIU3 BO3MOXHBIX MOTEPh OT MPOCTOEB OJIOKA BCIEACTBUAE MOBPEXK-
JIeHUsT 000pPyIOBaHUS TIPU CECMUUECKOM BO3IEHCTBUM.

OcHoBHoM kputepuii ceiicMoctoiikoct TOC u TOL MoxxHO chop-
MYJIMPOBATh CJIEAYIOIIMM 00pa30oM: CTaHIUS JOJKHA MPOTUBOCTOSTH C
MUWHUMAaJIbHBIMU CTPYKTYPHBIMU MOBPEXIESHUSIMU U HEIPOIOIKUTEb-
HBIM MpeKpallleHUEM BbIPAaOOTKM 3JIEKTPOIHEPTUU U TeIlla 3eMIIeTpPsI-
CEHUI0, KOTOPOE BHI3bIBAET YCKOPEHME IPYHTA TOJHKO C HU3KOM (0KOJIO
10 %) BEpOSATHOCTBIO IIPEBHILLICHNUS B TEYEHUE TTPOCKTHOTO CPOKa CITYK-
Obl CTAHLIMM.

11.2.4. TToBepoUHEBI1 pacuyeT HEOOXOAUMO TTPOBOAUTH C YIETOM JIeii-
CTBUSI SKCIUTyaTallMOHHBIX M CEIICMMIECKIX HArPy30K.

BeTpoBbie Harpy3ku mpu pacdeTe Ha CEICMOCTOMKOCTD HEe YUUTHIBAIOTCSI.

ITpoexkTHOE ceiicMUUYecKOoe BO3IEHUCTBUE 3aAa€TCSI B COOTBETCTBUM C
o0l1eli KOHLEMIUEel ceiCMOCTOMKOCTU OOBEKTOB TEIVIODHEPTETUKHU B
BUJIE€ aHAJIOTOBBIX aKCeJeporpaMm sl TUIOIIAKA CTPOUTEIbCTBA CTaH-
LMK, UMEIOIIEH MaKCUMalbHbI€ MMKOBBIE YCKOPEHUSI, COOTBETCTBYIOILIME
MOBTOPSIEMOCTU OIMH pa3 3a CPOK CIIY>KObI CTaHLIMU. [1pr 9TOM MUKOBbBIE
YCKOPEHMUSI TOJDKHBI UMeTh He 0osiee ueM 10 %-Hyo BEepOsITHOCTD UX Mpe-
BBILLIEHUS 32 IPUHSTHINA TIEPUO IIOBTOPSIEMOCTH.

B nipouienypy onpeneneHuss uHTeHcuBHOCTH 13 B 00111eM citydae 1oJi-
>KHBI BXOIUTD CJICAYIOIINE STAIlbI:

OIpEeNCACHUE PETUOHAIBHOM CEMCMUYECKON aKTUBHOCTU 1 BEPOSITHO-
CTU BO3HUKHOBEHUS 3eMJICTPSICEHUI pa3IMYHON MHTEHCUBHOCTU Ha OC-
HOBaHMU aHAJIM3a UCTOPUUECKUX YU MHCTPYMEHTAIbHbBIX JAHHBIX;

YCTaHOBJICHUE U KJTACCU(MDUKALIUS BCEX T€OJIOTUYECKUX PA3JIOMOB B 30HE
80—100 kM;
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oIpenesieHre MaKCUMAaJIbHO BO3MOXKHBIX 3eMJICTPSICEHUIA, KOTOPhIE
MOTYT MHULIMMPOBATHCS KaXXKIbIM M3 pa3jOMOB, U YCTAHOBJIEHUE ITOBTO-
PSIEMOCTH IIJIST KaXKIIOTO COOBITUS 3eMJICTPSICEHNS

pacyeT MMKOBBIX 3HAYEHUI YCKOPEHUU IpyHTa Ha IUIOIIAIKE, BhI3BaH-
HbBIX JIBVKEHUSIMU OTIEIbHBIX Pa3/IOMOB;

omnpenesneHue mapaMmerpoB [13 (IMMpoeKTHOro crekTpa, akceaeporpaMmm
1 MPOEKTHOI'O0 MaKCUMaJIbHOTO ITMKOBOIO YCKOPEHMS TPYHTA) IS TIpU-
HSITOW MPOEKTHOM MOBTOPSIEMOCTH 3€MJICTPSICEHMS.

11.2.5. B cooTBeTCTBMHM C O0IIIEH KOHUETIWIA 1 KPUTEPUSIMU CeHiCMO-
CTOMKOCTH IIPUHLIMUITI CeHICMO3aIINThI CTAHIIMK 3aKJII0YaeTcs B ee 0e30-
ImacHoM octaHoBe npu [13 u mmocaemyiomem mycke 4epe3 KOPOTKUI TIPo-
MEXXYTOK BpeMEHH IIPU OTpaHUYEHHOM 00beMe BOCCTAHOBUTEILHBIX pa-
0oTt. JIy1st obecriedeHus1 TOM 3a1a4M BCE TEXHOJIOTUYECKOe 000pyI0BaHUE
U CUCTEMBI CTaHIIMU JOJIKHBI OBITh pa3ielieHbl Ha IBe KaTeropuu Ceiic-
MOCTOMKOCTHU.

Kameeopus Is. CucteMbl 1 000pya0BaHUE, JJISI KOTOPBIX BBIMTOJIHSIETCS
000CHOBaHME CEHCMOCTONKOCTH (ITIPOYHOCTU U (WJIN) pabOTOCIIOCOOHOCTH):

CUCTeMbl 1 o0OpyIOBaHUEe, O0ecreuyrnBamIIe aBapuiiHbIA OCTaHOB
0JI0Ka;

CHUCTEMBbI U 000PYIOBaHUE, KOTOPbIE MOTYT SIBJISITHCS ITIOTEHIIMAIbHBIM
HCTOYHMKOM T0Xapa B pe3yJIbTaTe CelCMUUYECKOIro BO3AEUCTBUS;

CpeACTBa IOXKAPOTYIICHMS;

OCHOBHOE UM JOPOTOCTOsIIIIee 000pyIOBaHNE, KOTOPOE HE MOXET OBITh
BOCCTAHOBJICHO 1 3aMEHEHO B OIrpaHUYCHHBIH ITepHOJI BpEMEHU 1 TIOBPEX-
IIeHre KOTOPOro IIPpUBEAET K 3HAYMTEIIbHOMY 9KOJIOIMIeCKOMY M (pu-
HaHCOBOMY YllIepOy (HampuMep, KoTes, TypOuHa, Aea’parop, nuraTesib-
HBIII HACOC, ABIMOCOC, CUJIOBEIE TpaHC(hOPMATOPHI, IyTheBbIe BEHTUIIS-
TOPBI, MEJIBHUIIBI, 0aK1 Ma3yTa, BOABI U T.11.);

OCHOBHBIE TPYOOITPOBOALI TTapa W MUTATEJIbHOM BOJIHI.

Kameeopus 11s . Bce mpoune cricTeMbl 1 000py10BaHUE, BaXKHbIE C TOUKHU
3peHusI obecreyeHUs paboTOCIIOCOOHOCTH CTAHLIMU 1 HE BOIIEAIINE B Ka-
Teroputo Is, TOKHBI UMETh MPAKTUYECKYI0 BO3MOXHOCTb OBITh BOCCTA-
HOBJICHHBIMU B OFpAaHUYEHHBII MepUO BPEMEHHU MOC/IE 3eMJIETPSICEHMS,
OIpee/IsieMblil TOCYIapCTBEHHBIMU, PETYJIUPYIOIIUMU M HAA30PHBIMU
opraHaMu. [IJ1s1 3TUX CUCTEM BBIIOJHSICTCS YIIPOIIEHHAs OLICHKA OXMIa-
eMBIX ITOBpexXIeHUI B peaynbrare [13.
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Kpome Toro, He0OX0AUMO YAEISITh 0cO00€ BHUMAaHWE KOHCTPYKIIUSIM,
CHCTEMaM U dJIEeMEeHTaM 000pyI0BaHUs, KOTOPhIE B pe3yJbTaTe CecMu-
YeCKOIro BO3JAEHCTBUSI MOTYT MOBPEAUTh CUCTEMBI 1 O0OPYIOBaHUE, OT-
HeceHHoe K Kateropuu Is, v, Takum o0pa3oM, HapyIIUTh (yHKIIMU 00ec-
rnevyeHuss 6€30IMacHOCTH CTAaHLIUM JIMOO MPUBECTU K OOJIBIIIMM MaTepralib-
HBIM TTOTEPSIM. J1OJKHBI OBITH MPEAIIPUHSTHL MEPHI T10 TPEA0TBPAIICHUIO
BO3HUKHOBEHMUSI YKAa3aHHBIX CUTYyaIlWiA.

11.2.6. Pacuet Ha ceifCMOCTONKOCTb IIPOBOIMUTCS JIJ1si 000PYIOBaHUS 1
TPYOOIIPOBOMOB CTAHIINI, yCTAHABIMBAEMbIX B paiiloHAX CEIICMUIHOCTHIO
7 0aJIJI0B U BBIILIE.

11.2.7. MureHcuBHOCTb 113 ( MaKcHMaIbHbBIN ypOBEHb YCKOPEHMST Ha TPYH-
T€) MPU OTCYTCTBUU CIIEUATBHOTO CEMCMOIOTMYECKOr0 0OOCHOBAHUS YCTa-
HaBJIMBAECTCS B COOTBETCTBUM C KapTaMU CEACMMYECKOTO PaiOHUPOBAHUS
Uit 1 Kateropuu moBTOpsieMocTH, B cootBeTcTBUM co CHUIT 1.2.-4-98.

11.2.8. MakcuMaibHbIli YPOBEHb YCKOPEHMSI aHAJIOTOBBIX M CUHTE3M -
POBaHHBIX aKCeJIeporpaMM, IPUHUMAEMBbIX B KaueCTBe XapakTepucTuk I13,
JOJIKEH COOTBETCTBOBATH M. 11.2.7 MM MOXET ObITh MPUHST B COOTBET-

cTBUM ¢ Tadu. 11.2. TaGauua 11.2

MakcuMabHbli ypoBeHb Yekopenuii 113

CelicMMYHOCTD TUTOIIAIKH, B Oasjiax 7 8 9 10

MaxkcumanbHblli ypoBeHb ycKopeHus, B gonsix g | 0,1 1 0,2 | 0,4 | 0,8

11.2.9. I1pu moBBILIIEHNN WX TIOHMKEHUN YCTAaHOBJIEHHOM MHTECHCHUB-
Hoctu I13 Ha 1 6ana MakCUMaIbHbII YPOBEHb YCKOPEHMUSI 3aJaHHbIX aK-
cejieporpaMM U (WJIM) CIIEKTPOB OTBETA JOJIKEH COOTBETCTBEHHO YBEJM-
YUBATLCS MJIM YMEHBIIAThCS B IBA pasa.

11.2.10. 3a npaBUJILHOCTH TIPOBEACHNUS pacyeTa Ha CelCMOCTOMKOCTh OT-
BETCTBEHHOCTb HECET MPEANPUSTHE WJIM OPraHU3allysl, BbIMOJIHSBIIME PacyeT.

11.2.11. TepMuHBI U OIpeaeaeHNS, IIPUHSAThIE B JaHHOM pa3felie, IIpu-
BeIeHbI B CIIPABOYHOM ITPMJIOKEHUU.

11.3. TpeGoBaHus K pacueTy

11.3.1. McxomHbIMU JaHHBIMU JJIs1 pacuyeTa Ha CeliCMOCTOMKOCTD SIB-
JISTIOTCSI:

6abHOCTD [13 M MakcUMaJIbHBIE YPOBHU YCKOPEHUM PacUeTHBIX aK-
ceJIeporpaMm;
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BozaeiictBus I13 B Buze akceneporpaMm M (WJIKW) OrMOAIOIINX CIEKT-
pPOB OTBETa JUTSI MECT YCTAHOBKM KOTJIOB I10 TPEM B3aWUMHO MEPIEHINKY-
JIIPHBIM HaMpaBJeHUsIM (BEepTUKAIBHOTO U JBYX TOPU3OHTATIbHBIX);

HaIpsDKeHUST UM BHYTPEHHUE YCUJIUST MIPYU HOPMAJIbHBIX YCIOBUSIX
SKCILTyaTaluu.

11.3.2. O1neHka ceiicMOCTOMKOCTH TTPOU3BOAUTCS MPU IEHUCTBUU ABYX
TOPU30HTAJIbHBIX 1 BEPTUKAJIbHOIO HAIlpaBJICHUI CEICMUYECKOIO BO3-
NEUCTBUS, IIPY 3TOM BEJIMUMHBI CECMUUECKMX HATPY30K B YKa3aHHBIX Ha-
MPaBJICHUSIX IOITYCKACTCS OIpPEnesaTh pa3aebHo.

11.3.3. lopu3oHTaNbHBIE pacYeTHBIE CEMCMMYIECKIE HATPY3KH CIICHyeT
NPUHUMATh NEHCTBYIOLIMMU B HAIlpaBAEHUSIX MPOAOJAbHON U IMOoIepey-
HOI ocell KOHCTPYKIIHU.

11.3.4. TIpu OTCYyTCTBUM KOHKPETHOI MHMOPMALUU O MTUKOBOM YCKO-
pPEHUM BEPTUKAIBHON COCTaBJISAIONIE KojleOaHU TpyHTa 1eecoodpas-
HO MPUMEHEHUE OIPEAeIEHHOTO COOTHOIIEHUST MEXTY MTMKOBBIMU YCKO-
PEHUSIMHU B BEPTUKAJILHOM M TOPU30HTAIbHOM HaIlpaBJIeHUSIX. DTO COOT-
HoOIlleHUe, KaK npaBuio, Bapbupyetrcsa ot 0,5 1o 1,0 u1 MoxXeT OBITh
MaKCUMaJIbHBIM Ha Y9acTKax, IPUIEralolnX K oyary 3eMJIeTpsICeHUS. YKa-
3aHHOE COOTHOIIIEHHWE 3aBUCUT OT XapaKTEPUCTUK o4yara, caMoi IIJIOIIaI-
KU, €€ yIaJeHHOCTU OT BIIMIIEHTpa, a TakKxke OT Apyrux dakropos. [lpu
OTCYTCTBUMH CMIELUATLHOTO 0G0CHOBAHMS PEKOMEHIYETCS OPaTh 2/3 OT Iy~
KOBOI'O YCKOPEHHSI B TOPM30HTAIBHOM HaIpPaBICHUMN.

11.3.5. BHyTpeHHUE yCWINMS B 2JIEMEHTAaX KOHCTPYKLINH OIIPEIACIISIOT-
Cs U3 YCJIOBUS OTHOBPEMEHHOTO CEMCMUYECKOTO BO3JIEUCTBUS MO BCEM
YUUTHIBAEMbIM HAIIPABICHUSIM.

Ecnu pacuet mpon3BOaUTCS OTAETHHO MO KAXKIOMY U3 HallpaBJIeHUH, pac-
YETHbIC BHYTPEHHUE YCWIINS (CUIIBI U MOMEHTBI OTHOCUTENIHHO ITIaBHBIX OCEi
CEUYEHMST 1 OTHOCUTEJIbHBIE MePeMEIIeHUST) ONPEAeISTIOTCs Mo (hopMyJIe:

N, =\N%+N%+N2, ,

rie N, — pacueTHOEe yCWINE B k-M CEYCHUM;
N, N,,, N, — pacueTHOe yCuIue ONPEIEIEHHOrO BUla B k-M cede-
HUU TIPA CEUCMUYECKOM BO3IEHCTBUU COOTBETCTBEH-
HO BIOJIb oceil X, Y, Z (nBe ropm3oHTaJbHbBIE U BEp-
TUKaJIbHAsl COCTABJISIOLINE).
11.3.6. CeiicMuyecKmii aHaIN3 JOJIKEH IMPOBOIUTHCS JIMOO 110 OTHOMY
M3 METOJ0B AMHAMUUYECKOT0 aHaI13a, IM00, €C/Iv JoKa3aHa BO3MOXHOCTD
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KCIIOJIb30BaHMsI, TI0 METOY DKBUBAJEHTHON CTaTUUECKOI HArpy3KU. DTU
METO/Ibl, KaK MPaBWJIO, OCHOBAHbI HA IMHEWHO-YIPYTOM aHAJIU3€ CUCTEM
IIPY YPOBHE JOITYCKAEMBIX HAIIPSLKeHU, OJTM3KOM K TMIpeaeTy TeKyJecTH
Martepuana. OIHAKO ISl CIIeLMabHBIX CIydaeB MOXET OBbITh MCITOJIb30-
BaH Takxke HeJMHEWHbIN aHaJIu3 CUCTEM M MX OIOp C yYETOM ILIacTUIeC-
KHX XapaKTepUCTUK MaTepuaa.

11.3.7. Tlpu BBINOTHEHUH TIOBEPOYHOTO pacyeTa Ha CeiiCMOCTOMKOCTD IO~
JK€H OBITh MCITOJIb30BaH OIMH M3 METOIOB AMHAMWYECKOTO aHA/IN3a, HalIpUMeEp
MeToq pacyeTa I1o criekTpam oreera (JICM) wim MeTon pacuera 1o akceaepor-
paMmMaM ceficMirdeckoro Bosneiictsust (MIA). Ilpu nprMeHeHN METOIOB M-
HaMUYECKOTO aHAIM3A TOJDKHBI OBITh BHITOTHEHBI CIIEIYIOIINE YCIIOBUSL.

1. ObGecnieyeH mpaBUIbHBIN BHIOOP METOAA AMHAMUYECKOro aHaau3a
(TIo crexTpaM OTBETa WJIX IO aKceJeporpaMMaM) UCXOMS U3 OCOOEHHOC-
TeW aHAJM3UPYEMOI CUCTEMBI U 3aa4y aHaIM3a.

2. JomKHO ObITh 00ecrevYeHo MoJydeHue Beeit HeoOXoauMoil nHdop-
MalliM MO HaNpsLKeHHO-1e(hOPMUPOBAHHOMY COCTOSIHUIO CUCTEMBI U €¢
OITOPHO-TIOABECHOM CUCTEMbI C YIETOM BCEX BO3MOXXHBIX CMEIIEHUIA, 0~
BOPOTOB M OMNPOKUIAbIBAHUSI KOHCTPYKIIMM, a TAKXKE B3aMMOJEHUCTBUS C
COCeIHUM O0OpyIOBaHUEM M cucTeMaMu. Kak mpaBuiio, Ijis TOCTIKE-
HUSI 9TOH LI AOJDKHBI OBITh MCIOJIB30BaHbI IIPOrpaMMBbI pacuera, Oc-
HOBaHHBIC Ha METOIEe KOHEYHOTO 3JIeMEeHTa.

3. PacyerHast qmHAMM4YECKass MOIE/Ib JOJDKHA COCTOSITh M3 TOCTaTOYHOTO
KOJIMYECTBA CTEMeHe cBoOObI (Macc). KonmmyecTBo cTerneHel cBOOOIbI CUn-
TAeTCsI JOCTATOUYHBIM, KOINA YBEJIMYEHME MX YKCiia He TIPUBOANT K M3MEHe-
HUIO PEaKIMU CUCTEMBI 00JIee YeM Ha JIECITh MPOIIEHTOB. B KauecTBe Apyroro
KPUTEPUSI TOCTATOYHOCTU YIYUTHIBAEMOTO YMCJIAa CTETIEHE CBOOOIBI MOXKET
OBITH UCITOJIB30BAH CJIEAYIONINIA: KOJTMYECTBO CTEMEHEW CBOOOIBI CUCTEMBI
JIOJDKHO O KpaiiHel Mepe B [iBa pa3a MPEeBOCXOIUTh KOJIMYECTBO YIUTHIBAC-
MBIX COOCTBEHHBIX (DOPM KoJieOaHUIA TIPU OMPEIEICHUN PeaKI CUCTEMBI.

4. B ciyyae eciu pacyeT Ha CEICMOCTOMKOCTD BBIMOJHSIETCS C YUETOM
OrpaHMYEHHOro yuciaa ¢hopM KojaedaHuli, HarpuMep, TOJIbKO 10 YaCTOThI
33 Ii1, mpu orpeneaeHUK CeMCMUIEeCKUX HAarpy30K JOJKHBI MCITOJIb30BAThCSI
METO/bI, YIYMTHIBAIOIINE BIMSIHME BBICIINX (hopM Kojiebanuii. Eciu cre-
LIMaJIbHbIe METOIbI y4eTa BRICIINX (OpM KoeOaHUIl HE MCITONIb3YIOTCS,
YICJIO YUUTBIBAEMbIX (DOPM IODKHO OBITh YBeIM4eHO. YMCIIO yIUThIBaC-
MBIX (DOPM CUMTAETCSI JOCTATOYHBIM, KOIZIa M3MEHEHNE MX Yicia He IIpH-
BOJIMT K U3MEHEHMIO peakluy Ha onopkl 6ojee yuem Ha 10 %.
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5. JlomKHBI OBITh YUYTEHbBI OTHOCUTEJIbHBIE CMEIEHUSI TOYEK OIupa-
HUSI CUCTeMbI TPYOONPOBOAOB U pa3MyHOE IMHAMUYECKOE BO3AEICTBIE
Ha OITOphbI TPYOOIpPOBOAA MPU CeiCMUUECKOM BO3AEHCTBUM. Takoit ydyer
obecrneyrBaeTcs CAeAyIOIIMMY pacueTaMu:

METOJIOM MOJAJIbHOT'O aHA/IM3a M0 CIIEKTpaM OTBETa Ha MHOTOOITOp-

HOE BO3JEICTBUE,

METOJIOM MOJAJIbHOTO aHaJIn3a 1o orudaroleii CrieKTpoB OTBETA;
METOJIOM MHTETPUPOBAHNS ypaBHEHW IBMKEHMS ITO BPEMEHU C MC-

MTOJIb30BaHMEM CUHTE3WPOBAHHOI aKceJIeporpaMMbl, ITOCTPOSHHOM 10

OTrMOAaroIIeil CIIEKTPOB OTBETA.

Bo Bcex ciyuasix TpeOyeTcsl JOMOJHUTEIbHbINA yYET B3AUMHOTO CMe-
LLIEHUS oIop TpydompoBoaa B HauboJjiee HeOJIaronpusiTHOM COYETaHUU.

6. Jo/KHBI ObITh afeKBATHO YYTEHBI BaKHbIe 3(D(HEKTHI MTOBEACHMS
CUCTEMBI TIpU CeMCMUYECKOIl Harpy3ke, Takue, Kak yaapbl U B3aUMOAEH-
CTBHME C APYTMM 00OpyIOBaHMEM U TPYOOIIPOBOJAMU, BIUSIHUE PACKPEII-
JICHUSI CIIeIMaIbHBIMU OIIOPaMMU, BKJII0UAs pa3IMUHbIC TUITHI IeMII(PEpOB,
MeXaHU4YeCKre M TUAPABINYECKNE aMOPTHU3aTOPhl, THAPOAMHAMUYECKHE
Harpy3Ku, HeJIMHeHasl peaklusi CUCTEMBI.

7. BMmecTo creKTpajJbHOTO METOAAa aHaM3a MOXET ObITb MPUMEHEH
METOJI pacdeTa IT0 aKceJaeporpaMMaM, KOTOPKIN JaeT 0ojiee pealmcThd-
HYIO KapTHUHY TIOBEICHUS aHAIM3UPYEeMOI CUCTEMBI TIPH CENCMUUECKOM
BO3JIEHCTBUU, HO BMECTE C TeM TpeOyeT 3HAUMTEJIbHBIX 3aTpaT BPpeMEHU
Ha pacueT. BBuay aToro 1aHHbIA METOA UCOJIb3yeTCsI OObIUHO J1JISI pacue-
Ta 0CO0O0 BaXKHBIX CUCTEM UJIU CUCTEM C CYIIECTBEHHOM HETMHEHHOCThIO.

11.3.8. Komnonernmuot 060py006arusi, umeroujue MHOLOHUCACHHbIE MOUKU
onupanus

B psine ciyyaeB obopynoBaHME M KOMIIOHEHThI CUCTEM OIUPAIOTCS Ha
pasJanyHbIe TOYKM OJHOIO COOPYXEHUA WJIU KOHCTPYKLIMM WU Ha JIBE
pasnesbHble KOHCTpYKUMU. [1py aTOM nepeMelieHrs: paccMaTpuBaeMoro
000pyI0BaHUS WM KOMIIOHEHT CUCTeM B KaXKIO# TOUYKE OMMpaHuUs MO-
IyT CYLLECTBEHHO pa3jin4yaThCs.

1t pacyeTa MHOTOOIOPHBIX CUCTEM C Pa3IMYHbIM BO3ACKCTBUEM B
TOYKaX ONMMMPAHUS MOXET MPUMEHATbCS KOHCEPBATUBHBIN MOAXOM, 3aK-
JIIOYAIOIIUICS B UCTTOJIb30BAHMM BEPXHETO OrMOAIOIIEro CIEKTpa MO BCEM
WHIVBUAYAIBHBIM OMOPHBIM CIIEKTPaM, KOTOPBIN TTO3BOJISET TTOJIYYUTh
MaKCHUMaJIbHYI0 MHEPLUMOHHYIO HArpy3Ky MHOTOOMOPHON cucTembl. B
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JIOTIOJTHEHNE K 3TOMY YUUTBIBAIOTCSI OTHOCUTEIbHbBIC CECMUUECKHIE CMe-
IIEHUsI OTIOPHBIX TOUEK CUCTEMBI B paMKaX OOBIYHOTO CTATUYECKOTO pac-
YyeTa CUCTEMEL.

MaxkcuMalibHble OTHOCUTEIbHBIE CMEIIEHUST OMIOPHBIX TOUEK MOIYT
OBITh TTOJTYYEHBI U3 pacueTa 31aHus (OMOPHOM KOHCTPYKIIUM) MO0, Kak
KOHCEpBaTUBHOE TOITYIIEHUE, U3 TTO3TaXKHBIX CIIEKTPOB OTBeTa. [J1s moc-
JIEAHEro ciaydasi MAaKCMMaJIbHOE CMEIleHNEe KaXI0l OIOphl pPacCUMThIBA-
ercsl 1o popmyJe:

= 2
Sd - Sag/w )
rae Sa — CIHEKTPaJIbHOC YCKOPEHUE (B g) Ha BBICOKOYAaCTOTHOM KOHIIC
criekTpa (MaKCUMAJIbHOE YCKOPEHHME OTMETKM);
w — coOCTBeHHasl yacToTa KojeOaHUil OCHOBHOM KOHCTPYKLIMH,

pan/c.

OnpeneneHHOE TAKMM 00pa3oM IlepeMelleHre 3a0aeTCsT KaKIol OIo-
pe B HanboJiee HeOJArompuUsITHOM COYeTaHUM. Peakliuy cUcTeMBbl, 00yC-
JIOBJICHHBIE MHEPLIMOHHBIMU 3G (GEKTaMI I OTHOCUTEIBHBIMU CMEIIEeHN -
SIMH OTIOP, JIOJIKHBI OBITh CKOMOMHMPOBAHBI IT0 METOY a0COTIOTHOTO CyM-
MUPOBaHUS.

[ yMeHbIIIeHUs] KOHCepBaTU3Ma pacdyeTa Ha MHOTOOIIOPHOE BO3/Ieii-
CTBHME PEKOMEHJIYeTCS MCII0JIb30BaTh aJIbTEPHATUBHBLINA METOJ, OCHOBAH-
HBII Ha UCTIOJIb30BAHUM TIPU pacyeTe Ha CEMCMOCTOMKOCTh CIIEKTPOB OT-
BeTa JIJIs KaXKJIOi TPYIIIbI OIOpP, Pa3MEILIEHHbBIX Ha OJHONM OTMETKE WMJIU
HMMEIOLIMX OAMHAKOBBIC XapaKTePUCTUKKU CEICMMUECKOTO BO3ICHCTBUSI.
[Ipu BeIMOJIHEHUH pacyeTa HAa MHOTOOIIOPHOE CEICMUUYECKOE BO3ICHCTBIE
TakKXKe HeoOXOAUMO YUMTHIBATH OTHOCUTEIbHBIC CMEILICHHUST OIIOp B HaU-
GoJiee HEOJIATOMPUSITHOM COYETAHUU, UCIIOb3Ys OOBIYHBIC METOIBI CTa-
TUYECKOIo pacyeTa.

11.3.9. Cratnueckuit MeTOI UCITOJIb3YeTCsI IJIsl TPEABAPUTEILHON OLICH -
KU YPOBHS CeICMMYECKMX Harpy30K Ha HAYaJIbHBIX CTaIUSIX IIPOSKTUPOBA-
Hus. Ecnu nepBas yactora kosiebanuit 6osbine 20 Iir, pacyer Takxke 10-
ITyCKAETCSI BBITIOIHATH CTATUIECKMM METOIOM C YMHOXKEHHEM YCKOPEHUIA,
MOJTyYEHHBIX 10 CIEKTPY OTBeTa, Ha KO3 dUUMeHT 1,3 1151 4aCTOThI B IU-
anasoHe 20—33 Ii1 u Ha koadduumeHT 1,0 11 yacToThl 60Jbie 33 IiI.

11.3.10. JInHelHO-CceKTpaabHbI METO/ CJIENYeT UCITOIb30BaTh TOIb-
KO JIJISI pacyeTa JMHEWMHO-YIIPYruX cucTeM. MeToln IMHAMUYeCKOro aHa-
JIM3a He UMEET OTPaHUYCHUIM 110 TIPUMEHEHUIO.
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ITpu pacuete no M/IA HEOOXOAUMO YUUTHIBATh PACCESIHUE SHEPTUU, a
B HEOOXOAUMBIX CITydasix HeJIMHEHHbIe XapaKTePUCTUKU CUCTEMBI.

11.3.11. Memoo ceiicmuueckoii kearuguxayuu obopydosanus. Memoo
«0b0x00a Ha mecme»

Mertoj «00xoma Ha MECTe» MCIIOJIb3YETCS IIPU OLIEHKE CeMCMOCTOMKO-
cTU 000PYIOBaHMS ASHCTBYIOIIMX CTAaHIIMI. DTOT METOJ OCHOBAH Ha HC-
ITOJIb30BaHUHU CJICAYIOIINX JaHHBIX:

OITBITa IIPOSKTUPOBAHMS 0O00PYIOBAHUS IJIsI CEIICMOOITACHBIX PaliOHOB,;

OITBITA KCIUTyaTalliM ¥ IIOBeACHMSI 000PYIOBaHMUS Ha CTAHLIUSX, IO~
BepraBIIMXCS CECMUIECKIM BO3ICHCTBUSM;

00pabOTKHU Pe3yJIBTATOB 9KCIIEPUMEHTATBHBIX UCCIENOBAHUI CECMO-
CTOMKOCTHA 000PYIOBAaHUS U €T0 JICMEHTOB.

Ha 6a3e nepeurciieHHbIX BbIlIEe JAHHBIX (POPMYJIUPYIOTCS TpeOOBaHUS,
BBINOJIHEHUE KOTOPBIX FApaHTUPYET CECMOCTOMKOCTh OIpeneIeHHOro
tuna obopynoBaHus. OCHOBHas 3a7aya MeToJa «00X0Ja Ha MECTe» 3aK-
JIIOYaeTcsl B TOM, UTO CIELMATUCT, UMEIOIINI OomNpeneJeHHYI0 KBaTUdu-
Kallulo, MMPY MHCHEKIIUU 000PYIOBaHUS HAa CTAaHIIMU OIIPEACIISIET, BBIIIOI-
HEHBbI WJIM HET IIPY IMPOEKTUPOBAHUU M HA MOHTaXe Te TpeOOoBaHMUsI, KO-
TOpBI€ YCTAaHABJIMBAIOTCS JJI TOTO WJIM MHOTO O0OpYyIOBaHUE B LIEJISIX
obecreueHus ero ceiicMocToilkocTu. Tak, HampUMep, MPU UHCIIEKLIUU
00opymoBaHus, AT KOTOPOTO MPEAYCMOTPEHBI MEPOIIPUATHS IO 00ec-
MEYCHUIO CEMCMOCTOMKOCTH, B IIEPBYIO O4Yepelb IMPOBOMIUTCS IIPOBEpPKa
MMPaBUJILHOCTH BBIMIOJTHEHUSI 3THX MEPOIPUSITHUIA.

BcnomMorarenbHble TPyOOMPOBOIbI U CUCTEMbI BO3IYXOBOAOB MOTYT
ObITh KBATM(ULIMPOBAHBI KaK CEICMOCTOMKYE MO aHaIMU3y XapaKTepa pac-
MoJioXXeHus1 u Tuiy orop. Hacockl, anekTpoaBuraTead U KOMIIaKTHEIE
TEeMI000MEHHUKMU, KaK MPaBUJI0, OLICHMUBAIOTCS MO KaYeCTBY U TUITY 3aK-
peruieHus Ha yHIaMeHTe.

BaxxHbIM MOMEHTOM MPU celicMUYECKOI KBATM(PUKALIMKI 000PYIOBaHUS
SIBJISIETCSI OLIEHKA BO3MOXHOI'0 TMHAMUYECKOTO B3aUMOJeHCTBUS (YIapOB)
MEXIy OTIEIbHBIMU 3JIEMEHTaMKU O0OpYIOBaHMS, a TaAKXKe MEXITy 000py-
JIOBAaHUEM 1 CTPOUTEIbHBIMM KOHCTPYKIIMSIMU ITPU CEACMMYECKOM BO3IEH-
ctBuM. Hampumep, He moITycKaeTcsl coymapeHue IIPpUBOIOB apMaTyp ¢ 3Je-
MEHTaMU1 000pyHOBaHUS U CTPOUTEIbHBIMUA KOHCTPYKLIMSIMMU.

[Tpu BBIMOTHEHNY MHCIIEKIINI 10 CeicMIMIeCKOl KBabuKanuy 000-
PYIOBaHUA Ha KaXIblii TUIT 000PYA0BaHUA O(POPMIIAIOTCS OOXOIHBIE JIU-
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CThI, B KOTOPBIX TIepeuyrciIeHbl BCe TPeOOBaHUSI, IPEAbsIBIIsIEeMbIe K OIpe-
JIeJleHHOMY Ty obopynoBaHus. CrielIaIUCT, BbIMOTHSIOIIUI NWHCITEK-
LIMI0, 3aIOJIHSET JUCThI, OTMeYasl BBIMOJHEHUE TeX WU UHBIX TpeOoBa-
HUM 10 CEUCMOCTOMKOCTHU.

11.4. Ouenka ceiicMOCTONKOCTH

11.4.1. OLeHKY ceiicMOCTOMKOCTU 3JIEMEHTOB O0OPYIOBaHUS U TPY-
OOTPOBOIOB CJIEAYET BBIMOJHSATH MO JOMYyCKAaeMbIM HAMpPSIKEHUSIM, TI0
JIOTTYCKAeMBbIM MEePEeMEILEeHUSIM, TI0 KPUTEPUSIM ILUKINYECKON MPOYHOC-
TU U YCTOMYMBOCTH.

11.4.2. T1pu olieHKe CeICMOCTOMKOCTH IO AOITyCKAeMbIM HaTPSIXKEHU -
SIM JTOJDKHBI YYUTBHIBAThCS TOJIBKO T€ 3KCILTyaTallMOHHbIE HArpy3Ku WK
BHYTPEHHUE YCUJIMSI, KOTOPhIE HE PEeaKCUPYIOTCS IPpY BOZHMKHOBEHUU
B 2JIEMEHTaxX MECTHOM WJIM OOIIEeH TTacTUYeCKOi nepopMaliim (BeCOBBIS
Harpy3Kku, BHYTpeHHEe WIM HapyXXHOe JaBJICHUE, HaIayB, HATPY3KUA OT
MIPUCOSTMHUTEIbHBIX KOMMYHUKAIINIA).

11.4.3. YpoBeHb HOMYyCKaeMBIX HAIIPSDKEHUI IIPU OLICHKE CeICMOCTOM-
KOCTHY Ha3HAYAETCS B 3aBUCUMOCTH OT KaTerOpyii HanpsikeHui. JlelicTBue
[13 mpupaBHMBaeTCs K Cilyyalo HapylIeHUsT HOPMaJIbHBIX YCJIOBUIA 9KCI-
JlyaTaluu.

11.4.4. [lomyckaeMble HaNpsixKeHUS [G] OMPEnessIoTCsI B COOTBETCTBUU
¢ nojoxeHusiMu paszaena 2 Hopwm.

11.4.5. OueHka mMpoOYHOCTU JIEMEHTOB KOTJI0B, HAXOASLLIUXCS MO/ JaB-
JIEHUEM, TIPOM3BOAUTCS 110 TOIMyCKaeMbIM HaIPSLKEHUSIM, TIPUBEISHHBIM

B Tabxa. 11.3.
Tabauuya 11.3

Coueranue Harpy3okK M J0IyCKa€MbI€¢ HANIPSAKCHUA JIA 3JICMEHTOB KOT/IIOB

Coyetanue PacueTHas rpynma Hornyckaembie
- y HAaIpsKEHUS
Harpysok KATETOpUIA HATIPSDKEHU A
HYD + 113 G 1.3[0]
HYS + H3 [Gms WIn Gmms] + Gbs 1,8[6]

11.4.6. 119 nerajieil KOTJIOB, HE HAXOMALIMXCA MO IaBJIEHUEM, B 3a-
BUCUMOCTH OT KaTeropuii HampspkeHuii (cM. tadm. 11.3), roe koadduim-
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€HT IIPU JOITyCKAEMbIX HAIIPSDKEHUSIX TOJDKEH YMHOXAThCcs Ha 1,1 ¢ oK-
pYIJIEHHEM B CTOPOHY MEHBIIEH BEJTMIUHEI.

11.4.7. CpenHue HaTpsiKEHUSI CMSATUS HE JOJKHBI MTPEBBIIIATD;

JUTSt IOIBVKHBIX IIAPHUPOB G = 2[0],

TSl HETIOJIBMKHBIX IIApHUPOB 6 = 3[0C].

11.4.8. CpenHue KacaTeabHbIE HATIPSIKEHUSI, BbI3BAaHHbBIE CPE3bIBAIO-
IIMMU Harpy3KaMu, B IIapHUPaX MOJABECOK, CBAPHBIX 1IBaX U T.II. HE M0~
>KHBI TIpeBbIath T = 0,8[G].

11.4.9. CpenHue HampspKeHHUs PacTsSDKEHUS 110 CEUeHUIO pe3b00BOit
YaCTH MOIBECOK, BRI3BAHHBIC ACHCTBMEM BECOBBIX U CEMCMMYECKUX Ha-
IPY30K, HE JOJDKHBI MpeBbIIIaTh BeaAnduHbl 0,95[G].

[IpuBeneHHBIe HANPSZKEHUS, ONPEISICHHBIE II0 CyMMaM COCTaBJISIIO-
IINX CPEIHUX HAMPSDKEHUN pacTsSLKeHUsI, U3rnba M KpydeHUs B pe3b00-
BOI1 YaCTU IMOJBECOK ITPH CEMCMMYECKIX BO3IECUCTBUSIX, HE JOJIKHBI IIpe-
BBIIIATDL BeJIMYUHBI 1,65[0].

CpenHue KacaTeJbHbIe HaIllpsDKeHMsI, BbI3BAHHBIE IEHCTBUEM BECOBBIX U
CeMCMMYECKUX HAaTPy30K B pe3b0e MOABECOK, He NOJKHBI ITpeBbiiaTh T = 0,8[G].

11.4.10. PacyeT HA UMKINYECKYIO IPOYHOCTH TTPOBOIUTCS B COOTBET-
CTBUHM ¢ TpeboBaHUSAMU TToapasnaena 5.4. [Tpyn aToM MakcuMaabHas aMIT-
JINTY[Ia HAIIPSDKEHUM OIpeaeisieTcs ¢ yaeToMm aerictBus 113 u yncio muk-
JIOB HArpyXXeHusI IpUHUMaeTcsl paBHBIM 50.

PacueT Ha IUKIIMYECKYIO IPOYHOCTh HE IIPOBOAMTCS, €CJIM IOBPEXKIa-
€MOCTh OT BCEeX BUIOB Harpy30K Ha 3JIEMEHTHI KOTJIa He TIpeBbimaeT 0,8.

11.4.11. BennuuHbI JOMTyCKAaeMbIX NepeMelleHUi (Mporud, cMelleHre
M T.11.) CJIAyeT 3a4aBaTh B 3aBUCUMOCTHU OT YCJIOBHMI SKCILIyaTally U TPe-
0OBaHMIA K XKECTKOCTH 3JIEMEHTOB KOHCTPYKINM (TIPEIOTBpAIllCHUE BbI-
Oopa 3a30pa 1 CoyIapeHMs JICMEHTOB, HEJOITyCTUMBbIE ITIEPEKOCHI 1 T. 11.).

11.4.12. OueHka MpOYHOCTU BJEMEHTOB OMOpP KOTJIOB U TPYOOIPOBO-
J0B BbITIONIHAETC 110 cooTBeTcTBYOIMM CHUII 1 1o Bcem oTHOCAIMM -
Csl K HUM HOPMaTUBHBIM JOKYMEHTaM C YU€TOM CECMUYECKUX Harpy30K,
MOJIYYEHHBIX pacyeTOM Ha CeMCMOCTOMKOCTb Mo HacTosuM Hopmam.

11.5. OOmue MPUHIMIBI TOCTPOEHNS TUHAMIUYECKUX MOjIesei

11.5.1. Jlunamudeckast MozieJib 000pya0BaHUs WX TPYOOTIpOBOAA IPU
aHaJIM3e CeMCMOCTOMKOCTH — 3TO IMHAMUYECKasi CUCTeMa C KOHEUYHbIM
YKCJIOM CTeIeHel CBOOOIbI, JOCTATOYHO MOJIHO OTpaxaroliiasi OCHOBHbIE
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IMHAMHWYECKIE CBOMCTBA paccMaTpHUBaeMOll KOHCTPYKIIMM, IO PeaKIInNi
KOTOPOU Ha 3aJJaHHOE CEMCMUYECKOE BO3IECTBUE OLIEHUBAETCS CEMCMO-
CTOMKOCTH pPealbHOM KOHCTPYKIIWU.

11.5.2. ObopynoBaHue n TPyOOIIPOBOIBI MOTYT OBITH TPEACTaBIICHBI
MIPOCTPAHCTBEHHBLIMI WY TUIOCKUMHW TUHAMWYESCKUMU MOICISIMU.

11.5.3. Ilmockast iMmHaMU4YeCcKast MOJIEJIb — 3TO JUHAMUYeCKasl CUCTe-
Ma, IBUKEHNE TOYEK KOTOPOM MTPOUCXOAUT B OMHOM IIJIOCKOCTH, a e YII-
pyTHe CBSI3U pabOTaIOT MPU MIOCKOM 1e(OPMUPOBAHHOM COCTOSIHUU.

11.5.4. TTnockyio AMHAMUYECKYIO MOJEJb JOITYCKAETCsl UCTOIb30BaTh
B T€X CITydasx, Koraa KOHCTPYKIINS NMeeT TNIOCKOCTh CUMMETpHH. B mpy-
TUX CIydasX HeOoOXOAMMO CrelMabHOe 000CHOBaHWE BO3MOKHOCTH MC-
MOJIb30BaHUS IUIOCKOI MOJIEJIN.

11.5.5. Macca KOHCTpYKLIMM, CO3aarolasi Mpy KOJICOAHUSIX MHEPLIMOHHBIE
Harpy3Ku, COCpeI0TOUMBAETCS B YIOBBIX TOUKAX (y3/1aX) AMHAMUYECKO MOACIH.

11.5.6. Obwue npuHyunsl NOCMPOEHUSL pacuemHbiX Modeneli

11.5.6.1. OcHoBHas 3agaya MOCTPOECHUSI JTMHAMUUECKON MOIEIU NP
aHaJIn3e CEMCMOCTOMKOCTU COCTOUT B OIIPEIEJICHUN PallMOHAJbHOTO
YPOBHSI MIeaan3aliy KOHCTPYKIIMM, 00ECIIeUrBalOIIEero He00X0IuMYIO
TOYHOCTb OLICHKM AMHAMUYECKOW peakuu CUCTEMBI.

11.5.6.2. JuHaMU4YeCKME XapaKTePUCTUKU KOTIA OMPEAEIISIOTCS MHEP-
LIMOHHBIMU, YIIPYTUMU 1 TUCCUTIATUBHBIMM TTapaMeTpaMyi KOHCTPYKTUB-
HBIX BJIEMEHTOB.

11.5.6.3. ITocTpoeHne TMHAMUYECKONW MOJEIN MPOBOAUTCI B TaKOM
MOCJIeI0BaTEeIbHOCTHU

MpeaBapuTe/bHasl pa30MBKa CUCTEMbI Ha COCTABHBIE 3JIEMEHTHI;

Ha3HAaYeHNE Y3JIOBBIX TOUEK;

Ha3zHavYeHMUe 00OOILEeHHBIX KOOPIMHAT;

orpeaeieHre MHEPIMOHHBIX 1 YIIPYTUX XapaKTepUCTHUK;

aHaJIN3 COOCTBEHHBIX YACTOT OTIAEIbHBIX CTPYKTYPHBIX MOACUCTEM;

OITUMU3ALIMS TapaMETPOB TUHAMUYECKON MOIEIH.

11.5.6.4. I1pu MOCTPOEHUM YIIPYTrOi CXeMbl AMHAMUUECKOM MOJC/IN B
MepBYIO ouepedb PYKOBOACTBYIOTCSI TPeOOBaHUSIMU, ITPEAbIBISEMBIMU K
pacuyeTHBIM MOJEC/ISIM IIPUA OLICHKE CTaTUYECKOM MPOYHOCTH. JloImoIHM-
TEJIbHO YYUTHIBAIOTCS OCOOCHHOCTHU 3JIEMEHTOB KOHCTPYKILIMU, TUHAMM-
yeckasi paboTa KOTOPBIX OTJIMYAETCS OT CTaTUIECKOM (ITOABECKHU, COSIM -
HEHUs ¢ 3a30paMu, IeMIT(PUPYIOLINE YCTPOMCTBA U T. I1.).

Pa30uBKa cucTteMbl Ha 2JIEMEHTHI IIPUBOJIUT €€ K JUCKPETHOMY BUY,
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YUUTBIBAIOLIEMY AMHAMUYECKHE OCOOCHHOCTU B3aMMOIEHCTBUS OTIC/Ib-
HBIX 3JIEMEHTOB U UX BIMSHUE Ha TMHAMUYECKYIO PEaKIIUIO CUCTEMBI.

11.5.6.5. Pa30ouBKa cucTeMbl Ha DJIEMEHTHI IPOU3BOANUTCS C TAKUM pac-
YETOM, UTOOBI Y3JIbl IMHAMUUYECKOI MOJIEIM pacioyiarajiuch B MeCTax Hau-
0oJIBIIIe# KOHILIEHTPALMM MacChl M1 HANOOJIbIIEH OJATIMBOCTH KOHCTPYK-
LIMH, a TAKKE B TOUKaX, IBIDKEHNE KOTOPBIX OIpeaessieT B3auMOISICTBIC
3JIEMEHTOB CUCTEMBI TIPY KOJe0aHUSIX (MeCTa pa3BeTBICHMS, IIPUCOEIU-
HEHMS K KOHCTPYKIIMM CBsI3eil, 1eMMepoB U T. I1.).

11.5.6.6. lia Ha3HaYeHUsT 0OOOIIEHHBIX KOOPIAMHAT MOTYT OBITh TTPH-
MEHEHBI JIBa TToaxoaa: (hOpMalIbHbIN 1 aHATUTUICCKUIA.

[Ipu dopmanbHOM ITOAXONE Y3JIOBbIE TOUKM HA3HAYAIOTCS B KaXKIOM
IPaHUYHOM CEYEHMU COCTaBHBIX 3JIEMEHTOB IMHAMMYECKOI Moaenn. Kax-
IbIA y3eJ MMeeT oT 3 10 6 crerneHeil cBOOOAbI, M aHAIU3 MaplUaIbHbIX
CHCTEM B 9TOM CJIyJyae He IPOU3BOAMUTCSI.

AHaJTMTUYECKUI TTOIXO/ MpeanoaraeT aHaau3 IMHaMUUeCKOi Mojie-
JI1, HA OCHOBAHWU KOTOPOTO MCXO/IS M3 3apaHee YCTAHOBJIEHHOTO YPOBHS
BBICIIIE}I COOCTBEHHOM YaCTOTHI paCUCTHOM IMHAMUYCCKON MOIEIN IIPO-
MU3BOJIUTCS YTOYHEHUE MTapaMeTPOB ATMHAMUUECKOM MOICIH.

11.5.6.7. Tak Kak ceiicMMYeCKO€e BO3IEICTBIE IIPEACTaBIsIET COOOI OT-
HOCUTEJIbHO HU3KOYACTOTHBIN MPOLIECC, XapaKTEPU3YEMbBI YaCTOTHBIM
cnektpoM ot 0,1 go 30 i1, npu aHanIU3e ceiCMOCTORKOCTU JTUHEMHO YII-
PYIMX CUCTeM PEKOMEHIYETCsl pacueTHbIE MOACIU CTPOUTh TaKUM 00pa-
30M, YTOOBI 3HAYCHUS HMapLUUaIbHBIX YacTOT He IpeBblmmanu 120—150 Ii.

1 HeTMHENHBIX CUCTEM TPaHUYHBIN YaCTOTHBIN YPOBEHDb IIPUHNAMA-
€TCS C YUeTOM YCJIOBUN IMHAMMYECKONW pabOThI 371€MEHTOB C HEJIMHEH-
HBIMU XapaKTepUCTUKAMM.

11.5.6.8. TTpu ompeneleHM WHEPLIMOHHBIX ITapaMeTPOB PEKOMEHIY-
€TCs UCTIOIb30BaTh CIEAYIOIIEE:

B IIPOTSDKEHHBIX CUCTEMAaX ¢ paBHOMEPHO pacIIpeaeIeHHON Maccoil 1
ITOTOHHOW M3TMOHOM 3KEeCTKOCTBIO (TPYOOITPOBOALI, OAJIKM U T. I1.) MHEP-
LIMOHHBIE TTapaMeTPhl B Y3Jlax IPUHUMAIOTCS PaBHBIMU 3HAUYCHUIO I10JI0-
BUHBI MacCChl ITPUMBIKAIOIIUX K HUM YYaCTKOB, 3aKJIFOUEHHBIX MEXIY CO-
CEIHUMM Yy3JIaMU;

JUTSI DJIEMEHTOB KOHCTPYKIIMU, KOTOPbIE MOXKHO TMPEACTaBUTD KECTKUM
TEJIOM, B y3€JI, paCITOJIOXKECHHBIIN B LIEHTPE Macc, IPUBOIMTCS BCS Macca Tea;

MAacCCOBbIE MOMEHTHI MHEPLMU IS KeCTKOIO Tejla, COOTBETCTBYIOIIIE
VYIJIOBBIM O0OOIIEHHBIM KOOpAMWHATaM, OMNpPEaeISIIOTCS OTHOCUTEIBLHO
oceli, IPOXOASIINX Yepe3 ero LeHTP Macc.
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11.5.6.9. ZKecTKoCTHBIE XapaKTEPUCTUKH YIIPYTUX 3JIEMEHTOB TMHAMM-
YECKOM MOJIeIM ONpeaessIioTCs Ha OCHOBaHUM aHain3a paboThl AJIeMeH-
TOB KOHCTPYKIIMM TIPU BCEX BO3MOXKHBIX MIEPEMEILIEHUSIX Y3JIOB 10 HaIpaB-
JICHUIO 3aJlaHHBIX 000OIIEHHBIX KOOPAMHAT.

ITpu sTOM B 001LIEM Cy4yae yYUThIBaeTCs Aedopmaius n3rubda, pacrs-
JKeHUSI—CXKaTusl, CIBUTa U KPyYeHMUsI.

11.5.6.10. IIpu pacyeTe KOTJIOB IMOIBECHOIO TUIIA B JUHAMUYECKOMR
MOJIEIM HEOOXOAMMO YYUTHIBATh XKECTKOCTU MPUCOSANHUTEIbHBIX KOM-
MYHHUKAIIAI (Ta30X0J0B, BO3MYXOBOIOB U TPYOOIIPOBOIOB).

711 OLIeHK! CeHCMOCTOMKOCTH OIIOPHO-TIOABECHOM CUCTEMbI KOTJIOB
IMOJBECHOTIO TUIIa AMHAMMWYECKAasl MOEJIb KOTJIa AOJIKHA OBITh ITIOCTPOCHA
TaKMM 00pa3oM, 4TOObI YUeCTh BCe BO3MOXHbIE MepeMeIleHUsT dJIeMeH-
TOB CUCTEMBI, BIMSIOIINE HA U3MEHEHUE HArPy3KX Ha TOIBECKM.

11.5.6.11. Yuer BAusiHUS TapaMeTPOB AUCCUTIALIN B KOHCTPYKIIUK 000~
pyZIoBaHUS 1 TPyOOIIPOBOIOB MPU KOJIEOAHUSIX MPOM3BOAUTCS BBEIEHUEM
B pacyeT OTHOCUTEJIbHOTO NeMII(pUPOBAHUS, PEKOMEHAYeMbIE 3HAUSHMS
KOTOPOTO ISl PA3IMYHbIX KOHCTPYKIIMI NTpUBeNeHbI B Ta0. 11.4.

Tabauua 11.4
3HavyeHne OTHOCUTEBbHOro AemindupoBanusa k (B 10J9X 0T KPUTHIECKOTO)

DJIeMEHTbl KOHCTPYKLIMU SHACHME OTHOCHTEIE-
P HOIo AeMnupoBaHUsI
TpyGonpoBombI 00JIBIIOro muameTpa ( Dy > 100 mm) 0.02
1 00opyIoBaHue (TETUIOOOMEHHMKY U T. 11.) ’
TpyOormpoBonbl Majioro auaMeTpa (Dy < 100 Mm)
Y BHYTpeHHME AyTeMeHThI KoTia (impmsl, TI1, 0,01
OK urtm)
TA30x0MB1 ¥ BO3MYXOBOIBI KOTIOB TIOABECHOIO TUTIA 0,1
MeTaUTOKOHCTPYKIIMHY KOTJIa:
CBapHbIC 0,02
Ha GoJrax 0,04
BeroHHBIE KOHCTPYKLINN:
MpeaBapUTEIbHO HarpssKeHHbBIE 0,02
apMUpOBaHHbIE 0,04

Ilpumenanue. [1pu pacuete KOTI0B ogBecHOTO TUTA 110 JICM 3HAaUeHUE OTHOCUTEITD-
HOTO JeMIT(UPOBAHUS [IJIsI CUCTeMbI KOTeJI—3aaHue (Kapkac) nmpuaumaercs k = 0,05.
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11.6. MeToapl pacyeTa Ha CeliCMOCTOMKOCTh

11.6.1. Cmamuueckuii memoo

11.6.1.1. Be1munHbI cOCpe1OTOYEHHOM CEMCMUYECKOM HArPy3KHU, Ieii-
CTBYIOIIEH HE3aBMCUMO B IBYX TOPU30HTAJIbHBIX M BEPTUKATLHOM HaIlpaB-
JICHUSIX Ha k-10 TOYKY OIIOPHOI KOHCTPYKIIMH WJIM KOPITyca KOTja (KpoMe
KOPITyCOB ITOABECHBIX KOTJIOB), OIPEIEIISIOTCS II0 CAeAYIOIIe 3aBUCH-
MOCTH:

0, =M, k,(1+k),)g,
raie M, — cocpeloTOueHHas Macca KOHCTPYKLMM KOTJa, KT;
k, — xo>dduuneHT GalIbHOCTH, 3HaYeHUe KOTOPOro Ompees-
ercd 1o 1aoi. 11.6;

Tabauua 11.6
3nauenus Koadduuuenra k,

BaswbHOCTD 7 8 9

k, 0,25 0,5 1,0

k

h — KOS(I)d)I/IHI/IGHT BBICOTBHI pasMCIICHUA JIEMEHTA KOHCTPYKIIMU

S M h
k, = h =—;
> M, h’
i=1

3MeCh 1 — YMCJIO COCPEIOTOYSHHBIX Macc;
h, — BBICOTa OTMETKM PACHOJIOKEHUS K-MacChl, M.

11.6.1.2. I1pu onpenejieHU CEMCMUYECKON HArpy3Ku, OEUCTBYIOLIEH
Ha KOTeJl B BEPTUKAJIbHOM HanpaBJIeHuu, 3HaueHue k, mo m. 11.6.1.1
YMEHBILIAETCA B [Ba pa3a, a kK, IPUHUMAETCA paBHbIM (.

11.6.1.3. INpu pacuere KOTJIOB ITOABECHOTO TUIIA TOPU3OHTAIbHAS CEli-
cMHUUecKasl Harpyska, JeMCTBYIOLAsl Ha KOPITYC KOTJa, ONpeAeasieTcs 1o
3aBUCUMOCTHU

0,=0,8M, k k g,
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rae k,  — Kod(hGULMEHT MHTEHCUBHOCTU KOJIEOaHWIA KopIlyca, ITPUHU-
MaeMbliA paBHbIM 3HAYE€HMIO COOCTBEHHOM 4aCTOThI Kojeba-
Huil xopmyca (B ['i1), HO He Gosee 2.
BeprtukanbHas ceiicMuyeckasl Harpy3ka Ha KOpIyc MOJABECHOIO KOTjia
OIpEAeSIeTCs M0 3aBUCUMOCTHU
O, =M, kk g
B aToMm ciywae npu ornpeneneHun 3Ha4YEHUS K, YIUTBIBAETCS CyMMap-
Hasl BEpTUKaJIbHAsK )KECTKOCTD MOJABECOK U k, YMHOXAETCsl Ha 2/s.
11.6.1.4. CeiicMuuecKre Harpy3Ku Ha OTIeJIbHbIE 3JIEMEHThI KOTJIOB
1 00opynoBaHUE, YCTAHOBJIEHHOE Ha KOTJE, ONPEAEISIIOTCS 110 3aBUCH-
MOCTH

v G
on _Mo Mk koi’
e M, — macca OTAeNbHOTro 00OpYIOBaHMS, KT,
k. — Koa(ddulmeHT MHTEHCUBHOCTU KoJiebaHUii 0OOpyIoBaHUsI,

ol

MIPUHUMAaeMbIil paBHBIM 3HAaUYCHHWIO HU3IIEeH COOCTBEHHOM Ya-
cTtoThl obopynoBaHust (B I'ir), Ho He Oojee 3.
Il 060pynoBaHusl, KECTKO 3aKPETJIEHHOIO Ha KOTJIe, k , = 1.

11.6.2. Jlunetino-cnekmpanvHulii Memoo

11.6.2.1. dns ucnonb3oBanust JICM omnpeneisiior COOCTBEHHbIE 3HA-
YeHUS U BEKTOPbI pacCMaTPUBAEMOM TMHAMUYCCKON CUCTEMBI.
3HavYeHUsI COOCTBEHHBIX YAaCTOT OIPEIEIISTIOTCS YNCICHHBIM pellle-
HUEM 3aJa4i O COOCTBEHHBIX 3HAYECHUSIX:

[[K] - o [M]{®,} =0,

rie ®, — Kpyrosas 4acToTa n-it (popMbl COOCTBEHHBIX KOJIEOAHMIA,
{® } — coOCTBEHHBI BEKTOP 1A n-i (POPMBL;
[K] — MaTtpuna XecTKocCTu;
[M] — marpuna macc.
11.6.2.2. OnpenensieTcs BEKTOP MHEPLIMOHHBIX CEICMUYECKUX HArpy-
30K, JEHCTBYIOIIMX B HampaBJeHUU 00O0OIIEHHBIX KOOPAUHAT CUCTEMbI
MpU KoJiebaHUSX TT0 KaxIoil (hopMe:

[F,]=[M{®}C a,

rae [F | — Bekrop cun i n-it GopMbl COOCTBEHHBIX KOJIEOaHUIA,
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C, — GakTop «y4acTusi» MacChl MUl n-i GOPMbI COOCTBEHHBIX KO-
JiebaHuii:

C, ={P ' IMI{}AD }MKD,};

a, — CIEKTPaIbHOE YCKOPEHHUE, ONpPENEIeHHOE IO YacToTe Lisl n-i
(OpPMBL

st obopynoBaHus U TpyOOIPOBOAOB, PACHOJOXEHHBIX HA pa3Iny-
HBIX OTMETKaX CTPOMTEJIbHBIX KOHCTPYKLIUI, PEKOMEHIYETCsI ITPOBO-
JIUTh pacuyeT Ha MHOTI'OOIIOPHOE BO3AEHCTBUE, MPU KOTOPOM YUYUTHIBA-
I0TCSI OCOOEHHOCTU MOA3TAXKHBIX CIIEKTPOB OTBETa Ha KaxXJA0i OTMETKe
3aKperIeHHUS.

11.6.2.3. OnpeneneHue pacueTHLIX BHYTPEHHUX YCUIIWI (HaMpsIKEHUI)
B KaXKIIOM pacCMaTpUBaeMOM CEYCHUH CUCTEMBI IIPOU3BOIUTCS C MCIIOIb-
30BaHUEM CJIEIYIOIINX IIPAaBWII IIPOLICIYP:

CYMMHUPOBaHUS 110 hopMaM M HaIlpaBJIeHUSIM — KOPeHb KBaApaTHBII
13 CyMMBI KBaJIpaToOB

2
[Fl=\[ET +[ET +[£] +
CYMMI/IDOBaHI/ISI 10 rpynnaM TTO9TAaKHBIX CHGKTpOB — I10 a6COJ'IIOTHOI71
BECJINYUHEC

[FI=[F1+[E]+[F]+..:
ydyeTa BbICIIUX (popM KoseOaHUA.

11.6.3. Memo0 ounamuueckoeo anaiuza

11.6.3.1. Ing aHanu3a IMHAMUYECKOTO ITOBEACHUSI CUCTEMBI paccMar-
pUBaeTcs Cleaylollee YypaBHEHUE IBVDKCHUS:

M:X"+ CX' + KX =-M7X(r) - Fe, (1)

rme M — amaroHailbHasT MaTpWIla Macc;

— Martpuna AeMIIpUpOBaHUS;

MaTpuIia XeCTKOCTH;

— BEKTOp HaIPaBJISIOIINX KOCUHYCOB MEXITY CEMCMUIECKIM BO3-

JIEUCTBUEM M OOOOIIEHHBIMU KOOPIWHATAMMU,

X';(t)— celiCMMYEeCKOe BO3IEICTBUE, OIpeleIeHHOES B TEpMUHAX yC-
KOpeHUsI rpyHTa (OCHOBaHUS);

Fe — BexTop peakTWBHBIX CWJI, BO3HUKAIOIINX OT TOMOJTHUTEIbHBIX,
B TOM YHCJIe OT HEJIWHEWHBIX, CBSI3eil CHCTEMBI,

\xo
|
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X — BEKTOp Y3JIOBbIX MepeMelleHUN;
X' — BEKTOp Y3JIOBBIX CKOPOCTEii;
X" — BEKTOp Y3JIOBBIX YCKOPEHUIA.

Hust perneHust ypaBHeHus (1) BBIMOJHSIETCSI MOAATIbHOE MTpeodpa3oBa-
HUeE:

X=0Y, (2)
rme @ — marpuia, cocTosiias U3 7 CTOJIOIOB (POpM COOCTBEHHBIX KO-
JTIebaHN CUCTEMEI;
Y — HOBBIE MOJaJIbHbIE O0OOIIEHHBIE KOOPAWHATEHI.

[Tocne moncranoBku (2) B (1) 1 JOMHOXEHUSI BCETO YpaBHEHMSI ClieBa
Ha @7, noayyum:

DTM-DY" + DTCOY + PTK-D Y = —OTM+X(1) — PFe. (3)

YuuTtbsiBasi cBOiCTBA OPTOTOHAJILHOCTHU MaTpHll MaccC, KECTKOCTU N
I[eMl'I(bI/IpOBaHI/IH, MOXKHO 3aIlucarhb.

OTM-O =1; 4)
T.C. — 0.5 . .
CDC<D—2§nmn, ®)]
PT-K-P=Q2 (6)
n
roe | — eOWHUYHAs MaTpUIIa;
2:€Q  — [oMaroHajlbHasg Marpuila MOJAIBHOTO JeMII(UPOBAHMS,
Q2 — JIMaroHajbHasi MaTpHUIA MOJAJIBHOM KECTKOCTH;
Q — n-s1 cOOCTBEHHAsI 4acToTa KOJeOaHWil CHCTEMBI,
- — K03(p(pULIMEeHT MOJATBbHOTO AeMII(pUPOBAHUSI, COOTBET-

CTBYIOIUMI 7-1I COOCTBEHHON 4acToTe.
[Tocne ykazaHHBIX ITpeoOpa3oBaHMil ypaBHeHUE (3) MpUHUMAET BUI:

Y"+2 0 Y'+Q»Y =B, (7)
rae B = —CDT-M-r-X;(t) — O Fe. (8)

n
Bekrop B , mpezcraBieHHBIA B IPaBOM 4acTh ypaBHEHUS (7), MOXET
TPaKTOBAaTbCS KaK MOAAJbHBIM BEKTOP BHELIHUX U PEAKTUBHBIX HArpy-
30K. ClieyeT OTMETUTD, YTO €CJIU Pa3MEePHOCTh UCXOAHOM CUCTEMBI ypaB-
HeHuit (1) cOOTBETCTBYET OOLIEMY UMCITY CTeleHell cBOOOIbI, MpeacTaB-
JIEHHBIX B pacueTe (IocTyIaTte/ibHbIe U BpalllaTeIbHbIE ITepeMelleHUSs pac-
YETHBIX CEYEHUI CUCTEMBI), TO pa3MePHOCTh ypaBHEHUSI (7) COOTBETCTBYET

qucity popM COOCTBEHHBIX KOJIeOaHUIi, YUUTHIBAEMBIX B pacueTe.
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B pamkax mMeTona IMHAMUYECKOIO aHaau3a ypaBHEHUE ABUKEHUS
cucteMbl (7) pemraeTcsl MPsIMbIM TTOIIArOBBIM MHTErPUPOBAHUEM ITUX
ypaBHEHMI ¢ TPUMEHEHUEM LIEHTpaJbHO-PAa3HOCTHOI cxeMbl. Hauab-
HbI€ YCJIOBUS (TTepeMEeIeHUsI, CKOPOCTU U YCKOPEHUSI TOYEK CUCTEMBI B
HYJI€BO MOMEHT BpeMEeHU) MpeanosaratoTcsi HyJeBbIMU. MOXeT ObITh
MPUMEHEHA CJIeAyIolasi KOHEYHO-PA3HOCTHAS anlpOKCUMAaLUS ISl Te-
KYIIYX 3HAYEHUI CKOPOCTEN U YCKOPEHUIA:

Y'"=(Y,;, —2Y,—-Y, )/ )
Y =3Y,-4Y ,+Y )/ (2:60). (10)
Iloncrasnsisa cootHoieHus (9) u (10) B (7), moyduM BbIpaXKeHUE
st Y,
Y5 =Y, T 0Y, 5 (11)
0Y,;, = O0Y, + 0B, —2¢ 0 Y —Q*Y). (12)
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Ilpuaoscenue
Cnpaeounoe

TEPMUWHBI N OITPENEJTEHUA

3emieTpsicenne (ceiicMHUecKoe BO3eilcTBME) — KOJICOAHUS 3eMIIH,
BBI3bIBAEMBIE MTPOXOXKIECHUEM CEMCMUYECKUX BOJIH, U3JIyYEHHBIX U3 Ka-
KOro-JIM00o ovara yrpyroi sHepruu.

M HTEeHCHBHOCTD 3eMIeTPSACEHHs] — Mepa BeJIMYMHBI COTPSICEHUS TPYH-
Ta, onpeelisieMas mapaMeTpaMu JBUXKEHUS TPYHTA, CTETIEHbIO pa3pylile-
HUS COOPYKEHUI U 3MaHUM, XapaKTepPOM M3MEHEHU 36 MHOM TTOBEPXHO-
CTU 1 TAaHHBIMU OO MCITBITAHHBIX JIIOIbMU OLLYILLICHUSX.

CeiicMUYHOCTD IUIOIIAJKHA CTPOMTEIbCTBA — MHTEHCUBHOCTH BO3MOX-
HBIX CEMCMMYECKUX BO3IEWCTBUI HA TIOIIAJAKE CTPOUTEILCTBA C COOT-
BETCTBYIOIIMMM KaTETOPUSIMU ITOBTOPSIEMOCTH 32 HOPMATUBHBIN CPOK.
CelicMMYHOCTh YCTaHABIMBACTCSI B COOTBETCTBUM C KapTaMU CelicMUYec-
KOT'0 palioOHMpOBaHUS 1 (WIX) MAUKPOPaiOHMPOBAaHUS IIOIIAIKH CTPOU-
TenbcTBa. OHA U3MepsieTcs B 0ajutax mo mkane MSK-64.

CeiicMOCTOIKOCTb 3HEPreTHYECKOro 000PYI0BAHIS — CITOCOOHOCTb KOH-
CTPYKLIMU COXPAHATb B ONPEAECICHHONW CTENEHU MPOYHOCTh, YCTOMYM-
BOCTb, T€PMETUYHOCTh U PAOOTOCIIOCOOHOCTh MPU 3eMJIETPSICEHUU.

AkceJieporpamMma 3emiieTpsiceHusi — 3aBUCHMOCTb OT BpeMEHU abCOIoT-
HOTO YCKOPEHMS TpYHTa (OCHOBAaHMS) IJIsT OTIPENe/IECHHOIO HallpaBICHMS
B BUJIe TpacuKa Win B TaOAM4YHOI (hopme (oL pOBKa).

AHaJioroBasi akceJieporpaMMa — 3aIich peaTbHOTO 3eMJICTPSICEHUS, HC-
roJib3yeMasl JUIsl pacyeTa Ha CeCMOCTOMKOCTb.

CuHTe3upoBaHHas akceJieporpaMMa — akcejieporpamMma, MnojyyeHHast
aHAJIUTUYECKUM ITyTEM Ha OCHOBE 00pabOTKM 1 CTATUCTUYECKOIO aHaIu-
3a psijla aHAJIOTOBBIX aKCEJIEPOrpaMM.

OtBeTHas akcelieporpaMmMa — akcejeporpamMmMa TOUKM KOHCTPYKIIWM,
onpenessieMast U3 pacueTa BhIHYKISHHbBIX KOJeOaHU TTpU ceiicMUYeCcKOM
BO3IEUCTBUMU.

IToaTaxkHag akcejeporpaMma — OTBETHasl aKkceJieporpaMma OTIEIbHBIX
BBICOTHBIX OTMETOK COOPYKEHMSI, Ha KOTOPBIX YCTAHOBJIEHO 000PYIOBaHUE.
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CrekTp oTBeTa (peaximii) — COBOKYITHOCTb a0COJIIOTHBIX 3HAYEHW I MaK-
CHMaJIbHBIX OTBETHBIX YCKOPEHU I TMHEHHO-YIIPYTOil CUCTEMBI C OTHOM CTe-
MEHbIO CBOOOBI (OCIWIIISATOPA) MPU BO3ACHCTBUM, 3aJaHHOM aKCeJIepor-
paMMOIi; 5TU 3HAYEHMST OTTPENEIISTIOTCS B 3aBUCMMOCTH OT COOCTBEHHOM Ya-
CTOTBI M 3HAUYEHMSI OTHOCUTEIBHOTO AeMI(UPOBAHUS OCLIWILISITOPA.

PacumpenHslii cieKTp oTBeTa — CIIEKTp, MOJIYYeHHbIN MyTeM pacIliu-
PEHUSI IMKOB CIIEKTPA OTBETA B LIEJSIX MOBBILLICHUST HAIE)KHOCTU BbINOJ-
HSIEMBIX PACYETOB HA CEMCMOCTOMKOCTD.

Orudaronmii ClieKTp 0TBeTa — CIEKTP, MOJIYYCHHBIN O pe3y/IbraTaM
00pabOTKH CITIEKTPOB OTBETA, JIJIsI HAaOopa aHAJIOTOBLIX U (MJIN) CUHTE31-
POBaHHBIX aKCEJIePOrpPaMM.

CrekTp K03(GHIueHToB JMHAMHUYHOCTH — Oe3pa3MepHbIii CIIEKTp, I10-
JIY4CHHBIN JeJeHUeM 3HaueHUI CIIEKTpa OTBETa Ha MaKCUMAaJbHOE ITH-
KOBOE 3HAYCHUE YCKOPEHUsI COOTBETCTBYIOIICH aKceaeporpaMMEl.

CraTnyecKuii MeTO/I pacyeTa Ha CeliCMOCTOMKOCTh — YIIPOIICHHBIN Me-
TO[I, COTJIACHO KOTOPOMY pacHpeNeieHUE CEMCMUYECKUX HArpy30K, Ieu-
CTBYIOIMX HA KOHCTPYKLMIO, MIPUHUMAETCS TTOJOOHBIM pacIpeaeeHIIO
MAaccChbl, a BEJIMUYMHBI ATUX HArpy30K OIpeAessaoTCs Mpy MOMOILIM Habopa
KO3(p(PpULMEHTOB.

JInHeiiHO-CreKTPAJIbHbINA METO/I pacyeTa Ha CelicMOCTOMKOCTh — METO/I,
B KOTOPOM BEJIMYMHBI CECMUYECKUX HATPY30K OMPEAEISIIOTCS 10 CITEKT-
paMm OTBeTa B 3aBUCUMOCTH OT YacCTOT U (DOpM COOCTBEHHBIX KOJieOaHMA
KOHCTPYKIIWH.

MeToa TMHAMMYECKOTO aHAJIM3a CelCMOCTOMKOCTH—METOJ YHUCIEHHO-
IO UHTETPUPOBAHUS YPABHEHUU NBVKCHUSI, IPUMEHSIEMbIX JUISI aHAIN3a
BBIHYKIEHHBIX KOJe0aHWI KOHCTPYKIIMM IIPU CEMCMUYECKOM BO3MEk-
CTBUM, 3aJaHHOM aKCEJepOorpaMMaMM 3€MJIETPSICEHUIA.

IIpoekTHOE 3emMieTpsiceHHe — 3eMIIETPSICEHUE CO CPEIHEi MOBTOpSsie-
MOCTBIO OIMH pa3 3a CPOK CJIYKObI CTAHLIWH.

HopmanbHbie yCI0BHA IKCITyaTaAlMM — CTallMOHAPHBIN pexXXuMm pabdo-
Thl 0O0OPYAOBaHMS TIPYU HOMUHAIBLHOM IIPOU3BOAUTEIBHOCTH.
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12. KOHTPOJIb BUBPOITPOYHOCTHU TPYBOIIPOBOAOB "
TPYBHbBIX BJIEMEHTOB OBOPYIOBAHUA U KOTJIOB

12.1. O0mue moJioKeHus

B pasnene paccMoTpeHbl OCHOBHBIE TPeOOBaHMSI K KOHTPOJIIO BUOPO-
IMPOYHOCTH JIJIsI TPYOOIIPOBOAOB M 000PYIOBaHUSI, IIOABEPTaIOLINXCST BUO-
pPaLIMOHHOMY HAarpy:K€HWIO MPY YCTAHOBUBIIEHCS M HEYCTAHOBMBILIEICS
BuOpaumu. [IpuBeneHbl KpUTEPUN 151 OLIEHKU TOITYCTUMOI'O YPOBHS BUO-
palyy ¥ peKOMEHIALIMU 10 CHYDKEHMIO BUOpauuu (IMpyu HeOOXOIMMOCTH).

Pacuet Ha BUOPOIIPOYHOCTH U KOHTPOJIb BUOPOIIPOUHOCTH TTPOBOISIT-
Cs IPUMEHUTEJIBHO K 3JIEMEHTAM KOHCTPYKIUUIN 9HEProo0OpyIOBaHUS U
TPYOOIIPOBONOB, ITOABEPIarOIINXCSI BUOPAIIMOHHOMY Harpy:KeHUIO.

Ycranosupmasicsa Buopamusa. IloBropsromasicss BuOpaius, KoTopas
HMMEET MECTO 332 OTHOCUTEIHLHO JUIMTEIBHBINA IIEpUO BpeMEHH B TEUCHUE
HOPMaJIbHOUW 3KCIUTyaTallvu.

HeycranoBupmasicsa Buopanus. Buopainst, Koropast itMeeT MeCTO B OT-
HOCHUTEJIbHO KOPOTKUIA TIEpHOI BPEMEHM.

[TpuMepBl NCTOYHUKOB HEYCTAHOBUBIILIECIICS BUOPAIIUN: 3aITyCK U BBIK-
JIIOUeHHE HAacOCOB, OBICTPOE OTKPBITHE U 3aKPBITHE KJIallaHOB, cpadaThl-
BaHUE MPEeIOXpPaHUTEIbHbBIX KJIallaHOB.

12.2. Knaccudukanus 000pyI0BaHus MPH KOHTPOJI€ BUOPONPOYHOCTH

ITpu KoHTpoJie HA BUOPOMPOYHOCTH 00OPYAOBAHKUE U TPYOOIIPOBOIbI
pa3nessioTCs Ha TPYMITHL.

Ipynna 1. Tpyoonposoas! I u Il kateropuu B coorBeTcTBUM C [1paBu-
JIaMU yCTpOICTBa M 0€30MacHOM 3KCIuTyaTallui TPYOOIIPOBOIOB Topstueii
Boabl U Tiapa (manee IlpaBuia); OCHOBHBIE 3JIEMEHTHI KOTJIa U TPYOOITpO-
BOJIbI B IIpeJieiaxX KOTja, BIUSIONINE Ha BhIpaOOTKY Iapa.

Ipynna 2. TpyGoripoBoIbI ¢ AByX(Ma3HOM cpeaoid.

Ipynna 3. Tpyoonposonsl 111 u IV kaTeropun B coorBeTcTBUM ¢ Ilpa-
BWJIAMU; BTOPOCTEIICHHBIC 3JIEMEHTHI KOTJIA.
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12.3. OcHoBHbIe METO/IbI KOHTPOJISI BUOPONIPOYHOCTH

12.3.1. Pacuemnulil KOHMPOAb BUOPONPOUHOCMU HA CMAOUU NPOEKMUPOBA-
HUs 0bopydosanust

IIpoBoauTcs ajist 060pya0oBaHus, OTHOCSIILIErocs K 1 rpyrmne, u 3aK-
JIIOYaeTcsl B OMpeaeIeHUN COOCTBEHHBIX YaCTOT ISl IIPOBEPKU OTCTPOI-
KU UX OT YaCTOT AeTepMHUHHUPOBAHHOIO BO30YKICHMSI.

B kxauecTBe meTepMUHUPOBAHHBIX YAaCTOT BO30YXIEHUSI PEKOMEHIY-
eTCsl MPUHUMATh OCHOBHBIC YaCTOThI BpalllalOIINXCSI MEXaHU3MOB, Yac-
TOTY JIEKTPOMATrHUTHBIX CUJI ¥ YaCTOTY TUAPOINHAMUYECKUX CUJI, CBSI-
3aHHYI0 ¢ 00pa3oBaHUEM BUXpeii. YCIO0BUS OTCTPOMKU COOCTBEHHBIX
YacTOT JIJisl TIEPBBIX TpeX hopM KoyieOaHMIi B KaXKIO# MIIOCKOCTH 3ally-
CBIBAIOTCS B BUJIE

%21,3 150107 %20,7,
rae f,  — HM3LAasg coOCTBeHHas 4yacToTa Konebanmid (i = 1, 2, 3);
f  — dacroTta BO30yXIEHUS.

12.3.2. Memodvt KoHmpoas 6UOPONPOYHOCMU 8 Npoyecce NYCKOHAAAO0UHbBIX
pabom u sKcniyamayuy

12.3.2.1. BusyanbHBbIIT METOI

[IpumeHum m1s1 o00pyIOBaHUS U TPYOOIIPOBOAOB, OTHOCSIIIMXCS K
rpyrme 2 u 3.

Llens maHHOTO MeTOmAa — OIpeleeHNe MaKCUMAaJbHBIX aMIUIATYI 1
MEeCT BO3MOXKHBIX coyaapeHuii. MecTo uinm MecTa HauOOJIbIIINX OTKJIOHE-
HUI MOTYT OBITh YCTAHOBJICHBI BU3YAJIbHO. AMIUIMTYAAa BUOpOIIepeMeIie-
HUI MOXET OBITh YCTAHOBJIEHA C TIOMOIIBIO IIPOCTHIX N3MEPUTEIIBHBIX YC-
TPOWCTB.

Ecnu BBIBIICH TIpUeMIIEMBI YPOBEHb BUOpALIUM, HUKAKUX IajbHE-
LIMX U3MEPEHUIA WJIM OLIEHOK He TpedyeTcs. HabmtogaTeab 10KeH HeCTH
OTBETCTBEHHOCTb 3a COOCTBEHHYIO OLIEHKY TOTO, SIBJISIETCSI JIM TaHHBIN
YpOBEHb BUOpALIMU TTPUEMIIEMBIM.

OcHoBaHUEM IS TTOAOOHOIO pelIeHus] MOXET ObITh TOJIBKO OlIEHKa
BCeX CJIeAYIONIMX (DAaKTOPOB C TOUKHU 3pEHUS MX BIMSHUS Ha HAIIPSKEHUS
B TpyOOIIPOBOIE:
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aMIUTMTy[a BUOpalMM U €€ MeCTOPacIiooXeHue;

OJIM30CTh K «UyBCTBUTEJLHOMY O0OPYJI0BAHUIO»;

peXuM pabOTHI MPUCOEAMHEHHBIX BETBEW TPyOOIIPOBOAA;

XapaKTepUCTUKU OMOP ONMKANIINX KOMIIOHEHTOB.

JIto6ble 0cCOOEHHOCTH PabOThl CUCTEMBI JOJKHBI ObITh YUTEHBI TIPU
OLICHKE.

Ecnu HEBO3MOXKHO JIaTh MpUEMJIEMYIO OLIEHKY OTKJIOHEHUSIM II0 pe-
3yJabTaTaM HaOIIOAeHW, HEOOXOAMMO TTPUOETHYTh K U3MEPEHUSIM ( B CO-
OTBETCTBMU C 1I. 12.3.2.2).

s ucKiIouYeHNUsT BO3MOXHBIX COYAapeHWI IIPOU3BOIbHBIX 3JIEMEH-
TOB, PACITOJIOXEHHBIX C 3a30POM A, JOJIZKHO OBITH BBITIOJIHEHO YCJIOBHE

|A,|+|A2|<A,
19i (] Al, A2 — aMIUIATYAbl BUOpOIEPEMEIICHIUI COOTBETCTBYIOIIMX 2JICMEHTOB.

12.3.2.2. MHCTpyMEeHTaJIbHbIC METOOBI

ITpumeHuMBI 171 Bcex rpymn obopynoBaHus. KoHTpoib MPOBOAUTCS
Ha OCHOBaHWM 3aMEpPOB MapaMeTpOB BUOPAIIMK B Mpoliecce paboThl 000-
pyaoBaHUA.

C TTOMOIIIBIO COOTBETCTBYIONIEN amapaTypbl 3aMePSIIOTCS 3HAYEHUS
MepeMenIeHU MW BUOPOCKOPOCTEN B XapaKTEPHBIX TOUKAX.

12.3.2.2.1. MeTox nepemelneHuii

[TpenenbHbie BUOpPALIMOHHBIE OTKJIOHEHUST TPYOOITPOBOIHOM CUCTEMBbI
3aBUCST OT OOJIBIIIOTO YKMcia MPEANoJ0XKEeHU OTHOCUTEILHO TeOMETPU-
YECKMX XapaKTEpUCTUK CUCTEMbI U CBOMCTB MaTepuasa CO MHOTMMU KOM-
OuHaLuMsIMU nepeMeHHbIX. HeoOxoaumMo pa3ouBaTh TpyOOIIPOBOAHbBIE CH-
cTeMbl Ha 00Jiee MEJIKME MOACUCTEMbI, KOTOPbIE MOIYT OBbITh (DM3NYECKU
onpenesieHbl U cMoaearupoBaHbl. KoHcepBaTMBHAS OLIEHKA MPUEMIIEMOC-
TU U3MEPEHHBIX BUOPALIMOHHBIX OTKJIOHEHUIA MOXET ObITh MpOBEACHA
MyTeM UX CpaBHEHUS C JOMYCKAEMbIMM TPENeJbHbIMU OTKJIOHEHUSIMU,
BBIYMCJIEHHBIMU [JIST TIOZICUCTEM.

M3mepeHust Mpou3BOaATCA 110 JUIMHE TPYOOIPOBOAA 1T ONIPEACTICHUS
TOYEK C MaKCUMaJIbHBIMU OTKJIOHEHUSIMU U JJISI YCTAHOBJIEHUS Y3JIOBBIX
TOYEK C MUHUMAJIbHBIM OTKJIOHEHMEM. Y3JIOBbIE TOUKM OIPENeIsIoT -
HbI MPOJIETOB (TPaHULIbI OJACUCTEM). Y3JIOBbIE TOUKHU (TOUYKU C HYJIEBbIMU
OTKJIOHEHUSIMU ) OOBIYHO COBIIAJAIOT C TOUKAMU 3aKPEIICHUsI, HO Ha IJTUH-
HBIX YYaCTKax TpyOOIpoOBOIAa MOTYT pacloaraTbCs MEXKAY OIOPaMM.
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ITpenenbHbIE OTKIOHEHUS JUIST XapaKTePHBIX Y4aCTKOB TPYOOTIPOBOIOB
(TTomcucTeM) MOTYT OBITh OTPEAEeHBI 1o (hopMyJie

[ 8] _ [Ga] LZ
iE KD,

rae [o,] — momyckaemasi aMIUIMTY/Ia HATIPSDKEHWIA, ONpeeJIEHHas 110 pac-
YETHBIM KPUBBIM MaJOLMKIOBOI YCTAJIOCTU M paBHAsT MUHU-
MaJIbHOMY 3HAYeHMIO TTPU MaKCHMMaJIbHOM UKCIIE ITUKIIOB;
KO3(ppULMEHT MHTeHCUPUKAUUU WA KOI(PPULMEHT MeCT-
HBIX HANPSDKEHW;
— MOJYJIb YIIPYTOCTH MaTepuaja ¢ yIYeTOM TeMIlepaTyphl;
— JUIMHA XapaKTepHOTO y4YacTKa;
— HapYXHBIH OuaMeTp TPYOHI;
— KoadduueHT KoHdurypauuu (Tadimia).

Pa3z0oueHue TpyOOompoBoaa Ha COOTBETCTBYIOIIME JIEMEHTHI (ITOACHUC-
TE€MbI), KOTOPbIE HEOOXOIUMBI JIJIsI ONPeaeIeHUST JOMTYCKAEMbIX OTKJIOHE-
HU, peKOMEHIYETCSI IPOBOJAMUTh HA OCHOBAHUM PE3YJIbTATOB U3MEPEHUI
epEMEIICHUN.

~.

0

NS~y

Tun nmomcucrembl K
OnMHOYHBIN MposieT (IIapHUpHOE ONMMpaHUe Ha oropax) 9,86
OnvHOUHBIN MPOJIET (OMHA OMopa, IAPHUPHOE OMMpaHue, 95.60
BTOpAas 3a1eJiKa) ’
OnVHOYHEIA TIPOJTET (3aAeIKa Ha 00erx OMopax) 16,60

KoHcobHbINI TTposieT

DJIeMeHTHI TPyOOIIPOBOIOB 00Jiee IIMPOKO MOXKHO pas3lejuTh Ha JBE
KaTeropuu I0 MPU3HAKY WX 3aKperieHus: 1) omrH KOHell 3aKperuieH,
JIpyroii cBoOOIeH; 2) 00a KOHIIA 3aKpeIUIeHbl. DTU KaTeTOPHUU 3aTeM IO -
pasnessioTcs Ha 0ojiee MeJIKUE, OCHOBAHHBIC HA Pa3IMYHBIX KOMOWHA-
LIUSX OJUMHOYHBIX MPOJIETOB U IBYX IIPOJIETOB, COCAMHEHHBIX moa 90°.
OTKIIOHEHUST U3MEPSIIOTCS B INIOCKOCTH KOJIeHA 1 U3 IIJIOCKOCTU KOJICHA.
[Ipenmomaraercst, 4To BpalllaTeJbHBIC CBSI3M B TOUYKaX 3aKpEIUICHUS 3a-
(bukcrpoBaHbl 17151 O0Jiee KOHCEPBATUBHOTO OMPEAC/ICHUS JOMyCKAaeMO-
ro mpeneia oTKIIoHeHn. [lepeueHh OCHOBHBIX TUIIOB IOICUCTEM TPYOO-
IIPOBOJA MPUBEICH BHILIE.
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12.3.2.2.2. MeToa cKopocTeii

MeTton TpedbyeT KOHCEepPBAaTUBHOIO U3MEPEHMSI CKOPOCTEN B pa3TUUHbBIX
TOYKaX TpyOOIPOBOAHOM CUCTEMBI JIJIsI OTIpeAeIeHUSI TOYKM C MAKCUMAJTb-
Ho#l BUOpockopocThio. Korma MecTornooxeHne 3TUX TOYeK YCTaHOBJIE-
HO, B HUX MPOU3BOASATCS OKOHYATEJIbHbIE U3MEPEHUST MaKCUMaIbHbIX
CKOpOCTEH v , M 3aTEM OHM CPaBHUBAIOTCH C MUKOBBIMU 3HAYEHMSMU
Bubpockopoctu [v]. Kpurepuii v < [v].

[Tpu 3naueHusIx [v] mo 15 MMm/c He TpeOyeTcs MPOBEPKM BUOPOIIPOU-
HOCTHU.

[Ipu 3HaYeHMsIX [v] = 15—25 MM/C TpeOyeTcsl pacueTHAs IIPOBEpKa Ha OCHO-
BaHMM MOAPOOHBIX U3MEPEHUIA (C OIpeaeaeHUEM CIIEKTPOB BUOPOCKOPOCTEA).

[Tpu 3HaueHMsAX [v] cBBIIIE 25 MM/C TPUHUMAIOTCSI MEPBI JJIST CHIKE-
HUS BUOpALIUU.

Benuuuny [v] Tak:ke MOXHO ONpeAeUTh aHAIUTUUECKU, pa3acaiuB
3HayeHue [8] Ha YacTOTy COOCTBEHHBIX KOJEOAHMIA TTOACUCTEMBI.

12.3.2.2.3. Pacyer Ha IMKJIMYECKYIO IPOYHOCTD C YYETOM BUOPOHATPSIKEHMIA

Pacyer Ha HIUKINYECKYIO TPOYHOCTD C YI4€TOM BBICOKOYACTOTHOTO Ha-
IPYKEHUS IPOBOAMTCS B TEX CIIyYasiX, KOTIa HU3KOYaCTOTHBIE LIMKIMYeC-
KHe HaMpsDKeHMS, CBSI3aHHBIE C TTYCKOM, OCTAHOBKOM, MU3MEHEHUEM MOIII-
HOCTH, cpabaTbIBAHMEM aBapUITHOM 3allUThI MU C IPYTUMU PEXUMaMHU,
COIPOBOXXIAIOTCS HATIOXKEHNUEM BHICOKOYACTOTHBIX HAITPSDKEHU I, BBI3BAH-
HBIX, HallpuMep, BHMOpalMeil WK TyJbcalieil TepMIepaTyp Mnpu mnepe-
MEIIMBAaHUK TTOTOKOB TEILJIOHOCHUTEJISI C PA3IMUYHON TeMITepaTypoii.

HcxonHble mTaHHBIE O BHICOKOYACTOTHOM HATPY>KEHUH TTOTyIat0TCsI TIPU
aHaJM3e pe3yIbTaTOB M3MEPEHUIA MPY AKCIUIyaTalluy 3JIeMEeHTa KOHCT-
PYKIIMY WJTU UX PACUCTOM.

YcnoBue MPOYHOCTU TIPU HATMYUW PA3TMYHBIX [TUKIMYSCKUX Harpy-
30K MpoBepsieTcs 1o hopmyrie

k
ZL =a<la,],
i=1 [No]l'

rge N, — 4MCIIO UMKIIOB [-TO TUIIA 3a BPEMsI DKCILTyaTalUM;

— o0111ee YMUCI0 TUIIOB IIMKJIIOB;
N ]|, — mormyckaeMoe 4MCIIO LUKJIOB i-TO THIIA,
— HAaKOIUIEHHOE YCTaJIOCTHOE IOBpEXAeHUEe, MpeneIbHOe 3Ha-
4yeHue Kortoporo [a,] = 1.

ST
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B oGiiem ciyyae

a=a+a,+a,<[ay],

rie g, — IOBPEXIEHME OT SKCIUIYaTALMOHHBIX LIMKIOB HArPyXEeHMs,
Ha KOTOpbIe He HAJO0XXEHBI BHICOKOYACTOTHBIC HAMPSIKCHUS;
a, — TIOBPEXIEHMs OT BHICOKOYACTOTHBIX HAMPSKEHUIA ITPU TIOCTO-
STHHBIX 9KCILTyaTallMOHHBIX HAMPSDKeHUSIX (CTallMOHApHBIE pe-
SKMMBI);
a, — CyMMa IOBPEXIEHUI OT BHICOKOYACTOTHBIX HAMPSKEHWIA B Te-

YeHME LIMKIJIOB MEPEMEHHBIX HAIPSDKEHUM Ha IePeXOMIHbIX
9KCITyaTalMOHHBIX PEXMMAaxX @, W TPU TPOXOXKIEHUM PE30-
HAHCHBIX YacTOT @,” B TeX e LUKJIaXx.

ITpu pacyeTte MOBPEXAEHUS @, B CIy4ae Y3KOIMOIOCTHOTO CIIEKTPa UC-
MOJIB3YIOTCS MAaKCUMaJIbHAsI CpeIHEKBaApaTHIeCKast aMITIUTYIa BEICOKO-
YaCTOTHBIX MECTHBIX HANPSKEHUI U COOTBETCTBYIOIIAS €l YacToTa.

[Tpu IMPOKOIOIOCTHOM CIEKTPE 3HAYEHHUE @, OTIPENETIAETCA KaK CyM-
Ma MOBPEXIECHUM IJI TeX aMILUIATYJ MECTHBIX HamlpsDKEHUN M COOTBET-
CTBYIOILIMX MM YaCTOT, KOTOPbIE BBI3BIBAIOT ITOBpeXaeHM 6ojiee 10 % mak-
CHMAaJIbHOTO MOBPEXIEHUsI HAa OMHOM M3 COYETAaHWI aMIUIMTYAbl — Yac-
TOTBI M3 BCEro CIEKTpa. ACUMMETpPUS LIUKJIA OIPEHe/sIeTCs ¢ yIeTOM
CpeIHEero HalpsDKeHUsI, IIPUHUMAEMOIO PaBHBIM IIOCTOSIHHOMY MECTHO-
MY HaIIpsDKEHHUIO OT MeXaHMIEeCKUX 1 TEIIOBBIX HAaTPY30K C BKIIIOUCHUEM
OCTAaTOYHBIX HAIPSDKEHUI pPacTsSKEeHUS.

[MoBpexneHne a; ONpeneisaeTcss C Y4ETOM MaKCUMaIbHBIX aMILTUTY]l
BBICOKOYACTOTHBIX HAMPSKEHUI Oe3 yueTa KOHIIEHTPALIMU U COOTBETCTBY-
JOIIMX UM YacTOT JJIST KaXKIOro THUIA LIMKJIA MIEPEMEHHOIO HaIlpsKEHMS
Ha TMePEeXOIHbIX PEXMMaX.

[MoBpexnenue a;” onpenesseTcs ¢ y4eToM MaKCUMAaIbHOM aMILINTY-
JIbl BBLICOKOYACTOTHOT'O HANpPSIKEHUS MPU MPOXOXKISHUM pe30HaHca.
Yucio HUKI0OB OINpenessieTCs C y9eTOM BpeMeHH SKCILTyaTallui B YCJIO-
BUSIX pe30HaHCA. ACUMMETpPHS LIMKJIa BRICOKOYACTOTHOTO HATPYKEHMUS
OIIpenelIsieTCsl MECTHBIM HaIIpSDKeHUEM OT MEXaHMYECKUX M TEILIOBBIX
Harpy30K IIpY 3KCIIyaTalluy C YYETOM OCTATOYHBIX HAIPSDKEHUI pac-
TSKCHUS UTSI CepeaIUHBI MHTEpBaia BpeMEHH, COOTBETCTBYIOIIETO Pe30-
HAaHCY.
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12.3.2.3. DKcriepuMeHTaJlbHO-PAaCUYCTHBIA METO/

OcCHOBHOI1 3a/1a4eit 3TOM MPOBEPKMU SIBJSIETCS MOJyYeHUE TOYHOM O1IeH-
KV BUOpOHAMpPSDKEHUI B TPYOONPOBOAHON CCTEME UCXOMS U3 U3MEPEH-
HOTO BUOPALMOHHOTO MOBEACHMS.

12.3.2.3.1. Metoa otBeta no ¢opmMam

DTOT MeTOo TPeOYeT, YTOOKI MepeMelleHus 1Mo (hopMaM U COOCTBEH-
HbI€ YaCTOTBI CUCTEMBI ObLIN OINpeeIeHbl U3 SKCIIepUMEHTAIbHBIX JaH-
HbIX. MeTof Takke TpeOyeT, YTOObI ObLT BBHIMIOJTHEH pacyeT Ha COOCTBEH-
HbI€ 3HAYEHMSI, pe3yIbraTaMu KOTOPOTO SBJISIOTCSI aHAJIUTUYECKHU OIIpe-
JIeJIEHHbIE COOCTBEHHBIE YAaCTOThI 1 (hOPMBI, a TAKXKE BEKTOP MOJAIbHBIX
HaTpsKeHUH (HATIPSKEHUS B KaXKIIOM TOUKE 1O Kaxkmoi (popMe) i n3-
rubariux MOMEHTOB, COOTBETCTBYIOILLIMX COOCTBEHHBLIM BekTOpaM. ITo-
JIydeHHBIEe aHAJIUTUIECKN W U3MEPEHHBIE COOCTBEHHBIE YaCTOTHI 1 (DOp-
MBI TPYOOIIPOBOMTHOI CHCTEMBI COIOCTABISIOTCS M 3aTEM C ITOMOIIBIO
BEKTOpa MOJAJIbHBIX HAMPSDKEHUM OIpPeNelIsiioTCs UICTUHHBIE HaIlpspKe-
HUS B TPyOOIpPOBOIE.

[ns ornpenesieHNsT COOCTBEHHBIX YaCTOT M MOJAJIBHBIX MepeMelIeHUIA
CHUCTeMa JI0JIKHA ObITh OCHaIlleHa OOJIBIIMM KOJIMYECTBOM JTaTYUKOB, KO-
TOpBIE MOT'YT U3MEPSITh CKOPOCTh, MIEpeMeElleHre WU YyCKopeHue. Mecta
YCTaHOBKY JAaTYMKOB JOJKHBI BBIOMPATHCS KaK MOXXHO OJIMKe K TOUKaM,
BKJIIOUEHHBIM B PACYETHYIO MOJEIb CUCTEMBI.

3anuch U3MepeHUH TOKHA OBITH TTPOIOKUTETBHOM.

O0paboTKa JaHHBIX MPY YCTAHOBUBIIIEHCS BUOpALINI JOJKHA CBOIUT-
CsI K TTOJTYYEHUIO aMIUTUTYIbI IIEPEeMEICHUI 110 KaXKI0 JOMUHUPYIOIICH
¢dopMe CUCTEMBEI.

H3mepeHHBIE MOIabHBIE TIEPEMEIICHUSI M COITOCTaBJICHHBIE ¢ HUMU
AHAIMTUYCCKUE JOJLKHBI MCIIOJIB30BAThCS ISl TTOJTYISHMST TOYHOM OIICH-
KM BUOpOHAMNpPsIKeHUI (MM MOMEHTOB) B TPYOONpPOBOAHOM CUCTEME.
[ToryyeHHBIC HANIPSZKEHMS HE JOJDKHBI IIPEBBIIIATh JOITyCKAeMbIX 3HAUE-
HUii [C ].

12.3.2.3.2. MeTon u3MepeHusi HaNpsKeHUui

s mpsiMOro M3MepeHusl HapsDKeHUM PU YCTaHOBUMBIIICICST U HEYC-
TaHOBUBLIEHCSl BUOpALIMM MOXHO MCMOJIb30BaTh TEH301aTUYMKH.

TpybompoBoaHast cucTeMa J0OJXKHaA OBITh OCHAllleHa JOCTAaTOYHO
0OJIBIIMM KOJMYECTBOM TEH30JaTUMKOB B palioHe TOYEK, I/e MOsIBJIe-
HUE€ MaKCUMaJbHBIX HAIlpsDKEHUI HamOoJjiee BeposTHO. TeH3omaTuu-
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KW TOJDKHBI pacmojiaraTbCs KaK MOXHO OJIMXe K MecTaM KOHIEHTpa-
AU HaTPSAXKECHUN.

DKCIEepUMEHTAJIBHO MOJIyUeHHbIE HAPSXKEHUs He TOJKHBI MPEBbI-
LIATh JOITYCKAEMbBIX 3HAYEHU.

12.4. MeponpusATHsA M0 YCTPAHEHUIO BUOPAIAN

Ecnu Bubpauus TpyoornpoBoaa mpeBbIIIAET YPOBEHb, MPU AadbHEHILICH
OLIEHKE PEKOMEHIYETCS BBISICHUTD, HAI0 JIM MPEANIPUHSTH MEpbI IJ11 CHU-
>KeHMs1 BUOpauuu. Bo3aMoXKHbBIE KOPPEKTUPYIOLIME ASHCTBUS BKIIOYAIOT
UIEHTU(UKALIMIO 1 CHUXKEHME WIM YCTPaHEHUE BbI3bIBAIOIIEe BUOpALIUIO
Harpy3ku, OTCTPOMKY OT pe30HaHCHBIX YaCTOT MOCPEICTBOM MOAM(UKA-
LIMM, U3MEHEHUS B PEXKUME IKCIUTyaTaLIMU 151 YCTPAHEHUS IIPUYMH BUO-
palluy WM YCTAaHOBKY JeMII(PUPYIOIINX YCTPOHCTB.

ITocne npoBeaeHUsI MEPONPUSITUIA MO CHUXEHUIO BUOpaLlMh HEOOXO-
JTMMBbI TOBTOPHbBIC U3MEPEHUS WISl onpeneeHus: 23(HEKTUBHOCTU ITPOBE-
JIEHHBIX MEPONPUITUIA.

Ecnu g cHuxXXeHus: BUOpaLiMK TpeOyeTcsl BBeACHUE AOIOJHUTEb-
HBIX CBSI3ei MM MoauduKalus CUCTEMbI, TO MPU HEOOXOAUMOCTHU pac-
4yeT TpyOOnpOBOAHON CUCTEMBI JOXKEH ObITh TOBTOPEH C YU€TOM ITUX U3-
MEHEHUMN.
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Ilpuaoscenue
Perxomendyemoe

JETEPMUWHUPOBAHHBIE YACTOTbI BOSMYIIIEHUA

B xauecTBe neTepMUHUPOBAHHBIX YACTOT BO3MYILIEHUSI TTPUHUMAIOT:
1) OCHOBHYIO YacTOTY BpallleHMs Bajla Hacoca:

o = 21n/60,

rae n — YacToTa BpalLlEHMS Baja, MUH ';
2) 4acTOTy 3JIEKTPOMATHUTHBIX CUJI, BbI3BAHHYIO HAJIMYMEM I1a30B B
cTaTope U pOTOpe MPUBOIHBIX JICKTPOABUIATEICiI HACOCOB:

0=2nz n/60,

rae Zp_ YHMCJIO I1a30B pOTOpa,
3) HaCTOTy rIMAPOINHAMMNYCCKUX CWUJI, OIIPCACIACMYIO KOJIMYECCTBOM JIO-
IIaTOK Zpa60qer0 KoJieca Hacoca:

o = 2nzn/60.
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