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HOPMbI PACYETA HA ITIPOYHOCTD

CTALIMOHAPHBIXKOTJIOB
U TPYBOIIPOBOJOB ITAPA M TOPSTYEU BO/bI

P/ 10-249-98

1. OBIIME ITOJIOKEHUSA

Hacrositune HopMbl pacyeTa Ha NPOYHOCTb CTALIMOHAPHBIX KOTJIOB M
TPyOOIIPOBOAOB I1apa U ropsiuei BoAbl pacripoCTPaHSIIOTCS Ha NapoBbie
KOTJ/Ibl U MApONPOBOLI ¢ pabouynM aaBiaeHnemM 6osee 0,07 MIla u Ha Bo-
JIOTpeiHble KOTIbl M TPYOONPOBObI ropsiueil BOABI C TEMIIEPATYpPOii CBbI-
we 115 °C:

Ha KOTJIbl C TOMKOM, KOTJbl-yTUAN3ATOPbI, BHEPTOTEXHOJOTMYECKUE
KOTJIbE U 1p.;

Ha BCTpOEeHHbI€ M aBTOHOMHbIE TlapolieperpeBaTe/ii ¥ 3KOHOMait3ephi;

Ha TpyOOrnpoBOAbI Mapa ¥ ropsiueil Boabl B Mpeaeiax KoT/ia, BKIloyast
ONYCKHBbIE TPYObI, COEANHUTE/IbHbBIE TPYObl U CTOSIKU;

Ha TpyOONpPOBOAbI 11apa U ropsiyeit Boapl J1loOOro Ha3HayeHNsl;

Ha cocylbl, NOAKJIIOYEHHbIE K TPaKTy KoTia (rmapooxiaauresiu, ce-
napaTopsl u Ap.).

Jonyckaercsa npumeHeHne HopM npu pacyere cocyioB 3HepromMaiiuu-
HOCTPOEHMSI U KOPITYCOB apMaTyphl TETLJIOBbIX 3/1€KTPOCTAHLMIA U IPYIUX
YCTaHOBOK.

HopMbl HE pacnipOCTpaHsIIOTCSl HAa KOT/bl, TPYOONpPOBObI, BCTPOEHHbIE
M aBTOHOMHbIE NaporneperpeBareiy U 5KOHOMai3epbl, yCTaHABIMBaeMble
Ha MOPCKMX M PEYHBIX CyJaX U Ha IPYTUX MJIaByYMX CPEACTBAX WK O0beK-
Tax MOABOJHOIO MPUMEHEHMS, a TAKXKE Ha ITOABUXHOM COCTAaBE XeNe3HO-
JOPOXHOTO, ABTOMOOMUIBHOIO ¥ I'YCEHUYHOr'0 TPAHCMOPTa, U Ha KOTJIbI C
DJEKTPUYECKUM 000TPEBOM.




Komaoe u mpybonpoeodos napa u 2opaveti goob! 7

Hopmbl 1omxHbI TIpUMEHSIThCsT coBMecTHO ¢ TpaBuiaMu ycTpoiictsa U
0e30MacHO SKCIUlyaTallii NapoBbiX W BoaorperHbIx KowioB (T1TTK-93)*,
NpaBunamu ycrpoiicTa 4 6€30MacHON 3KCIUTyaTaluy TpyoOrnpoBOnOB napa
v ropstueit Boap! (ITI'T-94)** u TIpaBrnamu ycTpoiicTBa 1 6€30MacHoM 3KCII-
JIyaTalyy cocynoB, paborarowwux roa aasiedrem (ITh 10-115—-96)***,

J1st KOTI08B 1 TPYOOIPOBOAOB, HAXOASLIMXCS B 3KCIUIYaTaliuy, B ITPO-
Hecce MOHTaXa WY U3TOTOBJIEHHUsI WM OKOHYEHHBIX ITPOEKTUPOBAHNEM
10 BBeJeHUs1 Hactosalmx Hopm, nepeodopmiieHre pacyeToB Ha TIPOY-
HOCTb B COOIBETCTBHWY C HOBbIMI HOpMaMu He TpeSyercs.

1.1. OcHoBHbIe yC/I0BHbIE 0003HAYERUS

1.1.1. B dhopmynax npuHSTHI ciieayiole 0603HaueHUs], MPeACTaBJIeH-
Hble B Tab. 1.1.

Tabauua 1.1
Cumson Ha3ssanue Enunnua
U3MEPEHMSI
1 2 3
p PacueTHoe napiaeHue MTla
b, IpobHoe naBneHue MnNa
¢ PacueTHas TeMnepaTtypa CTeHKH °C
!, Temneparypa Hapy>XHO# MOBEPXHOCTH JETaIU °C
[1 |domycrumas TemnepaTypa Hapy>HOI NOBEPXHOCTHU NETAIN °C
o] HomuHanbHOe Aonyckaemoe HanpspDkeHHe NPY pacueTHoM MITa
TeMIepaType CTEHKU
Jlonyckaemoe HanpsKeHWe Npy MMAPaBInYeCKOM
[6]" MCIBITAHUN MTla
5y G, BpeMeHHOe CONPOTUBIEHHE MeTajUla pa3phiBY NPH MIla

pacueTHol Temnieparype v npy 20 °C COOTBETCTBEHHO

* [lerictByioT [1paBuia ycTpoicTBa M 6€3011acHOM 3KCIIIyaTaLliy 1apOBbIX U BOLOTPEIHBIX
xornos (B 10-574—03), yreepxaeH Hbie nocraHosneHueM TocroprexHansopa Poccnm ot 11.06.03
Ne 88, 3aperucrpupoanHbiM MuHioctoMm Poccnn 18.06.03 1., per. Ne 4703. (JIpumeu. u3zd.)

** JleficTeyroT [paBiia ycTpoiicTia 1 6e30nacHOi 3KCrlyaTalMu Tpy6OnpOBOLOB Napa U ro-
paueii soapl (116 10-573—03), yreepxxaeHHble noctanoBneHnem focroprextansopa Poccuy or 11.06.03
Ne 90, 3aperucrpupoBaHHbiM MunioctoM Poccun 18.06.03 1, per. Ne 4719. (/Tpumey. uzd.)

*** JleiicTByioT [1paBuna ycTpoicTBa M GE30MAaCHOW 3KCTIJIyaTalluK COCYAOB, paboTalomumx
noxn nasneuneM (1B 03-576—03), yreepxxaeHHbie noctaHosneHuem focroprexHansopa Poccun ot
11.06.03 Ne 91, sapeructpypoBaHsbiM Munoctom Poceun 19.06.03 1o, per. Ne 4776. (HTpumey. u3d.)
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Oxonuanue maéa. 1.1

1 2 3
YC0BHBIIA Npenen TeKyyecTH MeTala fpu
(o J . N
(;2/" octaTouHoit aedopmaumum 0,2 % ripu pacyeTHOI MTla

02 |temriepatype 1 npy 20 °C COOTBETCTBEHHO

Vc0BHBIN npeaes TeKy4ecT! MeTaslia Ipu

G, |OCTaTO4HOI nedopmanu 1 % npu pacyeTHOIA MIla
TeMreparype

O [penen Tekyuectn npu pacueTHo# TeMneparype Mlla

o}

10y7 | 'YCIOBHBIN Mpeaen AJIUTebHON TTPOYHOCTH NpH
O oyr pacTspkeHMH Ha pecype 104, 105, 2-10° 1 3-10° 4 MIla

S210v7 | cooTBETCTBEHHO
63‘105/1
YcnoBHbINM Npeen Mo3y4ecTy MU pacTaXeHUH,
[ " s MIla
110v1 | obycsioBanBaroimii necpopmanmio B 1 % 3a 10° g
K} HomunHanpHas TonumHa CTeHKH AeTaiu MM
s, |PacyeTHas ToNuMHA CTEHKM NETANIN MM
s, dakTryecKasl TOMMHA CTEHKU JETaNU MM
c CyMMmapHast nprbaBKa K pacueTHOM TOJNLIMHE MM
CTEHKU
e ¢ ITpousBoACTBEHHAs U KCIUTyaTALIMOHHAsI NPUOABKI MM

1’ "2 | K pacYETHOM TOJILLINHE CTEHKHU COOTBETCTBEHHO

1.2. O6aacTb npuMeHeHust

1.2.1. I1puBeneHHble B HopMax MeTOABI pacyeTa Ha [POYHOCTb MpUMeE-
HUMBbI I1pY COOJIIOACHHUH CIIEAYIOILIMX YCOBUIA:

KOHCTPYKLIVSI, MaTepualibl, U3TOTOBJIEHHE, KOHTPOJIb, MOHTAX W pe-
MOHT KOTJ1a, TpYOOIpoBOAa U UX AeTajleit, paboTalolmX Mo AaBlIeHHeEM,
YIOBNIETBOPSIOT COOTBETCTBYIOIUM TpeboBanusam Ilpasun (II'K-93,
TIT-94, I1B 10-115-96);
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3KCIUTyaTalus KOTia v TpyoorpoBoJa YAOBIETBOPSIET TPEOOBAHUSAM HE
HUXe TpeOOBaHM I MPABUJI TEXHUYECKOM 3KCTUTyaTalluM, COTIaCOBAHHBIX C
Tocroprexnagzopom Poccun™® (nanee — rocroprexHag3opoM), HampuMep
T1paBuJt TEXHUYECKOH SKCTITyaTallMK 3IEKTPUUECKUX CTAHLIUIA U CETeil»;

MPY MOHTaXe, 3KCTUTyaTalMU U PEMOHTE 00ECTIeueHO BBITIOIHEHUE
WHCTPYKUUI ¥ YKa3aHWU TIpEANPUSATUA-UITOTOBUTENS.

1.2.2. Ipu pacuete aeraneid, KOHCTPYKUHMSI KOTOPbIX, CIIOCOObI U3T0-
TOBJIEHUSI W YCIOBMS BKCIITyaTalluy OTJIMYAIOTCSl OT OOWIEIIPUHATBIX, YC-
TaHOBACHHBIX COOTBETCTRYIoW MMM TTpaBunamMu, HeoOXOIUMO BBOITUTH
KOPPEKTUBbI, YYUTHIBAIOILIUE OCOOEHHOCTA U3rOTOBJIEHUST U BKCIUTyaTa-
uny. JIns meraneit, noABEpXKEHHBIX 4aCTbIM CME€HAaM Harpy3ku WiId Ko-
JieGaHUSIM TeMITEPATYPhI, NOKHBI BLITIONHSITHCS [TOBEPOYHBIE PACY€Thl HA
MaJIOLIMKJIOBYIO YCTAIOCTb.

1.2.3. IpouHocTs netaneit, METOABI pacyeTa KOTOpbix B Hopmax He ripu-
BOJISITCSA, TOJIXKHA ObITh TIOATBEPXAEHA U3TOTOBUTENIEM B pe3yibTaTe MpOBe-
JIeHUST UCITHITAHWI Mofiesieit WY 06pa3LioB JIMG0 pacueTaMy Ha MPOYHOCTb,
COMTACOBAHHBIMU CO CMELIMATU3UPOBAHHBIMU HayYHO-UCCNIEA0BATEIbCKH -
MU OpraHuzalusiMu. TIpy 3ToM AO/KHO GbITh 06ecriedyeHo cobIoaeHHUE 3a-
acoB MPOYHOCTH He MeHEe YCTAHOBJIEHHBIX HacTosiliuMu HopMamu.

1.2.4. MeToauka pacyeToB Ha TIpPOYHOCThb, NMpuBeaeHHasi B Hopmax,
TIpEAYyCMaTPUBAET BbIMOJIHEHKE PACUETOB B PSIMOM Y 0OPaTHOM TIOPSIIIKE.
Tpu IpsIMOM MOPsIAKE pacyeToOB OMNpPEAEAeTCS HOMHUHAJIbHAS WJTA AOITYC-
THMasi TONIMHA CTEHKH I10 3aJIaHHOMY UM ITPUHSITOMY PacyeTHOMY JaB-
JIEHU10, TpY 0OPaTHOM TOPSIZAKE pacyeTa onpeaessieTcs BeJMUrMHa 101yc-
TUMOTO JaBjieHUs 1O (PaKTUUECKON WM HOMWHANBHOM TONIIIMHE CTEHKU.
OO6paTHbI# MOPSAAOK pacyeTa MOXeT ObITh Ha3BaH KOHTPOJIbHBIM PACYETOM.
Bri6op nopsiaka pacyera [OJIXKEH NPOU3BOANTLCS OpTraHU3alIMEH, BbITTON -
HSIOLLEHN pacyerT.

B Hopmax He nipUBOASITCS TIOCIe10BATENBHOCTL U METOAUKA MOBEPOY -
HOTO pacyera, OCHOBHOMU 3afayeif KOTOPOTO ABAsIETCS 000OCHOBAaHUE pac-
YETHOTO pecypca aKCIutyataluu, OIHAKO B TIOBEPOUHOM pacyeTe HOMKHbI
WCTIO/Ib30BATHCSI 3HAYEHUST HOMUHATBHBIX JOTYCKAeMbIX HATIPSIKEHWH 1
OCHOBHbIE pacyeTHbIe (HOPMYJIb ¥ 3aBUCUMOCTH, TIPUBEJEHHbIE B pa3ae-
nax 3, 4 nanHbix HopM.

* Ykazamu lNMpesunenra Poccuiickoit Mepepaunu or 09.03.04 Ne 314 u ot 20.05.04 Ne 649
byHkuum PenepanbHOro TOPHOro U NPOMLILLIEHHOTO Haxzopa Poccun ([ocroprexHansopa Poc-
cum) nepenanbt MepepanbHOI C1yxKOE 10 IKOJOTHYECKOMY, TEXHOJIOTMYECKOMY M aTOMHOMY Hall-
3opy (Poctexwansopy). (ITpumey. u3od.)

© Odopmuenne. 3A0 HTL 1B, 2010
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1.3. PacueTHoe aaBjieHne

1.3.1. Non pacyeTHBIM AaBJIEHUEM p ClieAyeT IOHUMATh U30LITOYHOE
JaBjieHMe paboyei cpedbl, MO KOTOPOMY TIPOM3BOAUTCSI pacyeT Ha Npoy-
HOCTb JAaHHOW ACTaU.

PacueTHoOe naBjieHWe NOIKHO NPUHUMATLCS KOHCTPYKTOPCKOM opra-
HU3aLMel B Ueisx o0ecreyeHYst pacueToM Ha IIPOYHOCTD, BbIMOJIHSAEMbIM
5TOM OpraHusalue, HaueXHOCTH AETAIU B YCIOBUSAX UCTTBITAHWIA U DKC-
MJlyaTalmu.

PacuerHoe naBieHmne n10JKHO ObITh paBHO MAaKCUMaIbHOMY AaBIEHHIO
pabosueii cpeibi, BOSMOXHOMY sl JJAHHOM A€Tajld B HOPMAJIbHbIX YCJIO-
BMSIX 3KCIU1yaTallUM, Ui Oosbiiie ero. HeobxonmMmMocTb npeBbilLEHUS pac-
YETHOTO JaBjeHHs Hal pabouuM, a TakXe pasMepbl 3TOr0 NpeBbILLEHUS
JOJXKHBI OMPeAe/sThCS KOHCTPYKTOPCKOM OpraHu3alueil ¢ y4eToM 0co-
GEHHOCTM KOHCTPYKIIMM KOT/JIA M €ro KOMILJIEKTaluu (HanpruMep, npe-
[OXpaHUTENbHBIMU KJIallaHaMM), Ha3HaUY€HMs KOTJIa M OMbiTa 3KCIUTya-
TalUUWKM KOTJIa JaHHOTO THUIIA.

1.3.2. PacueTHOe jaBieHue AeTajIM KOTIA p ClienyeT IPUHUMATh paB-
HbIM pacyeTHOMY [IaBjeHMIO paboueii cpeabl Ha BbIXOAE M3 KoTia (nepe-
rpeBate’isi), yBeJMYEHHOMY Ha NOTEPIO JaBJieHUsl OT MMIPaBIM4YE€CKOro
COMPOTHUBIIEHHS] HA Y4aCTKe MEXIY PacueTHOM HETaJiblo U BLIXOAOM pa-
6ouei cpenbl M3 Komia. [loTepst JaBjieHHs NOJXKHA OMNpPENeNsaTbCs NpU
MaKCUMaJIbHOM Pacxoe Cpelbl.

g 3meMeHTOB, 3aMOAHEHHbIX BOAOM, ciaenyeT npubaBuTh TUAPO-
CTaTHYeCKOe JaBJleHUE CTOI0A BOAbI, PACIIOIOXKEHHOTO Hall HUXKHE yac-
TbIO PaCYETHOro JIEMEHTA.

Mapocratnueckoe naBjieHUe U NMOTEPU TMAPABINYECKOTO COMPO-
TUBJIEHHWsI TIPUHMMAIOTCSI B pacyeT, ec/ii MX CyMMa paBHa uiau 6onee 3 %
pacyeTHOro JaBJIeHUS.

1.3.3. PacueTHoe naBneHue paboueil cpeabl Ha BLIXONE U3 KOTIA AOJXK-
HO NMPUHUMATLCSI PABHBIM HOMWHAJLHOMY JaBJI€HUIO IIPA HOMUHAJTbHOK
TeMIlepaType M MaporpoM3BOAMTENbHOCTU (MJIM HOMUHAJIBHOM pacxoie
BOJIbI JJ151 BOLOI'PEMHOr0 KOT/a), YBEJIMUEHHOMY Ha MNOJIOXUTEIbHOE OT-
KJIOHEHWe, BbI3BAHHOE PEryIMpOBAaHUEM BEeJMYMHBI HOMUMHAJIBHOTO JaB-
JIEHMs], €CJIM 3TO OTKJIOHEeHMe TipeBbliLaeT 3 %.

1.3.4. PacueTHoe naBjienue B TpyOax NMOBEPXHOCTEI HarpeBa Wiy Tpy-
6onpoBoAax NpMHUMAETCsl paBHbIM JaBJIEHUIO paboyeii cpelbl Ha BXOAE B
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PacCYNTBLIBAEMBII1 TIAKET WK TPyOOITPOBO/L (B COOTBETCTBYIOLLIEM KOJUIEK-
Tope, GapabGaHe KOTIa MY TIOJIOCTH TETJIOOOMEHHUKA).

1.3.5. PacyeTHOe naBiieHMe B YYTYHHBIX 9KOHOMaii3epax CJIEAyeT ofl-
pelensaTh B COOTBETCTBUU C T 1.3.2; IpU 3TOM OHO JOJNXHO OBITb HE MéE-
Hee pacueTHOTO AaBJieHUs B KOTIIE, yBEUUEHHOTO Ha 25 %.

1.3.6. KpaTkoBpeMeHHOE TIOBbILIIEHUE AaBIeHUS TPY TOJTHOM OTKPbI-
THUH TIPEIOXPAHUTENBHBIX KJIATTAaHOB B pacyeTe IOMYCKAETCs] He YUUTHIBATD,
€CJIA TIPY MaKCUMaJIbHO#M NMPOM3BOIUTEIBHOCTH KOT/Ia OHO HE TIPEBbILIA-

s 1D 07 T ma Ay D oarivr Am
€1 1V 70 pa0ONCTO AaBJiCHYisA. LCJivi 3T0 YCAOBHCE 1 coémcgae":c;z, TC pac-

YeTHOE JaBJIEHUE JOJIXHO NpUHHUMaThes paBHbIM 90 % maBieHus npu
TIOJIHOM OTKPBHITHU TPEAOXPAHUTETbHBIX KJIaraHoB.

1.3.7. PacueTHoe AaBaeHue B TpyOONpoOBOAaX BOALI TIOCI€ HACOCOB A0JI-
XHO MPUHUMATbLCA paBHBIM 90 % MaKCUMaAbHOTO XaBAEHUA, CO3-
JIaBa€MOI'0 HAaCOCaMMU TIPH 3aKPbIThIX 3aABUXKAX.

1.3.8. Bo Bcex cnyyasix BeIMUMHA pacueTHOrO JaBIeHHUS JOIXHA NIPU-
HuMaTbcsl He MeHee 0,2 MT]a.

1.4. Pacuernas Temnepartypa

1.4.1. Tlon pacueTHO TeMnepaTypol CTEHKM f CJIeAYET IOHUMATh TEM-
nepaTypy MeTaila, Mo KOTOpoi BbIOUpAeTCsl BEJIMYMHA JOIMYyCKaeMOro
HanpsKeHnst s paCCYMTbIBaeMO AETaIM KOT/Ia WX TpyOOIpoBoaa.

1.4.2. PacuerHylo TeMneparypy CTEHKM JeTajieil, He 000rpeBaeMbIX ro-
PAYMMU Ta3aMH WK HaJEeXHO U30JIUPOBAHHBIX OT 000rpeBa U3BHE, Clie-
JlyeT MPUHMUMATb paBHOM TEMIIEpaType COAEpXKalLeics B Hell paboueil cpe-
Jibl 6€3 yyeTa JI0MYCKOB IO OTKJIOCHEHHIO TeMIiepaTypbl paboueii cpeibl OT
HOMMWHaJIbHOM, ycTaHosiaeHHbIX TOCT 3619, TOCT 21563, TOCT 22530.

JleTany CYUTAIOTCS HAJEXHO M30JMPOBAHHBIMU, €CIIU 00ECNEeYEHbI
YCIOBUSI, TIPU KOTOPBIX MOBBILIEHUE CPEAHEH TEMIIEPATypbl CTEHKU OT
TEIJIOBOCTIPVSITUSI U3BHE HE OyneT npesbiath 5 °C.

J1719 95KpaHOB 3TO YCJIOBUE COOJIIOAAETCS, €CIV ITPOCBET MEXAY SKPaH-
HbIMM TpyOaMy WK MeXAY TUTaBHUKaMU TPYO He MpEBbILIAET 3 MM.

1.4.3. 3a pacueTHy10 TeMIIepaTypy CTEHKU 000TpeBaeMbIX A€TaleH clie-
JIyeT MPUHUMATDh cpefiHeapudMeTUUECKOe 3HaUeHUEe TeMTIEpaTyp Hapyx-
HOM Y BHYTPEHHEH MOBEPXHOCTH CTEHKU B HauboJiee HarpeToil 4acTu ae-
TaJIU, OTIPEAESIEHHBIX TETUIOTEXHUYECKUM Pacuye€TOM WIK U3MEPEHUEM.

1.4.4. PacueTHyio TeMIiepaTypy CTEHKHA He00OTPEBaeMbIX JAeTalei KOoT-

© Odopmnenne. 3A0 HTL 115, 2010



12 Hopmel pactema Ha npoMHocme CIAUUOHAPHbIX

JIOB ¥ TPYOONPOBOAOB ClieayeT NPUHMMATh paBHOM TeMIiepaType Cpelibl Ha
BXOJI€ B PACUYETHbII1 BJIEMEHT (IIPU OTCYTCTBAU BHYTPH AETAU TPEIOIIMX
TENJOOOMEHHUKOB WM TIPU Pa3MEUIEHUU B HEW OXJIaXAAI0ILEro TeTuio-
0OMEHHMKA) WJIY PaBHOM TeMIlepaType cpeabl Ha BbIXOAE U3 AeTanu (pu
pa3MELLICHHW B Hel TPEIOLLIMX TETIOOOMEHHMKOB).

1.4.5. Ecnu n36bITOYHOE IaBIEHNE ropsiumx ra3oB npesbiinaer 0,1 MI1a,
TO pacyeTHasl TEeMIIEpPaTypa CTEHKU 000rpeBaeMbIX AeTaleil 10JKHA NPUHU-
MaTbcs MO TeryIOBOMY PacyeTy W 10 JAaHHBIM N3MEPEHMI TEMITEPATYpPhl.

1.4.6. PacueTHylo TeMneparypy CTeHKU AeTajieit KOTI0B U TPyGoIpo-
BOJOB B Ipelenax KoTia ciieiyeT NpuHuMaTh He MeHee 250 °C.

JonyckaeTcsi NpMHUMATh PaCYETHYIO TeMNepaTypy CTeHKU Heoborpesa-
€MbIX JeTaliel KOTI0B 1 TpyoorpoBogoB Hyke 250 °C rio conacoBaHUIO CO
CMEUUAIM3UPOBAHHBIMUA HAayYHO-UCCAEN0BATEbCKUMM OpraHN3alsaMH.

1.5. TonuuHa CTEHKH H NPHOABKH

1.5.1. PacyeTHast TO/ILIMHA CTEHKM S, BHIYMC/IEHHAs 110 (hOpMyJiaM pa3-
nena 3 Hacrosiiumx HopM, mosmkHa orpeneistbest 1o 3aJaHHbIM 3HaYEHU-
sIM PacyeTHOro AaBJECHUSI U HOMUHAIBHOIO JAOMYCKAaeMOro HaMpPSIXKEHUS C
YYETOM OC/1a01eHUSI OTBEPCTUSIMU 1 (WIM) CBAPHBIMU COEIMHEHUSIMMU.,

1.5.2. HoMuHanbHast TONUMHA CTEHKH § JOTXKHA IPUHMUMAThLCS 110 pac-
YETHOM TOJLMHE CTEHKU € YYETOM MpuOaBOK, yKa3aHHbIX B . 1.5.5 u
1.5.6, c okpyrieHueM o Gaunxaiiliero 60abIIEro pasMepa, UMEIOLIErocs
B COPTaMEHTE TOJILIMH COOTBETCTBYIOLIMX No1yhabpukaToB. Jlonyckaercst
OKpYTJIEHUE B MEHbILIYIO CTOPOHY He 6oJiee 3 % NMpHUHATOM OKOHYATEIbHO
HOMMWHAJIbHOM TOJIIMHBI CTEHKH.

1.5.3. lonmycTiMasi TOJLLMHA CTEHKM [s] JOMKHA OnpeaensiThes Mo pac-
YETHOM TOJILLIMHE CTEHKH C YY4ETOM 3KCIUTYaTalMOHHOM NPUGABKM C,, OIl-
penensieMoii cornacHo nin. 1.5.5 1 1.5.7.

1.5.4. dakTHYecKas TOJIIMHA CTEHKH §,, 1IOJIy4EHHAsl HEMOCPEACTBEH-
HbIMU M3MEPEHUSMHU TOJILMHBI TOTOBOM IETajIM MPH ONEPALIMOHHOM U
(Mnun) sKcryaTalilMOHHOM KOHTpOJIE, A0JKHA ObITh HE MEHee JOMyCTH-
MOM TOJIILWHbI CTEHKU. TOYHOCTb M3MEPUTENILHOTO TIPpHUbOpa, UCIOb-
3YeMOro NpH ONpPEJeeHNN S, CIIEYeT YUMThIBATD, €CIN €X0 MOTPEeLIHOCTD
npesbiuiaer 1 %.

1.5.5. I1o Ha3HAYeHUIO NMPHOABKMU K paCYeTHOM TOJLUMHE CTEHKH Cle-
JIyeT MOAPa3NesTh:
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Ha TIpubaBKy ¢, (IIPOVU3BOACTBEHHAs NMPUOaBKa), KOMITEHCUPYIOLIYIO
BO3MOXHOE IMOHUXEHME IMTPOYHOCTH AETAJIU B YCIIOBUSIX U3TOTOBJICHUS IE-
TaNU 32 CYET MUHYCOBOTO OTKJIOHEHUS TOJLIMHBI CTEHKY 1Tonydabpukara,
TEXHOJIOTUYECKUX YTOHEHUH U Op.;

Ha TIpU6aBKy ¢, (IKCILIyaTauuoOHHas NMpubaBKa), KOMIIEHCHPYIOLLYIO
BO3MOXHOE MOHWXXEHWE MPOYHOCTH IETAJTU B YCJIOBUSIX SKCTUTYaTaLMM 32
CYeT BCEX BUAOB BO3AEHCTBHS: KOPPO3UU, MEXaHUUYECKOTO U3HOCA (3pO-
:mn) v Iop.

YTOHEHWE B PE3ysibTaTe adpasupiiors M3HOC2 TPYS YUTEHO B NDU-
BOJAMMBIX 3HaYEHUAX NMPUOABKU ¢, TONLKO NPU BHIGOPE CKOPOCTH Ta30B,
OrpaHUYUBAIOLINX YPE3MEPHbBIit M3HOC cornacHo «TemnoBOMy pacyeTy
KOTeNbHbIX arperaToB. HopMaTuBHbBIN MeToA» (nanee — «TemioBo pac-
yeT»). [1pu GonblleM M3HOCE NprMbaBKa Ha yTOHEHME U3-3a aOpa3vBHOTO
M3HOCA J0JXKHA MPUHUMATBCS COTIIaCHO «TenaoBOMy pacueTy».

CymMa nipubaBok ¢ = ¢, + ¢, JOJKHa ObITh HE MEHee MUHUMAJIbHBIX
3HAYEHMi1, YKa3aHHbIX B pa3fesie 3 U OTHOCSILIMXCS K pacyeTy KOHKpeT-
HbIX AcTajel.

1.5.6. TlpousBoncTeeHHas npubaBka ¢, COCTOUT U3 MPUOABKU, KOM-
MEHCUPYIOLIEH MUHYCOBOE OTKJIOHEHHE ¢,, , U TEXHOJIOrMYECKOM MpubaB-
KU, ¢, =¢, ¢,

3HaueHue MpUbaBKK ¢, CNEAYET ONPEAENATH MO MPENETbBHOMY MUHY-
COBOMY OTKJIOHEHUIO TOJIIMHbI CTEHKH, YCTAHOBJIEHHOMY CTaHAApTaMMu
WJIM TEXHUYECKVMM YCJIOBUSIMU Ha No1y¢habpUuKaThy; 3HayeH1e TpubaBKy
C,, IOJIKHO OTPENENATHCS TEXHONOTUEN U3TOTOBJIEHUS AETAIU U TIPUHU-
MaeTcs 0 TEXHUYECKUM YCJIOBUSIM Ha U3JETUE.

g npsimbix TpyOd 1 obeyaek, NOABEPralolUXCcA Ha TIPEATIPUATAU-U3-
roToBUTeJIE MEXaHUYeckoit obpaborke, ¢, = 0; s aeranei, nehopmu-
pOBaHME KOTOPBIX NMPU U3rOTOBEHUHN HE NPUBOIMUT K OCIa0JEHUIO CTEH-
KM 3aroToBKH, ¢,= 0.

1.5.7. OkcryatalluoHHas npubaBKa COCTOUT U3 TIPUOABOK, KOMITEH-
CUDYIOLLUX NMOHUXEHHUE MPOYHOCTH IO NMAapOBOAAHON CTOPOHE ¢, U CO
CTOPOHbI Ta30B C,,.

3HaueHmre NpubaBKu ¢, A1 BCex 060rpeBaeMbIX U HEOOOrPeBaeMBbIX
JeTajiel U3 ayCTEHUTHBIX CTaJlel, a TakXKe 115l TPYO Hapy>KHbIM JUaMeT-
poMm 32 MM U MEHee U3 YIIepoaUCTOi M TETJIOYCTOMYMBOM CTajleil paBHO
HYJTI0. J11sT OCTATbHBIX IeTasiei (TPYy6 HapyXXHBIM AMaMeTpoM Gosiee 32 MM,
KOJLJIEKTOpPOB, 6apabaHoB, (hacCOHHBIX AeTaNieil 1 TPyOOTIPOBOAOB U ApY-

1?2
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TUX, U3FOTOBASAEMbIX 13 YIAEPOANUCTON U TEILIOYCTONYNBOI CTaneit) 3Ha-
yeHne NpUOaBKH ¢, Ha pacueTHbIi pecypc 10°y 10IXHO OnpeaenaThes no
Tab6n. 1.2.

Tpu pacueTHOM pecypce 6osee 10° 4y npuGaBky c,, ciieayeT yBeN4UTh
C YY4ETOM CKOPOCTH KOPPO3UU; NpH pecypce 1o 2-10° 4 gornyckaercs npu-
HUMaThb (BMpeab 40 YTOUHEHMST) 3HAYeHMe 5TOi NPpUOaBKM TaKOM, KaK Ipy
pecypce 10° u.

Ipu pacuetHoM pecypce meHee 10° 4 MpubaBKy c, AOMycKaeTcs NpH-
HHMMaTb YMEHbLLEHHO MPOINOPLMOHAJILHO PeCypCy.

3HavyeHre NpUGaBKH c,, A1 HeOGOrPEBAEMbIX [ETajlel PABHO HYJTIO.

Ta6auua 1.2
Ipuo6aska c,,, MM

TpyObl 1MameTpOM
Pabouas cpena cbie 32 10 76 MM | OcTanbHble IeTann
BKJIIOY UTEJIbHO

Bona, naposoasiHast

. 0,5 1,0
CMECh, HACBILLIEHHbI1 Map
IMeperpersblii nap 0,3 0,5
Cpena cBEpXKPUTHYECKUX - 0.3

T1apaMeTpoB

ITpumenanue. J11s1 rnboB OMYCKHbIX, BOJONEPENYCKHBIX MU HEOOOrpeBaeMbix TPy mist
NapoBOASHOM CMECH M HACHILLEHHOTO Napa HapyXHbiM d1amMeTpoM Gosee 76 MM Npy pa-
6oueM naBneHuM KoTia oT 8 o 20 MIa cienyeT npMHUMaThL NpUGaBKy ¢, OT 1 10 3 MM B
3aBMCMMOCTH OT ONbITA IKCTIyaTallMKd KOTJIA JAHHOTO TUMa; sl TPYO HAPYXHBIM Aua-
meTpom 133 MM n Gonee MCONb30BaHUE NPUOABKY €, MEHEE 3 MM JOIXHO ObITh COra-
COBAHO CO CTIELMANU3UPOBAHHbIMU HAYUHO-NUCCIEA0BATENBCKUMI OPraH H3aLusIMH.

3HayeHme IpuGaBKHY ¢, 1151 060rpeBAeMBIX A€TasIEN AOXKHO NPUHMMATBCS
B 3aBMCHMOCTH OT TeMIiepaTypbl Hapy>KHOM MOBEPXHOCTH AETaIM, BUAA TOI-
JMBa ¥ MeTaa aetanu. s onpeneneHus npubasky c,, Temriepatypa Ha-
PYXHOI MOBEPXHOCTH AETaJIM A0/DKHA CPABHUBATLCS C NOMYCTUMOI Temrie-
paTypoii, 3Ha4yeHM st KOTOpoit NpuBeaeHbI B Taba. 1.3. PacueTHas temnieparty-
pa HapyXHOM NMOBEPXHOCTH 00OTrpeBaeMbIX AeTajleil, omnpejesiemMast o
TEIJIOBOMY PacyeTy ¢ y4eTOM TEeIVIOBOM U TMAPABIUYECKOMH HEpaBHOMEPHO-
CTH, HO Ge3 yyeTa BpeMEHHOTO yBeJIMUEHUS] HEpaBHOMEPHOCTH 000TrpeBa, He
JIOJDKHA TIpeBbIlLATh 3HAYSHUIt JONYCTUMOIA TeMMieparypal [1].
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Tabauya 1.3
JlonycTuMas TeMIepaTypa HapykHo# NOBEPXHOCTH C YYETOM NMPOAYKTOB
cropanns [7], °C

OcTtanbHble
BbicoKkoce pHHUCTbIE
DCTOHCKME | IHepreTMyecKue
Mapka cranu Y CEpHUCTBIE
chaHubl | TOIUIMBA, Kpome
MasyTbl
HOBBbIX
10 450 400 450
20 500 450 500
12XM, 12MX,
15XM,
10CtMo910 330 330 330
(xporioit)
12XIMD,
12X2MDCOP 585 540 585
12X2M®DB 585 545 600
12X11B2M®D 620 560 630
12X18H12T,
12X 18H10T 610 610 640

Ilpumenanue. Jonyctrmasi TeMNepaTypa HapyXHOI MOBEpXHOCTU SKPAHHbIX TPYD U3
cranu 12XIM®, pacnoloXeHHbiX B 30He MaKCUMaJbHbIX TEMJIOBbIX HATPY30K Gonee
407 kBt/M? (350-10° kkan/(M? '4), NPU CKHUTAHWUYM CEPHUCTBLIX MA3yTOB HE AOJKHA Mpe-
BhllLaTh 545 °C ¢ yueToM 3anaca Ha MEXNPOMbIBOUHbIH MEPHUOA.

Jlnst HeoborpeBaeMbIX Y4acTKOB Tpy6 M3 ctanu Mapok 12XIM®,
12X2M®DCP u 12X2M Db, coeanHsOLIMX TpyObl TIOBEPXHOCTH Harpepa
M3 ayCTEHUTHOM CTajlM C KOJUIEKTOpaMH U3 JIETUPOBAHHOI CTAU, JOITY-
cKaeTcsl TeMrnepaTtypa cTeHku 1o 600 °C.

3Ha4yeHue npubasku c,, And pecypca 10° u DJOMIXKHO MPUHUMATLCA
MUHUMAaJbHBIM U3 YCIIOBUIL:

nIpu TeMIiepaType HapyxHo# nosepxHoctu 1, < ([1] — 40) °C

¢,tc, 20,5 Mm;

© Odopmnenne. 3A0 HTL 116, 2010



16 Hopmbt pacuema Ha npounocms cmayuoHapHoix

NpH TeMIlepaType cornacHo yciosuio ([1] —40) *C <t <|/]
¢, tc, 21,0 mm.

Jns oGorpeBaeMbIX yII€POAMCTHIX TPYO 001ero HazHaueHus: (Ha-
npumep, U3 craiv mapku Ct3) nprubapka ¢,, I0JIXXHA IPUHUMATbCST HE Me-
Hee 0,4 MM He3aBMCHMMO OT TEMIEPATYPbI CTEHKHW, MAPKH CTaJIN M KaTero-
PHUY KauyecTBa.

HOna cranu mapku 12XI8H12T npu cXUraHUU BBICOKOCEPHMUCTHIX M
CEPHUCTHIX Ma3yToOB U Ajs ctaneit Mapok 12X1IM®, 12X2M®DCP u
12X2M®DB 1npu ckKMraHuM 3CTOHCKMX CNIAHLEB JOMYCKAeTCsl TeMIlepaTy-
pa Hapy>XHOM TTOBEPXHOCTH JIeTajieii Bbillle JONYCTMMOM, HO He 60J1ee 3Ha-
YEeHMI TeMIIepaTyphl, YCTAHOBIEHHbIX /IS OCTAAbHBIX SHEPreTHYECKMX
TOIUIUB, TIPY YCJIOBUM YBEJIMYEHNS 3HAYEHUsl NPUOABKM c,, Ha 0,5 MM B
nepBoM ciyyae v Ha 0,3 MM Bo BTopoM Ha Kaxabie 10 °C noBblilieHUs TEM-
reparypsbl.

Hns pecypca akcnnyarauun MeHee 10° 4 3HaYeHHe IPUOABKM C,, K aK-
TUYECKOH TOILMHE CTEHKU JONYCKAETCSt TPUHUMATDh MPONOPLUMOHATIBHO
OTHOLLIEHMIO TAHHOTO pecypca K pecypey B 10° u.

Ipy BbIOOpe pacuyeTHOI TeMrepaTyphl HapyXXHOM MOBEPXHOCTH TPYO
3KPaHOB KOTJIOB CBEPXKPUTUYECKMX NTApAMETPOB CJieflyeT yYUTHIBATh I10-
BblilIEHME 3TOM TeMIepaTypbl B Te4eHHE MEXIIPOMbIBOYHOIO NepHoa.

Jnst Tpy6®, HaXOAALIMXCS B TEIJIOM SIILIMKE SHEPreTMYECKOro KOTJa,
3HaYeHUs! NPUGABKU C;, OJDKHBI NPUHUMAThCS paBHbIMHU 0,5 3HaueHws,
ornpenaesisieMoro JJisi 00orpeBaeMbIX TPy MpH TOM Xe pacyeTHO TeMrie-
paType HapyXHOi TIOBEPXHOCTU.

PacueTHasi TeMmepaTypa CTeHOK TPyO B TEIJIOM SILLMKE JOJIKHA MPH-
HMMAaTbCSl PaBHOIl TeMriepaType paboueil cpelbl ¢ YY€TOM HepaBHO-
MEPHOCTE ee pacrpeaesieHus.

1.5.8. Ilpu BbIYMCIEHMU ¥ U3MEPEHUH TOJNILMUHBI CTEHKH B JOKYMEH-
TALMIO CJIEAYET 3alMChiBAaTh 3HaYeHHE C OKpyrieHreM 10 0,1 MM.
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2. TONNYCKAEMOE HAITPAXKEHWE

2.1. Tog HOMHUHANBHBIM JAONYCKAEMbIM HaNPSKEHUEM [G] crnenyeT no-
HUMAaTh BEJIMYUHY HaNpsoKeHUsT, UCTIONb3YEMYIO Ui onpeaesieHust pac-
YEeTHOW TOJILMHBI CTEHKH JETAJIM WIN AOTIYCTUMOTO HaBeHUsl 10 Npu-
HATHIM UCXOAHBIM AA@HHBIM U MapKe MeTajlia.

IpuseneHHbie B HacTosiux HopMmax monyckaembie HanpsxXeHUs] U
yKa3aHUs 110 UX BbIOOPY MPUMEHUMBI TIPU UCTIONb30BaHUS METALIOB U
nonydabpukaror, KOTopuie pazpelieHnbl [1paBuIaMy TOCTOPTEXHAN30PA.

YpoBeHb pacYETHBIX XapaKTePUCTUK UCITIONb3YEMbIX METAIOB U MO-
JiypaGpUKaTOB JOIKEH ObITh MOATBEPKACH CTATUCTAYECKOIH 00pabOTKOM
JAHHBIX UCTTHITAHMIA, NIEPUOAMYECKMM KOHTPOIEM KayecTBa MPOAYKLIMU
He pexe OJHOTrOo pa3a B S JIET U NMOJOXUTEIbHBIM 3aKIIIOYEHUEM CTielva-
JIM3UPOBAHHONM HAyYHO-UCCACAOBATENbCKOH OPraHU3alMKU B COOTBET-
CTBUU ¢ TpeboBaHUsAMU [1paBun rocroprexHaasopa.

2.2. HoMuHanbHble KOTyCKaeMble HanpsixkKeHus U1t KaTAaHOW WU KO-
BaHO CTaJ MapoK, LIMPOKO MCIIONb3YEMBIX B KOT/IaX U TPYOONpOBOAaX,
cJiefyeT MpMHUMaTh ITo Tabu. 2.1-2.5.

I MpoMeXYTOUYHBIX 3HAYEHUI pecypca dKCIulyaTalluK, yKa3aH-
HBIX B Ta0jiMlIaxX, 3HaYeHNE JAONYCKaeMOro HamnpsiKeHUs pa3pellaeT-
Csl OTIPEAEIATh JUHEHHON MHTeprnoasuueil 6auxaliinx 3HaYeHU
MeXay pecypcaMu ¢ okpyrieHuem go 0,5 MIla B MeHbIIYIO CTOPOHY,
€CJIM pas’HULA MEXIY 3THUMHU 3HauYeHMsAMU He TipeBbilIaeT 20 % ux
CpeAHero 3HaueHus. B oCTaNbHBIX CAYYAsIX JOMKHO TIPUMEHSTLCS «JI0-
rapudMUYECKOe» UHTEPIIONUPOBAHUE. DKCTPATOSIIIUS 3HAYEeHHIT 10~
TycKaeMbIX HaTIpSXXEeHUI ans pecypca MeHee 104 He nonyckaeTcs 6e3
COMIAaCOBaHUS CO ClelMaIN3UPOBaHHBIMM HAYYHO-MCCIEA0BATENLC-
KUMU OpraHu3auMsIMH.

Hornyckaemble HANIPSDKEHUS I CTajell THOCTPAHHBIX MapokK, HOTMy-
LIEHHBIX K puMeHeHuIo TocroprexHaaszopoM Poccru, JOMKHBI yCTaHAB-
JINBATHCS CMELIMATM3MPOBAHHBIMY HayYHO-HCC/EI0BaTEIbCKUMH OPraHu-
sauusamu. Jasa cranu 2.1/4 CriMo (10CrMo910 mig tpy6 o IUH 17175
u ais vcra o JIMH 17155) MoryT GbITh MCMONBb30BaHBI 3HAYEHUsT J10-
TycKaeMbIX HampsKEHWI, NpuBeeHHbIe B Ta6. 2.6.
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Tabauya 2.1

HomunanbHble JomycKaeMmble HanpsukeHus: [C] 418 yriepoaucToi ¥ MapraHUOBHCTO#M CTaJleil, He

3aBHUCSIAE OT pacyeTHOro pecypca, MIla

Mapka cranu
£7C ) o | Gtk %szcnré CCTE;E %ﬁ‘;ﬁ{ C3lc | 2K | l4THMA 1166;%
;?or 528 124 133 130 140 145 150 170 180 190
150 106 115 12 125 129 134 155 179 181
200 111 100 117 121 125 147 175 176
250 80 102 8 | 107 11 115 140 171 172
275 102 106 109 135 170 169
300 70 98 103 130 169 167
320 126 164 165
340 122 161 163
350 120 159 161
360 157 159
370 155 157
380 152 154

xiandpronoutd awoonnodu on viwanrovd wdofy
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Tabauya 2.2
HomunanbHble ToMycKaeMble HANpsKeRUs [G] s yriepoaucToi U MapranuoBucToii craseit, MIla
Mapka cranu
[ oC 08, 10, 12K 15, 15K, 16K 20, 20K, 18K
’ PacyeTHblit pecype, 4
104 100 | 2105 | 3108 | 10* 100 | 210° | 10 100 | 2105 | 3-10°
1 2 3 4 5 6 7 8 9 10 11 12
z[Cc))Tl%)% — 130 — — — 140 — — 147 — —
200 — 120 — — - 130 — — 140 — —
250 — 108 — — — 120 — — 132 — —
275 e 102 — — — 113 — — 126 — —
300 — 96 — - — 106 — — 119 — —
320 — 92 — — — 101 — — 114 — —
340 — 87 — — — 96 — — 109 — —
350 — 85 — — — 93 — — 106 — —
360 — 82 82 — 90 — — 103 — 103
380 — 76 76 71 — 85 85 — 97 97 88
400 73 73 66 60 80 80 72 92 92 78 71

19008 nonkdo2 n pdou 900090du0gAdur n HovuUION
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Hopmoi pacuema na npoMHOCIL CMAYUOHAPHBIX

Ilpodoasncenue maba. 2.2
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[Mpodoancenue maba. 2.2

Mapka crainu
o 16T'C, 09T2C 1170{]2817}7{& 15TC
PacuerHblit pecype, 4
0| 1 | 2100 | 10r | 106 | 2106 | 10f | 105 | 210°
1 2 3 4 5 6 7 8 9 10
e I e e - — s | —
200 — [ 10 | — — 16 | — - 6 | —
250 — s | — = 16 | — _ 65 | —
275 — w0 | — Z 0 | = - 6l | —
300 — 3| — —Tm | = - 13 | —
320 — [ | = — 139 | — - | —
340 — 12 | — — 3| — - 137 | —
350 — [ 10 | = SN TR - 33 | —
360 — w7 | = S BT - - 19 | —
380 — e | 12 | = [ | o | = | | o
400 107 | 107 | 9 | 13 | 13 | % | 13 | 13 | %

19009 nansdoz n vdvu 90p09oduogddu n sovuioxn

It



Oxonuanue maoa. 2.2

1 2 3 4 5 6 7 8 9 10
410 104 97 83 107 102 85 107 102 85
420 102 87 73 102 90 75 102 90 75
430 98 76 63 97 78 65 97 78 65
440 95 68 35 92 70 55 92 70 35
450 89 62 46 88 63 46 88 63 46
460 83 54 38 82 54 38 82 54 38
470 71 46 32 71 46 32 71 46 32
480 60 60 60
490

ITpumenanua: 1. Brlille yepThl TpUBEAeHbI 3HAYEHHS HATIPSTKCHMIA, OTIpefeiieMble 10 MPeIey TeKYYeCTH B 3aBHCHU-
MOCTHU OT TEMIIEPATYPHL.

2. 3HaveHus1 JOIyCKaeMbIX HAMPSDKEHU I B KOIOHKaX Uit pecypea 104 u 2-10° 4, OTMEUeHHEIE BBIILIE Y€PTEL 3HAKOM «—»,
MPUHUMAIOTCS. PABHBIMH COOTBETCTBYIOLIMM 3HAYEHUAM B KOJNIOHKE i pecypea 105 4.

3. 3nayeHus JOMYCKaeMbIX HANPSDKEHUM, YKa3aHHBIE HILKE YEPThI, COOTBETCTBYIOT PabOTe 3JEMEHTOB B YCJIOBUAX
TOJI3YUECTH U OMpeAeSICHbI 110 TIPeIeNy JUIMTETRHON TPOYHOCTH IS COOTBETCTBYIOLIEr0 pecypca.

(44
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Tabauua 2.3

HomuHasbHble T0NycKaeMble HaNpsDKeHust [G] 11s TenoycToianBoii ctam, MITa

Mapka cranu
L 12XM, 12MX | 15XM
PacuerHblii pecypc, 4
104 10° 2:10° 310° 104 10° 2:10° 310°
1 2 3 4 S5 6 7 8 9
Orfomo | _ 147 — — — 153 - _
250 — 145 — — — 152 — —
300 — 141 — — — 147 — —
350 — 137 — — — 140 — —
400 — 132 — — — 133 — —
420 — 129 — — — 131 — —
440 — 126 — — — 128 — —
450 — 125 — — — 127 — —
460 — 123 123 123 - 125 125 125
480 120 120 102 102 122 122 113 103
500 116 95 77 64 119 105 85 76

19009 nangdoz n vdou 90posoduogddiu n sovuioN
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EQ\E{E pacdema Ha nPOHHOCMb CMAUUOHAPHDBIX

Ilpodoascenue mata. 2.3 |R
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Mpoooaxncerue maba. 2.3

Mapka cranu

Lo 12XIM® [ emaoce I5XIMI®
’ PacueTHbIif pecype, 4
04 [ 105 [ 2105 [ 3105 100 | 105 [ 2105 ] 100 | 105 | 210° | 310°
1 2 3 4 5 6 7 8 9 0 | 11| 12
gfs% —lm| = = = |w]| -] = ||| -
250 | — |66 ] — | — | — w6 ]| — | =] w6 — | -
300 | — | 9] — [ — | = [ w3] — ] = 18] — | =
350 | — |12 — | — | — Jw ] = = m| =1 =
00 | — [ ] — | = | = JTuw] = =]wmw,] =1 =
2 | — ] — | = =] = = w18 = | =
a0 | — 1o | = | = | = ] = = [ msa] = | =
450 | — | 18| — [ | — | | - | - | 12| - | —
460 | — | 136 | 136 | 130 | — | m1 | 11| — | 150 | 150 [ 150
480 | 133 | 133 | 120 | 107 | 128 | 128 | 119 | 146 | 145 | 130 | 123
so0 | 130 | 113 96 | 88 | 121 | 106 | 97 | 140 | 120 | 108 | 100

19008 nonidoz n pdvu 90p090duogddur n 9ovIoN
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Oxonuanue maba. 2.3

1 2 3 4 5 6 7 8 10 11 12
510 120 101 86 79 115 94 87 1 107 96 90
520 112 90 77 72 105 85 79 125 96 86 80
530 100 81 69 65 95 78 70 111 86 77 72
540 88 73 62 58 87 70 63 100 78 69 65
550 80 66 56 52 80 63 56 90 71 63 58
560 72 59 50 46 72 57 50 81 64 57 52
570 65 53 44 41 65 52 45 73 57 51 47
580 59 47 39 36 59 46 41 66 52 46 43
590 33 41 35 32 53 41 36 60 47 42 39
600 47 37 31 29 47 37 33 54 43 38 35
610 41 33 41 33 28 48 40
620 35 35 43

L | \NO
~J

|

ITpumenanua: 1. Beiiie 4epTHI MpUBEISHbI 3HAYEHMS] HAMPSKEHU N, OMpPEIeHsAeMble 110 Tpefeay TeKy4eCTH B 3aBUCH-
MOCTHU OT TEMIIEPATYDBHI.
2. 3HaueHHA AOTYCKAEMBIX HATIPSDKEHMI B KONOHKaX Wid pecypea 104, 2:10° 1 3-10° 4, oTMEUeHHbIE BBILIE YEPTHI 3HAKOM «—»,
MPUHKMMAIOTCS PABHBIMH COOTBETCTBYIOLIMM 3HAUEHHSAM B KOJOHKE T pecypca 10° 4.
3. 3HaueHMs OOIMYCKAEMBIX HAMPSDKEHUH, YKa3aHHbIE HUXE YepPThl, COOTBETCTBYIOT PaboTe IJIEMEHTOB B YCIOBUSX
TOI3Y4eCTH U ONpeneNieHb! [0 Mpeaeny JTUTEIbHONW POHHOCTYU VIS COOTBETCTBYIOIIETO pecypcea.

9t
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Tabauua 2.4
HomunanbHble JoMycKaeMble HaNpsuKeHUst [G] L1si BLICOKOXPOMUCTOI M aycTeHHTHOM crajeil, MIla
Mapka cranu
09X14H19B2EP,
12X11B2M® 12X18H12T, 12X18H10T 09X16H14B2EP,
5,°C 10X16H16B2MBEP
Pacuersslit pecypc, 4
10* 10° 210 104 10° 2-10° 310 10 10° 2-10°

1 2 3 4 5 6 7 8 9 10 11
J:l(())leS(()) — 195 — —_ 147 — — — 147 —
250 — 183 — — 125 — — — 131 —
300 — 175 — — 120 — — - 128 —
350 — 167 — — 116 — — — 125 —
400 — 158 — — 111 — — — 123 —
450 — 152 — — 107 —_ — — 120 —
500 145 145 145 — 104 — — - 117 —
520 143 134 128 — 103 — — - 116 —
530 141 124 119 — 103 — 102 - 116 —
540 140 115 108 — 102 102 100 — 115 —
550 130 107 100 — 102 100 93 — 115 —
560 121 97 90 101 101 91 87 - 114 —

19009 nanwdoz n pdvu 90povoduogddut n 9ovuION
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Oxonuanue maba. 2.4

1 2 3 4 5 6 7 8 9 10 11
570 113 87 80 101 97 87 81 — 114 —
580 104 78 72 100 90 81 74 — 113 113
590 95 69 64 98 81 73 68 — 113 109

600 87 60 55 94 74 66 62 112 112 102
610 78 51 47 88 68 59 55 111 104 94
620 70 47 39 82 62 53 50 111 97 87
630 62 37 31 78 57 49 46 110 89 79
640 54 27 23 72 52 45 42 110 81 72

650 45 20 65 48 41 38 109 74 64
660 38 60 45 37 103 66 56
670 30 35 41 34 96 59 49
680 50 38 32 88 52 41
690 45 34 28 79 44 34
700 40 30 25 71 37 27

Ilpumenarnus: 1. Brllile yepThl IPYUBEICHB] 3HAYSHUS] HANPSKe HUM, OMpeResseMble 10 Mpeleay TEKYYECTH B 3aBUCHU-
MOCTH OT TEMIIEPATYPHI.
2. 3HayeHHs JOMYCKAEMbIX HAIIPAXKEHHUIA B KOJIOHKaX 115 pecypea 104, 2-10° 1 3-10° 4, oTMeYeHHBIE BhIilIE YePThl 3HAKOM
«—», IPUHUMAIOTCS PABHBIMM COOTBETCTBYIOLIMM 3HAYEHUAM B KOJIOHKe LT pecypea 10° u.
3. 3HayeHHMS OOMYCKAeMBIX HATIPSKEHUI, YKa3aHHbIE HIKE YE€PTHI, COOTBETCTBYIOT PabOTe 3JEMEHTOB B YCIOBUSX
TIOJI3YYECTH U OTPEAECNCHBI 110 IIPefey JIUTEIbHONU MPOYHOCTH UL COOTBETCTBYIOLLETO pecypca.

xnndpronnpuwd awsonnodu i puendvd awdogy
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Tabauua 2.5
Pexomendyeman

HomunanbHble fonycKaeMble HanpsnkeHus [G]
s ctam 10X9MPB, MIla

Pacuernbiit pecypc, 4
t,°C
104 105 2105
1 2 3 4
Ot 20 no 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*

© Odopmnenne. 3A0 HTL M6, 2010



30 Hopmbr pacyema na npounocme cmayuonapmwix

Oxonuanue maba. 2.5

1 2 3 4
620 60* 48*
630 57* 45*
640 55* 43*
650 52* 41*

Hlpumeuanua: |. Bpiliie 4epThi NPUREJEHB] 3HAUECHUSA AONYCKAEMEIX HANIPSIXEHUH,
OMpeaesiEMbIX 1O Npeaesy TEKYYeCTH B 3aBUCMMOCTH OT TEMTIEPATYpPbI.

2. 3HaueHus JONYCKAEMBIX HATIPSIKEHWIA B KOAOHKax s pecypea 104 u 2:10° u, oTM™e-
YEHHbBIC BBILIE YEPTHI 3HAKOM «—», IPUHUMAIOTCA PABHbIMM COOTBETCTEYIOUIUM 3Haue-
HUSIM B KOJIOHKE 115 pecypca 10° 4,

3. 3HaueHUs ONYCKaeMbIX HAMPSIKEHNH, YKA3aHHbBIE HUXE YEPThl, COOTBETCTBYIOT
paboTe 271EMEHTOB B YCJIOBUSIX TON3YYECTH U OTIpeeNieHbl MO Npeaeny JJUTeJIbHON NpoY-
HOCTH LISt COOTBETCTBYIOLENO pecypca.

4. 3HaueHMs JOTYCKAEMbIX HAMPSKEHUIA CO 3HAKOM * MOJIyUeHbl SKCTPanosiLnei ¢
MaJIbiIX O BPEMEHM 6a3 UCTIBITAHWI U AOJKHbI ObITh OTKOPPEKTUPOBAHBI C YIETOM Tpe-

6oBaHWit nogpasgena 2.1.

Tabauua 2.6
HomunanbHble JonycKaembie Hanpsukenns s ctaam 2 1/4 CrlMo
(10CrMo0910) na pacuertnbiii pecypc 10° 4

f,°C [c] , MIla t,°C [c], MIla

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. lns craneil MapoK, He IPUBEIEHHBIX B Tabn. 2.1-2.4, v 1ia apy-
TUX METAJIIOB, NOMYLIEHHBIX K TIpMMeHeHnIo TocropTexHagzopoM Poc-
CUU, HOMUHAJIbHOE JOTIyCKaeMOe HarpsiKeHue clieayeT IPUHUMATh paB-
HbIM HaMMeHbllIEMY U3 TIPUBEIEHHBIX B Tabs. 2.7 3HaA4YeHU, MOJyYyeH-
HBIX B pe3YJIbTaTe JAe/IEHUSI COOTBETCTBYIOLLEH PACYETHOM XapaKTEPUCTUKU
NPOYHOCTYU METaJIJIa IPU PACTIKEHWU Ha COOTBETCTBYIOIIMIA 3aT1aC TIPOY -
HOCTHU IO AAHHOM XapaKTEPUCTHKE.

Ipu BBLIMOAHEHUH KOHTPOJILHBIX PACYETOB HEeTaNei, U3TOTOBIEHHBIX
n3 craau 12XM®, nonyckaercs MCIoib30BaTh 3HAYEHUS TOIMyCKAEMBIX
HarnpsXXeHUH, NpuBeAeHHbIX B Ta0J. 2.1—-2.4. nns ctany 12X1MO.

2.4. B KkayecTBe pacYeTHBIX XapaKTEPUCTUK MTPOUYHOCTH METAJIIA Clie-
IyeT NMPUHUMATD!

BPEMEHHOE COTPOTUBAEHHE NPU PACTKEHUU O ,;

TIDEJIEN TEKYHECTH O, WM YCIIOBHBIH Npe/iest TEKY4eCTH O,

YCJIOBHBIHM TIpesen IIUTENbHOM MIPOYHOCTH O 4,, O, ,, O

YCJIOBHBIM TIpeest TION3Y4ECTH O, s,

3HayeHus XapaKTePUCTHK G, Oy g2y Oy oy CICAYET IPUHMMATD PaB-
HbIMU MUHUMAQJIBHBIM 3HaY€HMSIM, YCTAHOBJIEHHBIM B COOTBETCTBYIOLLIUX
CTaHAAPTaxX WM TEXHUYECKUX YCIIOBUSAX U1 METa/1a JaHHOM MapKH.

3HaYeHMUs! XaPAKTEPUCTHK O 11, G55 Oy O3 Y O g, CIEAYET TIPUHU-
MaTb PaBHBIMU CpEIHUM 3HAYE€HUSIM, YCTAHOBIEHHBIM B COOTBETCTBYIOLLIAX
CTaHAapTaX WIK TEXHUUYECKUX YCIOBUSIX U MeTajllla JAHHOH MapKM.

Tabauua 2.7
®opMyabl 15 onpenesieHls HOMUHAIBHOTO A0IYCKaeMoro Hanpsnkenus [G],
He 3aBHCAIIEr0 OT PACYETHOTO pecypca, WM JjIa pacueTHoro pecypea 10° g

0,2/1 cl ,O/I;

10%0 210510 221051 0-340’/:’

Matepuan Dopmyna
1 2
VriepoamcTas ¥ TENAOYCTOHYMBAsK CTANIb | Sp Sy S Sy
2,4 L5 1,57 1,0
2
AyCTeHUTHAasi XxpOMOHUKENEBAs CTallb Sp  Swn S Cpesr
3,00 1,5 7 1,57 1,0
YyryH ¢ l1apoOBUAHBIM TpadUTOM TIpU Ss , S0,
8. > 12 % nocne oTxura 4,8 3,0
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32 Hopmur pacuema na npounocmo cmaytioHapHyix

Oxonuanue maba. 2.7

1 2
YyryH ¢ miacTUH4aThiM rpapTOM, KOBKMIA

YYryH M YyTYH C WIApOBUAHBIM rpacutom
npnd, <12 % :

HocJie OTXXUTa I3
7,0

3
0e3 oTxura Cp
9,0

4

Q

B Gs  Owoyr Swoh

Menb u MenHbIE CIIaBbI ,
5724 1,57 1,5

2

! st yrneponncToit M TENIOYCTOIYNBOM CTaM MOBbILIEHHOH npouHocTy (o, > 490 MIla
¥ MMHAMAJTbHOE OTHOCHTENBLHOE yannHeH#e §; < 20 %) 3anac NpoYHOCTH MO NpENeNy TeKyue-
CTH ciieayeT yBeanunTb Ha 0,025 Ha KaXablii NPOLEHT YMEHBLIEH NS OTHOCUTENBHOTO YTHHE -
Hua Huxe 20 %.

2 XapaKTepuCTHKH NPOYHOCTH JOIKHBI ONPENENATLCA 63 yueTa TEPMUUYECKOTO H MEXaHHU -
4ECKOTO YNPOUHEHMs. YCNOBUE HENMPUMEHHUMO IISI BETAJIEH, B KOTOPBIX HEAOMYCTHMA NJIACTH-
yeckas aedopmauus (baaHusl, WNKHABKK). JoNycKaeTcs HCNONb30BaTh MUHUMANBHOE 3HA-
YeHUe YCIOBHOTO Npeaenia TEKyuecTH MpHu octaTtounoi aepopmauuu 0,2 % c 3anacom 1,15,

3 Mpu pacyere Ha M3ruG OOMYCKAEMbIE HATIPSDKEHMS TIPUHUMAIOTCS YMEHBILEHHBIMU Ha 50 %.

4 YcnoBHEe HCIIONB3YETCSl, CIM B CTAHAAPTAX MJIM TEXHMYECKHUX YCJOBMAX HA METALT OT-
CYTCTBYIOT APAHTHPYEMBIE 3HAYEHUA G, G, 1 5 O g -

OTKJIOHEHUS] XapaKTEPUCTUK B MEHBIIYIO CTOPOHY JIOITYCKAIOTCA He
Oonee yeM Ha 20 % OT cpenHero 3Ha4YeHMSI.

HOHYCKaeTCH NCIIOJIb30BAHNE 07/1 BMECTO 00‘2/1, €CJIX B CTaHdapTax uiH
TCXHUYECKUX YCIIOBHUAX HA METAJ1 HOPMUPOBAHbI 3HAYCHMU 1 GT/r n OTCYT-
CTBYIOT HOPMHUPOBAHHLIC 3HAYCHM S 00.2/1'

YpoBeHb pac4eTHBIX XapaKTEPUCTUK MCIONb3yeMbIX METAJIOB M I10-
Jy(habprUKaATOB J10KEH ObITh IOATBEPXKAEH CTATUCTHYECKON 00paboTKOM
JAHHbIX l/ICI’IblTElHI/lfI, NEepUOINYCCKHUM KOHTPOJCM KauyecTBa IPOAYKIINUH
W INOJTOKHUTENbHbBIM 3aKIKYEHUEM Cneuua.nmnposaﬂnoﬁ Hay4YHO-HCCIIC-
JOBaTEbCKOMN OopraHM3alm B COOTBETCTBUU C Tpe60BaHMﬂM.l/l HpaBI/IJ'l
TOCropTeXHaa3opa.

2.5. Ansg cTanbHbIX OTJMBOK HOMMHAJbHOE JOMYCKAeMOe Harpsike-
HHe C1eayeT NIpuHUMaTh paBHbIM CJ/ICAYIOIINM BEJIMYKNHAM!

85 % 3HaueHWi JOIMYCKAeMOro HanpsKeHys, ONpeAeIeHHOro CorlacHo

T1abn. 2.1-2.4 1151 ONHOMMEHHOM MapKX KaTaHO#M MM KOBaHOM CTalH, eCiu

OTJIMBKH NOABEPIalOTCs CIJIOIUHOMY HEpa3pylualoiieMy KOHTPOIIO;
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75% ot yka3aHHbIX B Ta0. 2.1—2.4. 3HaueHWU, €CIY OTIIUBKU HeE MO~
BEPTaloTCsl CIUIOLIHOMY HEepPa3pyllialoleMy KOHTPOIO.

2.6. Ig cranbHBIX AeTaneil, paboTalolIMX B YCIIOBUSIX MOJI3Yy4eCTH NPU
pa3HbIX 32 pacYeTHBIN pecypc pacyeTHHIX TeMrnepaTypax, 3a JoMmycKaeMoe
paspeLiaeTcsl IPUHUMATD HanpsxeHue [G],, BbluKCieHHOE 110 (hopmyrte

o] =— b

s/

[Fullel )

Tae T, Ty .oy T, —  JINTENBHOCTb NMEPUOAO0B 3KCIJIyaTalluU Je-
Tajel ¢ TeMneparypoil CTeHKH COOTBETCTBEH-
HO 1, b, .y £, 4,

[o],, Io],, ... , [0], — HoMuHanbHbIE HONYCKAEMBIE HANpsXEeHUS
[JIsi PACUETHOIO pecypca Mpu TeMmnepary-
pax t, t, ..., t, MIla;

H
T = zl,Ti — obwwMi pacyeTHblil pecypc, 4,
m — noKa3aTesib CTENEHU B YPABHEHUU JUTUTEN b-

HOM TNIPOYHOCTU CTaJU.

11 yIIEpORUCTBIX, HU3KOJIETHPOBAHHBIX XPOMOMOIHOAEHOBbIX U XPO-
MOMOITUOIEHOBaHAMEBBIX, a TAKXKE ayCTEHUTHBIX CTaJIeH AOITYCKaeTCs PH-
HumMatb m = §. Tleproap! 3KCIUTyaTallMM MU pa3HOIi TEMIIEPATYpe CTEHKU
pEKOMEHAYEeTC Sl TPUHUMATh TI0 UHTEpBaJlaM TeMriepatypsl 5 uimum 10 °C.

OrnipeaesieHUe SKBUBAJIEHTHBIX HATIPSKEHWH 1O NPUBEIEHHOM YNpo-
LLIEHHOIM METONVKEe PEKOMEHAYETCS TIPUHMMATh JUISI MHTEpBaJia TeMIiepa-
Typ He 6osee 30 °C. Ilpu HEOOXOAMMOCTH OTIpEIe/IEeHUs] SKBUBAJIEHTHBIX
JOTIyCKaeMbIX HANPSXKeHUM 11 MHTepBajia TeMnepatyp 6osee 30 °C cie-
IyeT UCTIONb30BaTh CpeIHEE 3HAUEHME TOKA3aTes CTeNeH! COrIaCHO MaH-
HBIM DKCTIEPUMEHTAILHBIX UCCIIEN0BAHWI ¢ 6A301 UCTILITAHUI He MEHee
0,1 ot pecypca, HO He meHee 10% u,

2.7. PacyeTHble XapaKTePUCTUKY TTPOYHOCTH U HOMWHAJIbHBIE OTTYC-
KaeMble HarpspoKeHUs ClieyeT MPUHUMATh IJisi PacYeTHBIX TEMIIEPATyp
CTeHKM, OTIpeICNICHHBIX cortacHo 11. 1.4,

2.8. Tpu onpeaeseHUA NONYCTUMON BEJIMYUHBI TIPOOHOTO JaBJIEHUS
JOTTyCKaeMoe HaTpsiXeHUe TOJDKHO NMPUHUMATBLCS COrIacHO Tabi. 2.8.
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34 Hopmut pacuema na npouiocms cmayuonapHsix

Tabauya 2.8
@opMyibl 1Jisi onpeeieHHsl NOMYCKAeMOro HANPSDKEHHS NPH BbHIYHCIEHUN
npodHOro AasJjieHus

Marepuan ®opmyna
Vrnepoaucrasi, TEIUIOYCTORYMBASL M ayCTEHUTHAS So.2
cTasIb (KaTaHas ¥ KOBaHas) 1
CranbHble OTIUBKA Oo,2
1,4
;
OTnuBKM U3 YYTyHa C IIapOBHAHBIM Ipa®UTOM Op  So2
b
npud,212 % 2,4 1,5
OTIMBKM U3 YyTyHA C IUTACTHHYATEIM I'paduToM, U3 | s
KOBKOTO YyTyHa ¥ YyTyHa ¢ IIapOBWIHBIM Ipadpurom | 3,5
npu d,< 12 %
*
Menp 1 MeIHEIE CIUIABEI o3 Sy
’
20" 11

* Ycnosue MCMNOAB3YETCS, €CJIN B CTAHAAPTAX UJIK TEXHUUCCKHUX YCITOBHAX Ha METaJLl Xa-
PAKTEPUCTUKH HOPMHPOBAHBI.

2.9. Tlpu pacueTe CTaNbHbIX AeTajeit, paboTAIOILIMX IOA HAPYXKHbIM
JaBJICHUEM, IOINYCKaeMOe HaAINpsKEHUE JOJIKHO ObITh YMEHBIIEHO B
1,2 pa3a 110 CpaBHEHUIO CO CIyyaeM, KO/ MCII0JIb3YyI0Tcs POPMYJibl pac-
yeTa 110 BHYTPEHHEMY AAaBJIEHUIO (HanpuMep, 1Sl AbIMOTapHbIX TPYO).
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Tabauya 2.9
Pexomendyemasn
HomunasnbHpie 1onyckaeMbie HanpsikeHus [o]
i pacyeTHoro pecypca 4:10° u
t,°C Mapka cranu
20 12MX I5XM | 12XIM®D | 15XIM1D
1 2 3 4 5 6
360 103 — — — —
380 83 — — — —
400 62 — — — —
410 57 — — — —
420 51 — — — —
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 9
510 — 48 58 76 84
520 — 37 46 66 75
530 — 3] 35 59 67
540 — — 28 53 60
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HOprI pacyema na npoHHOCMb CMAUUOHADHBIX

Oxonuarniue maoa, 2.9

1 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 OITPEAEJIEHUSA TOJNINHBI CTEHKN
BJEMEHTOB, PABOTAIOIIIVIX 11O BHYTPEHHUM

JABJEHUEM

3.1. YcaoBuble 0003HaYeHHS

3.3.1. B HopMax npuHATHI yclioBHbIE 0003HAYE€HUsI, TTpeICTaBE€HHbIE

B Tabn. 3.1.
Tabauua 3.1
EmvHuua
CumMBon HaszpaHue AL
W3MEpeHu sl
1 2 3
D BHYTpeHHMUIT mMamMeTp pacuyeTHOM AeTanu MM
D, HapyxHblit quameTp pacyeTHOM JeTanu MM
D, CpenHuii fuaMeTp pacyeTHOM JeTalu MM
0} PacueTHblit KO3 HULMEHT NPOYHOCTH —
KoadduumeHT npoyHocTU TIpy ocnabne- _
Pa HUU OTBEPCTUSIMU
KoadbduumeHr npouHocty npu ocnadre-
®. HUM OTBEPCTUSIMU C YUETOM YKpETUIEHUST
KoadduumeHr npoyHocTv npu ocnabne- o
Py HUUW CBAPHBIMU COEAUHEHUSIMU
s MuHUMabHas pacyeTHast TONIWHA M
0 cTeHKM 6e3 ripubaBok npu ¢ =1,0
A [MpeaenbHOEe MUHYCOBOE OTKJIOHEHUE TIO %
(7]
TOJLMHE CTEHKU JeTaiU
d JlaMeTp OTBEPCTHSl B pacyeTHOM IeTanu MM
irl JonyctiMoe pabouee AaBieHUe MTla
Temrieparypa paboueit cpenbl (/1s1 Hachl-
. LIEHHOTO TNapa NPUHKUMaeTCs MpU pac- °C
YETHOM JaBJEHUN )
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HO[JMbl pacyema Ha NPOHHOCHIL CIAUUOHapHbIX

IIpoodoascenue maba. 3.1

2

3

At

[IpeBbilieHue TeMmeparypsl paGoyeii cpe-
b1, HOCTYIAIONIEH B KOJJIEKTOP U3 OTHIe h-
HBIX 3MEEBUKOB, Hajl CPe/IHel ee TeMIepa-
TYpPOIA; 3TO NMpPEBHIIIEHNE CBA3aHO C pe-
XUMHBIMH ¥ THAPOIAHAMMYECKIMHU
YCIOBUSMHU PabOTHI KOTa

°C

Paguyc KpMBHM3HBI OCH KPABOJMHEHHOTO
KOJUIEKTOpa

MM

IIpuBeneHHOE HallpsSDKEHKE OT BHYTpPEH-
HETO JaBJEeHHUS

MIla

sy (i=1,2,3)

PacderHas ToiuMHA CTEHKH KOJIEHa Ha
BHEIIHEHN, BHYTPEHHE!H U HEHTpaJIbHOMN
CTOPOHE COOTBETCTBEHHO

MM

amax® ~ amin

MakcuManbHBIH 1 MUHUMAaJIbHBIN
HapYXHBIM AaMeTp CEYeHMs KONeHa
COOTBETCTBEHHO

MM

OBaJIbHOCTE NOMEPEYHOrO CEYCHUS

- Damm 100
+

D,
KOJIEHa: q = 2 —2m

amax amin

%

=

i=1,2,3)

Topossiit k03¢ PULMEHT KoIeHa

o~ ]~

i=1,2,3)

o gN

Kosdduuuenr ¢opmsel KoneHa

BricoTa BEIYKJION 9acTy 3JUTMIITAYEC-
KOro Wiy nojaycgepuyeckoro (noayiia-
POBOr0) JHULIA TP HOMHHAJIbHOM
BHYTPEeHHEM THaMETpe

MM

BricoTa BBINYKIIOiA 4acTy mojychepudec-
KOIO JIHMIIA TIPY HOMMUHAILHOM HapyX-
HOM JHaMeTpe

MM




KOmA08 u mpy6onpoeodos napa u eopsieil 6006t 39

Ilpodoaxncenue maba. 3.1

1 2 3
JUIMHA LW HApUYeCKOro 60pTa BBINYK-
/ JIOrO HUILA UJIA PACCTOSIHUE OT OCH MM

CBAapHOro 1iBa 10 TIJIOCKOTO JHUILA

HoMuHanbHast TOMLLMHA TUIOCKOTO
JHULIA WK KPBILLUKY (3aWYyLIKH) B MM
TUIOCKOM yacru

s PacueTHast TONLMHA TJIOCKOTO JHHALIA MM
IR WIN KPbIIKY B TUIOCKOM 4acTu

TonuuHa nIocKoro AHULIA B MeCTe
KOJIBLIEBO#M BBITOYKH Y MEPEXOJa K MM
IIMJIMHAPUYECKOM YaCTH

ToJLLMHA KPBIILKK 10 YY4aCTKY JeHCTBUS

s MM
3 YCWIMS OT GONTOB (ILITTHIEK)
A PacuerHblit nMaMerp KpbILLIKK MM

JnameTp OKpYKHOCTH 11IEHTPOB 0OJITOB MM

b KPBIIKU

D CpenHuii [Mamerp NMpOoKJIAIKU YIUIOTHE - MM
u HUS KPbILIKU

r BHyTpeHHWIT paguyc 3aKpyTieHus MM

JnvHa B cBeTy 0OJbLLETO AUaMeTpa
OBAIbHOM TIOCKOM KPBILIKU WU 00JIb-
uIel CTOPOHbI B CBETY MPSIMOYTOJIBHOTO
JHUILA NN KPBILHKKX

JlIMHa B CBETY MEHbILLEro JyaMeTpa
OBATBHOM MJIOCKOU KPBILIKU WIU MEHb-
1€l CTOPOHBI B CBETY IMPSIMOYTOJIBHOTO
JTHULLIA VJIW KPBILIKY

MM
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Oxonvaniue maba. 3.1

1 2 3
KoadduumreHTt, yanTbiBalonidi oTHOLLIE-
Y HHE CTOPOH OBAIbHOM WIM IPIMOYTOJlb- —

HOM KpPBIILKYA

Koad duiiveHT, xapakTepusyommii Tumn

m KPBILLKK

K KoadduumeHT, XapakTe pu3yIolmii THIT _
* JHULLA

X KoadduumeHt, yunrbiBalommii ocnad- _
0 JIEHWE JHULIA OTBEPCTHUSIMU

CyMMa 1MaMeTpoB OTBEPCTUI WK HX
>d XOpA B JMaMeTPaJIbHOM CEYE€HWHU Kpyr- MM
JIOTO IJIOCKOTO THMILIA

3.2. Ilunuuapudeckue 6apadaHbl H KOJNEKTOPDI

3.2.1. Pactem moauwgunvl cmenku

3.2.1.1. HoMuHanpHas ToNMHA CTeHKU obevyaek OGapabaHa (Kopryca
KOTJIa) WK LIAMHAPUYECKON YaCcTH KOJUIEKTOpA N0JIXKHA ObITh HE MeHee
orpelesieHHOM no dhopmyJe

s=s;+¢,
___pD,
e Sp =—r—=%—, €C/IK PacueT BLIMOJHIETCA [0 HAPYXHOMY ANaMETPY, 1
2¢[c]+p
Sp = P D, €
2 = o6l 7’ €CJIM PacyeT BHIMOMHAETCS 1O BHYTPEHHEMY AHAMETPY.

®opmyiibl IPUTOAHDI NPU COOJIOACHUM CEAYIOUIMX YCIOBUIA:
Ui 6apabaHoOB U KOJUIEKTOPOB, COAEPKALUUX BOAY, NMAPOBOIASHYIO
CMECb WJIM HaChIllIEHHbI# nap:
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s—c $=€ 0.3
D SO,2PUIM D -

a a

IUTS KOJUIEKTOPOB, COAepXKallluX MeperpeTbiil nap:
s—C
D

a

<0,25.

o R
J17151 KPMBONMHEHDBIX ¥ TOPOBBIX KOJIEKTOPOB MPH —— < 5 PacyeT To-
U!l

ILUHBI CTEHKU JOJKEH MPOU3BOAUTLCA C yyeToM . 3.3.2.

3.2.1.2. PacueTHble KO3(hdUUMEHTH TTPOUHOCTH ( 0Oeyaek GapabaHOB
Y UAJIMHIPUYECKON YaCTH KOJUIEKTOPOB C OTBEPCTUSIMU U (MJIM) CO CBap-
HBIMU COEIUHEHUSIMU CIIElyET ONpPEAEsTh COrNacHo pasaeny 4.

3.2.1.3. 1ns 6apabaHoB, U3roTOBJISIEMbIX U3 IUCTOB PAa3HO TONILWHBI X
COEAMHSIEMBIX TIPOIOJIbHBIMU 1IBAMU NMPY CTHIKOBKE JIMCTOB MO COBMaje-
HUIO CPEAHUX IUAMETPOB, PACUET TOMIIMHBI CTEHKU J0DKEH TPOM3BOAUTHCS
IUTS KaXIOro JINCTA C YYETOM UMEIOLIMXCSl B HEM OCJIabaeHuiA.

[1pu CTHIKOBKE NUCTOB pPa3HO# TONLIMHBI TIO BHYTPEHHEMY AUAMETPY
TpeOyeTCss HOTIONMHUTENbHO NPOBEPUTh MECTHLIE HAMPSIXKEHUSI B MECTE
CTbIKA JIUCTOB 0 METOAMKE pacyeTa Ha MPOYHOCThb, COTJIACOBAaHHOW CO
CTieLIMATU3UPOBAHHBIMU HAyYHO-UCCIEMOBATENbCKUMHM OPTAaHU3aLUSIMU.

3.2.1.4. Cymmapnas npubaBKa ¢ A0MXKHA IPUHAMATBCS COTJIACHO pas3-
neny 1.

Jlnst obevyaek 6apabaHOB M KOJJIEKTOPOB, CBAPMBAEMbIX M3 JINCTA, 4 TaK-
K€ KOBaHBIX C TTOCJEYIOLIer MeXaHUYECKOI 00paboTKOM 1Py HOMUHAJIb-
HOM TO/TIKMHE CTEHKH 6onee 20 MM A0TTyCKaeTCcst MpuHuMarh ¢, = 0. Ecnu
HaubOoJbLLIEE MUHYCOBOE OTKJIOHEHUE 110 TOJIILIMHE JINCTA TpeBbiliaeT 3 %,
TO B PUOABKE ¢, CIEAYET YYECTD ITO MPEBLILIEHME.

J1151 KOJUIEKTOPOB, U3rOTOB/IAEMbIX U3 TPYO, MpubaBka ¢, AOJIXHA OIl-
penensithesi no hopmye

11_]00( ﬁ) R>

€CJIM HCU3BECTHA HOMMWHAJIbHAs TOJIIMHA CTECHKH, U NO (bopmyne
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€CJI1 HOMMHAJIbHAs TOMILIMHA CTEHKW W3BECTHA WM NpPeaBapUTESbHO NPU-
HSITA.

st oGevyaek 6apabaHOB M MPSIMOIMHERHBIX KOMIEKTOPOB ¢,,= 0.

JL1st KpUBOJIMHEHHBIX KOJUIEKTOPOB NpU R/D < 5 3HaueHHe NpubaBKu
¢,, AOJKHO NPUHUMATBCS TAK XKe, KaK JUlsl KOJIEH,

Js obevyaek 6GapaGaHOB M3 CTaJU MOBHIILIEHHOM MPOYHOCTHU NPH
6, 2 550 MTla u paGouem pasneHun 6osee 8 MIla npubaska c,, noXHa
npeaycMaTpUBaTh BO3MOXHOCTb YAQJIEHUS KOPPO3HOHHO-YCTATOCTHbIX
nedexToB 6e3 3aBapky; OHa NPUHMMAETCS B 3aBUCMOCTH OT YCJIOBUH U
OIMbITa 3KCIUTyaTalMM KOT/Ia JaHHOIO TUTIA, YTO AOJXKHO COIIaCOBbIBATh-
Csl CO CMEeLMATIM3MPOBAHHBIMM HAYYHO-HCCIIEIOBATENILCKMMU OpraHu3a-
UMSAMUA; 3HaYeHUe npubaBKu O0NXHO ObITb HE MeHee 5 MM. IlpudaBka
MEHEee 5 MM J0JIXKHA COTJIACOBBIBATLCS CO CIELMANN3UPOBAHHBIMU Hayy -
HO-MCC/IeIOBATENbCKMMH OpraHU3aliusMM.

3.2.1.5. I1pu BbIOOpPE HOMUHAJABHOM TOJNILIMHBI CTEHKH HEOOXOIUMO
YYUTHIBATh ClEAylOlIee:

HOMMHaJIbHAsT TOJIIIMHA CTeHKN 6apabaHa Wnu KojuleKTopa, U3ro-
TOBJISIEMBIX M3 JIMCTA, AOMKHA ObITh HE MeHee 6 MM; IONYCKAeTCsT IJIst KOT-
JIOB NapoTIpOM3BOAUTENbHOCTbIO MeHee 1 T/4 Ipu paboyeM AaBlIeHUU He
6onee 0,5 MIla npuHMMaTb HOMMHAJbHYIO TOJILLIMHY CTEHKM HE MEHEE
4 MM;

HOMHWHaJIbHas TOJIIIMHA CTEHKHU KOJUIEKTOpPA MpPH M3rOTOBJAEHHM U
hakTryeckas TOJNUMHA CTEHKH KOJUIEKTOpA NMPH DKCIUTyaTaliuy AOJXKHBI
ObITb HE MeHee 3HaYeHMIt, YKa3aHHBIX B TaOJ. 3.2, HO HE MeHee 3Haue-
HHIi, TIOIy4€HHBIX B PE3YJIbTAaTe PACYETOB HA TIPOYHOCTb;

Tabauua 3.2
D, mm
S, MM
<51 <70 <90 | <108 | > 108
IMpu uzroroBaeHUU 2,5 3,0 4,0 4,5 5,0
Tlpu skcninyarauuum 2,0 2,4 3,2 3,6 4,0

TONINHY CTEHOK 0apabaHOB Y KOJIJIEKTOPOB, K KOTOPbIM NpPHCOEN -
HSIOTCS TPYOBI INMPY MOMOILLM pa3BajiblLIOBKU, PEKOMEHAYETCSI IPUHUMATD
He MeHee 16 MM; IpMMeHeHHEe CTEHOK TOJIIUMHOM MeHee 13 MM He oilyc-
Kaercs;
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TONIIIMHA CTEHOK o0orpeBaeMbix 6apabaHOB U KOJUIEKTOPOB 0€3 130-
JIALMU TOMXKHA OBITh He ©oJiee CenyOLei:

22 MM 115t 6apa6aHoB ¥ 10 MM TSl KOJUIEKTOPOB, PaCTONOXEHHBIX

B TOTIKE;

30 mm ans 6GapabaHoB 1 13 MM [T KOIEKTOPOB, PACITOTIOXEHHBIX

B ra3oxojax Nnpu TemMriepaType ra3oB He Bbiiie 900 °C;

50 MM m1st 6apabaroB ¥ 20 MM 15T KOJUIEKTOPOB, PacIoIOXEHHbIX

B ra30Xo/iax Mpu TeMreparype rasos He Boiire 600 °C.

YKa3aHHbIE TOMUWHB MOTYT ObITh YBEJIMYEHBI, €CJIN 3TO OyIeT 060-
CHOBaHO COOTBETCTBYIOLIMUMHU pacuyeTaMu, COTJIaCOBaHHbIMU CO CTIelUa-
JIM3UPOBAHHBIMH HaY4YHO-UCCEA0BATENbCKUMU OpraHUu3alusIMHU, C yde-
TOM MECTHBIX TEMIIEpATyPHbIX HAMPSKEHU I Ha BHYTPEHHEH 1 HapY>KHOM
MOBEPXHOCTH.

3.2.1.6. Jlnsa KONJIEKTOPOB, U3TOTOBIAEMbIX U3 ONHOM MAN HECKOJIBKUX
OeCLIOBHBIX TPYD, HA KOHLIAX MPSIMbIX YYAaCTKOB, PACTAYNBAEMBIX TIOJ, CThI-
KOBYIO CBapKy, IOMYCKAETCSi yTOHEHUE CTEHKUW 0 MUHMMAAbHOM pacyer-
HOI1 TOJILIMHBI CTEHKU NpsIMO¥ TpyObl, oIpeaesisieMoit o (popmysie

pD,

a

= 2[c]+p.

Sl)

PaccTosiHue Mexay BbIXOOOM PacTOUKHY (OOTOYKM) NOJ CBAPKY U KPOM-
KOWM OJinxKaifluero oTBepcTys No NpoAOJbHONW OCH KOJUIEKTOPA AOJIXXKHO

ObITb HE MEHEE ,/Dm (s —c¢). Ecnu ato ycioBre He cobmonaeTcsl (HO Bbi-
nosiHsoTcs TpeboBaHus T1paBua rocroprexHaa3opa no pacroioXEHUIOo
OTBEPCTUIA), TO BMECTO S, CJIEAYET NPUHSATD 5,. KodduumeHT npoyHocty
¢, B 9TOM CJly4ae A0NYCKAeTCA ONpPeaeNaTh cornacHo 1. 4.3.3.10, rae nos-
Has rioilaib JOJIXKHa MPUHUMATBCS Ha IJIMHE, paBHOM pPacCTOSTHUIO MEX-
Jly LIEHTPaMM OTBEPCTUI MPU ABYX OTBEPCTUSIX C PACTIONOXEHUEM CBap-

HOT'O COSAVMHEHUS MEXIY HUMM, WIM Ha JUIMHE, paBHOM JD,,,(s —-¢)+0,5d
OT OCH OTBEPCTHSI IO HANpaBJIEHUIO K OCH CBapHOTO 11iBa TIPU Pacrosio-
JKEHUU BOJM3M CBAPHOTO COENMHEHMS] OMHOIO OTBEPCTHS.

3.2.2. Jlonycmumoe daenenue

3.2.2.1. Jlonyctumoe pabouee mapneHue B 6apabaHax U KOJUJIEKTOPax
NMPU KOHTPOJIbHBIX pacyeTax AOJXHO ObITb He Oojiee 3HAYeHUM, TTONy-
YEHHBIX MO OJHON U3 cieayrommx dopMmyn:
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(] = 25=9%0lc]

D, -(s-¢c)’
€C/IM pacyer BbIMOIHSIETCS 10 HAPYXXHOMY [MAMETPY;
[5]- 2(s ~c)9[o]
D +(s-c¢)’

€CJIN pacCye€T BbIMOJHACTCA MO BHYTPEHHEMY NAHAMETPY.

ITpumenanun: 1. KoaGdnumeHT NpOYHOCTH @ ClieayeT NPUHNUMATh B COOTBETCTBUM C
n. 3.2.1.2,

2. 3HayeHue NPUBaBKHY ¢ CliedYET NPUHUMAThL B COOTBETCTBUM ¢ T1. 3.2.1.4, npy 3TOM
¢,=(A/100)s.

3.2.2.2. [1pn BbINOAHEHNY KOHTPOJIbHBIX PACYETOB MO JAHHbIM U3Me-
PEHUIi TOJIMHBI CTEHKW BMECTO § — ¢ CJIEAYET MPUMEHSITh 5,— €, Benn-
YMHa S, IOJDKHA NPUHUMATbCS] PaBHON HAUMEHbLUEMY 3HAYEHHMIO U3 Ye-
TbipeX U3MEPEHUI1 TOJHUIMHBI 10 KOHLAM ABYX B3aUMHO IepneHIMn-
KYJsIpHBIX AMAMETPOB B OTHOM CEYEHUM MPU YUCJIE NTPOBEPSIEMbIX CEYEHUIA
HE MEHee OZIHOTO Ha KaXjble 1Ba MeTpa AJIMHbI OapabaHa (KOnnekropa),
HO He MeHee YeM B TPeX CEeUEHUsIX 111 Bcero 6apabaHa (KosieKTopa).

3.2.2.3. BeanuuHa npo6GHOro AaBjeHWsI NPU THAPABINYECKOM MUCIIbI-
TaHUM HE NOJXKHA NpeBBILIATh 3HAYEHUS, NMOJAYYEHHOTO COTJIACHO
nm. 3.2.2.1 v 3.2.2.2 npu 3aMeHe 10IycKaeMoro HanpsixeHus [6] Ha [o],.

3.2.2.4. BeanunHa aonyckaeMoro paGouero Wiu npobHOro JaBleHUs
B OapabaHe WIN KOJIEKTOPE He JOKHA NPEBLILLATL COOTBETCTBEHHO pa-
604ero iy NpoOHOro AaBAEHMS, IONYCKAEMOTO 10 YCJIOBUAM MPOYHOCTH
JUIs1 OCTaJIbHBIX AeTaneit JaHHOro 0apabaHa MM KOJUIEKTOpa, B YACTHO-
CTW 1Sl AHMLIL.

3.2.3. IIpusedennoe nanpsicenue

3.2.3.1. IpuBeaeHHOe HanpspKeHMe B GapabaHax M KOJIEKTOpax AoJ-
JKHO OTpelesiaThes [0 OOHOM U3 cliemylouinx Gpopmyir:
G = p[Da —(S—‘C)]
2¢(s - ¢)
€CJIM pacyeT BBIMOIHAETCS M0 HAPY>XKHOMY JHMaMETpPY;
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_D [D+(s-0)]
2¢(s - ¢)
€CJIM PAaCyeT BBHIMOJIHAETCHA MO BHYTPEHHEMY AUAMETPY.

IMpu BbINOAHEHUH KOHTPOJIbHBIX PACYETOB 110 JaHHbIM W3MEPEeHMIt
TOJILUMHEI CTEHKM BMECTO § — ¢ ClIeIYeT NPUMEHSITb 5, — ¢, COTIaCHO
m 3.2.2.2.

3naueHust K03 GULMEHTOB NPOYHOCTH @ U NPUOABKH ¢ CAEAYET NTPU-
HUMaThb coriacHo mit. 3.2.1.2 u 3.2.1.4 cOOTBETCTBEHHO.

3.2.4. Pacuemnas memnepamypa cmenku

3.2.4.1. PacueTHyio TeMrepaTypy CTeHKM 6apabaHoOB U OXJITAXAAIOLIUX
TOTKY C/JIOEBOTO CXUTaHW$ TMaHeJeH U3 yrJepoaucToOl WK TemIo-
YCTOMYUBOM CTaiu, COAEPXAUIUX BOAY, MAaPOBOASIHYIO CMECh MY Ha-
CBILLEHHBIH Map, AOMYCKAETCsi ONpeAesnTh 0e3 TEMIOTEXHUYECKUX pac-
YeTOB IO YNPOUEHHBIM GopMyiaM st CpeaHelt TeMnepaTypbl CTEHKU:
U1t 6apabaHoB, BEIHECEHHBIX U3 Ta30X0/a, HaleXHO U30JMPOBAHHBIX
WY 3alMILEHHBIX APYTUM HaIeXHbIM CNOco60M OT 000rpeBa U3BHe:
t=t;

m
JUTSI HEW30UPOBaHHbIX 6apabaHoB, paCrONOXEHHBIX B KOHBEKTUBHbBIX
ra3oxonax:
TIpY TeMrepaType razos He Boiwe 600 °C

t=t +1,25+10°C;
11pu TeMrieparype ra3os 6osiee 600 °C, Ho He Bbiure 900 °C
t=1 +2,55+20°C;
IJIS1 HEU30JUPOBaHHBIX 0apabaHOB M OxJaXJalolIUX NaHeNel, noja-
BEPXKEHHBIX JIydeUCTyCKaHUIO dhakena WM ropsiiero cjios TOriuBa:
t=t +4s+30°C.
3.2.4.2. PacyeTHyIO TeMNEPaTYpy CTEHKH KOJJIEKTOPOB 3KPAHOB, 9KO-
HOMai3epoB M MeperpeBatesieil JonycKaeTcs OnpenesTh Mo ynpoueH-
HbIM (hopMyJiam:

IUTS HeOBOTPEeBaeMBbIX (BLIHECEHHBIX W3 Fa30X0[a WM HAJEXHO U30-
JINPOBAHHBIX) KOJUIEKTOPOB 3KOHOMAi3epOB M SKPaHOB U KOJUIEKTOPOB
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HACBILLIEHHOTO Tlapa KOTJIOB C €CTECTBEHHOM W NMPUHYIUTENbHON LIMPKY-
JIALIMEN, a TAKXKe BXOIHBIX KOJUIEKTOPOB SKOHOMaii3€pOB MPSAMOTOYHBIX
KOTJIOB

=t

m

IU1s HeoOOIpeBaeMbIX KOMIEKTOPOB (32 UCKITIOYEHHMEM BXOAHBIX) KO-
HOMaii3epOB NPIMOTOYHBIX KOTJIOB W KOJUIEKTOPOB Neperpesarelieit (Kpo-
Mée HaCbILIEHHOIO Napa) KOTJIOB BCEX TUITOB

1=t +xAf

1151 060rpeBaeMbIX KOJUIEKTOPOB U3 YIJIEPOAMCTOM U TEIIOYCTONYMBO#M
CTajli, COAEPXKALLMX BOJY, MApOBOASIHYIO CMECh WJIM HACHILIEHHbIH nap:
TIpYU TeMIIepaType B ra3oxone He Boilie 600 °C

t=t +s+xAt+10°C;
npy Temrieparype B razoxoje ot 600 no 900 °C
=t +2s+xAr+20°C;
pu Temneparype B razoxoze Boiie 900 °C
t=t +3s+xAt+30°C.

BennyuHa ¢ He 10JIKHA NPUHUMATLCS BHILIE PAaCYETHOM TEMIMEPATyphI
ra3oB B C€YeHUM ra3oxoja, B KOTOPOM PacroiOXKeH KONJIEKTOpP.

TeMmnepatypy cpenpl £, Ip¥ ONpENEIEHNN PACYETHONM TEMIEPATYpbl
CTEHKM U151 KOJJIEKTOPOB 9KOHOMaii3epoB (KpOMe BXOAHbBIX), SKPaHOB
KOTJIOB C ECTECTBEHHOI1 ¥ [IPUHYAMTEIIbHOM LM PKYSILMEI1 X KOJUIEKTOPOB
HacCBILLIEHHOTO MNapa clIefyeT IIPUHUMATb PABHOW TeMIlepaType HaChILUEH-
HOTO napa Ip¥ pacyeTHOM JaBi€HUM B JAHHOM Kosuiektope. [is Bxon-
HBIX KOJUIEKTOPOB 3KOHOMAaii3epOB KOTJIOB C €CTECTBEHHOW W TIPUHYIU-
TEJIbHOI LIMPKYJISIUMENA TeMIlepaTypa cpelbl 1OJXHA NPUHUMATLCS paB-
HOM TeMIiepaType BObl Ha BXOAE B 9KOHOMali3ep (C y4eToM Nnoaorpesa B
IapooXNainTesie B Cliydyae BO3BPaTa BOABI MOC/IE IapOOXI3AUTEISI HA -BXOL,
B 9KOHOMaii3ep Y CMELIEHUs NPU PELMPKYIALUY Boabl). [l KonnekTo-
POB 3KOHOMaM3€epoB U NMEPEXOAHbIX 30H NPSAMOTOUYHLIX KOTJIOB, a TaKXe
IJIs1 KOJUIEKTOPOB TIEperpesaTesiel KOTIOB BCeX TUITOB OHa JOJIXKHA NpU-
HUMATbCsl PaBHOM TEMIIEPATYPE CPEAbI.

BennuuHa pa3Bepku TeMIIEpaTyp BO BKJIIOUEHHOM B KOJUIEKTOP TIy4Ke Af
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JOJIXKHA TIPUHUMATBCS T10 TETIJIOBOMY pacyeTy WIM MO JaHHbIM UCTIbITa-
HUiA, HO He MeHee 10 °C. KoahduumeHT x, yUUTHIBAIOIINIA NIepeMeUTBa~
HUE cpelbl 10 BXOHA B KOJUIEKTODP KIIW B HEM, JOJIXXEH NMIPUHUMATbCS PaB-
HbIM 0,5, 32 UCKITIOYEHWEM CITyYaeB, KOTIa CPesia TOABOAUTCS K TOPLLY KOJ-
JIEKTOpA; B 3TUX CIyyasiX AOMyCKAeTCsi IPUHKUMAaTh X = 0.

3.2.4.3. 1nst 060TpeBaeMbIX KOJUIEKTOPOB M3 ayCTEHUTHOM CTajil pac-
YyeTHasi TEMIEPATypa CTEHKU NOJXKHA MPUHUMATBCA CPEAHEN M3 3Haye-
HUA TeMIiepaTyp Ha BHYTPEHHEI U HApY>XKHOI TIOBEPXHOCTSX.

285 T
Z.J. 1pECTBAIIUR K KO

3.

3.2.5.1. bapaGaHbl ¥ KOMJIEKTOPbI, UMEIOLIIME OTBEPCTUSI, TOJIXKHBI YAOB-
JIETBOPSTb COOTBETCTBYIOLUIMM TPEOOBAHUSIM K KOHCTPYKLIMU, U3JIO-
>K€HHBbIM B pa3neine 4.

3.2.5.2. B 6apaGaHax, U3rOTOBJIEHHbIX U3 JIUCTOB CTAIW Pa3HON TOJ-
LIMHbI, CpeIHUE JIMHUM 00€4aeK NOMKHbI COBIMAaAaTh.

JlomyckaeTcsi coBMellaTh 00eYaiflky 1o BHYTPEHHEMY IMaMETPY, €CJIU
BbIMOJIHAETCS ycaoBue 1. 3.2.1.3.

3.3. TpyObl noBepxHOCTeli Harpesa W TPyOONpPOBOIOB

3.3.1. Pactem monugunsl cmenku npamuix mpy6

3.3.1.1. HoMuHanbHast TONNIWHA CTEHKHU NIPSIMO# TPYyObl MOBEPXHOCTH
Harpeea UAu TpyOOIpoBOIa J0JIXKHA ObITH HE MEHee OMNpeesIeHHO 1o
dopmyne
§=S8p+0C,

_»rD
29,[c]+p

®opmyna nipuroaHa npu cobmonennu ycnosus (s — ¢)/D, < 0,25.

Ko3¢pduLmeHT NpoYyHOCTH NTPOJAOJILHOTO WM CIIMPAJIbHOTO CBAPHOTO
COeIMHEHUs @, 10JKEH IPUHUMATBCS B COOTBETCTBUU C pasnenioM 4. s
GecuioBHbIX TPYO KoadduuuenTt npouHoctu ¢ = 1,0. Koadduunent
TMPOYHOCTH TIOTIEPEYHBIX CBAPHBIX COEAUHEHMII B pacueTe Ha BHYTPEHHee
JlaBJiIeHW€E YUYUTHIBATb HE CJenyeT.

3.3.1.2. BennunHa npubaBKM ¢ JOJIXHA IPUHUMATLCS B COOTBETCTBUU
cm 3.2.14.

e Sz =
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3.3.1.3. HomuHanbHast TONIIMHA CTeHKU TPYO MpPU U3TFOTOBIAEHUU U
(akTrueckas To/ILIMHA CTEHKHU TPYO MpH 3KCILIyaTalWly JOJXKHBI ObITH
He MeHee 3HaYeHMM, yKasaHHBIX B TabJ. 3.3, HO He MeHee 3HAYeHUMH, No-
JIyYEHHBIX B pe3y/1bTaTe pacueToB Ha NMPOYHOCTb.

Tabauua 3.3

D, Mmm
<38 | <51 <70 <90 | <108 | >108
I'pu n3roroBnenun | 1,80 2,00 2,50 3,00 3,50 4,00
Ipu skcrutyaraiym | 1,45 1,60 2,00 2,40 2,80 3,20

S, MM

HomuHanbHas TonlMHa CTEHOK TPYD, 060rpeBaeMbIX ra3aMu C TEM-
nepatypo# Boilie 900 °C, nomxHa ObiTh He OoJjiee 8 MM, a mpu HeENo-
CPENCTBEHHOM BO3IENCTBUY 1YYMCTOrO TEMIA TOMKU — He Oosiee 6,5 MM.

Jonyckaercs npuMeHeHe 060TpeBaeMbIX TPYO ¢ GOJIbLIEH TOMIMHON
CTEHKH, €C/M 3TO OyneT 0O0CHOBAHO COOTBETCTBYIOIIVIMI pacyeTaMM,
COIJIaCOBAaHHBIMM CO CIIeIIMAIM3UPOBAHHBIMU HAYyYHO-MCCJIE10BATENbC-
KMMH OpPraHM3alusiMU, C YY€TOM MECTHBIX TEMTIEPATYPHbIX HanpsiKeHUI
Ha BHYTPEHHEN M HapY>XHOI1 TIOBEPXHOCTH.

3.3.1.4. Ha xoHLax NpsiMbIX Y9aCTKOB OECILIOBHBIX TPYO, pacTauMBae-
MbIX IO, CTBIKOBYIO CBapKy, AOIMYCKAETCsl YTOHEHUE CTEHKM 10 MUHU-
MaJIbHOM pacyeTHOM TOJHbI IpMO TpyObi, OfipeaesisieMoii no popmysie

pD

S =T
2[c]+p
JonyckaeTcs ymMeHbliIeHHE TOMLMHBI CTEHKA B MECTE PACTOYKH Tps-
MbiX TpyO 1oa ceapky a0 0,955, ipy yCnoBUm, 410 CyMMapHast IyinHa pac-
TOYEHHOT'O yyacTKa T0 TIPOAOAbHOI ocu TPyOb! Mocie cBapku He Oyaer
NPEBbIILATL MEHBILYIO U3 BeJMUMH: 5s wiu 0,50

3.3.2. Pacuem moawunsl cmenku Konen U 3meeeuKos

3.3.2.1. PacueTHas TOIIUMHA CTEHKM Ha BHEIIIHEH, BHYTPEHHE! U HeMl-
TPaJIbHOM CTOpOHAX (y4acTKax) KOJeHa M 3MEEBMKA JOJIKHA ObITh HE Me-
Hee onpeae/ieHHoM no dopMyne

sy =8, K Y, (i=1,2,3).
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PacyeTHas TONIUMHA CTEHKH TTPAMOI TPYOBI 5, JOIKHA ONPEAEISITHCS
cornacHo . 3.3.1.1. [Iist yyacTka KojieHa, Tie MPOAOJbHbIIA CBAPHOM 1I0B
OTCYTCTBYET, KO3(h®OULIMEHT NTPOYHOCTH CBapHoTO 1wBa ¢, = 1,0.

PacueTbl Ha TIPOYHOCTB KOJIEH T10 NPUBEAEHHON HUXE METOAUKE SIB-
JIAI0TCS 00S3aTENIbHBIMU TTIPU yYeTe U3MEHEHUST HanpaB/ieHUsl OT Mpsi-
MOJIMHEHoro 6osee yem Ha 15°.

3.3.2.2. TopoBbiit KO3 dULIMEHT AJisi BHELIHEH, BHYTPEHHEN U Hell-
TPaJIbHOM CTOPOH KOJIEHA IO/KEH OTIPENENATLCSA COOTBETCTBEHHO 1O (hOop-
MyJlaM:

4D£+1 4D£—1
K, = Ra ; K, = Ra ; Ky=1
PRI} PRI
D D,

a a

He#iTpanbHas cropoHa KoJjieHa COCTaB/sSIeT y4acTOK KOJIeHa, pacro-
JIOXXEHHbBIH 1o yriom 15° B 06a HanpaBeHUs! OT TIPOJOJbHOTO CPEAHETO
CeueHHUs KoJIeHa.

3.3.2.3. 1ns KOJieH U3 yrIepOAMCTOMN, JISTUPOBAHHOM U ayCTEHUTHOI
crajeil, TeMrnepaTypa CTeHKH KOTOpbIX He mnpesbinaet 350, 400, 450 °C
COOTBETCTBEHHO, 3Ha4YeHUst KO3 GULIMEHTOB (DOPMbI CIELYET ONPEALIISITh
no dhopMyJiam:

Y, =0,12[1+ /1+o,4ﬂq]; Y,=Y; ¥, =o,12(1+,’1+o,45},
o] o

rae (X’S—R=
A D, 2[c]+p
R
=200 — + —
1=20p 73

3.3.2.4. Ins1 KoNieH U3 yIiaepoaAUCTOl, TETUPOBAaHHOM U ayCTEHUTHOM
craneii, Temneparypa xoropbix Beilie 400, 450, 525 °C coOTBETCTBEHHO,
3HauYeHUs1 K03GhGULIMEHTOB (POPMbBI ClIeAYeT ONPenensTh 1o GhopMyiaM:
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Y, =0,4[1+ ,}1+o,0153q} Y,=Y; ¥, = o,4(1+1/1+o,0153].
o o

3HauyeHus O 1 ¢ JODKHBI TIPHHUMATLCS corlacHo 1. 3.3.2.3 ¢ yueTtom .
3.3.2.6.

3.3.2.5. [lns KoneH, pacueTHast TeMIlepaTypa KOTopbix 6oJiee yKasaHHOM
B n. 3.3.2.3, HO MeHee yKasaHHO# B 1. 3.3.2.4, koadbduuueHTs Y, 1, Y,
[IOJIKHBI ONPEAEASTHCS JIMHEMHBIM MHTEPTIONMPOBAaHUEM B 3aBUCUMOCTH
OT 3HAUEHUS TeMIepaTypsbl. [1py 5TOM B KauecTBe ONOPHBIX BEJTMYMH J0JI-
JKHbI IPUHUMATBCS 3HaYeHUS KO3(D(HUUMEHTOB, COOTBETCTBYIOLLIME YKAa3aH-
HbIM TPAHMYHBIM TeMIepaTypaM.

3.3.2.6. INpy BbINOJHEHUU pacyeToB 1O (POpMYyIaM, NIPUBEIECHHBIM B
nn. 3.3.2.3 1 3.3.2.4, 107KHbBI BLINOJTHATBCS CEAYIOLIME YCIIOBUS:

ec/v 3HayeHus koot buumrenTos Y, (i =1, 2, 3) monyyaiorcs 1o pacue-
TY MeHee eJUHULIbI, TO CilellyeT NpuHUMars ¥, = 1,

€CJIM BbIYMUCIIEHHOE 3HAYEHME ¢ NMPEBbIIACT eAUHMILY, TO CIeAyeT Npu-
HUMaTh g =1;

npu o < 0,03 3HayeHus koadruKeHTOB hopmbl ¥, M NoNpaBoYHOTO
KoabhdUIMEeHTa ¢ CIeAyeT NIPUHUMAThL PABHLIMM WX 3HAYE€HWIO NpPU
o =0,03;

JOnycKaeTcss MpUHUMaTh Y = 1 i Tpyd NoBepXHOCTeil HarpeBa, eciiu
D <76 Mmu 0.< 10 %; ec;iv B ykazaHHOM ciiyyae D < 51 Mm, To JonycKa-
ercst mpuHumath ¥, = 0,95. ~

3.3.2.7. HoMuHa/IbHYIO TONILUWHY CTEHKM KOJIEeHa ClIEAyeT MPUHUMATh
HaubosblUed U3 3HAYCHWH, TIOJYYEHHbIX I YKa3aHHbIX TPEX y4acTKOB
KOJIEHA, COIJIACHO YCIIOBMIO 5,2 5, + ¢ (i = 1, 2, 3).

3HaYeHHWe pacyeTHOM TOJLIMHBI CTEHKM S, ClelyeT MPUHAMATh Mo
. 3.3.2.1-3.3.2.6.

151 CEKTOPHBIX KOJIEH, U3rOTOBJEHHBIX 13 OECLIOBHbIX TPY6, HOMM-
HAJIbHYIO TOJNILMHY CTEHKHU CiielyeT BbIOUpATh MO BHYTPEHHEUN CTOpOHE
KOJIEHA, TOE § > Spy + c.

Ecnuy cekTopHOE KOJIEHO U3TOTOBNSIETCS U3 CBAPHBIX TPYO M KO3(pdHu-
LMEHT MPOYHOCTH CBapHOro WBa ¢, < 1, To ciedyeT NpoBepUTh 3HAYEHUE
HOMMHAJIBHOI TOJIUMHbI CTEHKM IO Y4YacTKY pacrojioXeHWs CBAPHOIro
uiBa.

3.3.2.8. 3HaueHue NpUOABKH ¢ CIEAYET OrpeaeisiTh coracHo 1. 3.3.1.2,
a npuGaBKy c,, U151 KaXI0H M3 yKa3aHHbIX B M. 3.3.2.2 Tpex CTOPOH clie-
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IyeT MpUHKUMaThL Mo TexHuyeckuM ycinoBuaM (TY) Ha usaenue, coria-
COBaHHBIM CO CMELMATU3UPOBAHHBIMU HAyYHO-HCC/IeI0BATENbCKUMU
OpraHU3aLMSIMU.

B cnyuae orcyrctBust B TY Ha M3roTOBAEHUE KOJIEH AAHHBIX TIO TeX-
HOJIOTHYECKOMY YTOHEHUIO CTEHKH KOJIEH TIPU OTpe/ieIeHUY NpUbaBKu ¢,
ILJ151 KOJIEH, U3TOTOBJISIEMbIX YKa3aHHLIMH HIMPOKO U3BECTHBIMU CTIOCO0A-
MM, HEOOXOINMO YYECTb CIIeAYIOLIEE:

IJist THOOB M3 TpYD, U3rOTOBJISIEMbIX Ha TPYOOrMOOUHOM 000PYNOBa-
HMM METOIOM HaMaTbIBAHUSI HA CEKTOD, NMPUOABKa C,, K S,, AOJKHA ObITh
HE MeHee ONpeae/ieHHOM 110 opmynam:

IU1s1 HEOOOTpeBaeMbIX TPyO

1
C, =S

— R >

1+2—

D,

1151 TpyO MOBEPXHOCTE Harpesa

c,=S$ ! ;
R =S R

1+3—

D

a

JJ151 IITAMITOBAHHBIX KOJIEH, M3TOTOBASIEMBIX B 3aKPLITHIX LITAMIIAX, WX
Q151 THOOB, U3TOTOBJSIEMbIX HAa CTAHKAX C HATPEBOM TOKAMU BbICOKOM Ya-
CTOTBI M OCEBBIM TIOKATHEM, TIPUOABKA C,, K Sy, JOJKHA TIPUHUMATBCS B
npeaenax ot 0,05s no 0,1s; B 3THX ABYX cJiydasax (st TnboB U3 TpyO, U3ro-
TOBJIIEMBIX Ha TPYOOTMOOYHOM 00OpYNOBaHWU METOAOM HaMaTbiBaHUS
Ha CEXTOp, M AJisl LITAMITIOBaHHbBIX KOJIEH) NPUOaBKa ¢, K S,, paBHA HYJIO,
a pacyeT Mo BHYTpeHHel CTopoHe riba He TIPOM3BOAMUTCS;

JUTs1 KOJIEH, U3TOTOB/IsIEMbIX Ha poroobpa3HoM cepaeyHHUKe, MprbaBka
¢,, PaBHa HYJI10;

JUis CEKTOPHBIX KOJIEH NpubaBKa c,, paBHa HyIo;

[UTS IITAMITOCBAPHBIX KOJIEH C PACIOIOXEHUEM JBYX IMTPOAOJbHBIX CBap-
HBIX IIBOB N0 BHYTPEHHEH U BHEIIHEI CTOPOHE KOJIeHa NMPUOaBKa ¢, K S,,
JOJIKHA TPUHUMAaThCs B ipedenax ot 0,05s no 0,1s ¢ yueTom @, eciivi €ro
3HaYeHMEe MeHee €IUHMIIbI;
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52 Hopmor pactema na npouHocms CIAayUOHApHbIX

JUIS1 IITAMIIOCBAPHBIX KOJIEH C PACTOIOXKEHUEM MOTIEPEYHOTO CBAPHOTO
111BA B CEPeAMHE [UIMHbI KOJIEHa IPUOABKa ¢ , K §,, PABHA HYJIIO, a Tp1baBka
¢, K S, AODKHA IPUHUMAThCS B npeaenax ot 0,05s o 0,ls; B aToM ciyvae
pacyeT 1o BHYTPEHHEM CTOpoHe KoJieHa He NPOM3BOINTCS,, TAK KaK Ha 3TOM
CTOPOHE KOJIEHO UMEET YTOJLLEHNUE CTEHKH 00Jiee 3HAYUTENBHOE, YEM Be~
aMurHa Koshduumenta K.

Ecnu onipenenenne npubaBky ¢, IPOM3BOAUTCS, KOFIa OKOHYATEIbHO
He BbIOpaHa HOMWHaJbHAsI TOJIIMHA CTEHKM KOJIEHA, TO CJIeAyeT 3a1aTh-
csl ee 3HaYeHUeM, HarpuMep, paBHbIM 3HAYEHUI0 HOMUHAJIBHON TOMHIU-
HbI CTEHKM NpsiMol TpyObl cornacHo 1. 3.3.1.1-3.3.1.3, ¢ nocnenyiowueii
MPOBEPKOI 110 OKOHYATEJbHO BbIOPAHHOMY 3HAYEHMI0O HOMUHAIbHOM
TOJILMHbI CTEHKH KOJIEHA.,

3.3.2.9. lonycTMasi TOJILLIMHA CTEHKH [s] AOJKHA ObITh HE MEHee OIl-
penesieHHoi Mo ¢hopMysam:

IS KonieH [s] = s, + ¢,

LJIS NIPAMBIX TPYO [s] = s, + c,.

IIpu onpenenenuu [s] B yCJOBUSIX 3KCIUIyaTallM¥ 3HayeHue Npu-
GaBKM ¢, , ONPENEIAEMOE COITIACHO pasfely 1, 10MycKaeTcs yMEHbIINTh
NMPONOPLUHXOHAJIBHO MIAHMPYEMOMY PECYPCY BKCILIyaTalluy 10 3aMeHbI
JeTaiv WIKN A0 0YEPEAHOTO KOHTPOJS TOJNIUMHBI CTEHKH.

st TOHKOCTEHHBIX KOJIEH NMaponpoBOA0B, TPYOOIIPOBOJOB U Ha-
PY>KHbIX NepenyckKHbIX Tpyd nrnamerpomM 6onee 200 mm npu o < 0,03 npu-
GaBKy c, Clie/lyeT IPUHMMATh B Ipeaesax or 1 10 3 MM B 3aBUCUMOCTH OT
OrbITa dKCIUTyarauuun. [1ppmeHeHue npudaBKy MeHee 3 MM 1isl TpYO Ha-
pyXHbIM aameTpoM 500 MM 1 6oJiee JOIKHO ObITh COTJIACOBAHO CO CIie-
LMaJIN3MPOBAHHBIMU HAyYHO-UCCIENO0BATEIbCKUMU OpPraHU3allusMHU.

3.3.3. lonycmumoe daenenue

3.3.3.1. lonycTiuMoe pabouee naBjieHUE B KOJIeHaxX TPYO KOTJIOB M B
TIPSIMBIX TPYOax TpyOOIpPOBOIOB CJIEAYET ONPeaeasaTh Mo GopmyJie

[} - 22elo) 5—c
p_5-¢

a

5
2

i
I1pu BHITIONHEHMM KOHTPOJIbHBIX PACYETOB MO AaHHbIM U3MEPEHUN

TOJWHHBI CTCHKHM BMECTO § — ¢ CJICAYET IPUMCHSATD S/ —C,
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Koadduuuenrt npoyHocTu @, cieayeT MpMHAMATh COIIacHO pasjieny 1.

Kosdpduuuentsr K u Y cneayer onpepenstb coracHo nm. 3.3.2.2—
3.3.2.6.

Pacuer no npyBeneHHbIM (opMysaMm ciaeayeT IpOU3BOIUTD IUTST BCEX
XapaKTepHbIX YUYaCcTKOB KoJieHa ({ =1, 2, 3). 3HaueHue IpubaBKU ¢ CJIeAYET
NpUHUMATh coracHo mit. 3.2.1.4 n 3.3.2.8. T1pu 3T0OM NNpUbOaBKa ¢, 10JKHA
OTIpeICASATHCS 11O HOMUHAILHOM TOJIILWHE CTEHKM.

B kauecTBe AOMYCTUMOTO AaBAeHUS] NOJIXHO MPUHUMATBCS MUHM-
MaJIbHOE W3 BbIYMC/IEHHbIX 3HaYeHUi. [List mpambix Tpy6 K, = ¥, = 1.

3.3.3.2. Tlpu BBIMONHEHUH KOHTPOJBHBIX pacyeToB (haKTUIECKasT TOM-
IIMHA CTEHKHW AJIS MPAMbIX TpyO NOJIXHA OTIPEAeAsITbCSA COrNACHO
1. 3.2.2.2; nJist KOJIEH ClieayeT BhIIBUTh HAaMMeHblllee 3HAYeHKUE TOMLIUHBI
CTEHKH B KaXIOM XapaKTepPHOM yYyacTKe KOJIeHa, T. €. Ha BHELIHE, BHYT-
peHHel CTOpOHE U Mo HEWTPaNbHON JTNHUK. VI3MepeHUs ciieyeT TIpou3-
BOAUTb HE MEHEE YEM B TPEX MOTIePEYHbIX CEYEHUSIX KONIEHa, OAHO U3 KO-
TOPBIX NOJKHO AEJIUTh KOJIEHO Ha [IBE PaBHbIC YACTH; HA KAXIOM U3 yya-
CTKOB CJIelyeT TIPOU3BOAUTb U3MEPEHMS HE MEHEE YEM B YETHIPEX TOYKAX.

3.3.3.3. BeanunHa npoOHOro naBieHUs TIpU TMAPaBIMYECKOM HCTIbl-
TaHUU KOJIEH U TIPSIMBIX TPYG KOTJIOB M TPyGOMPOBOIOB He MOJIXKHA Tipe-
BBILIATh 3HAYEHMS, MTONyYeHHoro cornacHo n. 3.3.3.1 npu 3ameHe no-
TlyCKaeMoro Hampsixenus (o] Ha [o],.

3.3.3.4. BeanunHa IOTIyCTUMOTO paboyero uiu npoOHOTO AaBjieHUs B
Tpy6e Wiy TpyOGONpoBOAe AOMXKHA IMTPUHUMATBLCSI PABHOW MUHUMAILHOMY
3HaYEHUIO COOTBETCTBEHHO paboyero U NMpoOHOTO AABAEHUS, NMOJyYeH-
HOro 1151 MPSIMOTO yYacTKa TpyObl UM pacCMaTpUBACMBIX YYACTKOB KaX-
IIOTO U3 UMEIOLLINXCS KOJIEH.

3.3.4. Pacuemnaa memnepamypa cmehku

3.3.4.1. PacyerHas TeMiiepaTypa CTEHKH TpyO NMOBEPXHOCTEH Harpena
KOTJIOB BCEX CUCTEM AOJKHA OMPENeNnsTbCs N0 HOPMAaTUBHBIM METONAM
TETJIOBOTO Y I'MIPaBANYECKOro pacueToB KOTI0B. [1py 3ToM AOMKHBI OBITh
PAcCMOTpPEHBI pa3UYHbIE YYACTKU MAKeTa, UMEIoIME KaK HAaUuBLICILYIO
TeMreparypy napa, Tak ¥ HauboJIbLIYIO TETJTOBYIO HArpy3Ky, a TakKe y4a-
CTKH, KOHCTPYKTUBHbIE OCOOEHHOCTH KOTOPbIX MOTYT OOYC/IOBUTb Hau-
0oJiee BBHICOKYIO TeMIepaTypy CTeHKM. IIpu ycTaHOBKe 3a TakeToM, AJisl
KOTOPOTO OTIpeNessieTCs] TEMITepaTypa CTEHKH, NMapooXJiaguTes CAeayeT
BBECTHM MPUOABKY K PaCUETHOU TeMrnepaType cpelbl, YYUTHIBAIOUIYIO BO3-
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54 Hopmot pacuema Ha RpoYHOCHIb CINAUHONADHVIX

MOXHO€ MOBBILUEHUE (PAKTHUUECKOTO TEMJOBOCIIPUSITUSA NaKeTa Haj pac-
YyeTHbIM. BennunHa npubaBky noJIKHA BHIOUPAThCsS: KOHCTPYKTOPCKOM
opraHm3zaimeii B npeaenax ot 0 go 10 °C.

3.3.4.2. lonyckaeTcsl ornpene/icHUe pacyeTHOM TeMIepaTypbl CTEHKU
TpyO MOBEPXHOCTEl HarpeBa o ynpoiueHHbIM (popMyiam:

JUJISI BEPTUKAJIbHBIX U cl1aboHakNOHHBIX (10 30° OT BepTUKaJIM) KO-
TeJIbHbIX TPYO KOTJIOB C €CTECTBEHHOM U NPUHYAUTEbHON LUPKYASILKEi
npu paboueM aasneHum He 6onee 16 MI1a 1 npu MakCMManbHbBIX yaeib-
HbIX TEIUIOBOCHIPUSITHSIX ITOBEPXHOCTHU HAarpesa rno Hapy>XHoit NoBepXHO-
cru Tpyo6 g, < 407 kBt/M? (350-10° xKan/(m*y))

t=t +60°C;
IUIst TpYO KOHBEKTHMBHBIX TEperpesare/iell KOWIOB ¢ pabodMM JaBieHHEM

He Gosiee 2,5 MI1a u Temneparypoii napa He Bbiiiie 425 °C nipy MaKCUMAaTbHbIX
yAeTbHbIX 3HaYeHUsIX TeruioBocrpusitusi ¢ < 70 KBt/m? (60-10° xkan/m?4))

max
=t +70°C,
st TpyG y4acTKOB MEPBUYHBIX MeperpeBaTelieil, pacnoa0XeHHbIX B
30He TeMIepaTtyp ra3os MeHee 650 °C, He3aBUCHMO OT paGoYero AaBjieHUs
KOTJIOB (€CiU KO3(PMULMEHT ruapaBinyeckoil pa3sepku He Menee 0,95)
t=t +50°C;
IJ151 5KOHOMA3e pOB HEKMITAILIEIO TUIA KOTJIOB C €CTECTBEHHOM W Mpu-
HYAUTEIBHON LIMPKYIsILAEH

1=1,+30°C;
7151 KOHBEKTUBHbIX SKOHOMaﬁ3CDOB NpsSIMOTOYHBIX KOTJIOB
r=1,+40°C.

TemnepaTypy cpenbl clieiyeT IPpUHVMMATb paBHOM onpenejeHHON U3
TEMJIOBOI'O pacyeTa TeMIeparype Ha BbIXOJe M3 TTaKeTa NPY HOMMHAaNbHOM
TPOU3BOAUTEIBHOCTU KOTJA.

3.3.4.3. lnsa HeoborpeBaeMbiX TPYO pacyeTHYIO TeMIEpaTypy CTEHKU
cJIeIyeT NPUHKMMAThL PaBHOI TeMIiepaType cpeibl Ha BXOIE B TPYOY.

[ns HeoGorpeBaemMblX NapauleJbHO BKIIOYEHHBIX TPYO (KOAMYEeCTBO
TpyO ABe ¥ OoJiee) YYUTbIBAEMYIO pa3BepKy TEMIIeparTyp Ha BXOJe ClieayeT
IPUHMMATh TaK Xe, Kak 1151 KOJUIEKTOpoB (CM. 1. 3.2.4.2).
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3.3.4.4. PacueTHyI0 TeMIepaTypy CTEHKH TPyO NMOBEPXHOCTEN Harpesa
NMapoOBOISIHbIX TEMTO0OMEHHNKOB (ITapoOXJIaIUTENEH U Ap.) CTIeAyeT Npu-
HUMAaTb:

JJISl OXJAJUTENe, PacroNOXXEHHBIX B KOJJIEKTOpPaX HACbILLIEHHOTO
rapa, paBHOI TeMIiepaType HaChILLIEHHUSE;

LTS OXJIaIUTENIEH, pa3MEILIEHHBIX B KOJUIEKTOpaX NEperpeToro napa, pas-
HO¥ TeMriepaType NeperpeToro napa B JaHHOM KOJUJIEKTODE;

IS OXJlanuTesieil, pacroloXeHHbIX B BOASIHOM ITPOCTpaHCTBE Hapa-
0aHa KoTia, a TAKXe ISl TeTUI000MEHHUKOB IBYXKOHTYPHBIX KOTJIOB PaB-
HOW TeMnepatype 6osee ropsiuei cpeapl, ONPENeIEHHON IO TENJI0BOMY
pacyery.

3.3.4.5. PacueTHylo TeMmepaTypy CTeHKU TpyO NMOBEpXHOCTEW Harpesa
TIAPOBOASIHBIX Y Ta30MaPOBbIX TETINIOOOMEHHUKOB ClIeAYET ONPEAENsTh IO
001Le METOAMKE TETUIOBOTO pacyeTa.

3.3.5. IIpusedennoe Hanpaxcernue

3.5.1. TIpuBegeHHOE HamNpsSXeHUe OT JEUCTBUS BHYTPEHHETO JaBJje-
HUS B KOJIEHaxX TPYO U B MPSIMBIX TpyOax KOTJIOB U TPyOOTIPOBOAOB Clieay-
€T ONpeaeNsTh M0 OAHON U3 cneayolmnx GopMy:

110 HOMUHAJIbHOM TONLIMHE CTEHKH
§- C) iYi .

4
c=—-(D, - ;
Z(Pw( *KY s-c

no GakTUYECKOH TOJNIUHE CTEHKHN
s, —¢,, KY,
c= L(D” s 2) ii
29, KY “s,-c
JIns1 KoneH caenyeT npuHUMAaTh Haubobliee U3 NOJYYEHHBIX TPEX 3HA-
YEHUMH ©.
3Ha4YeHNs BEJIMYMH @

w?

K, Y v ccnenyer ipuHumars cornacHo 1. 3.3.3.1.
3.3.6. Tpebosanusn Kk KoHCmpyKUUU

3.3.6.1. TpyborpoBobl, UMEOLLINE HEYKPeTUIEeHHbIE U (WIH) YKpeT-
JIEHHblE OTBEPCTUS (TPOMHUKOBBIE COEAUHEHHUS U T. I1.), JOJXKHbBI YIOB-
JIETBOPSITb COOTBETCTBYIOILIUM TPEeGOBAaHUSIM K KOHCTPYKLIMHU, U3JI0XEH-
HbIM B paszere 4.
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3.3.7. donoanumenviivie HanpajiceHus

3.3.7.1. JlonoaHMTENbHbIC HAMPSXKEHNSI OT AeHCTBUS BHEUIHUX HArpy-
30K (0OCEBOI1 CHJIbI, U3rM0AOLIMX U KPYTS1IHUX MOMEHTOB) U CAMOKOMITEH-
calMii TEMJIOBOTO pacIliPeHM st OJIKHBI OTNPEENsSITbCS U OTpaHUYUBAThCH
B COOTBETCTBUM C II. 5.1.

3.3.8. ITogepouHnviil pacuen Ha ycmanocmes

3.3.8.1. T1oBepouHbIit pacyeT Ha MAJIOLMKJIOBYIO YCTAOCTh C/IEAYeT TIPO-
WU3BOAMTD COIJIACHO M. 5.1.5.

3.4. Konnueckue nepexoipl

3.4.1. Pacuem moawunvt cmenxu

3.4.1.1. HoMmnHanbHas TONILMHA CTEHKM KOHMYECKOrO Nepexoaa J0/KHa
ObITb HE MEHee ONpeIeNEHHOI 110 ONHOM 13 CleAyoMX hOpMyI:

[T GECLUIOBHbIX (TOYEHbIX, IITAMMOBAHHbIX, 00CAXXEHHBIX U3 TPYO,
KOBAHBIX M J1p.) KOHMYECKUX MEPEXOI0B

pD
§=
2[o]|coso—p

151 KOHMYECKUX NEPEXonoB C NpoaoJbHbIM CBapHbLIM LLIBOM

pD
s=—=_t" 4o
2|o]e, cosa~p

rone D — BHyTpeHHMi1 auamerp 60JIbLIETO OCHOBAHWS KOHUUYECKOTO Me-
pexona, MM;
0. — Yroj KOHYCHOCTM, PaBHbIH [OJIOBMHE YIJia Y BEPUIMHBI KO-

HUUECKOTO nepexoja, rpaan (puc. 3.1).
DopMyiibl IPUTOAHBI MPU COOIIONEHUM CIEAYIOLIMX YCAOBMIA:
s o< 15°
s—c¢
D

0,003 < <0,35

g 15° <o £45°
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- D sin o S-—C\S—C
s—C 0

< < ] —=<|(1-2 1+ s
0,003 D 0,15 u D Jcos(x V( D } D

rac Do —_ BHy’I‘pCHHI/Iﬁ JNAMETP MEHbLLIETO OCHOBAHWS KOHUYECKOIo Mne-
pexoaa, MM.
D,
/ s
M
Q
let—

(]
g D
]

Puc. 3.1. CxeMa XOHMYECKOTrO NEPeXoJHOro yyacrka

3.4.1.2. KoappuumeHT NpoyHOCTH @, MPOAOJILHOTO CBAPHOTO COEIM-
HEHMs JOJIKEH MPUHUMATLCS COTIaCHO pasaeny 4.

3.4.1.3. BeanunHa npubGaBKY ¢ DOJXKHA ONpeneasiTbCS COIJIAaCHO
n. 3.2.1.4. [IpoussoacreeHHas rnpubaska ¢, A0JXKHA MPUHUMATHCSA
paBHOI:

IUTs1 6ECLIOBHBIX KOHWYECKMX MIEPEXONIOB — 3HAYEHUIO, YCTAHOBJIEHHOMY
COOTBETCTBYIOILMMI TEXHUYECKUMM YCIOBUSIMU 1Tk TIPUHATOMN TEXHOJIO-
MU M3rOTOBJIEHUST KOHUYECKHUX MTEPEXONOB,;

IUTSI KOHMYECKUX TIEPEXONOB C MPOIOJbHbIM CBAaPHBIM LIBOM, U3TrO-
TOBJIEHHBIX U3 JIUCTA, — Ha6OJbLLIEMY MUHYCOBOMY OTKJIOHEHUIO 110 TOJI-
LIMHE JINCTA.
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3.4.1.4. PacueTsbl 110 NpUBEAEHHOM METOAMKE MPUMEHUMBbI ISl KOCO-
CHMMETPUYHBIX KOHUUECKUX T11€PEX0i0B, Y KOTOPbIX YITbl HAKJIOHa 00-
pasyloiliei K AMaMeTpaibHOM OCU CUMMETPUM B Pa3iMUHbIX MIOCKOCTSIX
pa3/iiyHbl (B TOM YMCJI€ OJMH U3 HUX MOXET ObITh paBeH HYJIO).

B pacueTtHbIXx hopmynax ciienyeT NCroib30BaTh HaubOoIbLUEE 3HaYeHHE
yrja KOHYCHOCTH.

3.4.2. Jonycmumoe daenenue

3.4.2.1. lonyctuMoe paboyee daBieHME IPU KOHTPOIbHBIX pacyerax
M3rOTOBJICHHBIX KOHMYECKUX NEPEXONOB JOJXKHO OMpeneasaThes 1o clie-
aymwollei hopmyine:

[p]= 2(s - ¢)[o]e, cosa
pl= D+(s-c) ’

HJist GeciIOBHBIX TiepexofoB ¢, = 1.

3HayeHue npubaBKH ¢ JOJKHO NPUHMMAThLCA corjiacHo n. 3.4.1.3.

3.4.2.2. BenmunHa NMpoOHOIo AaBIeHUs IIPYU T'MAPaBINYECKOM MCMbITa-
HUHW He NOJKHA MpeBbILIATh 3HAUEHMSI, MOJYYEHHOro corjacHo 1. 3.4.2.1
NpH 3aMeHe J0MycKaeMoro Hanpsxenus [o] na [o],.

3.4.2.3. BeamnunHa IpUHATOr0 paboyero WM NPOOGHOro NaBieHMs B
TpYOOMPOBOAE HE JOJIKHA MPEBbILIATh HAUMEHDILETO JOIMYCTUMOTO 3Ha-
YeHMsl IJisl Kaxaoil U3 aetajei TpyoonpoBoaa, B YACTHOCTH ISl KOHW-
4eCKHX IePEeXoI0B.

3.4.3. Ilpusedennoe nanpscenue

3.4.3.1. [pnBeaeHHOE HAMpsKeHME OT BHYTPEHHETO JABJIECHMS B KO-
HHUYECKOM Tiepexoe JOKHO OMpeneasaThes Mo ciaenylouei ¢hopmye:

__pD+(s-0)]
2(s - c)p, cosa
3HaueHne K03 HUUMEHTA TPOYHOCTH @, 1OIKHO IPUHUMATLCS CO-
racHo n. 3.4.1.2.
3.4.4. Pacuemnas memnepamypa cmeHKu

3.4.4.1. PacueTHas TeMrnepaTypa CTEHKM KOHMYECKOTO repexona a0~
JKHA TIPMHUMATLCS PaBHOM HauOOJMbLIEH pacyeTHON TeMrepaType CTeH-
KM TIpSAIMOi TpYOBI, K KOTOPOW MNepexo NprUBapUBaeTCs.
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3.4.5. Tpebosanusn k KoHCmPpyKyuU

3.4.5.1. Ipy yriie KOHYCHOCTH O 2 15° 110 KOHLIaM KOHUYECKOTO Mnepe-
Xo/a, IpUBapeHHBIM K TpybomnpoBoay 1-il KaTeropuu, peKOMeHAYETCs
00ecreynTh UWIMHIPUYECKUE YYACTKU JJTUHOM HE MEHEE ABYKPAaTHOM TOJ-
IIVHBI CTEHKU TIEPEX0/a.

3.4.5.2. CornpsixeHus: KOHUMYECKO# Y LIJIMHIAPUYECKOM YacTel Mo BHYT-
PEHHEN ¥ HapyXHOI NMOBEPXHOCTM KOHUYECKOTO Nepexo/a, BHITIONHse-
Mble MeXaHW4YeCKOM 00paboTKOM, NOMKHBI ObITb TUIABHBIMU (110 paguycy
HE MeHee 3 MM), 32 UCKITIOUSHMEM TIEPEXONIOR OT KOHUULCKOU K MeHbIIEH
LIMJTMHAPUYECKOM YaCTH TI0 BHYTPEHHEN MOBEPXHOCTH U OT KOHUYECKOM K
OONblIeH LWIMHAPUYECKON YaCTH 110 HApyXXHOH TIOBEPXHOCTH.

3.4.6. ITogepounuiii pacuem Ha ycmanocmo

3.4.6.1. TToBepoyHBIii pacueT Ha MaJIOLWKJIOBYIO YCTaJlOCTh CIAEAYET
rPOU3BOIUTDb ComviacHo m. 5.1.5.

3.5. BoinykJble AHWIIA

3.5.1. Pacyem moawunbl cmenku 3/AURMU4ecko20 U noaycgheputeckozo OHuwa

a 6 @
X4
L] < >N » d <
< _Ey — 722>
D _ D D ~
D, D D,

Puc. 3.2. Boinykiible qHua:
a — [JIyX0€ JUIMMTUYECKOE AHULIE; 6 — Tyxoe nonychepuyeckoe THHILE;
6 — INAUNTUYECKOE AHMIIE C 1a30BbIM OTBEPCTHEM

3.5.1.1. HomuHanbHast TONLLMHA CTEHKW AHUIIL S/UTUTITUUECKOM WU 1O~
Jnycdepudeckoii GopMbl B COOTBETCTBUM C pUC. 3.2 JONXKHA ObITh HE MEHeEe
orpeeieHHO# no dopmyne

=s,tc,
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Il TIpU pacyeTe Mo BHYTPEHHEMY IMaMETPY
pD D

" 4g[o]-p 2k’
TIPY pacyeTe 1o HapyXHOMY JUAMETPY
pD, D,
Sp=——a——t
4¢[c]+p 2h,
DopMyJIbI TIPUTOIHBI NPU COGMIOAEHMH CIEAYIOLMX YCIOBHIA:
0,52h/D>0,2; 0,52 ha/Da >0,2; 0,12(s—c)/D>0,0025.

3.5.1.2. Koadh¢uureHT MPOYHOCTH @ LOIXKEH OINPEAENSTHCS COJIACHO
pasneny 4.

3.5.1.3. 3HayeHue npubOaBKU ¢ AOJXKHO ONpPeNeNsiTbCA COTJIACHO
n. 3.2.1.4.

TexHonornyeckas npubaska c,,, KOMIIEHCUPYIOLIAsh YTOHEHHE JIMCTA
MPU LUTAaMIOBKE BHIIYKJIOTO JHUILLA, JOKHA TPUHMMATLCS 110 JAHHBIM
HT]l Ha n3roToBieHne JHALIA.

Eciy HOMMHaJIbHAsI TOMIIMHA JINCTA HEU3BECTHA, TO JUIs MpeaBapu-
TeJIbHOM OLUEHKM TIPUOUBKY c,, IOTIYCKAETCS OTIPEAENATH TI0 (hopmyJie

= 12 12
G = L2+ 725,

Ecny HOMMHa/IbHASL TOILIMHA JINCTA U3BECTHA WM TPEIBAPUTEIBHO
NpHHSATA, TO NPpUGaBKa ¢, NOMKHA OMPEAENATHCS 110 hopMmyne

A
C]Z — 12 s
100
rae A, — YTOHEHHWE BbINYKJIOIro AHMLIA NpPU WITaMNOBKE, NPUHMUMae-

moe no HTJl Ha u3nenue.

JlonyckaeTcsi He YYWTbIBaTh YTOHEHKWE JHUIIA, €CJIY OHO HE NMpPEBbIlLa-
eT 5 % HOMMHaIbHOM TOJINMHBI KcTa. Ecny yroHenne Gosblle 5 %, TO
NPY OTIPENENEHNH TTPUOABKY C,, Y4UTBIBACTCA PA3HOCTb MEX/Y YTOHEHU-
€M A , ¥ YTOHEHHEM A, PaBHbIM 5 % HOMUHAILHOI TOJILUMHbI JIACTA.

CooTseTcTBEHHO (HOPMYJIbI 1151 OTIPEAEIEHHS TPUGABKH C,, MMEIOT BIIL:

¢, _Ap Al Ay Sps
100 100
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€CJIMU HOMHWHAJIbHAas TOMUWHA JIMCTA HEU3BECTHA, U
A,-A

% =00
€CJIU HOMMUHAJbHAsA TOJLIUWHA JTUCTA U3BECTHA WU Hpe,ﬂ,BapMTeﬂ bHa
NpUHSITA.

T1pu pacueTax MaKCUMaJIbHOE YTOHEHUE CIIELYeT YIUTBIBATD B CPEAHE

YaCTH BbIMYKJIOTO THMILIA ( HE3aBUCHUMO OT €ro hopMbl) Ha TIIOLIAAU, OTI-

’

peaesieMOr 1Mo BHYTPEHHEW TIOBEPXHOCTU BETUYUHOM ,/D,,,(s—c) oT

KPOMKHM JIa30BOTO OTBEPCTUS WJIM OT LIEHTPAJIbHOW TOYKM TJYXOTrO AHU-
1112, a TAaKXE Ha yyacTKe nepexoaa OT UWIMHAPUYECKON YaCTU K BbIMyK-
JIOM 111 3/JTUNTHYECKUX M TopochepruuecKrX JHULL. Y4acToK Tepexoma
JIOJXKEH pacCMaTpUBATLCS MO BHYTPEHHEH MOBEPXHOCTU THUILA HA LTU-
HE He MEHEE OMnpeaesisieMol o ¢gopmyJie

1=0,55nr,

rae » = 0,095D ans gHULL IUMNITUYECKOR U TopocdepuuecKkoil GopMbi.
JonyckaeTcsl y4acTOK Mnepexoia pacCMaTpyBaTh MO Hapy>KHOM NOBEpX-
HOCTH BBITIYKJIOTO AHMUIA. B aTOM ciyyae ¢hopMyia UMeeT BUA,

1,=0,55mr,

e r,=r+smr =r+ s/).

Ecnu no npuHATON TEXHOJAOTUY U3TOTOBAEHUS JHHIA BO3MOXHA MO-
Tepsl Ha OKIMHY, TO €€ CJIEAYET YUYeCTb Py BbIOOpE TOMMLMHBI JIKCTA TIPU
TOJILUMHE OKaJIUHBI 6oJiee 0,5 MM.

3.5.1.4. HomuHaipHast TOJMLUMHA CTEHKY THUIIA JOJKHA MPUHUMATb-
Csl HE MeHEe HOMMHAJIBHOU TOJMUMHBI CTEHKHW LIWIMHAPUYECKOTO OopTa,
orpefie/IeHHOM O pacyeTHOW ToMIWHE NpU ¢ = 1.

HoMuHanbHas ToMIMHa CTEeHKH AHUILA J0KHA ObITh HE MeHee 6 MM.

JIJ1st AHULL C BHYTPEHHUM AuaMeTpoM MeHee S00 MM AomycKaeTcs ToJI-
LIWMHA CTEHKU HE MeHee 3 MM.

3.5.1.5. JIHMuia ¢ nepeMeHHON TORIUMHOM CTEHKHM U3 YIJIEpOAUCTOM
ctanu (puc. 3.3.) 10JKHBI pacCYUTBIBATLCA comtacHo 1. 3.5.1.1, npu sTOM
pacueTHast TOJMIIUHA CTEHKU JOJIXKHA MPUHUMAaThCS PaBHOM cpeaHeapud-
METUYECKOMY 3HaUYE€HMIO U3 HaUMeHbIleil U Hanbonblueil TOJIUHDI:
5=0,5(s, + 5,).

Dopmyna NpUMEHUMa MPU s, > §,, TIPU 3TOM s, < 2s,.
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%’3

\

7]
D Sy

Puc. 3.3. JIazoBoe oTBEPCTHE B BbIMYKJIOM JHMULIE EPEMEHHOI TOIHNHbI

[Mpu HaMMYMK B AHKUIE NTOAPE3a ISl YTUIOTHEHMS J1a30BOTO 3aTBOpa OCTa-
IOLIAsICS B MECTE [101pe3a TO/ILMHA CTEHKMW 5, JOJIKHA ObITh HE MEHEE S.

3.5.1.6. 151 AHUIL C NOCTOSIHHOM TOAUIMHOM CTEHKW MHUHMMaJibHas
TOJILUMHA CTEHKW B MECTe IoApe3a Jisl YIJIOTHEHHs JIa30BOro 3aTBOPA S,
(cM. puc. 3.3) nonxHa 6bITh He MEHee pacYeTHOI TOMUMHBI CTEHKW AHU-
112, onpeAeaeHHoi cornacHo 1. 3.5.1.1, npu ¢ =1.

Jis IHWL C NOCTOSIHHOM Y TTEPEMEHHOM TOJIMHOM CTEHKH YKa3aH-
HO€ 3HaYeHWE TOJILLUMHBI CTEHKH §, TOMYCKAETCH YMEHbIINTh, €CJIU 3TO
TIOATBEPKAEHO TIOBEPOYHBIM PacyeTOM Ha MPOYHOCTH C OOOCHOBAHUEM
pecypca 3KCI1yaTalym.

3.5.2. Pacuem moawunvl cmenkyu mopocghepuueckozo onuwa

3.5.2.1. TonwyHa CTeHKH TOPOCHEPHUUECKOTo THUILA BbINMONTHSAETCS 0
dopmynam 1is SANUNTAYECKUX JHUIL HacTosiiux Hopm.

[oryckaeTcs pac4eT Ha MPOYHOCTb TopochepUUYeCKOro AHMILA Npo-
u3BoanTb no dopmynam F'OCT 14249,

3.5.2.2. KoaddhuureHT MpOYHOCTH THUILA @ JOJXKEH OMpeesisiThbCs
corjacHo paszueny 4.

3.5.2.3. BeanyvHa NpubaBKM JHULLIA ¢ JOKHA ONPENENsITbCs corac-
Ho 1. 3.2.1.4.

3.5.3. Jlonyemumoe dasaenue

3.5.3.1. lonyctuMoe pabouee AaBieHue NMpU KOHTPOJIbHBIX pacyeTax
MU3rOTOBJIEHHBIX B/UITMITTUUECKUX, TTONyc(hepudecKrX 1 TopocdepruecKux
JHULI JOJI)KHO ObITh HE MeHee omnpeaeaeHHoro no dopMysam:




Komaos u mpybonpoeodos napa u 2opsuei 600bl 63

4(s—c)p[o] 2n
[p]==200L 20
D+(s —c)% D

’

€CJIM HOMUHATBbHBIM SIBJSIETCS BHYTPEHHUI AMaMETD,

[p]= 4(s-c)o[o] 2n,
P _D —(S—C)% Da '
u D

a

€C/IM HOMHUHAJIbHBIM siBISIETCH HapyXHbid AuamMeTp.

3HaueHue k03 dpuLMeHTa TPOYHOCTH @ U 3HaYUeHHUE MPUOABKH ¢ 1O~
SKHBI ONpeAesiTbCsl cornacHo 1. 3.5.1.2 m 3.5.1.3.

3.5.3.2. lonyctuMoe pabouee AaBieHUe IIST TOPOCHEPUIECKUX JTHULL
MoxXeT onpenensThes cornacHo FTOCT 14249.

3.5.3.3. BeaununHa npoGHOTO AaBJieHUs NPU TMAPABIUYECKOM UCTIbI-
TAHWUM HE JOJIXKHA MpPeBbIIATh 3HAYEHUS, MOJYYEHHOrO COTJIACHO
nn. 3.5.3.1. 1 3.5.3.2 npu 3aMeHe B pacueTHbIX hopMyaax JOIMyCKaeMOro
HanpsxeHus (o] Ha [o],.

3.5.4. Ilpusedennoe nanpscenue om eHympenHezo 0agaeHus

3.5.4.1. puBeAeHHOE HATPSIXKEHWE OT BHYTPEHHETO NaBlAEHUS NI~
TUUYECKUX, TIONYCHEPUUYECKHX U TOPOCHEPUUECKUX AHULLL JOMKHO Ofpe-
JeNAThed 1o hopmysiaM:

p[D+(s—c)%:| D

do(s—c)  2h’
€CJI1 HOMUHAJIbHBIM SIBJSIETCSI BHYTPEHHUIA AUaMeTp,

a

D

a

4¢(s —c¢) 2h

€CJIH HOMHUHAJTbHBIM SIBJISIETCS HAPYXKHBIM AMaMeETp.
3HaueHus ko3 dULIMEHTA TPOYHOCTH (Y ¥ BENUYMHBI NpUOaBKHU ¢ 10T -
XHBI ONIpeAeAThCA cortacHo nm. 3.5.1.2 u 3.5.1.3.

>

3.5.5. Pacuemnasn memnepamypa cmenku

3.5.5.1. PacueTHas TeMIiepaTypa CTEHKY He00OTrpeBaeMOro JHULLA 10T~
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>KHA NIPMHMMATDBCSI paBHOW TeMITepaType CTEHKM JAETalM, K KOTOPOH IHU-
1ile TIPUBAPUBAETCA.

3.5.5.2. ins o6orpeBaeMoro gHULA TeMIlepaTypa CTEHKW O/DKHA NpU-
HUMaTbC cornacHo . 3.2.4.1 1 3.2.4.2, HO He Jo/MXHa ObITb MeHee TeEM-~
rnepaTypbl CTEHKHU AETaN, K KOTOPOM AHUILLE NPUBAPUBAETCSI.

3.5.6. Tpebosanue k koncmpykyuu

3.5.6.1. HanGonbiinii auamerp oTBEpPCTHS B BbIMYK/bIX JHULLAX JA0J-
JKEH YAOBNeTBOPSATh YcoBUIo d/D < 0,61, eciiy HOMUHAJIbHBIM SIBJISIETCS
BHYTPEHHUI AMaMETP AHUILA, U YcTioBUIO d/D < 0,6, ecii HOMMHA/IbHBIM
SIBISIETCSI HAPYXKHBII IUaMeTp.

3.5.6.2. st BBINYKJIBIX AHUIL TOJLIMHA CTEHKW LIMJIMHAPUYECKOTO
0opTa AoJKHA ObITh HE MEHEE PACYETHOI TOMIUMHBI CTEHKW 00cuaiiku,
paccyMTaHHOU B cooTBeTcTBUM € M. 3.2.1.1 unw 3.3.2.1 npn ¢ = 1.

Ecnu yinHa LIWIMHAPUYECKOi OTOOPTOBAHHOM YacTy IHWILA YIORIETBOPS-

eT yenoBuio: [ > 0,8,/D, (s —¢) — /ISl S/UIMIITUYECKOTO 1 TOPOCheprUUECcKOro

JHWLIA WK YCIOBUIO > 0,3D, (s—c) — s nonycd)epryeckoro AHMILA, TO
TO/LIMHA UMIMHIPUUYECKOro 60pTa N0/KHA ObiTh HE MEHEe TONMLMHBI CTEHKU
obeyaiiky, paccuMTaHHoM B cootBeTcTBUM € . 3.2.1.1 i 3.3.1.1 npu ¢ = 1.

Ecnu mivHa UMIMHAPUYECKOro 60pTa paBHA yKa3aHHbBIM BelUYMHAM
WK MEHEE UX, TO JOMYCKAETCsl TOJIMHA CTEHKHU LIMJIMHAPUYECKOro 60p-
Ta, IipMHsTasl cornacHo mm. 3.5.1 u 3.5.2.

3.5.6.3. lonyckaeTcst ripuMeHeHWe noychepruueckux JHULL 0e3 Lu-
JIMHApUYecKoro 6opTa, T. €. rpu / = 0.

3.6. I1nockue KpHIIKY H JHAILA

3.6.1. Pacuem moawgunbl Kpyanvix NAOCKUX OHUU

3.6.1.1. HoMuHanbHas TOJLIMHA KPYIJOTO OHMILA HOJXKHA ObITH HE
MeHee onpeneneHHoM 1o ¢popmye
s, =8,t¢,

KD
TAE Sy =—F— P

Kl) '[G]q)w
Jns gHMLL ¢ OTOOPTOBAHHOM LIMIMHAPUYECKOM YacTblo, KOTOPbIE CO-
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OTBETCTBYIOT pUC. 3.4, e, BMecTO D B hopMy.y ClieayeT OACTABISI T BEJIN-
yuny (D —r).
KoadpduuuenT K caenyer NpUHMMATh PaBHbLIM:

IS THMIL, KOHCTPYKUMST KOTOPBIX JaHa Ha puc. 3.4, a, ipu [ 2,/D,s
K =0,42K,, Ho e menee 0,35;

JUIS AHULLL TOM XK€ KOHCTPYKLUMH, HO TIpU l<\/m , @ TaKXe 151 THUILLL
KOHCTPYKLIMM, IaHHO# Ha puc. 3.4, 6, 6, K= 0,45K, , Ho He Menee 0,35;

NSl THUIT, KOHCTPYKIIMS KOTODBIX AaHa Ha puc. 3.4, e, MpH NOJTHOM
NpoBape TOJILIMHbI AHMILA OAHOCTOPOHHUM 1iBoM K = 0,55K, u aBycro-
poHHuM 1iBoM K = 0,45K;

JUTSl JHUILL, KOHCTPYKLIMSI KOTOPBIX JaHa Ha puc. 3.4, d, K= 0,53;

JUISE IHULLL, KOHCTPYKLMSI KOTOPBIX AaHa Ha puc. 3.4, e, K= 0,35.

a / 6 8
© rz r | y; -
N AN\ r
., OSSN,
d N Q @ 5,
Ql S Q :r\—— ; S5
o Sl Sl Q [ /
\ N %
I N o
i\ 7NN
T r \
1%} o
r=5mMm rz 0:251,
HO HE MeHee 5 MM
2 0 e
[ Lol
& A>s N N A v
npH § <5, L s vz 7N
7
A 20,7 S ! -
Q oL IS—<S’ ’ F M _ s
<s, N
A, 20,7s NN

Puc. 3.4. Tunbl naocKkux JHUNL
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KoadduuunenT K| cnenyer onpeaessts rno popmyne

K, =0,5+\ﬁ,25— s=c5yrlo]

s, 2[c]-p ’

rae [6], — HOMMHaNbHOE NOMYCKAEMOE HaNpsLKEHME ISl MeTajlla Liu-
JauHapudeckoi aeranu, MIla.
IlonycxaeTc_:ﬂ Koa(puumeHT K, onpeaensTs o Homorpamme (puc. 3.5),
ecnu [6] = [o].

z

K
1,00
e [T T
S SNy NI LTI
0,96 S a2 RS
0,92 MR SSe 3l
’ s—c SETNANNTNRANY
0,88 % PRRRNRNRRRRRRRR
’ il AT AN NNIAN N NN SN
. \ N
0,84 2,6 \\\\\Q bi\\\\‘\
’ { NN TN
2,8 N N
0,80 VAR
0,76 \
10° 2 3 45678107 2 3 45678100 2 3 4

p/lol, (p/100[])

Puc. 3.5. Homorpamma s onpenenenus koagpduurenta K, npu pacyere
KPYIJIBIX TJIOCKUX AHWLL

3Hayenne koo duumneHra K, 105KHO ObiTh He MeHee 0,76.

IMpu oTpHLIaTENbLHOM 3HAYEHMU TIONKOPEHHOIO BHIPAXEHMNS CJIEIyeT
nipunATh K, = 0,76.

MuHuManbHas TOMLMHA CTEHKM S, AOJKHA OMPEAEATLCS 110 (hopmyne
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TomuuHa CTeHKH UWIMHAPUYIECKOM NETalu B MECTE TIPUCOEAUHEHUSE
TUTOCKOTO JHUIIA WU LIWIMHIPUYECKON YaCcTH TUTOCKOTO THHILA IOKHA
ObITb HE MEHEE S,

KoadduuwmeHT K creayeT npuHUMaTh PaBHbIM CIIEAYIONIMM 3Have-
HUSIM:

AJIst iHvLia 6e3 oTBepeTHst K, = 1,0;

[UTISL AHULLL C OTBEPCTHEM
d (d
I+—+| —
D \D

JJ1s1 AHWLIA € ABYMS U 6onee OTBEPCTUAMU
1

24 (2 i

D

K,=

K,=

Bennurna Xd, nOMXHA MPUHUMATHCS KaK MaKCUMaJlbHas CyMMa ida-
METPOB OTBEPCTHI UK UX XOP/L B Hanbosiee ocnabieHHOM IUaMETPaIbHOM
ceyeHuu aHuua (puc. 3.6):

2 d; = max

TMpuGaBKa ¢ 101XHA MPUHUMATbLCS COTJIACHO pasaeny 1.

3.6.1.2. Ina mHW, CBapeHHBIX U3 IBYX yacreil, KoadhduiumeHT rpou-
HOCTU CBapHOTO COENMHEHMS @, CIIENYET ONpe/ieNiATh COMIACHO paszieny 4.

3.6.1.3. TonuMHa TUIOCKOTO AHULIA JOJKHA ObITb He MEHEEe TOJIINH
CTEHKM LIMTUHAPUYECKOI YacTH, onpeaesieHHou cornacHo 1. 3.3.1.1.

3.6.1.4. J1ag AHWLL, KOHCTPYKLUSI KOTOPbIX U300paxeHa Ha puc. 3.4, 6
M 6, TOJILMHA AHUIIA B MECTE KOJIbLIEBOI BBITOYKU JOJKHA YIOBJIETBO-
PSITb YCIOBUIO

>s_ P D
%2 577[0] 2

Yka3aHusi no BbIGOPY BEWYMHBI ¥ TIPUBEAEHBI Ha puc. 3.4, 6.

G-+e.
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Puc. 3.6. Bbi6op MakcuMasbHOM CyMMbI 1MaMETPOB OTBEPCTUI U X XOPA B
JAMaMETPaTbHOM CEYEHUM IHN 1A

3.6.2. Pacuem moauwurvl Kpyaavix nAOCKUX KpblUieK

3.6.2.1. HoMuHanbHas TONLLMHA KPYIJIOH KPBILIKK JI0JDKHA ObITh HE
MeHee OMpeac/ieHHOM 1o hopmyie

rae s, =K,D, ’[%]

Jnst KpblilleK, KOHCTPYKIIMSI KOTOPBIX COOTBETCTBYET PUC. 3.7, pacyeT-
Hblil auametp D, n koahduumenT K, cieayeT npuHUMATh COIJIACHO
Tabn. 3.4,

Ilpu6aBka ¢ NOMKHA MPUHUMATBCS COINIAaCHO pasaeny 1.

3.6.2.2. TonuyHa KPHILIKY MO KOJIbIIEBOMY Y4acCTKY AECTBUS YCHUIUA
OT OOJTOB JI0JKHA YAOBJETBOPSITh YCIOBHIO

5, 20,7s,.

S§; =8 t+¢C,
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53

’ ’ D,

F o Fo - 3
o g l//{‘“ + g 2
A | W T LLLRERE J \\\W

Puc. 3.7. Kpyrible miockue Kpbiuku (3amiyiikm)

Tabauua 3.4
Tun KoHCcTPYKLMHY
KpbILUKHK 1O puc. 3.7 D, K,
37, a D, 0,5D,/D,
37,6 D, 0,41
37,6 D, 0,53
37,2 D, 1,25
37,0 D, 0,41

3.6.2.3. KoHCTpyKuMsl KpHIIKY, TIOKa3aHHas Ha puc. 3.7, e, npu
D, > 500 MM K TPUMEHEHHUIO HE PEKOMEHIYETCSI.
3.6.2.4. 1 KpbillieK, KOHCTPYKLIMS KOTOPbIX COOTBETCTBYET pUC. 3.7, 0,
ycunue 3atsira 60JTOB He JOMKHO MPEBLILIATD IBYKPATHOTO YCUIUS OT BHYT-
PEHHETO NaBJEHUSI.
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3.6.3. Pacuem moaujursl 06aA6HbIX U NPAMOYEOALHBIX KPbIUIEK

3.6.3.1. HomuHanbHas ToAIMHA OBaJIbHOM MJIM INPSAMOYTO/IbHOM KPbIlii-
xu (puc. 3.8) nonxkHa ObITb HE MEHEE OrpeeIeHHOM 10 hopMyJie

rae s =K, Ym ’é

S[=S|R+C,

m<n

Puc. 3.8. OBajibHast (NpsIMOYTOJIbHAS) TUIOCKAs KPbIILIKA

Koapuuuent K cneayer npuHAMarh coriaco . 3.6.2.1.
KoadpduuueHT Y cneayet onpenensitb no popmyne

1,41

-
1+(m)
Rn
INpubaBKa ¢ JOKHA MPUHUMATBLCS COTJIACHO pa3aeny 1.
3.6.3.2. JInsi OBaIbHBIX ¥ NPSIMOYIOJibHbIX KPbILIEK AOJXHbI BbINOJI-
HATbCA ycaoBus . 3.6.2.2—3.6.2.4, npu 31oM B 1. 3.6.2.3 BMecTO cpen-

HETO AaMeTpa NpokKaaku D, cienyeT npuHuMath n + b , rae b — wmpu-
Ha TIPOKJIaIKH.

Y=
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3.6.4. Jlonycmumoe daenenue

3.6.4.1. lonyctiumoe paboyee JaB/leHNE U3rOTOBJIEHHbIX JHU LI U KPbI-
LIEK MPA KOHTPOIBLHBIX pacyerax CeAyeT ONpeaesiTh 0 OQHON M3 cie-
ayroumx Gbopmy:

IUIST KPYTITBIX JTHULLL

)= %252 .o}

(o= [‘ S""][c];

JUT1 OBaJIbHBIX U TIPAMOYTOJIbHBIX KPbILLIEK

D15 ][]

[Tpu BBLITIOIHEHHW KOHTPOJIbHBIX PACUETOB 110 AaHHbIM U3MEPEHUA
TOJTUIMHBI CTEHKH BMECTO S, — ¢ C/IENYET IPUMEHSITb 5, — C,.

3.6.4.2. Benuuura npoOHOro AaBAeHWs NIPY T'MAPABIMYECKOM UCTIbITA-
HUU He IOJXKHA ITpeBbIlaTh 3HaYeHHsI, TTIOTy4€HHOTO corJiacHo 1. 3.6.4.1
npu 3ameHe [o] Ha [o],.

3.6.4.3. BennunHa MpUHATOTO paboyero Wiu nNpoOHOro JaBjieHUs B
pacyeTHOM 3jieMeHTe (HarpuMep, KOJUIEKTOpe) He JOJKHA MpeBbILIATh
HAaUMEeHBILIETO JOMYCTUMOrO 3HAYEHUS ISl TUIOCKUX IHWLI, KPBIIUEK 1
LMJIMHAPUYECKOH YaCTH PacYETHOTO JIEMEHTA.

JJIs1 KPYFJIBIX KPbILIEK

3.6.5. Pacuemnas memnepamypa cmenku

3.6.5.1. PacueTHast TeMrieparypa CTEHKH IUTOCKOTO JHUIIA WU KpHbILLI-
KU JO/XKHA TIPUHUMATBCS TaK Xe€, KakK /sl BHIIYKJIbIX JHHUIL, COrJIaCHO
n. 3.5.5.

3.6.6. Tpebosanus k Koncmpykyuu

3.6.6.1. Pamuychl 3akpyrneHusl, T1yOuMHa BbITOYKH, CEYEHHUE CBAPHBIX
HWIBOB U JApPYryue BEJIUYUHBL IUISI KPYIIIbIX TWIOCKUX JHULL JOJIXKHbI YIOB-
JIETBOPATH TPeOOBaHUSM, YKa3aHHBIM Ha puc. 3.4.
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3.6.6.2. PaccTosiHME MEXIY KPOMKAMU COCEAHUX OTBEPCTHI B ILIOCKOM
JHULIE JOJXKHO ObITh HE MEHEE ITOyCYMMbI JUAMETPOB 3TUX OTBEPCTHUIA;
paccTosiHUE OT KPOMKM OTBEPCTHS 10 BHYTPEHHEN MOBEPXHOCTH LIMJIMH-
JIpUYECKOM YacTH JAHUILA JOJIKHO OblTh HE MeHee 27 ISl JHULLL KOHCT-
PYKUMH N0 puc. 3.4, e, 3r — 1Jist IHUII KOHCTPYKLUMM 1o puc. 3.4, 6 0,1D
JUIS OCTaJIbHBIX KOHCTPYKLMIA AHUILL.

3.6.6.3. IlpyMeHeHMe KPYMIIbIX TUIOCKMX JHUMILL U3 ayCTEHUTHOM CTanmn
JIOIYCKAETCS TOJILKO MPU BbINOJHEHUM WX 1O TUILY, M300paXeHHOMY Ha

puc. 3.4, a v 6, c cobnoneHreM yeaosust 12D, s.

Tab6auua 3.5
D, mm r, MM, He MeHee
o 500 30
Ot 500 no 1400 35
Ot 1400 no 1600 40
Ot 1600 o 1900 45
Cabiuze 1900 50

3.6.6.4. Pasznenka KpoMOK LUTyLiepa [0 CBapKy JOJXKHA 00eCneunTh
COEVHEHHNE €r0 C IJIOCKUM IHHULIEM IO BCel TojLMHe wtyuepa. [pu-
BapKa LITyliepa OTHOCTOPOHHMM YIJIOBBIM 1LIBOM 0€3 pa3iesikKu KPOMOK
JOITYCKAETCSI TOJBKO IPU TOJNLIMHE CTEHKMW WITylLepa He 6oaee 10 mMm;
MMHMMAaJIbHOE C€YeHMe CBapHOTrO 111Ba MPUBAPKU LITYLEPA K THULLY A0~
JKHO OBbITb HE MEHee TOJILLIMHBI CTEHKM 1ITYLIEpa.

3.6.6.5. TonUHY CTEHOK IHMI, K KOTOPBIM MPUCOEIUHSAIOTCS TPYObI
TIPY TIOMOLLIM pa3BajibLlOBKU, CJIEAYET IIPUHUMATh HE MeHee 13 MM.

3.6.6.6. L1st AHMIL, KOHCTPYKLIMSA KOTOPbIX COOTBETCTBYET puC. 3.4, e,
paguyc 3aKpyriaeHust JOJ/KeH MPUHUMAThCS B COOTBETCTBUM ¢ Tabi. 3.5,
HO He MeHee r 2> s/3.
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4. OIIPEJEJEHUE KOB®OPUIHUEHTOB ITPOYHOCTU

4.1. O0wmue nojioxenus

4.1.1. Ycaoenote ob6o3navenun

4.1.1.1. B bopMynax npuHATH clieayiolie 0003HaueHUs ITPEACTAB/IEH-
“Hble B Tab. 4.1.

Tabanya 4.1
CumBon Hassanue Enwrmua
U3MepeH st
1 2 3
. Cpennuit amamerp neranu MM
d Huamerp otBepcTus MM
d JduaMeTp rHe3na MoA LITYLEP WK KpPbILL - ™M

Ky JIl04YKa B JIeTann

Paccrosinne Mexny ueHTpamMu cocenHux
OTBEPCTUH B NMPOIOJbHOM (Uil BbIYK-
L JIbIX AHUILIL B JIIOOOM HaripaB/l€HUH) U Mo~ MM
MEPEYHOM HarpaBjie HUsIX, MPUHAMAEMOE
TI0 CpEeIHEN OKPY>XHOCTU

A Iy6uHa ruesna noj urylep Win Kpbiun- MM
KY JIIOYKa
Paccrosinue ot XpoMku oTBepCTHii 10 MM
w 1IEHTPa CBAPHOI'O 11IBa
PacuerHblii KoapHULIMEHT NPOUHOCTH
¢ aeranv
KoahduLreHT MpoYHOCTH CBapHbIX COe-
@ AavweHut npu o, =0
Koaddument npoyHocTH aetanei, oc-
9, NaGieHHbIX HEYKpeTU1eHHbBIMU OTBEPCTU-

SAMHA
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Ilpodoasncenue maba. 4.1

| 2 3

KoadpduumenT npouyHoctv aetanei, oc-
Q, JIaOJIEHHBIX OTBEPCTUSIMU C YUETOM
YKpeIuieHU

KoadhduumeHTbI TIPOYHOCTA OIMHOYHOTO

Do Poe HEYKPEIJIEHHOTO W YKPEIJIEHHOro OTBep -
CTUsI COOTBETCTBEHHO

Koo duiiveHT, onpeaensionmii 0THO-
z LIeHWe AMaMeTPa OTBEPCTHS K 30HE ETO
BJIMAHUS

5f CyMMa KOMITEHCHPYIOLIMX TUIoIIAnei M2
YKPETUISIOLIUX AeTajiei

ITpoTskeHHOCTD 30HbI BAMSHUSL OTBEP-
/ CTHs1 1O CEUEHMIO PACYETHOM IeTaNM, MM
Y4MTbIBaEMasi B yKpervieHn1

[poTskeHHOCTD 30HbI BIMSHMS OTBEP-
/ CTHSI MO CEYEHMIO 1UTYLIEPa, YUMThIBaAE- MM
Masl B yKperieHU U

MuHMUMaTbHBIA U MAKCUMATbHBINA KO3(-
Qi Prvon (PMUMEHTBI IPOYHOCTH TNPU PaA3HbIX pac -
CTOSIHMSIX MEXIY OTBEPCTUSAMM Psifia

Da Hapyx#blit qnameTp pacyeTHO aeTamn MM
D BaytpeHHmii avameTp pacuyeTHOM AETAIN MM
S HomuHanbHask TosHumMHa CTeHKH MM
s, DakTnyeckast TOIUIMHA CTEHKU MM

CymmapHast ipubaBKa K TOJILIMHE CTEHKN MM

OKCIUTYaTallMOHHAs NpK0aBKa K TONLIAHE

2 MM
CTCHKH
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IIpodoarcenue maba. 4.1

2

3

HomunanmsHoe nonyckaemoe HATnpsI>KEHU e

MTla

PacuerHoe gaBneHve

MTIla

HapyxHbIii AMaMeTp WITyLEPa WK TpYObl
(OTBETBAEHUS )

MM

BHyTpeHHU 1 1MaMeTp WTylepa win Tpy-
Ob! (OTBETB/IEHNS)

MM

VYCOBHBI IUaMETpP OTBEPCTHSL, UCTIOND -

3yeMbIii B pacuerax Npu pasInyHbIX aua -
MeTpax PacTOUKH OTBEPCTUSA MO TONILMHE
CTEHKHU

DKBUBAIEHTHHIN JMaMETp OTBEPCTUS,

UCTIONB3yeMblii B pacuetax npu otoop-
TOBaHHbIX KPOMKAaxX OTBEPCTUSI BHYTPb
WIM HApYXYy PacueTHOM JeTanu

MM

MuyHUMaJIbHAST TOMLIMHA CTEHKHK 0e3
yuyeTa npubaBoK M ociabjeHuii oTeep-
CTUSIMH WIW CBAPHBIMU COCAMHEHUSIMU

MM

Yron Mexay HampaBJeHHEM CBapHOTO
11BA Y PacyYeTHBIM HarpaBieHHUeEM, T. €.
TIPOAOJIBHBIM HaMpaBIeHUEM s IWJIWH -
JPUYECKUX AeTaJiel TIpyU pacyeTe Ha
BHYTPEHHEE JIABJICHUE U MONEPEYHbIM
HarpaBJieHUeM TIpH pacyeTe Ha OCeBOe
yenave (0 < o, < 90)

rpan

Yron Mexay pacyeTHbIM (TIPOILOTBHbBIM)
HarnpaBlieHWeM Y HarpaBjieHUEM MeXIy
LIEHTPaMU PacCMaTpPUBAEMbIX COCETHUX

orsepctuit (0 < o, < 90)

rpaj
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Oxonuanue maba. 4.1

1 2 3
F [lnowank MeTan1a MeXRy KpOMKaMu e
0 OTBEPCTU it
F [NonHas naowans Mexuy LeHTpaMu e
! OTBEPCTUM

4.1.1.2. B cnyyae HeoOxoouMocTH npuBeaeHHble B11. 4.1.1.1. 0603Ha-
YeHMs CEAYET JONOIHATD MHAEKCAMM §, 1 U b, OTHOCSLUMMMCS COOTBET-
CTBEHHO K IUTYLEPAM, HaKJ1aJKaM U BOPOTHUKAM, a TAKXKE K BbITSIHYTbIM
TOPJIOBUHAM.

4.1.3. Bce 3Hau€HUs MCNOJb3yeMbIX B pacyeTax BeJIMYMH CJAEAYET NPU-

HUMaTh HOMUHAJIBHBIMU €3 yueTa I0MYCKaeMbIX OTKIOHEHUIA.
4.1.2. Cpednuii duamemp yuauHOpu4eckoi 0emanu uau 6bInyKa020 OHUWA

4.1.2.1. Ecnv HOMHHJIBHBIM AUAMETPOM JIETANIA SBIAETCS HAPYXHbIA
AVAMETP, TO CPEAHNI AMAMETP CIIeyeT ONpeneisnTh o bopmyne D, =D, —s.
4.1.2.2. Ecny HOMUHA/IbHBIM AUAMETPOM JETAJIN SIBJASETCS BHYTPEHHMIA
AWAMETP, TO CPEIHMI AMaMeTp cleayeT onpeaenstbno hopmyne D =D +s.

4.1.3. Pacuemnuiii Ko3ghpuyuenm npouriocmu

4.1.3.1. PacueTHblil KO3(PPULMEHT MPOYHOCTH P IPEACTABISIET COOOIH
OTHOCUTEJIBHYIO BEJIMUMHY, UCIOIb3YeMYI0 B (hopMyJiax Ms orpenese-
HUS1 TOJILMHBI CTEHKU PaCYeTHOM JETaIM M YYMTHIBAIOLLYIO OcjabieHre
OTBEPCTUSIMU Y CBAPHBIMU COEAMHEHHUSIMM.

4.1.3.2. Koa(ppuumeHT NpoIHOCTH CBAPHLIX COEAMHEHUI @ Ipen-
CTaB/IsIeT cO0OM OTHOLLEHHE T PeAeIbHOI Harpy3KU, NeACTBYIOIIEH B Ha-
TIPaBJEHMU, TTEPIICHAMKYJISIPHOM K HallpaB/e HUIO CBAPHOTO COSIMHEHUS
(T. e. npu ¢, = 0), K Npeie/1bHOM HAarpy3ke 6€CLIOBHOM NeTaNH.

4.1.3.3. Koa(hh1umeHT TPOYHOCTH @, UM @, YINTHIBAIOLIMIA OTBEP-
CTHS, IPEACTaBIsIET CO00I OTHOLIEHNE MpPeNebHON HAarpy3Ku AeTaiu C
OTBEPCTUSMM K TNPEACTbHON HArpy3Ke AeTanu 6e3 oOTBEePCTHIA.

YKa3zaHHOE OTHOILLEHME HArpy30K JOMYCKAeTCst 3aMEHSTb OTHOUIEHHU-
€M CPEHEero HanpsKeHUs B AeTajiv 06e3 OTBepCTHi K CpeIHEMY HaIpsiKe-
HMIO IeTaly C OTBEPCTUSIMU WM OTHOLUIEHUEM COOTBETCTBYIOUIMX TI10-
ulazei Tex xe cambix ceueHui (cMm. 1. 4.3.3.10). I[1pu 3TOM paccMarpusa-
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I0TCSI HATIPSIXEH WS UJTU CEYEHHsI MEXY OTBEPCTUSIMH WM 110 OTBEPCTHIO,
MepNeHANKY/ISpHble HarpaBAeHUIO AeHCTBUSI pacyeTHOI HArpy3kKy Wiu
NpUBEIEHHbIE K 3TOMY HaNnpaB/eHUIO.

4.1.3.4. PacueTHbli1 KOG HULMEHT NPOYHOCTU AETANU () IPUHUMAET-
CS PaBHbIM JIMG0 MUHUMAJIBHOMY U3 3Ha4YeHU I K03(OULHEHTOB MPoY-
HOCTH CBapHbIX COEAMHEHUM @ U OTBEPCTUH @, MO0 MX IPOU3BEAEHHUIO
B 3aBUCUMOCTH OT PacCTOSIHUSI MEXy KPOMKOI1 61uvxaiiiiero K cBapHo-
My 1IBY OTBEPCTHSI M LEHTPOM CBapHOTo 1IBa /.

4.1.3.5. Eciu paccrosinue | paBHo unu menee 0,5 /D, (s —c), UM Me-

m

Hee 50 MM, WM KpoMKa OTBEPCTUS TiepecekaeT (MOJHOCTBIO WM YaCThY -
HO) cBapHo# woB (puc. 4.1), To pacyeTHbIH KO3DGHULUEHT NPOYHOCTHA
chenyeT onpeaensTh o hopmysie

P,

P=Q
Jl -0,75sin" o,

B ocTanbHBIX CIyyasx sl pacyeTHOTro KO3 OUIMEHTA POYHOCTH A0 -
SKHO BBITIOJIHATBLCS YCIIOBUE

@=min{@,; —_ 1
J1-0,75sin" o,

Ipu HanMuUK yKpereHHbIX OTBEPCTHI B hopMyaax cienyeT NpUHU-
MaTb @, B3aMeH @,

4.1.3.6. [1n1g GeCLLIOBHBIX AeTajeil pacuyeTHBIN KO3(hOULMEHT NPOYHO-
CTH @ ClielyeT NPUHAMATb PaBHBIM KO3 DULIMEHTY TPOYHOCTU AeTalleit,
0C/1a61€HHBIX OTBEPCTUAMMU @, WIH @,

4.1.3.7. Ins neTaneit, He UMEIOLLIMX OTBEPCTU, UJTU C OIMHOYHBIM OT-
BEPCTUEM, pPAa3MePbl KOTOPOTO NOJXHbI YIOBJIETBOPATb YCIOBUIO

d £0,25/D, (s—c), WIH C pAAAMH ITOJTHOCTbIO YKPETUIEHHBIX OTBEPCTHIA

(@, = 1), pacueTHbli K03 GUUKMEHT POYHOCTH @ CIEAYET IPUHUMATD PaB-

HbIM KO3 PULMEHTY NPOYHOCTHU CBAPHOTO COEANHEHUS TE;’;—T— .
—0,75sin" o,

4.1.3.8. Bo Bcex ciyyasix Koo pULHEHTbI TIPOYHOCTH @, @, @, & TAKKE

P,
‘+4 HE JOJIXKHbI NPUHUMATBLCA bosee CAUHULBI.
\/1 -0,75sin" o,
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Puc. 4.1: /-7 — pacueTHoe HanpasieHue (s LMIMHIPMYECKOI JETAIN NMPU
pacyeTe Ha BHYTpEeHHee AaBieHUue — nponosbHas ocb); [/—/1 — cpeaHssi
JIMHUSI cBapHOTo coenaunenust; I/1—I11 — nanpasjieHye pacyeTHOM Harpy3ku
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CaapHble coeuHeHUsa ¢ Koapduumentom npoyHoctv @, MeHee 0,5
He JI0TTyCKaloTCSl.

4.1.3.9. JIuHeitHbIM PAAOM OTBEPCTUI (KOTOPBIN TSl YITPOILIEHVS Ha-
3bIBaeTCS PSAOM OTBEPCTUIL) SIBASIIOTCSI OTBEPCTHS B KOJIMYECTBE IBYX U
0oJiee, pacToJIOKEHHbIE B OIHOM HamnpaBieHWUM (110 OOHOM JTUHUM) Ha
MOBEPXHOCTH AeTaiu. OTBEPCTHS, LIEHTPbI KOTOPBIX OTCTOSIT OT YKa3aH-
HOTO HaripaBJieHUs1 Ha 15° U MeHee, MOTYT CUMTATbCsl BXOASILLUMU B P
oTBepcTuii (puc. 4.2).

a<15° y>15°

IMponosabHas

OrsepcTHe A B HaNPaBAeHWM CI€Ba HAMPABO BXOAMT B PSIL OTBEPCTH A,
Tak Kak yron o < 15°, u pacuyer Jonyckaercsi nporM3BoauTb 6e3 yueTa yria
Kak 4jisa npoaoabHOTO psaa.

OTBepcTHe A B HaNpaBAEHUU CNpaBa HANEBO HE BXOLUT B NMPOAOJIb-
HBI psi OTBEPCTHIA, TaK KaK yron Y > 15°, U pacueT npou3BOAST KakK sl
KOCOro psiaa.

Puc. 4.2
4.1.3.10. PssapoM OOWHOYHBIX OTBEPCTUI HA3bIBAETCS PSiA OTBEPCTUIA,
PacCTOSAHUS MEXIY KPOMKAMU KOTOPBIX COCTABIIAIOT He MeHee 2./D, (s —c) .

n

4.2. KoadduuuenTs! NpoYHOCTH CBAPHBIX COeAUHEHU

4.2.1. Koaghpuyuermot npouHocmu cmovlko8blx coeOUHeHUll

4.2.1.1. KoahduunreHT TpOYHOCTH CTBIKOBbIX CBAPHBIX COCAUHEHUM,
BBIMOJHEHHBIX JIIOOBIM AOMYILEHHBIM CITOCOO0M (aBTOMaTUYECKOM, TIO-
JIYaBTOMaTUYECKOM UJIW PYYHOM IYroBoi cBapKo¥i), o0ecreynBaommm
MOJIHbBII NPOBAap IO BCEH JJIMHE CTHIKYEMBIX 3JIEMEHTOB, MPU IMPOBEaE-
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HMM KOHTPOJIs1 KauecTBa 1uBa paavorpadueit uan yabTpa3BykoM Mo Bcei
JUTMHE 11IBa VISl POAOJIbHOIO 111Ba MO AaBJA€HUEM M NMOMEPEYHOro 1iBa
TIPY PACTSOKEHUM JOJDKEH NMPUHUMATBCA CACAYIOLIUM:

IU1S1 YIJe€pOAMCTOM, HU3KOJIEerMpOBaHHOM MapraHLlOBUCTOM, XPOMOMO-
mbaeHoBoi (B ToM yncne 10CrMo910) u aycrennTHOM craned ¢, = 1,0;

IS XpOMOMOJIMO1IeHOBAaHAAWEBO U BbICOKOXPOMUCTOI CTaneil npu
pecypce 10 2 -10° yu:

NpH 3/1EKTPOLLIAKOBOI cBapke @, = 1,0;
Npu Py4HOW AYrOoBOM CBapKe, KOHTAKTHOWM CTHIKOBOW CBapKe, aB-

TOMAaTUYECKOM CTHIKOBOM CBapKe nop ¢rocom:

nJis1 pacyeTHoi Temnepatypel 510 °C u menee ¢, = 1,0;

Ans pacyeTHo# Temneparypbl 530 °C v 6onee ¢, = 0,7;
MPH 31EKTPOHHO-JIYYEBOIA CBapKe:

s pacueTHoi Temnepatypbi 510 °C u menee ¢, = 1,0,

st pacyeTHoi Temnepatypbl 530 °C 1 Gonee ¢, = 0,9.

[Tpu pacuerHoii Temneparype ot 510 no 530 °C 3HaueHue koadbuLMeHTa
TNPOYHOCTH CBAPHOTO COEAMHEHMS @, ONPEAESIETCS IMHEAHBIM MHTEPIIONM-
POBaHMEM MeXy YKa3aHHBIMU 3HaYeHUSIMU KO huLIMEHTA TIPOYHOCTH.

4.2.1.2. Koa(hHlMeHT NpOYHOCTH CTHIKOBOTO CBAPHOI'O COSIMHEHNS,
KOHTPOJb KauecTBa KoToporo Y31 niam paavorpadueii 1omyckaeTcst po-
W3BOOUTh HE 1O BCeil MIMHE KaX/0ro 1Ba, CIeAyeT NPUHUMATh PaBHBIM
3Ha4YeHUI0, MpUBeAeHHOMY B 1. 4.2.1.1 1 YMHOXeHHOMY Ha Be1MuuHY: 0,8 —
Nnpu BbIOOPOYHOM KOHTpoJie He MeHee 10 % mmuHbl JanHoro wBa; 0,7 —
NIpY OTCYTCTBUH KOHTPOJISI WX NIPYU BBIOOPOYHOM KOHTpoJie MeHee 10 %.

4.2.1.3. Tlpu HaNMYUU CMEILIEHUSI KPOMOK CBapHBIX TPyO Koadbuum-
€HT [IPOYHOCTU CBAPHOIO COEAVMHEHMS, OTpeeeHHbII1 B COOTBETCTBUM C
nn. 4.2.1.1 u 4.2.1.2, noxeH ObITh YMEHBIIEH MPONOPLMOHAABLHO CME-
LIEHNAIO KPOMOK, HAanmpuMep, NMpy CMelleHUH KpoMoK Ha 15 % 3HayeHue
KoadduLmeHTa 10IKHO ObITh YMHOXEHO Ha 0,85.

4.2.1.4. Ecay HampaBJieHWe Harpy3Ky COBMAAaeT C HarpaBieHUeM CBap-
HOTO 11Ba WM OTIMYAETCS OT HETO Ha yroJ He 6onee 15° (90° — o < 15°),
TO KO3 GULIMEHT NPOUHOCTU CBAPHOTO COEANHEHHMS IPU pacyeTe Ha JaH-
HYIO HAarpy3Ky He yuuThiBaeTcs. Tak, IIpy pacueTe Ha BHYTPeHHee naBiie-
HUE UWIMHAPHUYECKUX AeTaNei He YYUTHIBAeTCS NONePEeYHblii 1IOB, a IpKu
pacyeTe Ha OCeBOe YCUJIME He YUUTHIBAETCS ITPOIOJIbHEIN 110B,

4.2.1.5. YeusieHMe CBapHOTO 1iBa MPU onpeaeseHnn KoddduurenTa
MPOYHOCTH He YYUTHIBACTCS.
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4.2.1.6. Ecnu cBapHOE COeAMTHEHWE Harpy>XKeHO U3rMOaIoLIMMU Harpy3-
KaMH, TO NPU OMpeAeTeHUN U3rMOHBIX HaTIpsSIXKEHUW, AEVWCTBYIOIVX B
TonepeyHOM HanpaB/IeHUU CBAPHOTO COEIMHEHUS, IOJKHBI IPYMEHSITHCS
K03 (HONLMEHTBI IPOYHOCTH CBAPHOTO COEAMHEHUs NIPU M3TUbE @, , 3HA-
YeHUSI KOTOPBIX JJisl KATAHBIX U KOBAHOCBEPJIEHBIX WIM LEHTPOOEXKHOIM -
TBIX TPYO C MexaHHYeCKH 00paBoOTaHHOM BHYTPEHHEN MOBEPXHOCTHIO A0~
>XXHBI TIPUHUMATLCS He OoJiee IpUBEeAeHHBIX B Ta0J. 4.2,

Tabauya 4.2
3uavenus koadduuuenra ¢,
Crasnb Tpyonl
KaTaHble| MeXaHUYeCKU
obpaboraHHble
AYCTEHUTHas1 XPOMOHHUKEJIEBAst U BbICOKO- 0,6 0,7
XpoMUCTast
XpoMoMOonubaeHOBaHAIMEBast NMPU pacyeTHOM 0,9 1,0
TeMMepartype: 0,6 0,7
510 °C u MeHee
530 °C u 6onee
VYmepoaucTasi, MapraH LOBUCTasl U XpOMO- 0,9 1,0
MO OngHOBasI

ITpumenanue. Mpu pacuernol temnepatype oT 510 10 530 °C ko3ddumeHT NpoyHo-
CTH CBapHOTO COEOUHEHUS TIPH U3rKbe ONpenensieTcs JMHEHHbIM UHTEPNONMPOBAaHUEM
MeXIy YKa3aHHbIMU 3HAaUYEHUSMMU.,

Ecnu pacueTHas aetajib UBroToBN€HA U3 JIUCTA, TO 3HaYEHUsI KO3 DU-
LIMEHTOB MPOYHOCTHA CBAPHOTO COEAWHEHMS TP U3rube I0MycKaeTcs
TMPUHUMAaTD 110 TabJ1. 4.2 Kax Aj1s1 MexaHu4ecky o6paboTaHHBIX TPYO.

TIpy u3rotoBaeHNN feTanei U3 nomyhadprKaTOB C 1107eM 1OIYCKOB TOJ -
WMHBI cTeHKH Goree 10 % k0o duLIMEHTI MPOYHOCTH CBAPHOTO COETIHE-
HUST TIpU U3rube ciaeayeT MPUHUMATH Mo TaoJT. 4.2 KaK [1st KaTaHBIX TPYO.

4.2.1.7. Inss XpOMOMOJUOIEHOBAHAMEBBIX ¥ BBICOKOXPOMMCTBIX CTa-
Jieil ipy pacueTHO# TeMriepartype 6osee 510 °C u pecypce 3-10° 4 3Have-
HUST KO3GPHULIMEHTOB IMMPOYHOCTH AOJKHBI ObITh YMeHbIIEHb Ha 0,1 1
cocrasar 0,6 u 0,8 BMecT0 0,7 1 0,9 cornacnomn. 4.2.1.11 0,51 0,6 BMecTO
0,6 1 0,7 cornacHo n. 4.2.1.6. [Ins pecypca ot 2:10° mo 3-10° v 3HaYeHUs
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K03(hPHMUNEHTOB NPOYHOCTU CBAPHOIO COeMHEHMsI ONPEALSHOTCS Jiv -
HEMHBIM MHTEPITOAMPOBAHUEM MEXAY YKA3aHHBIMU 3HAYEHUSIMM.

4.2.1.8. 1ns xpoMoMonubaeHOBaHaANEBbIX 1 BHICOKOXPOMUCTBIX CTa-
Jieit ripu pacueTHoi Temneparype 6onee 510 °C u pecypce 4:10° 4 3Haue-
HUS KO3 DULUMEHTOB NMPOYHOCTH NOKHBI ObITh YMEHbLIEHBI Ha 0,1 no
CPaBHEHMIO CO 3HAYEHUSIMM, YKa3aHHbIMM 1pu pecypce 3-10°uBn. 4.2.1.7.
3HaueHUs1 KOI(PODULMEHTOB TPOYHOCTH MOTYT YTOUHSITHCS 10 Mepe Ha-
KOIIEHUS SKCINEPUMEHTAbHbIX 1aHHbIX.

4.2.2. Kosghghuyuerninot npouHOCMU Y2n06bIX CAPHbIX COeOUHeHUll U coedu-
HeHUll BHAXAeCMKY

4.2.2.1. Tipx pacueTe YIIOBbIX ¥ TaBPOBbIX CBAPHBIX COEAMHEHMI Ha
BCE BUIIbl HATPY30K (KPOMe CXaThs) KOO(PGULMEHT NPOYHOCTH @, Cliey-
eT npuHuMaTth He 6onee 0,8 npu kKoHTpose paauorpacpuein uam Y3K no
BCei1 JUIMHeE 11Ba ¥ He 6osiee 0,6 rpy BbIGOPOYHOM KOHTPOJIE WK TIPU
OTCYTCTBMM KOHTPOJIs.

4.2.2.2. T1pn pacyeTe cBapHbIX COENMHEHMNIT BHAXJIECTKY Ha BCE BUJIbI
Harpy3ok K03 (ULHEHT IPOYHOCTH @, ClieyeT IpUHMMaTh He Hoiiee 0,6.

4.3. KoadpuimeHTs! NpoYHOCTH, YYUTHIBAIOLIME HATHYHE OTBEPCTHi

4.3.1. Juamemp omeepcmus

4.3.1.1. TMpu onpenenennu ko3bGUUMEHTOB IPOYHOCTH @, WU @, 1~
aMeTp OTBEPCTUS I KakaA0ro pacueTHOI'o CeUEHUS CIeyeT NPUHMMATh:
U1 OTBEPCTUIA, B KOTOPBIX TPYObI pa3BasiblloBaHbl WIM MPUBapeHbl K Ha-
PYXHO# IOBEPXHOCTH NeTalr 6€3 paCTOYKM FHE3/IA WK C YIIyOeHUueM s
YCTAHOBKM 1uTyLiepa MeHee 30 % TOMNLLMHBI CTEHKU WK ¢ yriyonenueM 30 % u
Gosnee, HO ¢ obOecrneYeH\EM TOJAHOTO MPOTUIABAEHUS TOJILUMHBI CTEHKU 1LTY-
Liepa 1 3aro/IHEHUEM THE3a HarllaBlieHHBIM METaJIJIOM, a TAKKe [1s1 JII0YKO-
BbIX OTBEPCTHIA — PaBHBIMM JMAMETPY OTBEPCTHMS B COOTBETCTBUM C pHC. 4.3;
IUTSL OTBEPCTUI, UMEIOLIUX T10 TOJLIMHE CTEHKH PaCTOYKU C HECKOJIb-
KUMU pa3HbIMM AHaMETPaMH, HalPUMEP C TpeMA AuaMeTpamMM COIJIaCHO
puc. 4.4, — paBHbIMU YCIOBHOMY IMaMeTpYy, OTpeAeiEHHOMY 1o opmyie
g - Y dh,
y s

>
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rne i=1,2,3, .., n Bcayuae ecnm mTyLep ycTaHaBIUBAETCS B THE3NE C
MOJHBIM TIPOTUIABJIEHUEM Ha TIYyOWHY HE MeHee h,, pacueT YCJIOBHOIO
AuameTpa OTBepcTHsl (d,) AOMYCKACTCs MPOU3BOAUTH MO 3HAYCHUSIM IBYX
pacrouek (d,, h v d,, h,);

15T OBATBHBIX OTBEPCTUI — PaBHBIMU pa3MePy OTBEPCTUSI B HarparIeHUA
psiia, paCCMaTpYBaeMOTO HpH onpeaeaeHuH KoaduimeHTa IpoyHOCTH;

IJIS1 COCEIHAX OTBEPCTUM psiia, UMEIOLLIUX Pa3Hbie AMAMETPHI, — paB-
HbIMU CpeiHeapu(METUUECKOMY 3HAYEHUIO NIHAMETPOB;

a ﬁ“ ) 6 §h 6 §[V~ 2
H ol Al
%q 2 A J ¥ 4

' d e d
Puc. 4.3. Tuns! coenrHeHust TpyO (LUTYLEPOB) C PACUETHON! AETANIBIO:

a — OTBEPCTUE C 3aBajblIOBAHHOI TPyOOit (LUTYUEPOM); 6 — OTBEPCTHE C
NPUBapHbIM WTYLEPOM (Tpy6oit) 6€3 NOHOTO NPONAaBIeHUs TOJILHHb]
CTEHKM LUTYLEepa (KOHCTPYKTUBHBIN 3a30p); 8 — OTBEPCTHE C NPUBAPHBIM
WTYUEPOM (TpyOOit) NpH NMOJTHOM MPOTJIABJIEHUH TONMMHbBI CTEHKW LUTYLIEPa;
2 — OTBEPCTHE C MPUBAPHBIM UTYLEPOM (TPyOOIi) IPH MOTHOM TIponnaBie-
HMU TOJTUIMHBI CTEHKM pacyeTHOH aeTann

d,

% 7

Puc. 4.4. OtBepcTHE C pa3InuHBIMU AUAMETPaMU 110 TOJILMHE CTEHKHN

X
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LISl LWJIMHIAPUYECKUX JeTAJIei M BBIITYKJIbIX JHULLL C OTOOPTOBAHHBIM
BHYTPb WJH HApYyXXy BOPOTHUKOM WJIM C BbITSHYTOM FrOPJIOBUHOI — paB-
HbIMHW 3KBHBaJIEHTHOMY AMAMETPY, OrnpeaesieHHOMY no GpopMyne

d = d+0,25r,

d

a

d

Puc. 4.5. BoiTaHyTas ropjioBuHa

Ochb
OTBEPCTHS

Sp

»

Puc. 4.6. OTOOPTOBaHHbI# BOPOTHUK
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T r — pagMycC 3aKpyMleHVs] BODOTHMKA WJIW TOPJIOBUHBI MO BHYTPEH-
HE NOBEPXHOCTH (110 OTHOLIEHWIO K OTBEPCTUIO), MM (pUc. 4.5, 4.6);
JIOJIXKHO ObtTh 7 2 5 MM;
IUISt OTBEPCTUIA, UMEIOILNX Pe3b0y, — PaBHBIMU CpPEeIHEMY AHMAMETPY
pe3bObI.
4.3.1.2. CHsiTHe (hacokK WU CKpYTJieHHe KPOMOK ¢ BHYTpEHHEH nosep-
XHOCTH JETATU JOMYCKAETCSl HE YYUTHIBATD.
4.3.1.3. Ecnu onMHOYHOE OTBEPCTHE B OapabaHe, KOJUIEKTOpe UK KO-
HUYECKOM TIepexoae uMeeT (hopMy, OTIIMYAIOLILYIOCS: OT KPYyroBO# C MaK-
CHMaJIbHBIM Pa3MEPOM d|, PACTIONIOXKEHHBIM TIOA YTJIOM ® K TIPOAOJIbHO-
MY HampaBJieHUIO, TO TIPU pacyeTe Koa(hPpunueHTa MpoOYHOCTH WIH YK-
perieHUs] OTBEPCTUS 3a PACUETHBIN AMAMETP OJUHOYHOTO OTBEPCTUS
IOJIXKHO NMPUHUMATbCSI HAanOobIliee U3 CIEAYIOINX 3HAYESHUIL:
pa3Mepa, pacroyioXXeHHOro B TIPOAOJIbHOM HaNpaBieHWH;
pasMepa, NpUBENeHHOTO K ITPOAOLHOMY HAalTPaBACHUIO U ONPEAE/IEH-

HOTO 1o hopMyJie
d =d\J1~0,75sin* w.

Puc. 4.7
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86 Hopmvl pacuema ia npo4Hocms cmayuoHapHslx

IMpn snaunTryeckoil (MIm 6J1M3KOM K Heil oBasibHOI) hopMe OTBEp-
CTMSl C MAaKCUMaJIbHbIM Pa3MepoM d, M ¢ MUHMMa/IbHBIM d, (puc. 4.7) 32
pacyeTHbIi AUaMETP OAMHOYHOIO OTBEPCTUS NOJIKHO TPUHUMATBCSI Hal-
GoJiblliee U3 CIEAYIOLINX 3HAYEHU, OTIpeaesieMbIX 10 opMyJiam:

d =d, cos’ w+d,sin’ @ uan d =d,/1-0,75sin‘ o,
J1/1s1 O/INHOYHBIX OTBEPCTUI HEKPYTOBOM (DOPMBbI, PACTIONOKEHHBIX B
BBIMYKJIBIX AHULIAX, 32 PACYETHBINA AMaMETP OTBEPCTHS CIAEAYET MPUHU-
MaTb HauOOJIbLINIT pa3Mep He3aBUCUMO OT ero HaTpaBJieHMsl.

4.3.2. Koaghghuyuenm npounocmu demaneti c 00UHOYHbIM OmMBepCIMUEM

4.3.2.1. OgIMHOYHBIM CllelyeT CYUTAThb OTBEPCTHE, KPOMKA KOTOPOIro
yIoajeHa oT KpOMKHM OJMKailliero oTBepCcTUsi Ha PacCTOsIHME HE MeHee

2D, (s—c).

4.3.2.2. Koa(hdpniMeHT MpOYHOCTH UWJIMHAPUYECKOMN AeTaly Ul BbI-
TIYKJIOro AHULIA, 0c/1abJieHHbIX OAMHOYHBIM HEYKPETAeHHbIM OTBEPCTH -
€M, CJIeAYeT OMpenesiTh no popmyre

2

P = 75

d

Z = ————,
we = Do)

4.3.2.3. KoadduuyeHT npoyHOCTH LWIMHAPUYECKOM AETaJIX UK Bbl-
MYKJIOro AHULIA, OC1a0JieHHbIX OMVUHOYHBIM YKPeIJieHHbIM OTBEPCTUEM,
clefyeT ONpenensiTh 1o popMyJie

Y
As—c)D,(s-¢) |

Bennuuny kosppuumenTa ¢, cienyer onpenesstb CoriacHo n. 4.3.2.2.

CyMMy KOMIMEHCUPYIOLIMX TLIOWAAE Xf cieAyeT onpeaesiTh Corac-
Ho 1. 4.3.6.

4.3.2.4. Ecau netasib ocnab/ieHa psaoM OIMHOYHBIX OTBEPCTHIA, TO 3a pac-
4eTHbIN KO3 OULIMEHT NPOYHOCTH CJIEAYET NPUHUMATL HaUMEHbLLIEE U3 3Ha-
yeHMi1 K0ahDHULIMEHTOB IIPOYHOCTH Jjisl OAMHOYHOTO OTBEPCTUS COIVIACHO
nmn. 4.3.2.2 1 4.3.2.3, a a1s1 psina oTBepCTHii coracHo . 4.3.3—4.3.7.

(pvc = (Pazl
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4.3.3. Koagppuyuenm npounocmu yuaunopuneckux demanei, ocaabaenioix
HeyKpenAeHHbIMU OMEepCmuaMu

4.3.3.1. KoadduumeHT rpoyHOCTH aeTael, ocnabieHHbIX MPOaOJib-
HBIM PSLOM WM KOPUIOPHBIM TIOJIEM OTBEPCTUI C OAMHAKOBBIM 111aTOM,
cleayeT onpeaensTh Mo opmyJie
0, = t—d
d —_——
t
4.3.3.2. Koa(hduuyeHT NMpoYHOCTH UMUHIPUIECKOM AETalIU, OCN1a6-
JIEHHOM MOMEPeYHbIM PSIIOM WJIU TI0JIeM OTBEPCTHI C OMHAKOBBIM 1lia-
roM, CJIeIyeT OMpeaessiTh Mo Gopmyse
t,—d
¢, =2—.
tl
4.3.3.3. Tlpu waxMaTHOM PaBHOMEPHOM PaCIlONOXEHUU OTBEPCTHUIA
JIOJKHBI ObITh BHIYMCIIEHBI TPU 3HaYeHUs KOdGPULMEeHTa NPOYHOCTH:
B TIPOIOJIbHOM HaripaBjiieHuu (s wara f = 2a) — no n. 4.3.3.1;
B [OTIEPEUHOM HanpasieHuu (i wara f, = 2b) — no n. 4.3.3.2;
B KOCOM HarpasJieHUN — Tio hopMmyJie

-

a1+m’

(pdz 2 5
1-0,75

m
1+ m?

rae m=b/a.

OKOHYaTeNbHBIM IOJKHO TPUHUMATbLCS HAMMEHbLLEE U3 TPEX HalIEH -
HbIX 3HAYEeHHUM.

4.3.3.4. Ecnu getanb ocnabneHa psiioM, COCTOALIMM U3 IBYX HEYyKper-

JIEHHBIX OTBEPCTHI C PACCTOSTHUEM MEXITY UX KPOMKaMU MEHee 2., /Dm (s—¢),
TO KO3 OULIMEHT TIPOUHOCTH CIIEAYET TIPUHUMATD 10 hopMyJie

— 2(1 - (pmin ) + Z(pmin

-2 D
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88 Hopmui pactema na npouHocmo cmayuoHapHsix

Hnst psina U3 4eThbIpex OTBEPCTHH (puc. 4.8), B KOTOPOM MUHUMAILHOE
3HayeHMne KoIPUUMEHTA IPOYHOCTH @, WMEET MECTO Y CPEHEl maphbl
OTBEPCTHIA, a IO 0GOWM HANPAaBIEHUsSIM OT 3THX IBYX OTBEPCTHI pacnoa-
raloTCsl OTBEPCTHMST HA PACCTOSAHMSAX, onpeneiseMbix KoabduunenTamm
NPOYHOCTH @, M @,, 3HAYCHNSI KOTOPBLIX YIOBIETBOPSIIOT YCIOBHIO @ > (>
¢,,» PaCYETHBIA KO(POHUUMEHT NPOYHOCTH AOMYCKAETCS ONPEAETATH TI0
dopmyne

((pl + (PZ )(1 - (pmin ) + Z(Pmin

9, = :
L@+, +22) (0 + 0, + 29,
l; Fonin_ h
N D 4 4
NP VAR, P
(p . :tmin_d. (P _tl_d. (p =t2—d
min tmin H 1 tl H 2 tz :

Puc. 4.8. Psin u3 ueTbipex OTBEPCTHI C HEPABHOMEPHBIM LIaTOM

ITpumenanue. TIpy pa3sHbIX 3HAYEHMSAX AKAMETPOB COCEAHHMX OTBEPCTHH, PA3NMUHOI
ux GopMe UM HATMYMK PACTOYEK CAELYeT PYKOBOACTBOBAaThCA 1. 4.3.1. 1.
Jns1 psina U3 Tpex OTBEPCTHIA, PACTIONOXKEHME KOTOPHIX YIOBIETBOPSIET

YKa3aHHbIM BbIILE YCIOBUAM @ < Q,, ® = (¢, PACYETHbII KO3 bULM-
€HT MPOYHOCTH IOIYCKAETCS OIIPenesisiTh 110 popmyJie

= (1 + (p)(l _ (pmin) + Z(Pmin
(1 +(p+ 22)_ (1 + (p+ Z)('pmin
Ecan ycnoBue st Ko3hUUNEHTOB IPOYHOCTH @, 9, WM /15 OTHOTO
13 HMX He cobmopaercs, T. €. ¢, 1 @, < ¢, TO pacCyeTHbIH KO3hDUIMEHT

IMMPOYHOCTH CIECAYET ONPEACIAATb NO MUHUMAJIbHOMY 3HAYEHHUIO C Y4€TOM
yKasaumii . 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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Koa¢@uuueHT MpoyHOCTH @, JTA pPAAA C TEM XKe LAroM CleayeT ofl-
penesarts nio ni. 4.3.3.1—4.3.3.3 cOOTBETCTBEHHO.

4.3.3.5. [Ina peraneit, ocnabaeHHbIX OTBEPCTUSAMU ¢ HEPABHOMEPHBIM
1IaroM, pacyeTHbI KOI(MOULIUEHT MPOYHOCTH Q, IOXKEH ITPUHUMATDCS
PaBHbIM MHHUMAJIBHOMY 3HaYeHUI0 K03(hdULIHEHTA TPOYHOCTH, BHIYUC-
JICHHOMY T10 OTBEPCTHUAM JAHHOTO psija.

4.3.3.6. Ecin getastb U3 yrJiepoaucToi cTanu ocabieHa psiioM U3 Tpex
HeYKpETUIeHHbIX OTBEPCTUIl ¢ HEPABHOMEPHBIM LIArOM, TO KO3(hdHULIv-
€HT NPOYHOCTH JOIYyCKaeTCs MPUHUMATh PaBHBIM CpeaHeapudMeTHUeC-
KOMY 3HaueHMI0 U3 KO3DGHOHLMEHTOB NMPOYHOCTH JIJIs1 KaXAOTO 11ara:

(Pd = 0’ 5((Pnlin + (Pmax )

TIpy KOCOM HECUMMETPUYHOM PACITONOXEHUH OTBEPCTHIA KO3DHULM-
€HTbI MIPOYHOCTH @, Y @, NOKHbBI BBIMUCAATLCS N0 hopmyne, TpuBe-
AeHHOM B 11. 4.3.3.3 COOTBETCTBEHHO NPU a = a,, U a = a,. Kpome Toro,
JOJIKEH ObITb BbIYMCIEH KO3(MEOULUMEHT NPOYHOCTH B MPOLOJILHOM Ha-
TpaB/ieHUM TS Wara t = a,+ a, U 10KHO ObITb OKOHYATENLHO TIPUHSITO
HauMeHblIee U3 3HaYeHUWI IUIsT TPOAOJILHOTO 1ara WK IJIsi HECUMMET-
PUYHOTO KOCOTO psifa.

TpuBeneHHbI KO3DDOULIMEHT MPOYHOCTH AJIS Psia C HEpaBHOMEPHbBIM
11aTOM, BBIYMCAEHHbIH 110 POpMYJie AAHHOTO IYHKTa, He JOJKEH NPUHM-
MaTbCs Goblie KoaddrLeHTa MPOUHOCTH AJIS psiia U3 IBYX OTBEPCTHH,
OTpefieSieHHOro comiacHo 1. 4.3.3.4.

4.3.3.7. Ecnv peTanb U3 yIJIEPOAMCTOM CTaiu ocfabieHa psioM ¢ Hepas-
HOMEPHbBIM MEPUOAUYECKU TTOBTOPSIOIIMMCA 11aroM, To Kos3bduuneHT
TIPOYHOCTH CIIEAYET OTIPEAESISITh KAaK HauMEHblliee U3 ABYX 3HAYEHMIA: Cpe-
HeapudMeTHueckoro Koahd@ULMEHTa IPOYHOCTH comiacHo 1. 4.3.3.6 g
HAUXYOILIEro COYETAHMS IBYX COCETHMX LIAroB U KoahdUIIMEHTA IMTPOYHOC-
T U151 IBYX CMEXHbBIX OTBEPCTUI1 C MMHYMAJIBHBIM 11aroM corlacHo 1. 4.3.3.4.

4.3.3.8. Ecnu netanb ocna6sieHa psiaoM OTBEPCTHI OOWHAKOBOTO JUa-
METpa, YaCTUYHO YKPETUIEHHbIX TPUBAPEHHBIMU LUTYIIEPAMU, TO BEIMYMHA
KO3 hULIIEHTa TPOYHOCTH AOKHA OTIPEAENSITLCA 110 hopMyne

)Ef

=g, +(1-@,) =L
(pc (pd ( (pd (S_C)d
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Beanunny koo duunenTa 1poYHOCTH @, CleyeT ONpPEAENsTh COTac-
Ho nin. 4.3.3.1-4.3.3.5.

CyMMy KOMITEHCHUPYIOILMX TIIollanei Xf, OTHECEHHYIO K OIHOMY OT-
BEPCTUIO PsAJia, CAEAYET OMNpeaesiTh corjacHo 1. 4.3.6.

4.3.3.9. KoadhduumeHTh NPOYHOCTH AETAJIN C OTBEPCTUSMU PABHOMEP-
HOT'O WJIM HEPABHOMEPHOTO PsiJia HE NOJIKHbI TIPEBBILIATb 3HAYEHUS KO-
s¢duLrerHTa NPOYHOCTH, OTIPENEIEHHOTO )i OLIMHOYHOrO OTBEPCTUS
JIaHHOTO Psija.

4.3.3.10. Ecau Mexay OTBEPCTUSIMU B PACUYETHOM CEYEHHUU MMEET
MECTO pacTOoYKa WM BbIOOpKA MeTajlla, a TakXKe M3MeHeHWe TOJLLH bl
CTEHKMU 3a CYET CKOCa BHYTPEHHEN WM HapYXXHOM MOBEPXHOCTH, KO-
3P HULHUEHT NPOUHOCTH CIEAYET OIpeaesiTh 10 001EMY ITPaBUITY KaK
OTHOILUEHME NJIOLWAAN METAJLIA B CEYEHUM MEX 1Y KPOMKaM1 OTBEPCTHIA
F, K Moo MIowaan Mexny UeHTpaMu oTeepcThit F,. B o0ieM ciiy-
yae pacuyeTHbIM KOIDGULMEHT NPOUHOCTH @, CIEAYET OMPEAETATH MO
¢dhopmye

1

5y
Q=T
K \/1—-0,7581n o,

4.3.3.11. KoadhdnieHTbl TPOYHOCTH LIWIMHIAPUYECKON AeTalu TpHU
pasjJMYHbIX BApMAHTAX PACHOJI0XEHUs1 OTBEPCTHIA ClIEAYET OIPENEISTh 110
Ta6J. 4.3 ¢ yueTroM TpeGoBanuii 1. 4.3.3.9.

4.3.3.12. [1ng KpUBOJAMHENRHBIX KOJUIEKTOPOB pacyeT pacCTOSIHMM MeXIy
LLIEHTPaMU COCEIHUX OTBEPCTUI KaK B IPOAOJbHOM, TaK U B MONEPEeYHOM
Harnpas/JieHUY JOJXeH TTPOU3BOIUTLCS TIO CpeAHEMY palHUycy Tornepey-
HOIO CeyeHMs KOJUIEKTOopa.

4.3.3.13. ins KpUBOJIUHEHHBIX KOJIEKTOPOB C KpUBU3HOI R/D < 5
cjielyeT BbISIBUTh 3HaYE€HME pacueTHOTo K03 dULeHTa TPOYHOCTH, OI-
penensiiolero HAMMEHbIUYI0 BeIMYNHY HOMMHATBHOM TOJIIMHBI CTEHKH
C y4eToM TpebGoBaHmii 1. 3.3.
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Tab6auua 4.3
Bapu{ XapakTepucTuka| DCKHU3bI BADMAHTOB OC1a0NIeHUs
aHT | paclOJIOXEHUS JETaIM OTBEPCTUSIMU @opmybl
OTBEPCTUI
1 2 3 4
1 |Kocoii psin ¢ d 1- g 1
PaBHBIMH LLIaTaMu1 a W
)

¢, = T w
\/1-0,75( m ]
1+m”

Tlpu m > 5 pexoMeHayeTCs NpUMe-
HSTb opMyITy

é 1
b
¢, =——tn 1+#° ,

2 2
1- 075( ]
1+#°

roen=1/m=a/b, m=b/a

1009 nansdoz n bdpu 900p080duogddu n sovoN
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Ilpodoaxcenue maéa. 4.3

2

4

Psan otBepcTHii €
Pa3HBIMM LIIaraMu
(M3 yIJIeponucToi
CTIM):

NPONOJIBHBIN

[IONIEPEYHBII

f"

{ =t , — MUHUMQIbHBIN HIar

min

¢

it

f, =tma — MUHUMAIBHBII LIAT

HauMeHbiiee U3 AByX 3HAUCHUI:
cpenHeapru(PMETUIECKOTO ISt
HaMXYIIIero COYeTaHus ABYX
COCE/IHUX 1IIaroB:

@, =0,5(¢; +¢7);
IUIA IBYX CMEXHBIX OTBEPCTUM C
MHHUMaTBHBIM [HATOM ITPOJOJIb
HOTO, IOMEPEYHOro U KOCOTO
PAaCMONIOXEeHUS] OTBEPCTUIA:

0, = 1+ 0= @) + 200y
A+ +22) - (1+ 9] +2)@,,,

, t'—d
TAC Ouiy =@y =——>
"

tl
" It _d
©, ="

6

xqudpronnputd awoounod i vtahdvd awdogy
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Ilpoooaxcenue maba.

4.3

KOCOH

— MHWHUMANbHBIN 11T

-4 1

a; \1+m

e @) = —
\/1—0,75[ m 2]
1+m

ITpu m > 5 — cm. BapuanrT 1

19008 nandoz n vdvu gopogoduogddu n sovuox
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Ilpodoancenue maba. 4.3

2 3 4
3yOuaThlii psif ¢ t HaumeHbliiee U3 Tpex 3HAYEHUI:
pPaBHOMEPHBIM d IUTSL TIPOJOJIBHOIO Psifia C IaroM
PaCIOJIOKEHUEM t(cm. 1. 4.3.3.1)
OTBEPCTUIA: JUTSI KOCOTO psina Ipu m = b/a
ITPOAOJIbHBIA (cMm. 1. 4.3.3.3)
IUTST ABYX CMEXXHBIX OTBEPCTUIA
) (cMm. 1. 4.3.3.4)
a
MOTEPEYHBIN a HawmMenbiiee U3 Tpex 3HAYCHMUIA:
/] UTS ITOTIEPEYHOTrO Psilia ¢ IIarom
)g t, (cm. 1. 4.3.3.2)
Y' IUTS KOCOTO psina rnpu m = b/a
‘)< (cm. 1. 4.3.3.3)
g AJId ABYX CMEKHBIX OTBCDCTI/Iﬁ
- I (cM. . 4.33.4)
m=b/a

xindvnonnpu audonrodu pi pwandvd 1AWdofy
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Ilpoooancenue maba. 4.3

2 3 4
3y0Ouartbrii psin ¢ HawnmMeHbluee U3 CIeIyrouIux 3Ha-
HEPABHOMEPHBIM YEHUIL:
pacnoNoXeHUEM d HaMMEHBILETO M3 ONPENEICHHBIX
OTBEPCTUi (M3 115D N 17 TSI IMTPONOJIbHEIX psinoB /—1 u
YIIEPOIUCTOMN II-1I cornacHo . 4.3.3.1;
CTaJin): A HAWMEHBILETO U3 ONPeNeICHHBIX
MPOAOJbHbBIM D10~ 1 IU1S1 ABYX COCEIHUX KOCBIX [LAroB:
4 ) a ¢, = 035((\0:1 + (Pg )’
7 I J .
l_bll ' _b; B a; 1'1+(m|')2
=Ty rae ¢, = ,

"2 2
1-0,75) ()
1+(m))
4!

1 -
v a, 1+ (m})’

1—0,75(%)
1+ (my)

HAUMEHbIUErO IS ABYX CMEX-
HBIX OTBEPCTHIA:
- 2(1 - (pmin ) + Z(‘Pmin

2(0+2) -2+ 2)o,,,
[IE P, — HAUMEHbIIEE 3HAYCHUE VTS
KOCOT'O psifia COIVIaCHO BapuaHTy 1

Py

19009 nandoz n vdpu 90po9oduogddu n sovuon
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IIpodoancenue maba. 4.3

2 3 4
MONEPEYHBIN Il I Ham{em)mee M3 CIIeAYIOIHX 3Ha-
a YeHMIL:
HaVMEHbIIIETO U3 ONPEIeIEHHBIX
A JUTSI TIOMEPEIHBIX psiioB I—1 u
W II-II cornacHo 1. 4.3.3.2;
=5 HaNMEHBIIETO U3 OIpeIesIeHHbBIX
E = JUTSI IBYX COCETHMX KOCBIX [IaroB:
Ris 9, =0,5(¢; +93),
g 41
a A e @ = @ LGy ;
2
= (m))’
d 1-0, 75( .
a sy
I -5
br bl (Pn — a 1 + (mz)z
r_“. 12 d —
a’ a

Jl—w(%)z
1+(m;)?

HANMMECHBIIECTO I IBYX CMEXK-
HBIX OTBEPCTHIA:
L 20 -0n) + 20y,

200+ 2) -2+ 2)0
Iae ¢, — HAUMEHBIIICE 3HAYCHUC IS
KOCOTO psijia COIVIACHO BapHuaHTy 1

Py

96
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Oxonuanue maba. 4.3

2 3 4

KopunopHoe d HaumMeHbliiee U3 IByX 3HaUE€HUIA:
I10Jie C HEPaBHO- ) 1151 ITIPOLOJIBHOTO psifa C pa3-
MEpHBIM pacno- HBIMH Il1araM# COTJIaCHO BapH-
TIOXKEHHEM OT- QJ \TJ U aHTy 2;
BEPCTUI e TSI TIOTIEPEYHOTO psifia C pa3-

N AN D HBIMM IlIaraMy COIJIaCHO Bapu-

\‘] \g N aHTy 2
N JEAN
VAN ¢
t’ t"

[Tosre ¢ mwI006-
pa3HbIM pacmo-
JIOXKEHUEM OT-
BEPCTUIA

N

f/
JRp-an
A
J L/
al aija

! t
m=b/a

HaumeHblliee U3 CenyOmmx 3Ha-
YEHUM:
IJTSl TPOOOJIbLHOTO psila C IIIaroM
cornacHo m. 4.3.3.1;
IUTSE TIOTIEPEYHOrO psifa C IIaroM
corjlacHo 1. 4.3.3.2;
JUTSI KOCOTO psifa npu m = b/a
cornacHo . 4.3.3.3

19008 nansdoz n vdpu 900090duogddur n sovuIoN
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4.3.4. Koaghpuyuenm npourocmu ebinykavix onuuy

4.3.4.1. Jna BbINYKJIbIX JHUIL, UMEIOLIMX KpOMe Jla3a ApYrue OTBEp-
CTHS, KO3(POULUMNEHT NPOYHOCTU JOTYCKAETCsl ONPEAEsiTh IO ANAMETPY
JIa30BOI0 OTBEPCTUS, €CJIM YIOBJIETBOPSIOTCS YCIAOBUS:

paccTosiHUe OT KPOMKM OJIMIKali1lIero OTBEPCTHSI 10 KPOMKH JIA30BOTO
OTBEPCTUS

>d+d

z
PAcCTOSTHUE MEXIY KPOMKaMH JIIOObIX APYTUX OTBEPCTHIA

Sd +d,
- b
z

rae 7 — Ko3DOULUUEHT, BLIYUCISIEMbIN ISl J1a30BOTO OTBEPCTUS B Bbi-
MyKJIOM JHMILE:

l

L

d

“= ,/Dm(s—c);

d,, d, — nuamerpbl OTBEPCTHIA B IHNLLIE, KPOME OTBEPCTHS VISl JIa3a, MM.
4.3.4.2. KoadhduriMeHT NPOYHOCTH 3/NIMNTHYECKOr0, Topocdhepuryec-
KOro U rnosychepruyeckoro fHuula, 0caabJIeHHOro OMHUM HeyKperleH-
HBIM JIa30BbIM OTBEPCTHEM, WIW TMPU HAIMUMK APYTUX HEYKPETUIEHHBIX
OTBEPCTHIA, €CJIM BbINTOMHSIIOTCS YCJI0BM 1. 4.3.4.1, cieayeT onpeaeasitb
coriacHo 11. 4.3.2.
4.3.4.3. KoapduumeHT npoyHOCTH 3ANNOTHYECKOTO, TOpochepuyec-
Koro U nosycepruyeckoro qHuliIa 6e3 a3a, a TakxXe ¢ Ja30BbIM OTBEP-
CTHEM, €CJIM He BBITIONHAIOTCSA yeaoBus 11. 4.3.4.1, ocnabieHHOro AByMs
WU HECKOJIbKUMU OTBEPCTUSIMM, JOJIKEH ONPENeNaThCsl TaK XKe, KaK s
MPOAOJbHOTO HaNpaBIeHUs] UWIMHIPHUYECKON OeTau, HE3aBUCUMO OT
HaripaBjeHHst OTBEPCTUI1 B IHMLUE.

4.3.5. Hauboavwiuii donycmumviii Ouamemp HeyKpenienHo2o omeepcmus

4.3.5.1. Hanbonpmmit JonycTUMBbIi IMaMeTp HEYKPETUIEHHOrO OTBEp-
CTUS B IWJIMHIPUYECKMX ACTAIISAX Y BHIMTYKJIbIX JHMIAX CAEAYET ONpene-
JISTh NO (popMyie

d,= [([)2]—1,75 JD,(s—¢),

d
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rae [¢,] — MuUHMManbHOE AOMYCTUMOE 3HAYeHWE KO3 duumeHTa mpou-
HOCTH JIeTajlu, OCNa0JIEHHON OTBEPCTUSIMU, ONPEAEAseTCsS 110
COOTBETCTBYIOLIEH (DOpMyIe 1JisT BHYKUCIEHUS TOJNLMHBI CTEH-
KW KOHKPETHOM AeTanm.
JUISl UIMIMHAPUYECKUX AETAIeH, Y KOTOPbIX HOMAHAIbHBIM SIBJISIETCS
Hapy>XHbIA AUAMETP:

pD,=s+c)
2(s—c)[o] ’
€CJIN pacyeT NpOU3BOAUTCS MO HOMUHANbHOM TORIUMHE CTEHKH,
_pD,—s5,+¢,)
(9, ]=—7—""——,
2(s, —¢,)[o]
€CJIM pacyeT NPOU3BOANTCS MO HPAKTUUECKON TOMIUMHE CTEHKH,

I UMAVHAPUYECKUX IeTaleil, y KOTOPbIX HOMUHAIbHBIM SIBJISIETCST
BHYTPEHHM I AUaMeTp:

[(pr/] =

p(D+s-c)

45

2(s—c)[o]

€CJIM pacyeT NpPOU3BOAUTCH N0 HOMUHAJILHON TONLUMHE CTEHKH;

p(D+sf -c,)
s, -c,)[0]’

€CJIY pacyeT IMPOU3BOAUTCS 1O (haKTUYECKON TONILUHE CTEHKH.
J1s 3JUTHNITHYECKUX, TOPOChEPUIECKUX U TTONYChEepUIECKHUX THUILL

DZ

—+(s-c
p[ o ( )]

4(s-¢c)[o]
TAe ¢, ¢, — CYMMapHasi M 3KCIlyaTauMoHHas NpubaBKu, onpeaeaseMele

cornacHo pasaenam 1 u 3.

4.3.5.2. Ucnons3yeMoe B pacueTax 3HaYeHHe HaubOoIbILEro JOITYyCTH-
MOrO JMaMeTpa HEYKPEIUICHHOTO OTBEPCTHUS ClienyeT NPpUHMUMaTh (Hesa-
BUCHUMO OT PE3YJIBTaToB pacuyeTta 1mo dopmyne . 4.3.5.1):

751 HAJTAHAPUYECKO# feTaiu — He 0ojiee BHYTPEHHEro AMameTpa ¢
yyeToM ykaszaHus 1. 4.3.8.7;

[(Pd] =

[o,]1=

[9,1=

© Odgopmaenne. 3A0 HTLL 116, 2010
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[U1s1 BBIIYKJ0TO AHUILA — He Oosiee 0,61 BHYTpeHHEro AMameTpa;
[U1ST KOHWYECKO AeTaly — He 6oJiee BHYTPEHHETO JMaMeTpa MeHbliie-
'O OCHOBaHMSI KOHUYECKOIO DJIEMEHTA.

4.3.6. Ykpenaenue paduanvivix omeepcmuli

4.3.6.1. [IpyBoaMMas METOOVKA pacueTa YKpeIIeH sl OTBEPCTHIA Tpy-
MEHMMa, eC/IM OTKIJIOHEHME OCH LUTYLIePa OT NePIeHANKY/IsApa K T0OBepX-
HOCTHU JIeTa/IM He npeBbiliaeT 15°,

4.3.6.2. Ecny nuaMeTp OTBEPCTHS NPEBbILIAET HAMOOIbLUMI JOMYCTH-
MBIl IMaMETpP HEYKPEIUIEHHOTO OTBEPCTHSI, OMpeeeHHbII COTJIaCHO
1. 4.3.5, To RoJixXHA ObITh YBeJMYEHA TOJILUMHAA CTEHKU JeTanu WIN VK-
PEIIEHO OTBEPCTHE TIPU MOMOLLM YCUJIEHHBIX 1ITYLIEPOB, HaK/IJ0K, OT-
OOpPTOBOK MJIM pa3HbIMM CHOCOOaMHM ONHOBPEMEHHO.

HeykpenieHHbIM CIeAyeT CUUTATb OTBEPCTHE, HE NMEIOILIEE YCUIMBA-
IOLIMX AeTaneil B BUle WTyLepa WM TpyObl C TOJLUMHON CTEHKM, IIPEBbI-
uIalolle HeOOX0AMMYIO TIO pacyeTy Ha MPOYHOCTh HA BHYTPEHHEE JaB-
JIEHMe, WIW NpUBapHOW HAKJIa[ K1, BHITAHYTOM TOPJIOBMHBI WM OTOOPTO-
BAaHHOTO BOpOTHMKA. Mcrmonb30oBaHKe APYIruX CMOCOOOB YKpEIJieHMs
MOXET ObIThb JOMYLLEHO I0 COMIaCOBAaHMIO CO CIElIMaIN3UPOBAHHbIMM Ha-
YUHO-UCCIIEN0BATEILCKMMU OPraHN3auMsIMH.

4.3.6.3. CyMMa KOMITEHCUPYIOIMX TUIOLIAAeH Xf yKperUIsIOLMX IeTa-
Jieil MOMXKHA YIOBJIETBOPSTH YCIOBUIO

M=LrS TS 2d—dy)sy,

rae f, — KOMIEHCHpylollas NJOLaAb LITYLEpPa, MM?,
J, — KOMIEHCHPYIOILAs NI0WaAb HAKIalK1, MM
J, — KOMIleHCcHpyIollas Miollab HaIUIaBJle€HHOro METajla CBapHbIX
LIBOB, MM?;
5, — MUHKMMaJjbHasl pacyeTHas TOJILLMHA CTEHKM AeTanu npyu ¢ =1 u
¢ = 0, MM, onpeaensieTcst o ¢GopMyjiaM pasaena 3.

[as oTBEpCTUS, YKpeIJIeHHOro OTOOPTOBKOM, B (hopMynax, omnpene-
JISIIOIIMX CYMMY YKPEIUIsIOIUMX TUIowanei f, BMECTO KOMITEHCHPYIOLLIEH
TUIOILA/IM LITYLEPA f, CIIEAYET UCTIONb30BATh KOMITEHCUPYIOLLYIO IUIOLIa1b
OTOOPTOBAHHOTO 3/IEMEHTA f, WIN f, .

4.3.6.4. Tlpu yKpenjieHW OAMHOYHOrO OTBEPCTUS NETAIM A0 3aJaH-
HOTO 3Ha4eHUs KOI(DDULIMEHTA IPOYHOCTH @, CYMMa KOMITEHCHPYIOLLIMX
TJIOIANEN YKPETUISIIOUINX AeTalei 10JKHA YIOBIETBOPSTH YCIOBUIO
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— > Poc —Pou _
¥ =L e (s oM,

rae ¢,, — KO3(hQPHUIMEHT NMPOYHOCTH [ETaNU, OCNabNEeHHOW Heykpemn-

JIEHHBIM OIMHOYHBIM OTBEPCTHEM; OTIPEZIENsIETC corniacHo 1. 4.3.2.

4.3.6.5. INpu yKperuileHUM OTBEPCTHIA B psily C OMMHAKOBbIMU TUAMET-

paMu 10 3aJaHHOT0 3HaYeHUs KOAPGULMEHTA TPOYHOCTH (), CyMMa KOM-

MEeHCUPYIOIINX TLUTOLIAACH YKpeTaiolUX AeTaaei 0KHA YAOBIETBOPSATD
YCIIOBUIO

S o=f o4 f, +f, 22 (5_0)g,
1-0,
rae ¢, — K03(hOULUMUEHT NPOYHOCTH AETaNK, OCAABNEHHON PANOM HEyK-
PETUIEHHbIX OTBEPCTHIA; onipeaesnsieTcss cornacHo min. 4.3.3 n 4.3.4.

Ecnu U3 AByX COCEIHUX OTBEPCTUI TIPU PABHBIX 3HAYEHUSIX TNAMET-
POB YKPEIUIAETCSI IO 3a0aHHOTO 3HAY€HHs @, TOJIbKO OIHO OTBEPCTHE, TO
CyMMa KOMTIEHCUPYIOUIMX TJIOIaNeH A0MKHA ObITh yABOEHA.

4.3.6.6. BeiuKMHY KOMIIEHCHUPYIOIIWX TUIOLIAAE YKPETUISIOUUX Ne-
TaJleil cienyeT onpeaesitb no opMynam:

JJIS1 HAPYXHBIX WITYLEPOB, KOHCTPYKHUNSA KOTOPbIX COOTBETCTBYET
puc. 4.9, a:

£.=2h [(s,— ¢) — s,I;

VTS TIPOMYILEHHBIX IUITYLEPOB, KOHCTPYKLIUSI KOTOPbIX COOTBETCTBYET
puc. 4.9, 6

f=2h [(s,—¢) —s,] +2h (s, — c);
JUISt HAKJIAMOK, KOHCTPYKLMSI KOTOPbIX COOTBETCTBYET puc. 4.9, 6:
f,=2b

U1 OTOOPTOBAaHHOTO BHYTPb BOPOTHUKA B BHIMYKJIOM THMUILE, KOHCT-
PYKLUS KOTOPOTO COOTBETCTBYET puUC. 4.6:

J,=2h, 100,75, — ¢) — s,,1,

rae MUHUMAaJjbHasl pacyeTHasi TOAUIMHA CTEHKW BOPOTHHKA JOJXKHA ObITh
onpeaeneHa no gopmyne

Sy

nn
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__prd.
Son = 5
2[c]-p
ans 0T60pTOBaHHOF0 Hapy>Xy BOPOTHMKA B BbIITYKJIOM OHULLUEC UJITU U1
BbITAHYTOM FOPJIOBMHBI LIWIMHAPUYECKOM 1€TANIN, KOHCTPYKLIMSI KOTOPBIX

COOTBETCTBYET pHc. 4.9, &
Sy = 2(h,,— h)I(s, — €) — s, ] + 2h,[(s, — ¢) — 5,,].

a .<s_o';> 6 sO:» -
1 \—%_/‘N
N s
& s Ocp '\ Ocb
i mTyuepa K3 \ mTynepa
< \ 4 S
N\ 82\ mm
=
// / :] N d,
2 % / <
N
z d Q
3| Ocb 6apabana, TpyObI Ocb 6apabaHa, TpyobI
SJ
6 2 -
D Ocb s 9
X OTBEPCTHS &
b, oF
A min ] < 'Qg
! ST s 2
Z I I\ s
A2min %
) %
Ocb Gapabana, d
Qf 1py6l “
Q{ Ock 6apabana

Puc. 4.9. YkpenneHue oTBepCTHIiA:
a — YKPETUIEHHE HAPYXHbIM IUTYLEPOM; 6 — yKpenJieHHWe MPOXOAHBIM LITYLIE-
POM; 6 — YKpEIJIEHUE HaKIIAAKOM; 2 — YKPEMJIEHNE BBITIHYTO! rOpIOBUHOIA;
Sop = S, TPY OMHAKOBOM MapKe CTaju
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Jnst cBapHBIX IBOB, IPHUCOEAVHSIOLINX 1UTYIlEpa WIM HAKJIaJAKM C YK-
PETUISieMOM IeTalbio, KOMNEHCUPYIOLIAsi TUIOIIAb f, TPUHUMAETCA PaB-
HOI CYMMe TUTOLLA/Iei BBICTYNAIOIMX Y4aCTKOB HATLIaBJIEHHOro MeTaJlIa
0e3 yueTa yCuieHust 11Ba B COOTBETCTBMU ¢ puc. 4.10, a, 6, 6.

S.Y
a ss 6 | ___
< \§ d,
< < Ocsb \ Ocb
“ <1'"/ °
8 S,
\ d,
All'lll'l
\ Ochb
] /Tylepa
y
Puc. 4.10. PacueTHasi BbICOTa yIrJIOBOrO
: wsa (A . ):
a — 11I0B HApY>XXHOTO 1ITYLEPA;
Auin \ 6 — 1IOB YTOTUIEHHOTO WITYLEPA;

6 — 110B NPOXOAHOro 1Tyuepa

KoMneHcupyolias ruiomaib 1IBa HakJIaAKu, yIaJIeHHOTo OT Kpasi OT-

BEPCTHSI Ha PacCTOsTHKE, TIpeBbILIatoLee b, =./D, (s+s, —c), He J0JXKHa
YYUTBIBATLCA B pacyeTe.

ITpy ONHOBPEMEHHOM MCTIONL30BAHMM ABYX IUTYLIEPOB (HAPYXKHOTO U
BBAPEHHOTO C BHYTPEHHEN CTOPOHDI) WM IBYX HaK/IanoK (HapyXHOM U
BHYTPEHHEM) KOMIEHCUPYIOLIas MJIOIIAAb 3TUX AeTaNleH JO/KHA CYMMU-
poBaThCs.

© Odopmienue. 3A0 HTL MB, 2010
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Mcnonb3yemoe Npy pacyeTe 3HaYEHME BLICOTbI LITYLEPA #_AOJIKHO MPH-
HMMAaTbCSl PABHBIM Pa3Mepy 10 YepTeXY Ha KOHKPETHbIM WTyUep, HO He
Gosee onpeneseHHOro no hopmyse

hy=h, =1,25(d, —s,)(s, —c).

I1pu onHOBpEMEHHOM YKPEIUIEHWU OTBEPCTHUA WITYUCPOM M HaKJIald-
KO BbICOTA yKPETUIEHHO YaCTH LITylepa /i IpUHUMaeTCst 6e3 yuera 1o -
LLIMHBL HAKI3AKU.

l/lcnonhsyeMoe TMpH pacueTe 3HAYCHUE BbICOTHI LWUTyLEpa hsl WJIN BbI-
COTbl BOPOTHUKA hhl CO CTOPOHBI BHYTPEHHE! NOBEPXHOCTH AETANHU A0JI-
’KHO NMPUHHUMATBCS PAaBHBIM Pa3Mepy N0 YePTeXY Ha KOHKPETHbIH ILUTY-
Liep WK BOPOTHHUK, HO He 00Jiee ONpeleNeHHOro no hopMynam:

hy, =0,5\(d, —s,)(s, —c);

hy, =0,5(d +5,)(s, —¢).
Mcnonbayemoe npy pacyeTe 3Ha4€HME ILMPUHBI HAKJIAIKKU b, NOJKHO

MIPUHMMAThCS PABHBIM pa3Mepy MO YepTeXy Ha KOHKPETHYIO HaKIIAIKY,
HO He 0oJiee onpeaeaeHHoro no dopmyse

bll = Dlll (s + sll - C)'

Ecnaun Metann ykpennsiowei aetany (1Utyliepa wiv Haknaaku) obia-
JaeT MEHbLLIEH NPOYHOCTHIO, YEM METAIL, yKperuisieMoil aetanm (bapabda-
Ha, KOJUIEKTOPA, TPYObl, BHITYKJIOrO AHKLLA), TO KOMITIEHCHPYIOLLAs ILIO-
1aJb YKPEIUIsollei AeTaJiM AOJIKHA ObITh YBeJIMYeHa IPOINopLUHOHAaIb-
HO OTHOLIEHMIO JOMYCKAaeMOTO HAIpPSIKEHUS] YKPETJISIeMOiM AeTanu K
JIOMYCKaeMOMY HaIlpsiKeHUIO YKPEIUISIOLIei eTalu.

Bonee BbICOKasi IPOYHOCTD YKPETUISIOLIEH AeTaly B pacyeT He J0JIXK-
Ha TIPUHUMATbCSI.

M36biTOuHas TOMUMHA WTYyLEpa (TPyObl) MOXET YUUTHIBATHCSI B KOM-
MEHCUPYIOLLIEH MJIOLIAAK WITYLEPA f, TOAbKO B TOM CJlyyae, eCli ITYLEp
TIPUBapHUBaeTCs 1IBOM C MOJHBIM IPOBaPOM TOJIIMHBI CTeHKU OapabaHa
(KONIEKTOpa, AHMIA UJTA CaMOT0 1ITyliepa).

3HaYeHNs! MUHMMaJIbHBIX PACYETHBIX TOJILUMH LITYLEPOB S 11pY ¢ = 1
u ¢ = () caeayeT onpenesifaTh Mo pasaeny 3.

4.3.6.7. I1pu pacuerte yKpereHNs IBYX OTBEPCTH, MMEIOLMX pa3Hble
pasMepbl YKPEeTUISIOLIMX AeTaneil, KOMIIEHCUpYIoLme rowamm £, f, 1 f,
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cleyeT OnpeaesTh o popmyaaM . 4.3.6.6 11g Kax 10t KPOMKH OTBED-
CTHUI, TpryeM KO3 dOUIIMEHT 2 B YKa3aHHBIX (DOpMYJiax ceayeT 3aMeHUTh
Ha 1. [1pu orpeaeneHUM CyMMbl KOMITEHCUDPYIOLLIWX TIIOWaAeH Xf clieny-
€T UCTIONIb30BaTh cpeiHeaprudMeTUYeCcKoe 3HaYeHME TUIOILAAEH, BHIYUC-
JIEHHBIX IUIST KaXKAOW KPOMKHU.

4.3.6.8. MyHUMAaJIbHbIE pa3Mephl CEYEHHs CBApHbIX 1IBOB A i Dins
A, .» (Mo TOCT 2601 — pacueTHbIe BbICOTHI YIJIOBOTO L1BA), COEANHSIO-
IHUX ITPUBApHbIE LITYLIEPA WIM HAKJIAAKU C PACYETHBIMU AETAIIMU, 10~
3KHBI YIOBJIETBOPSTh CEAYIOIIMM YCJIOBUAM:

JJ1s1 LUTYLIEEPOB B COOTBETCTBUU C puc. 4.10, a, 6

28

min

hs,
A 2 2,1—‘—d *; BO BCex ciyuasix A
a
BBICOTA WITYyllepa i — 1o 1. 4.3.6.6;
JU1Sl HaKJIaloK B COOTBETCTBUU C puc. 4.9, ¢
D -2b 2,1b s
1min +— * A2min 2 .
D D

n n

LLInpuHy HakNaaxu b, v ee HapyXHbl# AuameTp D cienyet NpuHM-
MaTb corjiacHo puc. 4.9, 6.

B dopmynax ucrionb3oBaHbl 3HaueHUs] KO3(D(GULIMEHTOB POYHOCTH
CBapHbIX COEAIMHEHMH, 3HaYEHUS1 KOTOPBIX YKa3aHbl B11. 4.2.2.

A

4.3.7. Koaghgpuyuenm npounocmu Konuueckux demaneti

4.3.7.1. KoahpuumeHT npoyHOCTU KOHUUECKOM AeTajik, OCIa0NeHHOM
OIMHOYHBIM OTBEPCTHEM, CJIEAYET ONpEAENsiTh coriacHo mit. 4.3.2, 4.3.5
1 4.3.6 Ipu YCIOBUM, YTO CPEAHUN JUAMETP AETAIU NOJKEH MPUHUMATb-
¢ 110 CEYEHUIO, N0 KOTOPOMY TIPOXOIUT IPOAOJIbHAs 0Ch OTBEPCTUSI UK
wtylepa. CornacHo puc. 4.11 yclOBHBIM AUaMETp KOHUYECKOU JIeTalu
cJeyeT onpenensith 1o hopmyiie

Dm = 2Bk + S,

rie B, — paccTosiHME OT TOUKM NepecedeHus NPOAOJIbHBIX OCEN OTBEP-
CTUS WU LUTYUEPA C OChIO JETaNU A0 YCIOBHOM TOUYKM mepe-
CEeYeHUs MAPOAONbHOM OCH OTBEPCTUSl C BHYTPEHHEH 00pasy-
I0lIEH aeTanu.
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Puc. 4.11. Konnueckas aetaib

4.3.7.2. KoapduumeHT NpoYHOCTH KOHMYECKOM AETAIN, OCIa0JeHHOM
MOMNEepPeYHbIM PSIIOM OTBEPCTHIA, CIELyeT ONPENETh COTIACHO . 4.3.3.2,
4.3.3.814.3.3.9.

4.3.7.3. KoaduumeHT NpOYHOCTH KOHMYECKOI AeTaln, OCIabieHHOM
TIPOAOJbHBIM WIN KOCBHIM PSIZIOM OTBEPCTHM, CJIe/lyeT ONPEAEISTh COrIac-
Ho n. 4.3.3.1, 4.3.3.3, 4.3.3.8 n 4.3.3.9 npu yci0oB1M, YTO BO BHUMaHH1E
TIPUHUMAIOTCS 1Ba COCEIHUX OTBEPCTHSI, HAXOASILLMECS Ha yYacTKe C Hau-
OOJbLIMMU 3HAYEHUSMU AMAMETPOB JETaJIN.

4.3.7.4. HanGonblunii iuamMeTp HeyKpernjaeHHOro OTBEpCTHsi KOHHYeC-
KOH IeTaIM CleyeT Onpe/iesiTh coraacHo 1. 4,3.5 ¢ yuerom n. 4.3.7.1.

MuHuManbHOE 1OonycTUMOE 3HadeHue KoddhduLMeHTa TPOYHOCTH
KOHMYECKO# JeTall AOKHO OMpeaesiThes mo popmysie

p(D, +s5s—c)
e
2(s —c)[c]cosa

TAe o.— yroj KOHYCHOCTM, PaBHbIi MOJIOBMHE yrja y BEPIUUHbI KOHHU-
4eCcKOil aeTtanu, rpaj;
— BHYTPEHHMIi IMaMeTP HaubGOoJbILIEr0 OCHOBAaHHS KOHMYECKOI

NETaNIN, MM.

4.3.7.5. YKperuieHue paguajibHbiX OTBEPCTUI KOHUYECKOM AeTaIN J0JI-
JKHO PacCUYMTbIBAThCS COMIACHO 1. 4.3.6 ¢ yuetom 1. 4.3.7.1.

D

k

4.3.8. Tpebosanus k koncmpyKyuu

4.3.8.1. PacyeTHbie AeTanin, MMEIOILNE HEYKPETUIEHHBIE U (WI1) YKpET -
JIEHHbIE OTBEPCTHS, @ TAKXKE OTBETBIECHHS U TPOMHUKOBbIE COETUHEHMS
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TPyOONTPOBOAOB, JOJIKHbI YOBIETBOPSTH TPEOOBAHUSAM K KOHCTPYKLIWH
IEeTay, OOYCIOBIEHHBIM UCTIOb3YeMbIMU METONAMM PAacCYETOB U NIPUBE-
JNEHHBIM B pasaene 3.

4.3.8.2. PaccTosiHue MeXy LEHTPaMU IBYX COCEAHUX OTBEPCTUI OV~
HaKOBOTO IHAMETPa, U3MEPSIeMOe T10 MOBEPXHOCTU CPEAHEro AuamMeTpa
pacyeTHOM eTaju, 10JIXHO ObITh He MeHee 1,4 NnaMeTpa pacyeTHOTO OT-
BEPCTUS WU 1,4 NOYyCYyMM pacyeTHBIX IMaMETPOB OTBEPCTHI, €C/TU AMA-
METPBI pa3HBbIE.

[Tpu pacnooXXeHUW OTBEPCTUI B OAWH MPOAOAbHbBIN WM TOTiepey-
HBI PSIL AOTTYCKAETCSA YKA3aHHOE PACCTOSTHUE YMEHbILUTS 10 1,3 anamer-
pa. [Ipu ycraHOBKe B 3TOM psifly TpyO ra3oruioTHOM MeMOpaHHOI MaHe u
C TMTPUBAPKOI K ITOBE PXHOCTH KOJLIEKTOPA TPYO W ITPOCTABOK MEXAY HUMU
(WM NJIaBHUKOB) MO BCEU MPOTSIXKEHHOCTH CTBIKYEMOII C KOMJIEKTOpaMH
TMaHeNW pacCTOsTHUE MEXAY OTBEPCTUSAMU AOTIYCKAEeTCsl YMEHBIUUTb 10
1,2 npameTpa OTBEPCTHS.

PexomeHtyeTcsi BLITIOTHATDH TIOBEPOUHBII pacyeT Ha TPOYHOCTh € 060-
CHOBaHUEM pecypca dKCIulyaTallMu, eci pacueTHOe 3HayeHue Koapdu-
uueHTa npouHoctu @, <0,3.

PaccrosiHue Mexny KpOMKaMH ABYX COCEIHUX OTBEPCTHI HAa BHYTPEH -
Hel MoBepXHOCTH HapabaHa, KONIEKTOpa Wi JHUIIA JOJKHO ObITh He
MeHee 5 MM.

4.3.8.3. TonumHa CTEeHKH LITYLEPa WIM HAaKNaAKU He NOKHA NPEBbI-
HIATh TOJLMHbBI CTEHKM JeTasu. JlOTIyCKal0TCA ABYXCTOPOHHKE HAKITAAKU.

Jonyckaercs npyMeHeHMe UITyLiepa WX HaKIaAKV TOJUIHHON 10 ABYX
TOJILLWH JETAJIU, €CJTH 3TO OTIPEAE/ISIETCS TEXHONOTUEN U3TOTOBJIEHUS , HO
B YKPETJIEHUHU OTBEPCTUS 3TO YTOIUIEHUE HE TOJIKHO YYUTHIBATLCS.

4.3.8.4. 11 BBIMYKJIBIX THUILLL PACCTOSTHUE OT KPOMKHM OTBEPCTMSI 10
BHYTPEHHeI MOBEPXHOCTH LIMJIMHAPUYECKOro 60pTa, U3MepsieMoe TI0 IIpo-
eK1UH, J0XHO ObiTh He MeHee (,1D. JlonycKaeTcsi YMEHbILIEHUE 3TOrO
PAcCTOSTHUS TI0 COMTACOBAHUIO CO CHELHANTU3UPOBAHHBIMU Hay4HO-HC-
CCAOBATECIIbCKUMU OPraHn3allusIMHU.

TpeboBaHME He pacTIpOCTpaHIeTCs Ha MoNychepuuecKe JHUIA ¢ pa-
JUATbHBIMY LUTYLIEPAMM.

4.3.8.5. PaccTosiHre OT KPOMKU OTBEPCTHS B JHMLIE 1O Havada 3aK-
pyIrJieHUst OTOOPTOBAHHOIO BOPOTHUKA, U3MEPSIEMOE TIO IPOCKITNH, 10~
JKHO OBITb HE MEHEe TOJILWHBI CTEHKY AHMWILA.

4.3.8.6. PaccTosiHMe OT KPOMKM OTBEPCTHSI KOHWYECKOM NETAIM A0
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Onuvxaniuero UMIMHAPHUYECKOIoO OCHOBAHMS TIO TIOBEPXHOCTHU CPCOAHETO

JAvaMeTpa J0JXXHO ObITb HE MEHEe ‘/D,,,(s —c), TAe CpeAHNMii TuaMeTp Of-

penensieTcst cornacHo 1. 4.3.7.1.
4.3.8.7. MakcuManbHOe 3HaueHue AMaMeTpa OTBEPCTHUS B LIMJANHADPH -

YECKOM AETAAU JOJIKHO YAOBJIETBOPATDL YCIOBUIO L <0,75.
A}

OTO orpaHM4YeHUE HE OTHOCUTCS K KOJIJ]CKTOpaMaI/l TpOOﬁHHKOBbIM co-
€IMHEHUSIM, Y KOTOPBIX OTBEPCTUE SIBJSIETCS! BBITIHYTOI TOPJIOBUHOM C
BbICOTO# BbiCTyialoileit 4acT He MeHee 10 MM.

i1 cCBapHBIX TPOMHMKOBBIX COEAMHEHNM U3 YITIEPOAUCTHIX M HU3KOJIETH-
POBaHHbIX MAPTrAHLIOBUCTBIX M KPEMHEMAPraHLIOBUCTHIX CTajieit, paboTalouImx
TIpY TeMrieparypax, npy KOTOPbIX AOMYCKaeMbl€ HarpsiKeHMs1 He 3aBUCSIT OT
BeJIMYMHBI pacyeTHOro pecypca (M. Tab. 2.2, pasnena 2), A0NyckaeTcs yBe-
JIMYEHME TaMeTpa OTBEPCTHSI, OTPEAESIEMOrO U3 COOTHOLLIEHMS

d
I>——>0,75.
D, -2s,
IMpu 3TOM cienyeT BbIMOJHUTH TIOBEPOYHBII pacyeT JaHHOro 1eMEH-
Ta Ha JONOJIHUTENbHbIE HArpy3KHW coracHo m. 5.1.

4.4. Yyet BINSHAS HepaMaJbHbIX OTBEPCTHIA

4.4.1. O6wue nonoxcenus

4.4.1.1. Iox HepaaraTbHBIMA OTBEPCTHSIMH WJIM OTBETBJIEHUSIMU Clie-
ZlyeT NOHUMaTb OTBEPCTHS WM 1uTYyLIepa (TpyObl) pacueTHOI AeTaau, Ha-
npaBjieHUsI TIPOAOJIBHOM OCH KOTOPHIX OTJIMYAIOTCSl OT PaAvaibHOro Ha-
npasjieH1s Oonee yem Ha 15°.

4.4.1.2. B naHHOM pasnene paccMaTpyBalOTCs KOHCTPYKIIMW JeTaJIeN,
Y KOTOPbIX YT0J1 OTKJIOHEHUS POJOJIbHOM OCU OTBEPCTHS (OTBETBIIEHMS)
OT panMajgbHOro Hampas/ieHUs Y He MpeBbillaeT 45°.

4.4.1.3. PacueTHblii AMaMETp OTBEPCTHH CJICAYET NPUHUMATD COTJIACHO
m. 4.3.1, T. e. TaK Xe, KaK 151 paanajibHbIX OTBEPCTHIA.

4.4.1.4. 30Hy yKpernjaeHust OTBEPCTHUS CIIEAYET IPMHUMATD MO CpeaHeEi
TIOBEPXHOCTH JeTaly OT HapyKHOI1 OBEPXHOCTH 1UTYLIEpa (B JIIOOOM Ha-
npasjieHun). JnuHy yKasaHHOM 30HbI b cieayeT onpeneasiTh no ¢hopmMyJie
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b=./D,(s—c).

4.4.1.5. 30Hy yKpereHus OTBEPCTUS HAPYXHBIM LUTYLIEPOM WJIK Ha-
PYXXHOMW YacTbIO MPONYIIIEHHOTO WITYLIEpa CEAYET NMPUHUMATD 110 Cpel-
HeW MOBEPXHOCTH LUTYLEPA OT HAPYXKHOM MOBEPXHOCTU AETANU (TOUHEE —
OT YCJIOBHOI TUHNU NEPECEUEHUS YKa3aHHBIX NOBEPXHOCTEN ).

Jnuny ykazaHHOI 30HbI A_CleyeT ONpeeasTh 1o GopmyJie

hS =(],0+0,25?%%) (ds +S.\.)(SA. —C).

4.4.1.6. 30Hy yKperieHs OTBEPCTUS BHYTPEHHEN YacThIO MPOMNyIeH-
HOTO LITYLIEpA CJIEAYET MIPUHUMATD M0 CPEAHEN MOBEPXHOCTH LITYLIEPA OT
BHYTPEHHEN IMOBEPXHOCTH JIETAIM (TOUHEE — OT YCJIIOBHOM IMHWU TIepe-
CEYEHMS yKa3aHHBIX OBEPXHOCTEN). [IIMHY yKa3aHHO# 30HbI A | cliefyeT

onpeaensitb no popmyne h, =0,5,/(d, +s,)(s, —c).
4.4.2. ITposepxa moausunv CmeHKU mpotiHUK0GbIX COeOUHeHULI

4.4.2.1. BoiOpaHHble pa3Mepbl TPOMHUKOBBIX COCAMHEHUH C Hepaan-
aJIbHbIM OTBETBJIEHUEM JOJIKHBI YIOBIETBOPATh YCIOBUIO

4, 1
p| ——+—+— [£]o].
Ay+ A +pd, 2

1 HaKJIOHHOTO 1TYHEpa, KOHCTPYKIIUSI KOTOPOTO COOTBETCTBYET
puc. 4.12, ciienyeT NpoBepUTb BLITIOJIHEHWE JAHHOTO YCIOBUS AJIT 000MX
YYaCTKOB JeTaiv (JieBasi U TpaBasi CTOpOHa Ha puc. 4.12).

15t TaHreHIMANbHOTO 1ITYLEPa, KOHCTPYKLIMSI KOTOPOTO COOTBETCTBY-
€T puc. 4.13, 10CTATOYHO NIPOBEPUTH BBIMTOJIHEHUE YKA3aHHOTO YCJIOBUSI
TOMbKO Ha OHOM yuacTKe (IpaBasi cTopoHa Ha puc. 4.13).

4.4.2.2, TInomanp HarpyxeHust Ap ¥ TUIOLIANIM COMPOTUBNIeHUs (4, —
L1 jeTamv, A, — st wtyuepa u A, — s HAaKJIaJKM) CJIeNyeT orpeie-
JI9Th cornacHo puc. 4.12 u 4.13.

Ecnu HakJIOHHBIN IITYLIEp PacrioiaraeTcst B TUIOCKOCTH TIOH, YIJIOM K
MPOAOJIbHOM THIOCKOCTH AETaM (B KOTOPOM HAXOXUTCS NPOEKLMS NMpo-
IOJIBHOM OCY HITYLiepa), TO CJIEAYET MPOBEPUTH BHITIOTHEHUE YCIOBMS,
npuBeAeHHOro B 1. 4.4.2.1, 1y KaXaoil NpoeKLUUyY CedeHUs Ha TPOaoJib-
HOE Y TIOITepeYHOE CEYEHUS IeTaIu.,
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Puc. 4.12. Cxema geTanu ¢ HaKJIOHHBIM IITYLEPOM

Puc. 4.13. CxemMa netany ¢ TaHreHUKaabHbIM BBOJOM IITYLEPA
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4.4.2.3. Ina TpOMHUKOBBIX COEINHEHU, KOH(PUTYpaALIMST KOTOPBIX Xa-
paKkTepusyeTcs NMIaBHbIMU TIEPEX0AaMU OT TTIOBEPXHOCTH JETAJIV K OTBET-
BJIEHUIO U KOTOPbIE, KaK NPaBUNO, UTOTOBISIOTCA KOBKOW (puc. 4.14)
WY TUTheM (puc. 4.15), monyckaeTcsi BHIMMCIEHUE TIOLLA/EH CONMPOTUB-
JIEHUSI TPOU3BOIUTD MO YCPEAHEHHLIM TUIOLIASIM NPSAMOYTOJAbHON KOH-
(bvrypaunu npu ycioBHOM TONIMHE CTEHKU § — ¢ W OTBETBJIEHHUA S, — C.

4.4.2.4. Tlpu yKpernjieHuM AeTaJln HapyXHO#H HaK/1aAKoi B YCJIOBUM,
npuBeIeHHOM B 11. 4.4.2.1, caenyeT npuHumarh koagpdunuueHt i = 0,7,
JUisl BHYTpEeHHeH Hakianku i = 0,3.

S

N

N

Puc. 4.14. CxeMa KOBaHOTO TPOMHUKA

4.4.3. Ilposeprxa moaugurbl CMerKY paseunok

4.4.3.1. Tlox pa3BWiIKaMu CJiefyeT NOHUMaTh TPOMHUKOBOE COEAU-
HeHue Y-00pa3Horo TIa, TipefHa3HaYeHHOE [JIs1 pa3e/ieHUs ITOTOKa
cpenbl B Tpy6e Ha Ba CUMMETPUYHBIX TIOTOKA, HAMpaBieHUEe KOTOPbIX
pacrionaraeTcs Mmox yrjioM 3 X npomojbHOMY HarpaBieHUIO OCHOBHOI
TpyOH®I.
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r/__
=

250

4

s
D4

Puc. 4.15. Cxema n1MTOro TpoitHukKa

B HacTosiieM noapasnene paccMaTpUBAIOTCst KOHCTPYKLMU Pa3BHJIOK C
yriom 30° < B <60°.

4.4.3.2. BbibpaHHble pa3Mepbl pa3BUJIOK, KOHCTPYKLIMSI KOTOPBIX CO-
OTBETCTBYET pUC. 4.16, HOJIKHBI YAOBJIETBOPATDH YCIOBUIO

1
——r 4 |<
r A0+AS+2 <[o],

YcioBre MpoBepsieTCs OTAENIBHO AJIsl KaXIOro U3 yKa3zaHHbIX Ha uyep-
TEXaX y4aCTKOB A,n U A,;z’ A A A, nA,

JInviHa yKperuIsiolMX 30H oripenensieTcst cornacHonn. 4.4.1.4,4.4.1.5,
4.4.23.

4.4.3.3. 1ns cBapHbIX pa3BWIOK TONILMHA CTEHKH 10 CBAPHOMY COETIH-
HEHMIO 10JIKHA NIPEBbILIATh TOJIIMHY CTEHKM OCHOBHOT'O METajl1a 1o JaH-
HOMY YYacTKy (CE4e€HHIO) Pa3BUIIKM He MeHee YyeM Ha 20 %.
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Puc. 4.16. Cxema pa3BuAKH
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5. METOJIVKA ITOBEPOYHOI'O PACYETA HA IIPOYHOCTDb

5.1. Pacyer 6apabaHoB, KOJUIEKTOPOB M TPYO MOBepXHOCTeli HarpeBa Ha
JIONOJIHUTE IbHbIE HATPY3KH H MAJIOLMKJIOBYIO YCTANOCTb

5.1.1. Yenosnwvie ob6osnauenus

5.1.1.1. B dopMynax pasaena npuHATHI YCIOBHbIE 0003HAYEHHS, TTPEI-
cTaBjieHHble B Tabn. 5.1.

Tabauua 5. 1
UHHALA
CumBon Hazpanne Enurmi
M3MepeHUst
1 2 3
0, OceBoe ycwive oT Beca H
0 OceBoe ycuiue OT CaMOKOMIIEHCALl UM TeTl- H
c JIOBOTO paclli peHUSI
M, WM3rubarowmii MOMEHT H-Mm
M, Kpyrsaumii MmomeHT H-mMm
Mbq M3rubaoumii MOMEHT OT BECOBBIX HAIPY30K H-mMm
M, Wzmbaloumii MOMEHT OT camokoMneHcauny | H-mm
M, Kpytsinmii MOMEHT OT BECOBBIX HAIPY30K H-mm
M, KpyTsiiuii MOMEHT oT caMoKoMITeHCalMn H-mm
f Ilnowane nonepeyHoro ceyeHus MM?
MOMEHT COTIpOTURIIE HUSI TTONEPEYHOTO
w CEUCHMS1, KOJLIEKTOpA WM TPYyObl Mm3
(TpyoonpoBona)
Koadduime HT NpoYyHOCTY NONEPEYHOro .
Pow CBapHOTO COCIMHEHHUsI MPU N3rude
o CpenHee OKpYXHOE HamnpsiKe HAE OT MIla
® BHYTPEHHETrO JaBjie HUs
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Oxonuarue maéba. 5.1

1 2 3
o, CymmapHoe cpeiHee 0ceBoe HampsiKeHHUE MIla
s CpenHee oceBoe HarnpsDKEHHE OT BHYTPEH - MTTa

m HETO JaBNeHK
c, OceBoe HarpspKeHUe OT OCEBOM CUITHI MIla
o, Hanpsixenve nsrnba MTIla
- CpeniHee pagnanbHOE HaNpsiKeHUe OT BHYT- MTla

or PEHHEr0 NaBJieHUS]

I'naBHblE HOpMaTbHbBIE HATIPSXXEHUS B
G, G, O, b p MTla
! PACYETHOM CEYEHUM JETATH
o DKBUBAIEHTHOE HATIPSKEHME OT BECOBBIX MITa
e HAarpy3ok W BHYTPEHHETO JaBIEHUS

OKBUBATEHTHOE HAMPSHKEHUE OT BECOBbIX
o] Harpy3oK, CAMOKOMIIEHCALIUU U MTla
BHYTPEHHETO JABJICHUS

T Hanpsbxenue kpyyeHus MTla

5.1.2. lonoanumenvHvie Hazpy3xu

5.1.2.1. TloBepouHbIi1 pacyeT Ha IIPOYHOCTD OT JIOTIOTHATETbHbBIX Harpy-
30K IPOU3BOAUTCS IJ1sl 6apabaHOB, KOJUIEKTOPOB U TPYO MOBEPXHOCTU Ha-
rpeBa nocjie BliIbopa OCHOBHbIX Pa3MepoB.

JlononHuTebHbIE HArpy3Ku — M3ribalonMe MOMEHThI, OCEBbIE YCU-
JIMSI M KpYTALIME MOMEHTHI OT BECa M CAMOKOMITEHCAllUM — OTIpenessi-
I0TCS1 OTAENBHBIMYA PacyeTaMu.

5.1.2.2. TloBepouHBlii pacyeT Ha TPOYHOCTb OapabaHOB U KOJIJIEKTOPOB
OT BECOBBIX HAarpy30K MPOM3BOAMUTCS C YIETOM CJEMYIOUINX TTONOXEHWH:

TpY OTpeAesieHUU U3rnbalolero MOMeHTA Mbq KOJIJIEKTOP paccMar-
puBaeTcst Kak 6anka, cBOOOIHO Nexalas Ha ornopax. [Ipu He3Hauu-
TEJIbHBIX MECTHBIX HArpy3KaxX U3ruoatoiii MOMEHT BBIYUCASIETCS B ITPELL-
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TIOJIOXXE€HMM PABHOMEPHOTO pacrpelesieHrst Harpy3ku no JinHe 6apaba-
Ha M KOJUIEKTOPA;

TOBEpKY HanpsiXeHUi n3rnba B 6apabaHax M KOJJIEKTOpAax Cleayer
MPOM3BOAUTD B Clly4asix, KOIa HapyXHbiit AnameTp 6apabaHa Uan Koj-
JiekTopa He mnpesbiiiaeT 800 MM M paccTosiHUE MeXAy OropaMu MpeBbi-
waeT 6 M win Korga Ha 6apabaH Wi KOJUIEKTOP NepeaaloTcsi 3HaYuTe N b-
Hbl€ JOMOJIHMTENIbHbIE YCWINS: BEC MPUCOETUHEHHBIX K KOJJIEKTOPY Ae-
Tanei, peakuMu TpyOONpPOBOAOB U peaKUHUW CTPYU TPU OTKPbITUM
Npel0XPaHUTENbHbIX KJIaMaHoB.

5.1.3. Pacuemiivie HanpsiceHus

5.1.3.1. CpenHee OKpYXHO€ HaIpsiKEHWE OT BHYTPEHHErO JaBJICHMSI
cienyer onpenensitb 1o gpopmye
_prD

25(p.

KoagdruueHT npoyHOCT @ NpU HAIMYUK OTBEPCTUI WK CBapHbIX
LLIBOB JOJIXKEH NMPUHUMATLCH C HAUMEHBIUUM 3HaYeHUEM Il KaXA0ro
PacyeTHOrO CEYEHHUsI COIIacHO pasjeny 4.

5.1.3.2. CymmapHoOe cpeHee OCEBOE HalNpsSKeHUE OT BHYTPEHHEro
[aBje€HHUsI, OCEBON CUJIbl U U3IMOAIOIIET0O MOMEHTA OIpeaessieTcsl 1o
dopmyne

(4

¢,=0,,%t0,%0,80,,
e CpeaHee OCeBOe HampsiKeHUe OT BHYTPEHHEro JaBIeHUs
pD’
0= ;
4(D+5)s@
CpelHee 0CeBOE HaMpsKeHUE OT OCEBOM CUIIbI

o, =2
fe
KoadduuueHT NpoyHoCTH TIpy HAJIMYMK OTBEPCTUM M NOMNEPEeYHOTo
CBApPHOro COCANHCHUSA TIPUHUMACTCH paBHbBIM MEHbBLICMY 3HAYCHUIO KO-
3¢ puULIMeHTa NPOYHOCTY B MONEPEYHOM HarpaBleHMU WM Ko dULm-
€HTa NMPOYHOCTH ITONEPEYHOIo CBApHOIro COCANHCHMNA.
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OceBoe HanpskeHWe OT U3rubaroLLero MOMeHTa
Mb

(phwW

J1nst GapaGaHOB WK KOJIJIEKTOPOB CJIeyeT BhISIBUTh Hanbosee ocnabieH-
HOE ceyeHUue, 0ByCcNOoBIEHHOe HaubOMBLUNM M3rMbaloIMM MOMEHTOM M|,
HauMEHbLUHM MOMEHTOM COfIPOTUBAEHNUA W Wi HaUMEHbIUUMU KO3(d-
bULIEHTAMH TIPOYHOCTH QU @, .

5.1.3.3. CpeaHee paguaibHOe HafNpsiKeHUEe OT BHYTPEHHETO JaBJAeHWA
ornpeaensercs no popmyne

clv

0, =2
5.1.3.4. HanpsixxeHue KpyueHHUs onpenensieTcs o opmyne
Mk
2

5.1.3.5. HanpsixeHUs1 onpeaessiioTes 110 HOMWHAbHOW TOJIIMHE CTEH-
KM, BbIOpaHHOI NpU pacueTe Ha BHYTpeHHee NaBjleHUeE.

5.1.3.6. Ilpu onipeseneHK HANPSIKEHUI OT BECOBBIX HATPY30K B (pop-
MyJIbl TIOACTABISIOTCS! yeuaus O, v MomeHTs M, , M, , anipy onipeneieHuu
HanNpsDKEHUN OT AefCTBHS BECOBBIX Harpy301< W CaMOKOMIIEHCalluU B
(hopMyJibl NOACTABASAIOTCS CyMMapHbie yeuaust O + O, M MOMEHTDI
M, +M M +M,,.

5 1.3.7. D,Jm pacqemoro CeuyeHHUst IMIIMHAPUYeCKUX 6apabaHoB, KOJI-
JIEKTOPOB U TPYO BBIYMCASIIOTCS] TPU IJIaBHBIX HOPMaJIbHBIX HaNpsXXeHUs
G,, G,, G,, KOTOpbIE MPEACTABNAIOT CO0Oi anrebpanyeckyio cymmy aei-
CTBYIOLMX B OHOM HamnpasJeHWU HATIPSXXEHWI OT NPUJIOXKEHHBIX K pac-
YEeTHOMY CEYEHUIO Harpy3ok.

IaBHble HANPSXEHUA BLIYUCATIOTCA MO CAeAyoluM dopMynam:

MPY HaJIMYKY KPYTSLLETO MOMEHTA

T=

o, =0,5[c¢+62+ (c¢—oz)2 +47° ];

o, =0,5|:c¢+cz— (cs«,—cz)2 +4I2];
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0,=0,;

TPY OTCYTCTBUM KPYTSILLETO MOMEHTA
6,=0,,0,=0,;0,=0,€CINC > G, >0,
6,<0,0,=0,,0,=0,€CIUC, > o, >0.

s obecrieyeHns ycaoBus G, > G, > G, UHAEKCh NP1 0003HAYEHHUSX
TJIABHBIX HANpsKeHWiE OKOHYATEIbHO YCTaHaBIMBAIOTCS MOCje onpeae-
JIEHMsl YUCTCHHBIX 3HAYEHNI HANPsDKEHNUI G, W G,

5.1.3.8. DKBHBaJIEHTHbIE HAMIPSXEHHSI S, 1 G, Lum pacyeTHOro ceve-

HUST TWIMHAPUYECKOI0 DapabaHa, KOJmeKTopa n TpyObl IPUHUMAIOTCS
PaBHbIMU:

G, =0, 03,
Te G, ¥ G, ONPE/IE/ICHbI 110 BeCOBbIM Harpy3kam O, M, u M, ;
chc = Gl - 03 ?
Iae 6, U G, ONpeMIe/IeHbl MO0 CYMMapHbIM Harpyskam Qq +0, Mbq +M,,
qu + Mkc'
5. 1.4. llonyckaemoe sx6usanreHmHoe HanpsiyiceHue
5.1.4.1. BeanyuHa 3KBUBaJICHTHOTO HarpsiXkKeHWsl B UWJIUHIPHIECKUX
OapabaHax, KOJ/IEKTOpax M Tpyoax OT ACICTBMS BHYTPEHHETO AaBIEHUsI U
BECOBbIX Harpy30K JOJ/DKHA YAOBJIETBOPAThH YCJIOBUIO
¢, <Ll[c].
5.1.4.2. BennunHa 3KBUBAJIEHTHOrO HAMPsiXKeHUsI B TpyOax OT AeCTBUS
BHYTPEHHETO IaBJIEHHsl, BECOBbIX HArpy30K U CAMOKOMTIEHCAlluM TeTJ10-
BbIX pacllIMPEeHMI1 NOJXKHA YIOBAETBOPSTh YCJIOBUIO
o, <1,5[c].

[ns Tpy6ornpoBoaoB 1 TpyO, pacyeTHble TeMIepaTypbl KOTOPBIX 00YyC-
JIOBJIMBAIOT UCTIO/Ib30BAHKE 1151 OMpeaesieHUs NOMYyCKAeMBbIX HaNpPsXeHU
KPAaTKOBPEMEHHBIX XapaKTePUCTUK TIPEAEJIOB ITPOYHOCTH M TEKYUECTH,
JOMNYyCKaeTCsl HeCOOI0JeHUE YKAa3aHHOrO YCAOBUSl, €C/IM MOBEPOYHbIi
pacyeT Ha YCTaJloCTb MO I1. 5.2. 1OKa3bIBAET, YTO 3aJaHHOE UUCIIO LIMKIIOB
paccyMTbIBAEMOIt €T MeHbILE A0MYCTUMOTO.




Komnoe u mpybonpoeodoe napa u 2opsayeil 600bt

119

5.1.5. Pacvem na manoyuxnosyro ycmanocms

5.1.5.1. YcnoBHbBIE 000O3HAYEH USI

5.1.5.1.1. B bopmynax npuHSTH YCAOBHBIE 0003HAYEHUsI MPEACTABIEH-
Hble B Tabnule 5.2.

Tabauua 5.2
VHULA
CumBont Ha3zeanue Ex
U3MEPEHUSs
1 2 3
o INpuBeneHHOe HaMpsiKeHUE OT BHYTPEHHETO MIa
JaBleHUs
[o] HoMuHanbHOe HOMYCcKaeMOoe HampsKeHUe MIla
s MakcumanbHOe MeCTHOE pacyeTHOE Haripsi- MIa
c JKEHWe, OTpeAeTIEHHOE C YYETOM  TOA3Y4eCTH
DKBMBaJIEeHTHbIE HATIPSKEHUs] COOTBETCT-
BEHHO OT BECOBbIX HAarpy30K U BHYTPEHHETO
Cpp O JlaBJIeHUs1 U CyMMapHOe OT BECOBbIX Harpy- MIla
30K, CAMOKOMITEHCALIMM U BHYTPEHHErO JIaB-
JIeHU st
5 YCToBHbIN NTpeaeT AJTUTELHOM MPOYHOCTU MTTa
ot TIPU PaCTsDKEHUU
o, PacueTHass aMIumMTyna HanpspkeHUn MITa
Joryckaemasi aMILTATYIa Han psSKEH U,
[o,] orpeaeneHHasi Mo PpaCyeTHLIM KPUBBLIM MITa
MaJ1OLMKJIOBOM YCTAJIOCTH
[o" ] JonyckaeMasl aMIIINTYAA HanpsKEHU A MTla
o [haBHBIE YCIOBHO-YTIPYIHYE HaMpPSIXEHNS B MITa
i pacueTHo# Touke netanu (i = 1, 2, 3)
o, DKBUBaJIEHTHBIE Hanpsokenus (£, j = 1, 2, 3) MTla
Ao, Pasmax 5KBMBJICHTHBIX HampsDKEHW MIla
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Oxonuanue maéa. 5.2

1 2 3

JlonyckaeMble Harpsi>keHUsi, COOTBETCTBY 10~
LuMe TeMIepaType, Mpy KOTOPOit JOCTH-
[Sprand [O] rajoTcsl MakKCUMAJIbHble U MUHUMaJIbHbIE
SKBUBTEHTHbIE HANPSIKEHMUSI

MIla

Mogayib ynpyroctv, COOTBETCTBYIOLUM i

y o MIla
MaKCMMAJIbHO Temreparype LMKia

Moaynu yrpyrocti, COOTBETCTBYIOLIME TEM-
E E rieparype, Irpy KOTOPOM JOCTMIaloTCsl MaK-
max’ “min | CUMaTbHblE U MMHUMAJ/IbHbIE SKBUBAIEHT-
HbIE HanpsXKeHUS

MIla

N Yucso UMKIOB HarpyXeHust —

N Y10 LUKIOB HArpYKEHN S JAHHOTO TUMa —

i

Jlornyckaemoe YUCIIO LMKI0B HarpyXeHusl
(M TI0 PACYETHBIM KPMBBIM MaJIOLIMKJIOBOA —
YCTaJIOCTH

[NV¥] Jlonyckaemoe Ync10 LIMKIIOB —

Mapamerp, xapakTepu3yIOLINii AOMyCKaeMOoe
D MOBPEXIEHME TIPU COBMECTHOM J€ACTBUM -
YCTTOCTH W TIOJI3YYECTH

Ioka3zaresib cTeneHy B YypaBHEHUN JJIUTE b~
HO# NMPOYHOCTHU

KonndecTBo pasiuyHbIX HOMUHATbHBIX
PEXVMOB

JAnurenbHocTh paboThl NPU JaHHbIX
1 TIapaMerpax, BKJIIouasi BpeMsi fycka 1 g
OCTaHOBa

PacyeTHBI pecype SKCIUIyaTaLnu g
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5.1.5.2. O611ME NTONOXKEHUSI

5.1.5.2.1. PacueT Ha MaJIOUUKJIIOBYIO YCTAJIOCTDb SABJISIETCS TOBEPOYHBIM
M BLITNIOJIHAETCS TIOCTIE BHIOOpA OCHOBHBIX Pa3MepPOB ACTAJH.

5.1.5.2.2. TloBepouHbIit pacueT MPOU3BOIUTCS C YUYETOM BCEX HATPY30K
(OCHOBHBIX Y JOMOJHUTENbHbIX) AJISl BCEX PACYETHBIX PEXXUMOB pabOThI.

5.1.5.2.3. PacueTHbie KPYBbIE MAJIOLIMKJIOBOW YCTAJIOCTH TIPUBENCHDI
IUTSl MaTepUanoB, JOMYLIEHHbIX K npuMeHeHuio TocroprexHanzopom Poc-
CHUM Y TIEPEYUCTIEHHBIX B Ta0. 2.2, 2.3, 2.4 pa3nena 2.

5.1.5.2.4. MeToavka npuMeHuMa JJist pacueta AeTajieii, paboTaloiunux
TpY MaJOLMKIIOBO#H YCTaJIOCTHU BO BCEM MUAra3oHe U3MEHEHUS pacyeT-
HBIX TEMIepaTyp. YpOBeHb TEMIIEpaTyp, 00YCIOBIMBAIOIIUX HEOOX0nH-
MOCTb y4€eTa IMOoJI3yuecTH, YCTAaHABJIMBAETCS COTJIACHO pasfeny 2.

5.1.5.2.5. TloBepouHbIit pacyeT Ha MaJOUUKIIOBYIO YCTaJOCTb
JIOITYyCKaeTCsl He TTIPOU3BOAUTb, €CJU MOBPEXAAEMOCTb OT ACHCTBUS BCEX
BUJIOB HATPY30K YAOBJIETBOPSIET ONHOBPEMEHHO JBYM YCIOBUSIM:

_&_ ; %51
[N, [o]
TTpu pacuete BesmuuHbl {N], B 3TOM Ciiyyae aMIUIMTYbl HATIPAXEHWIA
MPYHUMAIOTCS paBHBIMMU:

G, =30 — IJisl UMKJIOB NYCK—OCTAHOB;

Ap

, =3——0 — 15 LIMKJIOB KOJIeOaHusl JaBJIEHUs] C PA3MaXoM Ap HE Me-

Hee 30 % ﬁv (ucKJoyas nyck—oCTaHOB);

0, =2E0At — 1715 TeMIIepaTypHbIX LIMKJIOB BCEX BUAOB, TIe Af — Tie-
penajl TeMIepaTypsl TT0 TOJNLUWHE CTEHKU, TIEPUMETPY U JJTUHE NEeTANH,
BKJIIOYAS KOJieOaHWsa TEMIEPATYPhl CpeAbl BO BpeMEHH.

CyMMapHoe 3KBHUBaJIEeHTHOE HampsiKeHue G, OTIPEAEINAETCS sl HO-
MHHAJILHOTO peXuMa 3KCIulyaTaluuu.

5.1.5.2.6. PacyeT HarpsiXeHUH B 3jleMEHTAX KOTJIOB U TPYOOITPOBOAOB
TIPOM3BOAUTCS 110 METOAMKAM, U3JIOXEHHBIM B pasgenax 6, 7, 8, 9 u 10.

Hornyckaerca ucnojib3oBaHUE APYTMX PacYETHBIX METOOUK, a TaKXe
5KCTIEPUMEHTAIIbHBIX 3HAYEHUI HaNPSXKEHUIA, ONpeie/IeHHbIX B YCIIOBUX,
COOTBETCTBYIOLIMX YCJIIOBUSIM 3KCIUIyaTALIN.

5.1.5.3. ITepeMeHHBIe HATPY3KU
5.1.5.3.1. 3a uuka HarpyxeHus NMPUHUMAETCA TIOBTOpPSIOUIEECS
© Odopmnenne. 3A0 HTLL 115, 2010
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W3MeHeHWe Harpy3ku (Kak CHMJIOBOI, TaK MU TeMMepaTypHO#) OT
MEepPBOHAYAJILHOIO 3HaY€HUS 10 MAKCUMaJIbHOTO (MMHHUMAaJIbHOTO) U BO3-
BpaT K NnepBOHAYalbHONM Harpyske. LIMK1 HarpyxeHMs XapaKtepu3yercsl
aMITJIMTYI0M HANPSKEHMST, UNCIOM LIMKIIOB HAarpyXXeHM1sl U YPOBHEM MaK-
CHUMaJIbHOM TeMIIepaTypbl LMKIA.

5.1.5.3.2. Ipu pacueTe Ha yCTaIOCTb YYUTHIBAIOTCS C/EAYIOILNE HATrpy-
xKamouue GakTopbl:

W3MEHEHWE NaBleHUs TIPU MYCKe—OCTAHOBE KOTJIa;

KosiebaHusi paboyero JaBiaeHMs TIpU 3Kcryatauuu (6osnee 15 % or
HOMMHAJILHOTO 3HaYeHNs);

M3MEHEHUE BHEUIHMX Harpy3oK Ipu 3KCIjyaTalyu (BeCOBble Ha-
Ipy3KH, HaayB M T. I1.);

TEMIIepaTypHbIE NEpenaabl MpU MycKe—OoCTaHOBE KOTJ1a, BKJII0Yast KOM-
MEHCaLMOHHbIE HATPy3KH TIPH TETUIOBbIX PACLLMPEHUAX TPYOOIIPOBOJIOB;

JIOTIOJHUTENbHbIE TIEPENaabl TEMIIEPATyp, BbI3bIBAlOLLIME KOJEeOaHUs
TeMIepaTyphbl Cpeabl WM TeTLUIOBOTrO NMOTOKA MPU AKCIyaTalluu.

5.1.5.4. TlepeMeHHbIe HANPSIXKEHUsI

5.1.5.4.1. Pacyet Ha ycTajoCTh OCHOBLIBAETCS HA YCJIOBHO-YIIPYTMX Ha-
MPSDKEHUSIX, NEMCTBYIOIMX B BbIOPAHHOM TOUKE paccunThiBaeMOi AETaNU,
TI€ OXXMAAIOTCS HAUOOIbLLIME HaMpsXKeHUs. PacyeT npousBoauTcs L1s Bcex
OCHOBHBIX 3TarnoB 3KCIUIyaTalMu: Mycka, paboyero pexuma, OCTaHOBa.

5.1.5.4.2. Inq Kaxmoil BbIOpaHHOM TOYKM ACTaIN OIpeNessioT Tp1
MIaBHBIX HOPMAIBHBIX HATIPSDKEHMS! O, C,, O,, NIPEACTABJIIOIMX CODOi
anredpanyecKyio CyMMy AeMCTBYIOLLHUX B ONHOM HarlpaBjieHUM Hamnpsi-
JKEHM OT BCEX NPUJIOXKEHHBIX B JAHHBIII MOMEHT Harpy30kK ¢ y4eToM Me-
CTHBIX KOHLIEHTPATOPOB HaNPsKEHUI (OTBEPCTHIA, TanTeNei U T. 11.). 3Ha-
YyeHUs1 KO3(P(ULMEHTOB KOHLIEHTPAUUH CllelyeT NPUHUMATh TI0 pacyeTy
HanpsiKeHWi B COOTBETCTBUH ¢ 1. 5.1.5.2.6.

Ilpumenanue. 1o pa3paboTKM COOTBETCTBYIOLLEN METOANKM pacueTa ans 6apabaHos 1
KOJIIEKTOPOB KO3 DU IUMEHT KOHLEHTPALMU OKPYXKHbIX HANPSIKEHW i1 OT AeCTBUSI BHYT-
PEHHEro AaBieHusi HA KPOMKaxX UMANHAPUYECKHX OTBEPCTHI NOMYCKAeTCsl MPUHMUMATh
PaBHBIM 3, A5t BbINYKABIX AHULL 2,2, 2 KOI(MOUUMEHT KOHUEHTPALIMK OKPYXHBIX U Oce-
BBIX HaMPSIXKEHUH OT ACHCTBUS TeMIIEPATYPHOro nepenana rno TOAUMHE CTEHKU IUIsl UU-
JIMHAPUYECKHX U chepUYECKUX JeTaliei paBHbiM 2,0.

5.1.5.4.3. Inst WWIIMHAPUYECKUX deTaieii [IaBHble HOpMaJibHble HaMpsi-
XEHHs1 O, OTIPEENSAIOTCS B COOTBETCTBMM C . S.1.
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5.1.5.4.4. o 3HaYeHUsIM IJIaBHBIX HOPMaJIbHBIX HANPSIDKEHUH onpene-
JISIIOT 9KBUBAJICHTHbIE HATIPSAXEHUS IS PaCYETHBIX TOYEK JETalU B 3a-
JIaHHbIE MOMEHTHI BPEMEHU KaK a/ire6panvecKyto pa3HOCTb IVIABHbIX HOP-
MaJIbHbIX HanpsKeHWit:

0,=0,-0,.

5.1.5.4.5. HanpsixeHusl, BbI3biBagMble TEXHOJIOTUYECKUMHU OTKJIOHEHU -
SIMU TIPU U3TOTOBJIEHUM AETajU (pa3sHOCTEHHOCTb TPYO, CMELIeHHEe Kpo-
MOK Y T. T1.), HE YYUTBLIBAIOTCA, €C/IU BEJINUYUHA OTKJIIOHEHUI HE MPEBbI-
11aeT HOPMbI, YCTaHOB/IeHHOH B [paBuiiax rocroprexHaasopa.

5.1.5.5. PazMax ¥ aMTIMTyoa epeMEeHHbIX HaTIPsSI>KEeH U

5.1.5.5.1. 1ns KaXn0ro UUKIIa Harpy>XXeHUsI CYLLIECTBYIOT PEXXUMBI, TIPY KO-
TOPBIX MPUHUMAIOT MAKCUMAJIbHbIE 1 MUHAMAJTbHbIE 3HAYE€HHS BETUUWHBI.

(o)

Ge[j, max | ¢ij, min
B Enn
max min

B pacueT BBOAMTCSI pa3Max yCIOBHO-YNPYTrMX 3KBUBaJIEHTHBIX Ha-
TMPSDKEHNH AG,;, PaBHBIA HaMBOIbIIIEMY 3HAYEHHIO!

8]

eij, max

E E

max min
5.1.5.5.2. PacueTHast aMIuTyaa HampsikeHu il TIpUHUMaeTCst Haubob-
LIei M3 CIeAYIOLIMX BEAWYUH, ONPEEIsIEMBIX MO (popMyiaM:
Ac

o,=—=
2

AG . AG

G = cif eif
; .
2 1’ 5 <[G]max + [o-]min )
5.1.5.5.3. Ecnu netanb noasepraercsi A€HCTBUIO LIMKJIOB PA3HOTO TUTIA,

TO BeJIMYMHA PACUETHON aMTUTUTYIBI G, OTIPE/IEIISETCS OTAENBHO WISl KaX-
JIOTO TUTIA LIMKIIA.
5.1.5.6. JonyckaemMasi aMIUIMTya repeMeHHbIX HaNpsoKEHU A
5.1.5.6.1. 1as OUEHKH AOIMYCKAeMO aMILJIMTYAbl MEPEMEHHBIX
HanpskeHu# [G]] Npu 3a1aHHOM YuMciIe UMKIOB N WM AOTYCKaeMOro
yucsia uMKIIos [N'] npy 3a1aHHO# aMIIMTY/IE HANIPSXKEHHUi G, NCTIONb3Y-
€TCS TIPUHLIMIT CYMMUPOBaHUs TIOBPEXIEHWI B BUZIE

§)

eij, min

Ao, =E,

ciy |
s
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m

N |1,259

[N] 01/(
rae m onpeaensieTcs cornacHo 1. 2.6.
3HayeHus napameTpa D npuBeneHbl Ha puc. 5.1. PekomennyeTcs npu-

HuMaTh G, =1,5[C].

<D;

c?

D, 1,0

0,9—X

0,8 —

0.7 N ]
N

0,6
0,5

0 0, 02 03 04 05 06 07 08 09 1,0
[1,25(c./0./)]1"™

Puc. 5.1. CyMMapHasi NOBpeXnaeMOCTb KaK (hyHKIIHSI OT NOBPEXIAEMOCTH,
BbI3BAHHO# TOJI3yYeCThIO

5.1.5.6.2. lonyckaemas aMILIMTy/1a IEPEMEHHBIX HANPsiXeHuii [o, ] ans
33JaHHOTO Yyycia LMKI0B N My JonyckaeMmoe ynucio UMkioB [N] ang 3a-
AQHHOJ aMIUIMTY/bl IEPEMEHHBIX HAMPSIKEHWi G, 6e3 yueTa BIAusIHHsI 110~
BPEXIECHNUS OT TOJA3YYECTH ONPEAEasIOTCS 110 KPUBBIM MaJlOLIMKJIOBOI1
YCTa/0CTH, TIPUBEAEHHBIM Ha rpadukax iisi MAKCUMaJIbHOI TeMmepaTy-
pbI uMKiIa (puc. 5.2, 5.3, 5.4).

PacyeTHble KpMBbIE OTKOPPEKTUPOBAHDI B LIEISIX YU€Ta BAMSAHUS Cpel-
Hero HaripsikeHus (acuMmerpuu unkia). [ockonbKy Npu UCTBITAHMSX,
MO pe3yibTaTaM KOTOPbIX MOCTPOEHbI YCTaJOCTHbIE KPUBbIE, HE YYNThIBA-
JIOCh BJIMSIHYUE KOPPO3UM TIPH HApYLLIEHUsIX BOLHOTO PeXuMa U KOHCep-
BalMU KOTJIOB K TPYOOINPOBOAOB, BIUSIHUE 3TUX (haKTOPOB JOJKHO YUM-
ThIBaThCSi BBEAEHMWEM AOMOJHUTENbHOrO KO3 dulIMeHTa 3amaca o Ha-
TIPSIKEHUSIM He MeHee 4 WIHN 1O IOIroOBeYHOCTH He MeHee 50.
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Puc. 5.2. PacueTHbie KpUBbIE MaJIOLIMKIIOBOM YCTANIOCTU YITIEPOAUCTHIX CTaiei
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PacuyeTHble KpUBbIE MAJIOIMKIIOBOH YCTAIOCTH HU3KOJIETUPOBAHHBIX
craneit Mapok 12XIMD,15X1M1P, 12MX u 15XM
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Puc. 5.4. PacueTHble KPUBbie MaJIOUMKIIOBOM YCTalOCTH ayCTEHUTHBIX XPOMO-
HUKENEBbIX CTaNEH

5.1.5.6.3. I1pu MaKCMMaibHbIX TEMIIEPATYPaX METa/L1a, OTIMYAIOLMXCS
OT NPUBEAEHHbIX Ha rpadukax (cM. puc. 5.2, 5.3, 5.4), nonyckaemas amIi-
JINTya HampsiXeHUH [G | uam ponyckaemoe YMcio LHUKIOB [N]
ONpeaensitoTcsl AMHERHON UHTEPIONSLNEN; IKCTPANOASILUS KPUBBIX He
IOITyCKaeTes.

5.1.5.6.4. PacueTHOEe HanpsKEHKWE NPU NOA3YYECTH O, MPEACTaBIseT
€000i1 MaKCHMaJIbHOE TJIaBHOE HOPMaJIbHOE HaMpsiXXeHWe, onpeaeieHHoe
C YY€TOM TUJIACTUYHOCTH U TIOJI3y4eCTH MaTepualia mpy HOMMUHAJBHOM pe-
2KMME OKCIUTyaTallun.

Ilpumeuanue. 10 pa3paboTK1 COOTBETCTBYIOLLE I METORMKH pacueTa 6apabaHOB M KOJI-
JIEKTOPOB JONYCKAETCsl APUHMMaTD O, HAGOJIbLIMM U3 3HaY€HHH, BBIYNCIIEHHBIX 10 op-
MyJiaM:

o,=Ko,; o, =Ko,
rae K= 1,4 npn 4Gy <1
1’ 5 ([G]mzlx + [G]min )
Ao,
K=1,5npu >1.

1,5 ([O']max + [G]min )
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3HaueHns G, U G, CAEIyeT OTPENENsITh, NPUHKMAS 3HAUYEHUS K03 duLMeEHTa OC-
nabneHust OTBEPCTHSIMU @ = 1.

5.1.5.6.5. Ecim 1,25(0,/0,,.) 21, To nonyckaercs He 6onee 1000 pa-
CYETHBIX LIMKJIOB TyCK—OCTaHoB; ecm 1,25(6, /0,,)<0,5, To noBpexna-
€MOCTb OT MNMOJI3y4eCTU HE YYUTHIBAETCSI.

5.1.5.6.6. Ecnu B pacyeTHO# TOUKe JeTajau UMEIOTCS CBAPHbIE 1IBBI, TO
JIONyCKaeMoe YMC/I0 LIMKJIOB YMEHbILIAETCsl B [1Ba Pa3a Mo CPaBHEHMUIO C
NMOJAYYEHHBIM IT0 KPUBBIM MATOLMKIOBOI YCTATOCTU IIPU OTCYTCTBUU
LLIBOB.

5.1.5.6.7. Eciv geTaiib MoABEPraeTcsi LIMKIIAaM HarpyXeHus pasnuyHo-
T'O TMMA FIPXA HEM3MEHHBIX 3HaUEHUSIX TTapaMeTPOB HOMUHATBHOTO PEXH-
Ma, TO [UIsl OHEHKHW AOJTOBEYHOCTU CJIeMyeT UCTIONb30BaTh GOPMYJTY

m

N 11259 | <p.

o [NV, Gy
Ecnu B npouecce paboTbl 3HaYe€HUsI TeMMepaTypbl U HArpy3ok mpu
HOMMHAJIbHOM PEXUME U3MEHSIIOTCS, TO TS OLIEHKHU AOJITOBEYHOCTH Clie-
JIlyeT UCNob30BaTh (hopmyny

m

125 <D,
2[N] 3 ‘

i=l i=l ‘C 0(1:/,),

1
me T, =T,
i=l

5.1.5.6.8. Ecau 3apaHHoe uncio uuknos meHee 1000, To pacuer peko-
MeHayeTcsl npou3BoauTh Ha 1000 LuKIOB.

5.2. Pacuet TpyOONpoBOIOB napa U ropsyeii BOAbI HA JONOJHUTEIbHBIE
HATPY3KH ¥ MAJIOLMKJIOBYIO YCTAJIOCTh

5.2.1. O6wue nonoscenus

5.2.1.1. Tlpeanonaraercs, 4yTo paboyue napameTpbl TPaHCIIOPTHPYe-
MOt cpelbl B Te4eHHE MMOTHOTO CPOKa CIyObI TPyOOTIpoBOa HE U3Me-
HS0TCS.
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JlJisi BBITIOTHEHUSI pacyeTa NMPOYHOCTH TPYOOIpoBOaa HEOOXOAMMO
TpeABapUTENILHO ONPENeUTh BOZHUKAIOLIME B HEM BHYTPEHHHUE CWIOBbIE
dakTopnt. [IprmeHsitoLLMecst 1Jist 3TOi LIeIM METOAMKY U IIPOrpaMMBbl OC-
HOBBIBAIOTCS HA Pa3/MYHbIX KIAaCCHUYECKMX M CTIeLMalbHBIX METOJAX pac-
KPBITHS CTaTUYECKOI HEOIpPeneIMMOCTH,

5.2.1.2. IpeaycmaTtprBaeTcs BHITNOJIHEHNE pacyeTa IPOYHOCTH TPyOo-
TpOBOMA KaK Ha CTaTUYecKoe, Tak M Ha LIMKJIM4ecKoe HarpyxeHue. [pe-
JlyCMOTPEHBI pa3iinyHble TpPeOOBaHMSI K pacyeTaM BbICOKOTEMITEPATYPHBIX
Y HU3KOTEMIIEPATypHbIX TPyOOnpoBoaoB. K BbICOKOTEMIIEPATYPHBLIM OT-
HOCATCS TPYOOMPOBO/AB U3 YITIEPONUCTBIX, HU3KOJIETMPOBAHHbIX MapraH-
LIOBUCTBIX, XPOMOMOJINOAEHOBBIX U XPOMOMONMOAEHOBaHAIMEBLIX CTaJIEH,
SKCITIYaTUPYIOLLIMXCS IPU TEMIIEpAType cpelbl B HUX Bhilie 370 °C, u Tpy-
60onpoBOAbl U3 AYCTEHUTHBIX MapoK CTajei, SKCIIYyaTUPYIOWMXCS TIPH
TemIneparype cpelibl B HUX Bbilie 450 °C. OcTanbHbie TPYOONpOBOALI OT-
HOCSITCS K HU3KOTEMIEepaTypHBIM.

5.2.1.3. Pacuet HU3KOTEMIIEPATYPHbIX TPYOOITPOBOAOB Ha CTATMYECKOE
HarpyXxeHue Mpou3BOANTCS 1o hopMysiaM, NOJYYEHHBIM IT0 METOAY Ipe-
JeJIbHOTO cocTosiHMS (hopmyIbl 1Uist pacyeTa TpyOONpoOBoIa HA COBMECT-
HOE JeMiCTBUE JaBJIEHUA, BECOBOI Harpy3ku u pabounx Harpy3ok rnpome-
JKYTOYHbIX 0n0p). Pacyer e Takux TpyOoOIpoBOAOB Ha LMKIMYECKOE Ha-
IPY>X€HHE TTPOU3BOAUTCS MO METOAMKE, OCHOBAHHOM Ha MCCJIEAOBAHMSIX
B 00J1aCTM MAJIOLIMKJIOBOM YCTaJIOCTU M YUMTBHIBAIOLLEH pe3yibTaThl DKC-
TIePUMEHTAJIbHOIO UCCIEIOBaHUSI pa3pylIeHUsl 3IEeMEHTOB TPyOONpPOBO-
1A TIpU LMKJIMYECKOM HarpyxeHuu (popmMyJibl 4jist pacueTa Ha COBMECT-
HOE [IefiCTBME HABJICHMSI, CAMOKOMIIEHCALIMU U YCUIMI CONMPOTHUBIIEHUS
TNPOMEXYTOYHBIX OTOP).

5.2.1.4. PacyeT BbICOKOTEMIEPATYPHBIX TPYOONIPOBOAOB Ha COBMECT-
HO€ CTaTUYeCKOe HarpyxeHue JaBjieHUeM, BECOBOM HArpy3Koi ¥ yCuiu-
SIMM OMoOp B paboyeM COCTOSHMH TaKXe BbINOJIHSAETCA MO opMyJiaM Tpe-
JleJIbHOTrO cocTosIHMA. JIIs pacueTa TakuMx TPyOONpPOBONOB Ha CTaTHYec-
KO€ AEICTBUE BCEX Harpyxamouux (pakTopoB B paboyeM COCTOSTHMH
IPUMEHSETCA METOJ MaKCUMAJIbHBIX HANpSIXEeHWI MPU ydyeTe pesakca-
LMY HAIpSKEHUI caMOKOMITeHcaluy. 1IMKINYHOCTh HarpyXeHHsl Bbl-
COKOTEMITepaTYPHbIX TPYOOIPOBOAOB yYMTHIBAETCSI B pacyeTe HEAOTYLIE-
HMEM IUIACTUYECKUX TIEPETPY30K B XOJOJHOM U paboyYeM COCTOSHUM.
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5.2.2. Yenognoie 0b6osnauenusn

5.2.2.1. B dpopMysiax TIpUHSATBH 0003HAYEHUS, TIPEACTABIEHHBIE B

Taba. 5.3. Tabauua 5.3
CumMBon HanmeHoBaHMe Enyrnna
U3MEPEHUSsT
1 2 3
D HoMuHanbHbIii HApY>XHbII ApnaMerp MM
a MONEPEYHOro CeUEHUs1 TPYObl
Ky HoMuHanbHast TonmHa CTEHKU TPYOBI MM
r Cpennuii paauyc nornepeyHoro ceueHus MM
R Panuyc oC¥ KpUBOJUHEHHON TPYOBI MM
HauyanbHaa aninnTMyHOCTb (OBAIBHOCTB) O~
a MEPEYHOIO CEUYEHUSI TPYObl (OTHOLLEH Ve pa3- %
HOCTM MaKCHMMAaJILHOTO U MUHUMATLHOTO Ha-
PYXXHbIX IMAMETPOB CEYEHUS1 K UX TIOJIyCYMME)
F Tlnowanb NONepeyHoro CEYEHNsi Tpyobl Mm?
w MOMEHT CONPOTUBAEHUS TPYObI N3Oy Mm3
A bespa3mepHbl i reoMerpryeckuii napamerp —
o Yron MeXy KpaliHUMK Ce4eHWSIMU KPUBO- rpan
JINHEAHON TpYyOBbI
" Pabouast TeMnepaTypa CTEHKM y4yacTKa o
p TpyoOIpoBoaa
18 Temnepatypa CreHKU B XONOXHOM COCTOSIH UM °C
' TeMmneparypa HarpeBa ydyacTka Tpyoorposoaa °C
3 (tu = tp B tx)
@MDUKTUBHBIE TEMIEeparypbl HarpeBa, NPUHU-
A MaeMble B pacyeTax Ijisi paboyero u XoJol- °C
HOTO COCTOSIHUSI
/] Pa6Gouee naBneHue B Tpybonposoae Mrla
Mx’ M, M M3rubaroimme u KpyTsiiuie MOMEHTBI B Ce- H-mm
¥y ¢ [yeHuu TpybonpoBoaa
OceBasi cina B CE€YeHUM TpydornpoBoaa, BO3-
N HUKaloIlasi oA, ACHCTBMEM BECOBOM Harpys- H
z KM M CAMOKOMIIEHCALlUM TEMTIEPATYPHbIX
paciuvpeHn
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Oxonuvanue maéa. 5.3

2

3

BespasMepHblii apameTp BHYTPEHHETO 1aB-
JICHU SI

Monynb ynpyroctd Matepuvana

MIla

Monyns ynpyroctu Marepuaia npu padoueii
TeMnepatype

MIla

| & (w8

To ke, B XOIOOHOM COCTOSIHUM

MIla

KoaddmineHT nonarmsocTi KPUBOAMHEH-
HOW TPyObl, YYUTHIBAIOLINI BIUSAHAE BHYT-
PEHHETO aBneHus (OTHOLLIEH Ue NOAATIN-
BOCTU Ha U3MMO KpMBOJIMHEHHOM U NPSIMO-
JIMHEHOM TpyO OIMHAKOBLIX CEYEHUI U
Marepuasia)

KoadduumeHT nosaramBocTyi KpUBOJIU HEM-
HOIA TpYOBI, YYUTHIBAIOLLIMIA BIMSIHNE BHYT-
PEHHETO AABACHUSI U COMPSDKEHUS C TIPSIMO-
JIMHEHHbIMU TpyOAMM

KoapdnumeHr uHteHCUDMKAIUKU U3rMOHbIX
MOMEepPeYHbIX HAMPSDKEHUH B KPUBOJIMHEM-
HOM1 TpyGe

KoadbdunumeHT M1HTeHCH(PUKALNKY U3TMOHBIX
MPOJIOJILHBIX HATIPSIKEHUA B KPUBOJIM HEW-
Holi TpyOe

O‘np

[1puBeneHHOe HanpsbKeHWE B CTEHKE TPYObl
OT AeWCTBUSI BHYTPEHHETO aBJICHUS

MIla

Sy Spn

IlpononbHble HaNpspKeHUs OT U3rMOAaloLLETO
MOMEHTA ¥ OCEBOH CHJIbI

MIla

HanpsixeHue KpyyeHust

MIla

JonyckaeMoe HanpspkeHue Mpy pacyere Tpy-
GONpOBOAA TOIBKO Ha NEHCTBUE AABICHUS

MIla

KoahdnupeHTsl NpoYHOCTY NPOAOSIbHOFO U
ONEPEYHOro CBapHBIX CThIKOB

KoahduimeHT neperpy3ku

Joryck Ha yTOHeHHe CTEHKH TPYObl

MM
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5.2.3. Omanwer noanoeo pacuema mpybonpoeooa

5.2.3.1. lng oueHKM TIPOYHOCTH TPYOOTIPOBOAA, a TAKXKE ISl OTIpeae-
JIEHUs TepeaaBaecMbIX UM YCUJIMI Ha 0060pyIOBaHME U NEPeMELIICHUI €ro
CEeYeHMH IpU HarpeBe TIPOU3BOANTCI MMONHBIM pacyeT Tpybomnmpo-
Boaa. OH cknaabiBaeTcs U3 psila PacyeTOB (3TAMoOB), KAXABIN U3 KOTO-
PBIX BLITIOJHSIETCS] HA COBMECTHOE IEHCTBUE ONPEAETEHHOTO YaCTHOTO CO-
YyeTaHUs Harpyxamwuux dakropos (Tabds. 5.4).

Tabauua 5.4

Dranbl M0JHOro pacyera TpyGonposoaa

YyurbiBacMble Harpy-
Xatoe hakTopsl ISt

Ha3zHauenue stana pis

S - TpyOOTIPOBOAOB
O603Ha-| Conmepxa TPyGOTIPOBOIOB PpydonposoA
YeHHe | HUe ITamna
HU3KOTEM- | BBICOKOTEM- | HU3KOTEM- | BbICOKOTEM-
Tie pPaTyPHbIX | IEPATYPHbIX | TIEPATYPHBIX | IEPATYPHDBIX
1 2 3 4 5 6
BHyTpeHHee naBieHue; .
Pacuer Ha ’ OuieHKa cTamyecKoi
o BECOBasl Harpy3Kka; YowTst
IeicTBre MPOYHOCTU HA COBMECT-
1 . MPOMEXYTOYHBIX OIOp B .
BECOBO#A HOE JeUACTBUE YKA3AHHBIX
Harpy3ku pabotiem cocTostHmi HATPYXalolux hakTopoB
Py (paGouuie Harpy3Ku oriop)
BHyTpeHHee 1arneHue; OugHka
BECOBAST HATPY3KA;, YCUITUST craryuec-
Pacyer wiss | TPOMEXYTOUHBIX OITOp B KO# TIpOY-
pabouero | PabOUeM COCTOSHUY; TeM- HOCTU Ha
cocTosHus | TePaTypHOE paciLipeHue COBMECTHOE
HA COBMECT- (camMoKoMITeHcaLsi); IeiictBre
1 HOe Jeicr- | «CODCTBEHHbIS> CMEILIEHUS] BOSX Har-
BUe Beex | 3ALLEMIIEHHBIX KOHLEBBIX PY>AIOLLMX
HarpyXaio- CeUeHUH ¢akTopoB
Ho Camopac- OnipeneneHue yomit
GakTopoB | MoHTaxHast | TSDKKA WK pe Y
BO3IEHCTBYS TPYOOIPO-
f Mo ol BOIA HA 00OPYIOBaHKE
PaCTSDKKA

© Odopmaenne. 3A0 HTL 116, 2010



Hopmot pacuema na npoynocmo CMayuoHapHvix

132
Oxonuanue maba. 5.4
1 2 3 4 5 6
OugeHka
Pacuerra | BHyrpeHHee naBnenue; | YCTIOCTHOU
Jeiicteye | TemmeparypHoe paciuy- | MPOYHOCIM
TeMriepatyp- | peHue; «COOCTBEHHbIS» |  OnpenesieHNe TeMIepa-
111 |HOro pacium-| CMeILEeHNs! 3alIeMIIEH- | TypHBIX NepeMeLLeH il (Te.
PeHMsA (Ha HbIX KOHLIEBbIX CEYCHUIA, TepeMeLLIEHHI TPy Tiepe-
CaMOKOM- | YCHJIMsI CONPOTHRIEHHUS | xome TpYGONpPOBOAA U3
HCHCE]L[I/]}O) TIPOMEXYTOUHBIX OTTOP XOJIQIHOTO COCTOAHWS B
paboyee)
Pacyer st Becogast Harpy3ka;
XOJIOIHOTO CHJINISL TIPOMEXKY -
(HepaGoye- TO'-ISII-IbIX ono;?(ZHarpywu Ouerika
I0) COCTOsI- OMNoOp B XOJIOAHOM Mpo4HOCTH
v HWs Ha COCTOSIHUH )
COBMECTHO®
JeHCIBYE Onpepenenue ycwmi
Beex Harpy- | MoHTaxHasi| Camopac- | BosieiicTBust TPyGO-
SKAIOLLIMX pacTsKka TAXKKA npoBoaa Ha o6opy-
(paxropoB JIOBaHUE

Kaxk BuaHo u3 Tabi. 5.4, oueHKa IMPOYHOCTH He TpedyeTcs:
[U151 BbICOKOTeMIEpaTypHoro TpybornpoBoza B pacyete no stany 111;

IU1s1 HU3KOTeMIIepaTypHOro TpyooIipoBoaa B pacueTax no atanam Il n 1V,

5.2.3.2. Ha sranax I, 11, III nonHoro pacueTa BHyTpeHHEe AaB/ieHUE HA
yyacTke TpyoonpoBoia NPUHUMAETCS PaBHbIM MaKCHMalbHOMY paboye-
My JaBJICHUIO TPAHCTIOPTUPYEMOIA Cpelibl Ha 3TOM yuacTKe.

5.2.3.3. PaGouasi TeMrneparypa CTeHKM yyacTKa TpyGonpoBoaa t, Ipu-
HUMaeTCsa PaBHOWM MaKCUMMaIbHOI paboyeit TeMnepaType TpaHCIOPTUPY-
€MOI1 Cpejibl B TipeesiaX 3Toro yyacTka.

5.2.3.4. B pacuetre no stany l11 B kKauecTBe TeMIiepaTypbl Harpesa yya-
CTKa TpyOonpoBoIa MPUHUMAETCS] pPa3HOCTh €r0 TEMMEpPATyp B paboyeM M
XOJIONHOM COCTOSIHIM, T.e. f, = f — f,. 3Ha4eHne KO3 PuLIMeHTa TNHEH-
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HOTO pacLIMpeHMsl MeTajlla B pacyere 1o artarny 111 npuHumaeTcst B 3aBU-
CUMOCTH OT paboyei TeMIlepaTypbl t

5.2.3.5. Pacuer mo atany | mpousBoAUTCS IMPU HYJIEBOM 3HaY€HUU TEM-
neparypbl Harpesa Tpyoonposoaa (M1u NMpy HyJIEBOM 3HaueHUU Koadhu-
LIUEHTA JIMHEMHOT'O PacIIUPEHUsT) U HYIEBbIX 3HAYEHUSIX «COOCTBEHHBIX»
CMELIEHUH KOHLEBBIX 3aLLEMJIEHHBIX CEYEHUIA (3TU CMELIEHUS BbI3bIBa-
10TCS TEMITEPATYPHBIM PacClIMPEHUEM Kopriyca 000pylioBaHUs).

5.2.3.6. Pacyet HU3KOTeMITEpaTYPHBIX TPYOOIIpOBOAOB Mo 3tamny 11 npo-
M3BONUTCS TNPU BBEACHWUU 3HAYEHWM AEUCTBUTEILHON TEMMepaTypbl Ha-
rpeBa yyacTKOB 7 .

[Mpu pacueTte BbICOKOTEMIIEPATYPHLIX TPyOONpoBoaoB no stamy 1 B
LEeJSIX OLEHKHN NPOYHOCTHU IOITyCKAETCsl YUeT CaMOPAaCTSIXKHU, 00yC/I0B-
JICHHOM peJjlakcaluver HaTpsKeHUA caMokKoMrieHcauuu. B aTom ciyuae
BMECTO 3HAYEHHI IeACTBUTEABHOM TEMITepaTypbl HarpeBa BBOASTCS 3HA-
YyeHUst GUKTUBHOM (YCIIOBHO 3aHMXXEHHOI) TemriepaTypbl Harpesa, Om-
penensieMbie no dhopmyse

Lo =0,5%1,,
rae y — Ko3pdUUMEHT ycpenHEHUs] KOMMEHCALMOHHBIX HanpsiXeHWi,
TIPYUHMMAEMbIH MO pUC. 5.5 B 3aBUCMMOCTH OT paboueil TeMrnepa-
TYpbl tp.

[1py 3TOM BBOAMMbIE B pacueT 3HAYEHUSI «COOCTBEHHBIX» CMELLEHUI
KOHLIEBbIX CEUEHU TaKXe JOKHBI ObITh YMEHbILIEHBl YMHOXEHUEM Ha
koadduuuent 0,5y.

Bo Bcex cnyyasx pacyet no srtamny |1 nponsBoauTcs NMpu 3HaYEHUSIX
K03(hGULUMEeHTa JMHEHHOTO pacuIMpeHusi, COOTBETCTBYIOUIMX pabouei
TEMIlEpaType y4acTKOB tp.

5.2.3.7. Pacuerno arany IV Hu3koTeMnepaTypHbIX TpyOOTIPOBOJOB BbI-
TIOJTHSIETCS! TIPU HYJIEBOM 3HaYeHWU TeMIlepaTypbl HarpeBa (MJIK HYJIEeBOM
3HaueHUM KoaddULIMeHTa JIMHEIHOTO paclivpeHust).

PacueT no stany 1V BbicokoTeMIepaTypHbIX TPYOOITPOBOAOB IMPOU3BO-
JUTCS TIPY BBEICHUU B KayecTBe 3HAUEHUI TeMTiepaTypbl HarpeBpa y4acTKOB
(UKTUBHOI OTPULIATENBHOI TEMIIEPATYPhl, ONpelesieMoit ro (hopmyne

t,=-0t,

x$
rae 6 — KodhGUUUMEHT penakcallii KOMITEHCALIMOHHDBIX HanpsKeHUi npu-
HUMaeTCs1 1O PUC. 5.6, a TAKXKe NPH BBEIEHUM 3HAYEHWI1 PUKTUBHBIX
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«COOCTBEHHBIX» CMEILEHUH KOHLIEBBIX CEUEHWI, MONYYaIOLLMXCS
B pe3yJbTaTe YMHOXEHUs 3HAYEHMI AEHCTBUTENIbHBIX CMEUICHMI
Ha BEJIMYMHY & CO 3HAKOM «MHMHYC». Ilpy 3TOM npuHMMaeMble
3HaueHus1 KoadduumeHTa NMHEHHOro paclIMpPeHusl JOKHbBL CO-
OTBETCTBOBATH paboucii Temneparype 7.

X
I ™~ 3
0,7 T~
o S~ 2 \
M \\
0,5 \ \
0’4_ ) \
O’3||||||| PR TN N Y YO OO T A T Y A AN N W '

370 400 450 500 550 600 650 Tos °C
Puc. 5.5. KoadhduuneHT ycpeaHeHUs KOMNEHCAUNOHHbIX HaNPsIXKEHMIA:
1 — cranb 20; 15T'C; 16T°C; 2 — 12XIM®; ISX1IM1®; 15XM; 12MX;

3 — X18HI10T, X18H12T

5.2.3.8. Pacyer o aranam 1 u 11 npor3BoauTcs npu MOAYJisIX ynpyroc-
TH MaTepyana, COOTBETCTBYIOIMX paboueii TeMneparype f, a pacyeT 1o
atanaM 111 n 1V — npu Monynsix yrnpyroctu, COOTBETCTBYIOLIMX TEMIIEpa-
TYPE XOJIOAHOTO COCTOSHUSA £ . 3HaY€HME MO/LYJIsl YNIPYTOCTH ClleAyeT Npy-
HMMAaTb COIIaCHO TIPMJIOXKEHMIO.

5.2.3.9. Koa(ppuimeHT TMHERHOro pacluMpeHUs MaTepuaia Clieayer
MNPUHUMATD COTJIACHO TIPUJIOXKEHMIO.

5.2.3.10. Pacyersbl 1o 3Tanam 1, 11, IV BHITIONHAIOTCS NpyU BBEIEHUUN
COOTBETCTBYIOILMX 3HAYEHMU I YCUJIMIA NPOMEXYTOYHBIX YIPYTHX ONop (MX
Harpy3ok B paGo4eM U XOJ0JAHOM COCTOSSHUM TPYOOIpoBoaa).

Yeunus COnpoTvBIIEHUS TPOMEXYTOUHBIX YIIPYTUX OMOpP, YYUThiBae-
Mble Ha 3Tarne I nosHoro pacyeTta, BO3HUKAIOT B pe3ybTare aedopmm-
poBaHMs TpyOONpPOBO/A IPU Harpese.
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Puc. 5.6. KoapdpuuneHT penakcaunn KOMNEHCALNOHHBIX HANPSAXKEHWI:
I — cranb 20; 15I'C; 16T°C; 2 — 12XIM®; 15XIM1D; 15XM; 12MX;
3 — XI18HI10T, X18H12T

DT yeunua (MpUpalieHus: Harpy30K Orop) aBTOMaTHYeCKU YYUThIBA-
10TCs1, €CJIW pacueT BbITTOMHSIETCS TI0 CXeMe HarpeBaeMoro TpybonpoBoja,
OTIMpAIOLIErocd Ha YIpyrue orophbl, Npu4yeM B pacyeT BBOAATCS (akTH-
YeCKUE XECTKOCTH ITHX OTIOP.

Bo3aeitcTBue Ha TpyOONPOBOA OMOP CKOAbXEHUS] M HATIPaBASIOLINX
OTIOp YUMTHIBAETCST Ha BCEX 3Tarax MojJHOro pacyeta TpyoonpoBoaa; rnpu
5TOM B TOYKaX YCTAHOBKM OIMOP BBOASITCS XECTKME CBA3U, UCKITIOUAIOLINE
HENONYCTUMbIE OTIOPO NMepeMeLLIeHUS.

5.2.3.11. BestmuuHbI CWJ TPEHHUS, BOSHUKAIOUIUX NPU NEPEMELLEHUSIX
TpyOOTIPOBOAA OT HAarpeBa, MPU OTNpee/ieHUH HaMpPsDKEHW B HU3KOTEM -
nepaTypHbIX TPYOOIMpPOBOAAX YYUTHIBaIOTCA Ha 3tare I11, B BEICOKOTEM-
nepatypHbix — Ha ararie I ¥ npu onpeneseHnu yCuiuii Ha oropsl 1 060-
pynosaHue — Ha 3tarne Il s Bcex TpybonpoBoaoB.
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5.2.3.12. O6 yyeTe MOHTaXHOI pacTsIKKU B pacyeTax no aranam Il u IV
cMm. mim. 5.2.8.5—-5.2.8.8.

5.2.3.13. Ecavi TpyGonpoBoj 3KCILTyaTHpYyeTCs He B eIMHCTBEHHOM Ba-
pUaHTe TEMMNEPATYPHOTO COCTOSTHUSI BCEX €r0 Y4aCTKOB, TO ITOJIHbIHA pac-
YeT ero CJie/lyeT BbITTONHSITh [JUisi TOTO BapUaHTa TEMITEPATypPHOTO COCTOs-
HMS1, KOTOPOMY COOTBETCTBYIOT HanboJ1ee TAXENbIE YCJIOBHS HarPYXXEHMS.
Ecnu Takoit BApUAHT TEMIMEPATYPHOIO COCTOSIHUS HEBO3MOXHO YCTAHO-
BUTb 0€3 I10JIHOr0 pPacyeTa, TO pacyueT BHIMOIHSAETC ISl pa3IUYHbIX Ba-
PHUAHTOB COCTOSIHUS.

5.2.3.14. Ecau TpyGONpoOBO/, COCTOUT M3 HU3KOTEMITEPATYPHBIX M BbICO-
KOTEMTIEPATYPHBIX YYACTKOB, JOMNYCKAETCs paCYET €T0 TIPOYHOCTH NPOU3BO-
IUTb C YYETOM CaMOPACTSXXKH BbICOKOTEMIIEPATYPHbBIX YYacTKOB (CM.
nm. 5.2.3.6 u 5.2.3.7).

5.2.4. Onpedenenue ycuauii 6osdeticmeus mpybonpogoda na obopydosaiue

5.2.4.1. Ycunins Bo3uencTsUs TpyoonpoBoaa Ha 000pyaoBaHue (Harpys-
KM Ha 000py10BaHKe), K KOTOPOMY OH NMPHCOEAMHEH, OIpeNe/IIOTCS pac-
yetaMu 110 3Tanam Il (s pabodero cocroaums) n 1V (wist xonogHoro
cocrosiiug). PacueTom no arany 111 onpenensirorcss npypalueHus ycuamin
TpyOOIIpOBOJA NPU TEPEXOME ET0 M3 XOJIOAHOTO COCTOSIHUS B pabouee.

5.2.4.2. Ecan uMeloTcs peayibTaThl pacyeTa Tpybonposoaa o srtaiy 11
C YYETOM CAMOPACTSIKKHU TI0 CIOCO0Y (DMKTHUBHOM TeMITEPATypbl HarpeBa
(cM. 1. 5.2.3.6) 1 ecniy paboyasi TeMIiepaTypa ¥ MaTepual BCeX €ro y4acr-
KOB OIMHAKOBBI, TO ME€peAaBacMble Harpy3ku Ha o0opyaoBaHue B pabo-
YeM COCTOSIHMH MOTYT OBITb Ofpeae/ieHb! 1o popmyiie

1
Xy = (X = X)+ X,

0,5
rae X ° — Kakoii-n1n6o cunopoii daktop (BepTHKanbHasi CHJIa, MOMEHT B
FOPU3OHTANILHOM MJIOCKOCTH U T.[.) U3 COBOKYMHOCTH MCKO-
MBIX YCWIIHIA;
X, — TOT Xe cunoBo# Gakrop, onpeaensemblii Ha atane 11 pacuera

npu BBeAeHUH KO3 dULIMEHTA YCpeaHEHWS );
X, — TOT Xe cunoBoii (akTop, BhIUKCIAEMbIH Ha 3Tane 1 pacuera.
B npotyBHOM cilyyae TpeOyeTCsl BLITOIHUTD CTIELMATIbHBIM pacyeT BbICOKO-
TEMIEPATYPHOIO TPyOOrpoBoaa 1o starty |1 ¢ BBeieHYEM TeMIepaTypbl Harpesa £ .
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5.2.4.3. Ecnu TeMniepaTypa U MaTepyall BCEX YYaCTKOB HU3KOTEMIIEpa-
TYPHOTO TPYOOTPOBOAA OMMHAKOBBI, YCWIHSI BO3IEHCTBUS €ro Ha o6opy-
[IOBaHUE B XOJIOZHOM COCTOSSHUM MOXHO ONpPENe/uTb 0€3 BbITIOJIHEHNS
pacueta o arany IV. Tlpu 3ToM ucronb3yeTcst popmyna

E.
Xy =(Xu _Xl)?+X| _Xnn

2

rae X, — KaKoi-1160 cunoBoii (hakTop U3 COBOKYNMHOCTH HCKO-
MbIX YCUJINHA;
X, X, — TOT xe cunoBoii dakTop, BblunCsieMblil Ha 3Tanax 11 un

111 pacuera.
5.2.4.4. O6 yuyeTe MOHTaXHOI pacTsKKM cM. mm. 5.2.8.5—5.2.8.9.
5.2.4.5. JlonmycTuMble Harpy3Kyu Ha oOOpYyAOBaHHWE YCTAHABJIWBAIOTCS
3aBOJOM-U3TOTOBUTENEM.

5.2.5. Onpedenenue kosghghuyuenma nodamausocmu KpugoAUHeiiHvIX mpyo
U CeKMOPHbIX KONeH

5.2.5.1. Tlpu pacKpbITUU CTATUHECKON HEONPEAETUMOCTU TPYOOTIPO-
BOJA YYUTHIBAETCS MOBbILLIEHHASI NOAATIMBOCTb Ha M3rMG KPUBOJIMHEN-
HbIX TPYO U CEKTOPHBIX KOJIEH, IUISt Yero HeOOXONMMO OTpeesiTh Koad-
hrLMEeHTD TIOAATIMBOCTH 3THUX 3JIEMEHTOB.

5.2.5.2. KoadhduumeRT nogaTiuBoCTH KPUBOJIUHENHOMN TPyObl k Bbl-
YucaseTess Kak rnpousBeaeHue KoadduumeHTa nogaTinBoCTH k,, onpe-
JaensieMoro 6e3 yuera CTeCHEHHOCTH AehopMaliuy ee KOHLIOB OT BAVAHYS
NPUMBIKAIOLUMX TIPSIMOJIMHEMHBIX TPYO, Ha Ko3dduuueHT §, yduThiBaio-
LM 3TY CTECHEHHOCTD fedopmauuu, T.e. k = kpC

5.2.5.3. [lna onpeneaeHus Koacb(.’puuneHTa NOJaT/IMBOCTH k UCNOJIb-
3yercst (hopmyna

1,125
ko=1+222,
p b (D

BenuuuHa b BbIYMCIAETCA N0 CASAYIOUM PopMmyniaM:
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138 Hopmor paciema na npoHocms CMayuonapHbix

a, =1,010+1633\% +99a;
a, =1,016+ 66112 + 63— 22310

al
a, =1,028+ 20417 + 350 2227

a, \ (2)
4, =1,062+37,50 + 150~ 2104,

a3
b=0,125+1,50 + 30— 227

a

[TapameTpbl A ¥ ® BbIYUCISAIOTCS IO hopMyam:

r=R8 o=1,802 K
r E

5.2.5.4. 1na Tpy6, 3HaYeHMsI A U ® KOTOPHIX YIOBIETBOPSAIOT YCAOBUSIM
1,62A20,1 1 w<0,001, kosdpuuyeHT kp MOXXHO OMpeaessTh 1o GpopMysie
1,65
P }b .
5.2.5.5. KoadduumeHt { MOKHO onpeaeuTh 1o rpacdyKy Ha puc. 5.8
B 3aBMCMMOCTM OT TeOMETPUUYECKOro rapameTpa TpyObt A, yria 6" mexay
KpaiHMMM CEYEHUSIMU TPYObI M OTHOLLIEHMs paauycoB R/r (puc. 5.7). Ans
NPOMEXYTOYHBIX 3HAUEHUI1 yrna 6" u oTHolleHus1 R/r koadduumenr ¢
OfIpenesieTcst 10 METOAY JIMHEMHON MHTEPIIONALMY, TIPM 3TOM 3Haye-
Hue § nist yoia 8° = 0 npuHuMaercs 1o (opmyiie

£ = A
1,65
[1py cocraBieHUM MPOrpaMMbl pacueTa TPYOONpPOBOMAOB LISl BIYMC-
Jenns koapuumnenTa { MOXHO MCTONb30BaTh JaHHblE Tab. 5.5.
5.2.5.6. 1ns1 Tpy6 ¢ A > 2,2 MOXHO npuHuMarth { = 1.
Jis TpyO, MMeEIoImMX 3HaYeHHUEe reoMeTpUIeCKoro napamerpa A =1,65
WM 3HayeHue yria 0" > 90°, npuunmaercs § = 1.

k
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Tabauya 5.5
3navenns ko3 duuuenta §
Vron 6

A 600 | 90 S

Rir=2 R/r=4
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/ir=6 R/r=238
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. lna pacuyeta Tpy6oripoBona rno srany IV koahduumeHT nogar-
JIMBOCTH CJIeAyeT OTIpeaesith npu p = 0.

5.2.5.8. KoahduLmeHT NOAATIUBOCTH KOJIeHA, CBAPEHHOTO U3 TIps-
MOJIMHEMHBIX CEKTOPOB (CEKTOPHOTO KOJIEHa), OTIPENesieTCs] COrJIacCHO
yKkazaHuam . 5.2.5.2—5.2.5.7. Ilpu 3ToM paauyc BbluucaseTcs 1o dop-
myne (cM. puc. 5.9)

l

R = Le,
2 tg—<
2
rae ICp — AJIMHA CEKTOpa MO LEHTPAIbHON OCH;
6. — yros Mexay ero KpahHUMM CEYEHUSIMHU.

4
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Puc. 5.7. Kpusonnneiinas tpy6a

6* =90°

0,8 [\

[—

S BT
NEEWEE
DA s \ [
6 /)QV

\

N\

SN
\\\\\\
b
i
5
‘\
\\
N
\

0,6

‘\> \’<\\\:~>§§<

N NN NN
h \\\\\%

&/ - 0* = 60°
<L V¢ yod

0,4 S

R_, 5=T65
0,2 T ’
bl l/
—
ol

0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 A
Puc. 5.8. KoapdbuuneHt £
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y e
2 .

Puc. 5.9. KoneHo, BbINOAHEHHOE CBAPKOii U3 NMPSAMBIX CEKTOPOB
(CEKTOPHOE KOJIEHO)

5.2.6. Onpedenenue nanpaocenui

5.2.6.1. HampsixeH1st ONnpenenstioTcs. B KOHLEBbIX U TPOMEXYTOUYHBIX
ceyeHusx TpydornpoBona. BHyTpeHHMe cuioBble hakTophl (M3rMbaroLLyre
MOMEHTHI M, My, KpyTAILUMiA MOMeHT M, v oceBas cuna N ), ipuHuMae-
Mble [jIsE pacyeTa HarpsKEHUH, OTpeensiioTCs pacueToM Tpybonposoia
MO COOTBETCTBYIOILIEMY 3TaTTy.

5.2.6.2. OnpeneneHue Hanpsi>keHU Ha aTane 1 nosiHoro
pacuera

5.2.6.2.1. Ha srane 1 nonHoro pacueta TpyOOnpoBoaa ONpenesitoTcs
3¢ deKTUBHbIE HATIPSKEHUS B €ro TonepeuHbix ceueHusx. Popmynsl,
cayXalgMe NSl BHIMUCIEHUs! 3TUX HaNpPSKEHUH, TONyYeHbl TI0 METOIY
TMPEAETIbHOIO COCTOSIHUS Y XapaKTEPU3YIOT HaMPSXKeHHOE COCTOSTHUE TI0-
TIEPEYHOr'o CEYEHHUS B LIEJIOM.
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5.2.6.2.2. Ina nonepevyHbIX CeYeHU TPSIMOIMHENRHBIX U KPUBOJIMHEN -
HbIX TpyO 3¢ PeKTHBHOE HaMpsKeHNe onpeaensieTcs no gopmyne

o, = \/0,7502 +02,, +37°.

np
(cM. Takxe 1. 5.2.6.2.3).
INpuBeneHHoe HanpskeHWe OT BHYTPEHHETO NABJIEHWS! BbIYUCISETCA
no ¢opmyJe
5 _PD=(s=c)]
np — ’ €))
2¢,.(s—¢)
3HayeHue 0NyCKa Ha yTOHEHWE CTEHKH ¢, MPUHUMAETCS MO TEXHU-
YeCKUM YCIIOBUSAM Ha NOCTaBKY TPyO, MOYLIMX HAa U3TrOTOBIEHUE TPYOO-
1poBoa.
BesnnunHa koadduurenta mpoyHOCTH NpU 0Cl1abAeHMM CBapHbIMU CO-
€IMHEHMSMHU @ IPUHUMAETCA B COOTBETCTBMM C IaHHbIMU pa3ziena 4.2 Hopm.
IpoaoabHOE HanpsiXKeHUE OT U3TMOAIOLLEr0O MOMEHTA U OCEBOIA CHJIbI
W HamnpspKEHUE KPYUYEHUS BBIYMCASIIOTCS N0 hopMynaM:

_ 0,8,/M? + M’ +11_Vi| _
"4 F [

G7Jl4N = kn
(P W

klIMZ
=t “)
2W
MOMEHT comnpoTHB/eHUs: W 1 TUIoLlaab rnonepeyHoro ceueHus F or-
peaensorcst no popMynam:

T

4
w =0,00820}| 1-| =25 | |,
D

H

F=7ns(D,-s).
KoahduumeHT NpOYHOCTH NONEPEYHOro CBapHOro CThiKa NMpU M3ru-
e @,, IPUHUMAETCA B COOTBETCTBUM C pasnesiom 4.2 Hopm.
KoadduuneHT neperpysku k, mpuHUMaeTcs no 1. 5.2.6.2.4.
5.2.6.2.3. [17s1 KpMBOJMHEUHBIX TPYO, TeOMETPUUECKHUI NapamMeTp KO-
TODPBIX YIOBJIETBOPSET YCIOBUIO A < 1,4, NOMOJIHUTENBHO K PACyeTy Mo
1. 5.2.6.2.2 Boiuucnsercs: 3¢ PeKTUBHOE HaIpsXeHue 1o hopMyJe '
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' 2 2
Gud» =kn9 MX +M-" .
¥ /4
3HaueHUs BeJIMYMH Q U ¥ IpUHUMaloTCs 1o rpadukamM Ha puc. 5.10 m
5.11. 3Hauenue o, onpenensercs no ¢popmysne (3), a s3HayeHue [6] — mo
JaHHBbIM pa3aena fHopM. Tlpu A > 0,05 3HaueHue Q MOXHO OTNpeaeasaTh

TaKkxe 1o ¢popmylie

Q=0,9307""%.
KoadduuneHt neperpysku K, MpUHUMAETCs1 COMIACHO 1. 5.2.6.24.

Q

10\

0 02 04 06 08 10 12 1,4 A
Puc. 5.10. Koadpdpuunenrt Q
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0,9

0,8 <

\

0,7 ~

0,6
0 01 02 03 04 05 06 07 08 o,/lol

Puc. 5.11. Koadduuuenr ¥

5.2.6.2.4. I1pu BuINOJHEHNH pacyeTa TpyOoorpoBoaa 6e3 CyliecTBE HHbIX
YIPOLLEHWH (YYTEHb! BCE OTBETBJAEHUS M ONMOPHI U T.A.) U TIPU €r0 MOHTA-
XK€ T10 JEACTBYIOLIMM WHCTPYKUUAM KOI(PHULMEHT neperpysku k npu-
HUMaeTcs paBHBIM 1,4.

Ecnayu BoNoAHNTENBHO K YKAa3aHHBIM YCJIOBHSIM ITPOU3BOAUTCS CIIEeLy-
ajlbHast KOPPEKTUPOBKA 3aTSKKH TNPY>XKUH TIPOMEXYTOYHBIX OTOP IS yye-
Ta OTKJIOHEHMI (DaKTMUECKUX 3HAYEHUiI1 BECOBOI HArpy3KHu, XeCTKOCTU
TIPY>XXUH ONOP M TEMINEPATYPHbIX NepeMellleHUH OT TIPUHSATHIX B pacyeTe
3HAYEHMI, a TaKXe BbIMOJHAETCSl Halaaka TpyOOonpoBoaa, MOXET ObITb
npuHaTo k. = 1,2.

15t HECJIOXHBIX MaJlorabapuUTHBLIX TPyOOTIPOBOJOB, KOTJa HE TIpUMe-
HSIOTCSI TIPOMEXYTOUHBIE OTOPbI, a HaMPSXKEHMSI OT BECOBOI Harpy3ku
MaJibl (He 6onee 10 MIla), Takxke MOXHO npuHnmarth k, = 1,2,

5.2.6.2.5. JInsi paBHOTIPOXOHOIO WK MOYTH PABHONPOXOIHOI'O TPOii-
HMKOBOTI'O y371a (OTHOLLIEHHE HAPY>XHOTO THMAMETPa K MeHbLIEMY He 6oiee
1,3) BbluncisieTcs 3 dekTHBHOE HarpspkeHue 1o ¢opMyde 1. 5.2.6.2.3,
MpUYEM reoMeTpUYecKnit Koo HULMEHT TpYOHl A B JAHHOM Clly4ae OIl-
penessieTcs Kak OTHOLIeHUWE TOJUIMHbI CTEHKM K CpeAHEeMY paguycy To-
nepeuHoro ceueHus (A = s/r).

PacyeT no HacTosiLLEMY TIYHKTY BbIIOJIHSIETCS IJIsl CEYEHMIM BCceX TpyoDo-
MPOBOIHBIX Y4aCTKOB, CXOSILLIMXCS B JAHHOM TPOIHHUKOBOM y3iie ( puc. 5.12).
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1 2
AAALIAIIIAAISISAAIAAS AL NS I

M%‘? 7

Z

@]

Puc. 5.12. PacueTHble ceueHUs] TPOMHUKOBOTO y3Jia

5.2.6.3. OnpeneneHue HanpsixkeHU Ha aTane 11 nonHoro
pacyeTa

5.2.6.3.1. Ha srane 11 noirHoro pacueTa onpenensiorcsi 3KBUBaJIEHT-
Hble HaIpAXeHUsl, COOTBETCTRYIOILIME HanboJee HATIPSDKEHHBIM TOYKaM
MOTIEPEYHBIX CEYeHU TpyOonpoBoaa.

5.2.6.3.2. 1N NpAMOJIMHENHBIX TPYO Y KPUBOJIUHEHHBIX TPYO ¢ A > 1,0
ucrnosib3yercst hopmyJia

G,, = \/0,750§p +02,,, +37.

Harnpsxenue G,, ¥ T BbIYMCIISIOTCSA COOTBETCTBEHHO 1O dopmynam (3)
¥ (4), a HanpsxeHue G,y — 110 hopmyne

JMZ+ M +M

(waW F ( 5 )

GZWN_ n
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Koadduunent neperpysku k, npunnmaetcs no n. 5.2.6.2.4, a koa(-
(MLMEHT NMPOYHOCTH CBAPHOTO COEAMHEHMs NPU U3rube ¢, — Io AaH-
HbIM pasaena 4.2 Hopwm.

5.2.6.3.3. lna KpMBOJUHEHHBIX TPYO (IIpy J1060M 3HAYEHUU A) Bbl-
YUCACHUsT TIPOU3BOIATCS T10 CJIENYIOLINM YeThipeM (opMyJiam:

1 * ]
G, = W\/ﬂ(o, 6k, M., +%,M, )Y, +(0,6k,M [B, +0,5Wc, T +(k,M,);
6:'!(.5 = %‘V/[!(O’ 6k:M‘ + x3M3)| Bm + lo’ 6k"M, ! y.-:: + 0.‘ 5'/Vo':'.p ]2 + (kr.Mz)z ‘
(6)
1 *
Ooa =IO KM+ M)y, + 0, T+ (kMY
i
G, = W\/[|o, 6k, M, Y, + WG, + (kM) J

JUJisi OUEHKM TIPOUHOCTU GepeTcst 60JblIee U3 YeThIpeX 3HaYCHUI.,

Bennunna M, onpenenserca no gpopmyie

RD, a

r s 100

T€ @ — HavYalbHAas JJIMATUYHOCTD (OBAIbHOCTH) MONEPEYHOro ceueHus, %;
3HaYeHME ee NMPUHUMAETCsl cortacHo m. 5.2.6.8.

Msrubarowmnii MOMeHT M IeACTBYET B MJI0CKOCTU OCU KPUBOJIMHEN -
HOM TpyObl, a MOMEHT M — B IUIOCKOCTH, TIEPIIEHAUKYJISIPHOM K TIJIOCKO-
CTU OCM TpYOHI (puc. 5.1 3 ). MOMeHT M| cumTaeTcs NOJOXKUTENbHBIM, €CTTH
HamnpagJ/jeH B CTOPOHY YBEJIMYECHUSI KPUBHU3HbI OCU TPYOHI.

Koadduunent y, ucnonb3yercs 11sl yueTa yMEHbLIEHHS HATIPSKEHMHA,
00YCIIOBJIEHHBIX HAYaJIbHOW SJIJIMNTUYHOCTBIO CeUeHMsl, BCJIEICTBHE TI0J-
3ydyecT. Ero MoXHO orpenensthb no dhopmyne

X, = 0,6x,

TpUYEM ¥, MPUHUMAETCSt MO puc. 5.5.

Koadduuuent k npunumaercs cornacHo 1. 5.2.6.2.4, a xkoadduum-
|£°—>——1— ke + NpUHUMaeTCs] =L B OC
M, 2| "k, P k)
TaJIbHBIX CAyYasX k, =k .

M, =-pW

eHT k; ipu M_> 0 u
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X

Puc. 5.13. U3rubaroiivie MOMEHTB B CE4€HUM KPUBOJIMHEHHOM TPYObI

Koapduumentst y, u B, onpeaensiores no 1. 5.2.6.6. Hanpsixenue S,
noacyuThiBaeTcs no popmyrne (3).

5.2.6.3.4. Jlna paBHOMPOXOTHOTO MU MOYTH PaBHOMPOXOTHOTO TPOii-
HUKOBOTO y3/1a (OTHOLUEHKE BOJIbLIET0 HapyKHOTO AMaMeTpa K MEHbILEMY
He Gosiee 1,3) BbIUMCHSIETCS SKBUBAJICHTHOE HanpsiXeHue 1o hopmysie

0,,= %J(O,éknym,/Mj +M: +Wo, )2 + (k,,M,)2 , @)

npuyeM KoapduumeHT Y,, HaxoauTCA No 1. 5.2.6.6 B 3aBUCUMOCTH OT reo-
METPUUYECKOTO NapaMeTpa A, ONpeae/sieMoro B JaHHOM cilyyae Kak OT-
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HOUIEHME TOJIUMHBI CTEHKH K CPeIHEMY PaanyCy NONEPEYHOro CeYeHUs
(A = s/r), n napamerpa ®, onpeneaseMoro no hopmyJie

o=1,822L
E

pS

Pacuer no ¢popmyne (7) BbINoOAHAETCS )il CEYEHUM BCexX TpexX Tpyoo-
MPOBOAHBIX YYACTKOB, CXOASIIMXCS B JaHHOM TPOMHMKOBOM Y31 (3TH
ceueHUsT 0603Ha4YeHbl Ha puc. 5.12).

Bxonsiiuee B hopMyay (7) 3HaueHMe HarpsiKeHHs o, Onpeesercs
no dopmyne (3).

IMoacyer S W, F ipou3BoauTCs Mo reoMeTpUYeCKUM pa3MepaM, Co-
OTBETCTBYIOLUMM PACUYETHBIM CEUEHMSIM. 3HaYEHMA CUIOBBIX PaKTOPOB
MPUHUMAIOTCS B COOTBETCTBMU C pUC. 5.14.

VA

¥
M, Pad .
Ky »X

N,
z
P
M.

Puc. 5.14. CunioBbie (hakTOpHl B MOMNEPEYHOM CEYEHUH TPOHHUKOBOTO y3/1a




Komaoe u mpybonposodos napa u eopaueli 8006 149

5.2.6.4. Onipenenenune HanpsixkeHuit Ha 3tane Il nonHoro
pacueTa

5.2.6.4.1. Ha stane I1l monHoro pacuera onpenensiioTcsi S5KBUBAJIEHT-
Hble MAKCUMAIbHBIE YCIIOBHBIE HANPSXEHUS UMKNA 6°  (pa3Maxu K-
BUBAJIEHTHBIX HamNpPSXKEHWI, COOTBETCTBYIOLUME TEPEXoLy TPyOOITpoBoaa
U3 XOJIOAHOTO COCTOSIHMS B paboyee u 00paTHO).

5.2.6.4.2. [1lns npaMONTUHERHBIX TPYO U KPUBOJIMHENRHBIX TPYO c A = 1,0
npumeHsercs hopmyna

O =4/0, 7507, + Oy +37. (8)

HanpsixeHust o BbIYUCIISAIOTCS COOTBETCTBEHHO 1O (hopMy-
nam (3), (4), (5).
5.2.6.4.3. Ins KpUBOAUHENHBIX TPYO (MpH JIIOOOM 3HAYEHUU A) Bbl-

YUCNIEHUS] TPOU3BOAATCS TIO CAEAYIOLIMM (POPMYJIaM:

np? T ’ onN

, 1 - ]
Gymux = W [|(an)4 + 2M3) YI'! + |kllMy | Bm + W<5np]2 + (2anz)2 5

; 1 .
G = M+ 2B, + M [y, + WG, T+ (2, M)

1 ¢ (8a)

O = UM, +2M, )y, + 206, T+ 2k, MY

D — 1 2 2
O = M, [, + 20, T +(2k, M) J

s OLleHKH NPOYHOCTH MPUHUMAETCsT HauboJiblilee U3 3HAYEHUH,
NoJIy4aeMblIX TI0 3TUM (hopMyiaMm.
M| 1 1 .1
Tpu M >0 (cm. 1. 5.2.6.3.3) u l—’l >—| k,+— | k, =—; BocTaNb-
M, 4 k, k.
HbIX CIydasix &, =k, .
Bemnuunbt M, y,, B, O k_, WonpenensioTcs Tak Xxe, Kak Ipu pac-
yeTe no popmynam (6).
5.2.6.4.4. 115t paBHOIIPOXOAHOTO UJTY TIOYTH PABHOTIPOXOAHOTO TPOM-
HUKOBOTO y3/1a (OTHOLLIEHHE BOJIbILIETO HAPYKHOT0 fUaMeTpa K MeHbIIIe-
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My He 6oiee 1,3) TakKe MPOM3BOIUTCS pacyeT AJIsl CEUEHHIt BCeX TpeX yya-
CTKOB, CXOASILUMXCSI B TPOMHUKOBOM Y3Je (puc. 5.12), o cdopmyne

> 1 g 2
. =W\/(knym,/Mf +M] +2W0,, ) +(2kM,) ©)

OrnpeneneHye BXOASUIMX CI0a BE/IMYMH BbITIOJIHSAETCS TaK e, KakK fpy
BbIYHCIIEHUU HUX 110 dhopmyie (7).

5.2.6.5. OnpeneneHue HaTNpsi>KeHMi Ha aTane 1V nojaHoro
pacueTa

5.2.6.5.1. Ha stane 1V nonxoro pacyera onpenesiorcs SKBMBaJIEHT-
HbIE HAMNPSDKEHUs1, COOTBETCTBYIOLME HauboJiee HarpsKEHHBIM TOYKaM
cevyeHui TpyborpoBoaa.

5.2.6.5.2. 1nst npAMOAMHEHBIX TPYO M KPMBOJIMHENHBIX TPYO C A > 1,0

ucnosb3yercs dopmynia
o, :1/ 2w 3T (10)

3HaveHust T U G, ONpesessioTes no dhopmynam (4) u (5).
5.2.6.5.3. [Ins1 KpUBOAMHEAHBIX TPYO (IIpY J1I0O0OM 3HAYEHUU A) Bbl-
YUCNeHUs1 TPOU3BOASTCA 0 hopMyiaMm:

0. = 06K, o M1 410,68, B, T+ (Y|

)'|'Ym ]2 + (anZ)2 ;

m

0 == fl0.6k0, 7,
w L (10a)

GDKB = %\/[(O’ 6kl:Mt + XDIMZ) )yllz]z + (anz)2 5

1
Gjm = W\/(O’ 6.any’Ym )2 + (kn]llz)2 ‘

Jnst oueHKY NPOYHOCTU OepeTcs Goibliee U3 MOJIY4YaeMbIX 110 3TUM
dhopmynaM 3HauyeHUIA.
Koapduumenr x_, onpenensercs rno dbopmyne
Xar =—0,79,
rae & — Ko3bdULMEeHT, NpUHUMaeMBblil o puc. 5.6.
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B ciyyae xorna M _<0u % > L k, +7€1— , pUHUMaeTcst k, = kL;

x ol n n
B IIPOTMBHOM cJiyyae k. =k, .

BenuyuHbl, BXxoas1Me B NpuBeaeHHbIE (OPMYIIBI, ONPEAEISIOTCS TaK
Xe, Kak npu pacyete 1o (opmynam (6). Bermunna M, onpenessercsa npu
paboueM JaBAeHUH,

5.2.6.5.4. Ins paBHOTIPOXOAHOIO W/IM TTOYTH PABHOMPOXOXHOIO TPOii-
HUKOBOTO y3J1a (OTHOILIEHHE GOJIbILETO HAPYXXHOrO IUaMeTpa K MEHbIIe-
My He 6onee 1,3) onpenensiioTcs TakxKe SKBUBAJICHTHbIC HAMTPSIKEHUST 1J1sT
CEYEHUH BCEX TPEX Y4aCTKOB, CXOASUIMXCSI B TPOMHUKOBOM y3Jie (CM.
puc. 5.12), o dopmysne

s, =%\/(0,6knym1/Mf +M? )2 + (kMY (1)

OnpeaeneHue BXONSILIMX CHOIa BEJIMYMH BbITIOHSIETCS TAK Xe, KaK TIpU
BbIYMCIEHNU UX 1o dopmyae (7); cM. Takxke 1. 5.2.6.7.

5.2.6.6. KoadduuueHTs! nHTeHCU(bUKALMK Hanpsxenuit y v B, on-
peaenisitores o opmynam:

10
V=075 Y A,(1-i%);

i=2, 4

Ay ===
2 b
0,3125
4, = Ay
a,
0,4375
Ay =———Ap;
a,
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0,4687
Ay =—— A;

a,

0,4812
Ay = ",TAsz-

BeindnHbI k a, » b onpenensiiorea no gopmynam (1) u (2).

5.2.6.7. ns pacueTa prﬁonposoaa rio stany [V kosdppuumeHTs Y M
B,, MOJKHbBIL OMPENENsATLCs mpu p = 0.

5.2.6.8. B ToM cayuae, Koraa OTCYTCTBYIOT JaHHbIe 0 (PaKTUUECKOM Be-
JIMUMHE HaYaJIbHOM JUIMITTUYHOCTH CeYeH I KPUBOJIUHEHBIX TPYO, pac-
YyeT HampsKEHUI B HUX 1o nin. 5.2.6.3.3, 5.2.6.4.3, 5.2.6.5.3 npoussoamT-
cs Kak npy @ = 0, TaK ¥ IpY4 BO3MOXHOM HauOOMblileM 3HAYEHUU a, TTPU-
HUMAaeMOM MO TEXHUYECKUM YCJOBUSAM Ha U3rOTOBJIEHME WU IO
COINIACOBAHMIO C 3aBOAOM-M3rOTOBUTENEM.

Ecnu BenmunHa HayaibHOM S/IMNTUYHOCTY a < 3 %, TO B pacyeTe Ha-
NPSKEHUI SJUIMITTUYHOCTD HE YYUTbIBaeTCs (B paCYeTHBIX (hopMyJiax Ipu-
MeHsieTcst a = 0).

st HU3KoreMmnepaTypHbiX TpyOOINpoBOIOB 3HaYCHUE HAYaJIbHOM 9J1-
JIMIITUYHOCTU CEUEHMUsI a CenyeT MpUHUMaTh ¢ yBeJinueHueM B 1,8 pa3sa.

5.2.6.9. HarpsixxeHusi B CEKTOPHBIX KOJIEHAX C YHMCIOM CEKTOPOB GoJiee
JIBYX MOXHO OTIPEAEIsITb 110 NIPUBEAEHHBIM (hOpMysiaM 1Jisl KpUBOJUHEMN -
HbIX TpyO. [1py onpenesieHn 3HaYEHUsT FEOMETPUYECKOrO NnapameTpa A
JUISI CEKTOPHOTO KOJieHa BeJIMYMHa paauyca R BoluMcasiercs o 1. 5.2.5.8.

5.2.7. Kpumepuu npounocmu

5.2.7.1. ODddexTHBHBIE HANPsIXXEHUS, BBIUKCAsiEMbIe Ha 3Tane I oJi-
Horo pacuyera Tpyoomnposoaa (n. 5.2.6.2), noJuKHbl YAOBIETBOPITD YC-
JIOBUIO

< 1,1[c].

HanpsixxeHue [o] onpeaensiercs 1o naaHHbIM pa3nena 2 Hopm B 3aBucrMoO-
CTH OT paboyeit TeMIepaTypbl /, COOTBETCTBYIOLLIETO y4acTka TpyOONpoBoaa.

5.2.7.2. DKBUBaJIEeHTHbIE HaI'Ipﬂ)KeHVIil BbhluMcasieMble Ha sTanax 11 n IV
roJsHoro pacyeta (nm. 5.2.6.3, 5.2.6.5), NO/DKHbBI YAOBIETBOPATH YCJIOBHIO!

o, < 1,5[c].

3K
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BennuuHa [6] mpuHUMaeTcs Mo JaHHbIM pasnena 2 Hopum B 3aBUcUMO-
CTH OT COOTBETCTBYIOLLET TEMIIEPATYPBI yHacTKa TpybornpoBosa (£, — s
pacuyera no stany Il v — s pacyera no srany 1V).

5.2.7.3. DKBUBaJIeHTHbIE MAKCHMAJIbHbIE YCIIOBHbIE HATTPSIKE HUST, BbI-
yucasieMble Ha atarne 111 noanoro pacuera (cm. 11. 5.2.6.4), 1OJXKHBI yA0B-
JIETBOPSITH YCJIOBUIO

1
Eo-"h‘d““* < [o,].

3HavyeHue JONyCKAeMON aMIIMTY/bl HanpaxeHus o ] npuHumaercs
no puc. 5. 15 B 3aBUCMMOCTH OT YHCJIa IUKIIOB HAarpyXeHus (ITyCKOB) Tpy-
6oMnpoBo/a 3a BeCh MEPUOA IKCIUTyaTaLIUU.

st TpyGonpoBonos ¢ paboueit temmnepatypoit 150—250 °C yuciio umk-
JIOB HarpyxeHus cJelyeT NPUHMMATh C 3aracom ( C MpeBbILUEHUEM Haj,
0XHOAEMbIM eHCTBUTEIbHLIM 3HaUeHUeM) He meHee 50 %, a ripu Gosee
BBICOKOW TeMrepaType — ¢ 3ariacoM He MeHee 100 %. Eciu pacyeTHoe
YUCJIO IMKJIOB HarpyxeHus Tpy6oripooaa meHee 3000, To ipuHuMaeTcs
3Hauenue [ | npu 3000 uukaax.

[Noa uUMKIOM HarpyxeHus: TpyoornpoBona MOHUMAETCS TIEPUOINYECKI
MOBTOPSIIOLIUICS PEXUM €ro paboThl, BKJIIOYAIOUIWI HarpeB, 3KCILTyaTa-
LIMIIO TIPY TIOCTOSTHHOM TeMTIepaType U OTKITIOYEHUE C MOJHBIM OXJIaXae-
HueM. CrneaoBaTebHO, KOJIUYECTBO LIMKJIOB HAarpyXXeHust Tpyboriposona
PaBHO YUCJTY BKJIIOYEHUH €r0 B pabOTy 13 X0I0HOTO COCTOSTHUSI UJTW YUCITY
OTKJIIOYEH WA €0 Ha AJUTEIbHOE BPEMSI.

5.2.8. Ilpumenenue u yuem MOHMANCHOU PACMANCKU

5.2.8.1. B BbicOKOTEMITIEPATYPHBIX TPYOOMPOBOAAX MOHTaXHas (X0NOA-
Has) pacTskKKa TIPUMEHSIETCS 1JIsI MOBBHIILIEHNS] UX MPOYHOCTH W YMEHb-
LIeHUsT MepeaaBaeMbIX YCUITHN Ha 060pyIoBaHue B pabo4yeM COCTOSIHUM,
a B HU3KOTEMIMEepaTypHbIX TPYOONpOBOAaX — JJisl YMEHbLUEHUSI HAarpy3KH
Ha 060pyaOBaHUE B pabOUYEM COCTOSTHHM.

5.2.8.2. TIpyMeHsATb MOHTaXXHYIO PAaCcTsSKKY HeobszaTesibHO. Borpoc o
LeNecOO0pa3HOCTHU €€ IPUMEHEHUs, a TAKXKE O e BeJMUUMHE U MeCTe BbI-
TOJIHEHUST CIEAYET PEllaTh ¢ y4€TOM KOHKPETHBIX OCOOEHHOCTE Tpy6O-
MpoBoOJaA.

5.2.8.3. PekoMeHayeTcst TpUMEHSITh MOHTAXHYIO PACTSIXKY B BLICOKO-
TeMIIEPaTYPHBIX TPYOONpoBoaaX, 061aJatolMX JOKATU3aTOpaMU TT0J13y-
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4YECTU, T.e. DJIEMEHTaMM, B KOTOPBIX MOXET MPOMCXOAUTh MHTEHCUBHOE
HakoIyieHHe aecdopMalry TION3YYeCTH.

5.2.8.4. BenMurMHY MOHTaXXHOM PacTSXKKW B HU3KOTEMIIEpaTYPHbBIX TPY-
6GorpoBoaax peKOMeHAyeTCsT HazHauaTth He 6osee 60 % oT BocrpuHUMae-
MOTO (KOMIIEHCUPYEMOTO) TEMITEPATYPHOro pacllMpeHUsi, a B BbICOKO-
TEMIEPATYPHBIX TpyOornpoBoaax — He 6osee 1008 %, rae 6 — kKoadhdu-
LIMEHT, NpeAcTaBAeHHbIA rpadnyecky Ha puc. 5.6.

lo,], kre/cm?

L \ \
8000 F \{\\Q\\
6000 |

5000 |- AN

4000
3000

TTTT

.
%
7

™

1000 Lo ot b ieond vt bttt nid o Lo o LBl o taba il XII |

10 102 10° 10* 10°  Ywmcno
LHHUKITOB

Puc. 5.15. AMIIUTYObI HOMYyCKAEMbIX HaNpsXKeHUi:
1 — npsiMosIMHeHHbIe 1 KPMBOJIMHEHHbIE TPYOBI M CEKTOPHBIE KojleHa (npu
pacyere (S;max no gopmyie (8)) v TPORHUKOBbIE Y31bI (TP pacuere O 11O
dbopmyne (9)) U3 yriepoancToit niu JerupoBaHHoM (He ayCTeHUTHOM) CTau
nipu paboueit Temneparype a0 370 °C; Ja — Te e 3/1eMeHThbI U3 ayCTEHUTHOM
cTaiM npu padoueit remneparype 10 450 °C; 2 — KpuBOJIUHEHHbIE TPYObI 1
CEKTOPHBIE KOJIEHA (ITpU pacueTe o;m no ¢opmynam (8a)) u3 yrinepoaucroi uiamn

JIETUPOBAHHOM (He ayCTEHUTHOM) cTaiu npu paboueii TeMrneparype ao 370 °C;
2a — Te Xe 3/IeMEHTb! U3 ayCTEHUTHOM CTany npu padoueii TeMneparype 1o 450 °C
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5.2.8.5. YueT MOHTaXHO# pacTSIXKHU B pacyere TpyOoonpoBoaa A0MycKa-
€TCs1 JIULIb B TOM CJly4yae, KOTZia TapaHTUPYETCS! BLITIOJTHEHKE €€ B CTPOTOM
COOTBETCTBUM C JAHHBIMU IMPOEKTA. 1151 HU3KOTEMIepaTypHOTO Tpy6OIpo-
BOJlAa MOHTAaXHAas pacTsxKa yuyuTbiBaeTcs Ha atanax Il n IV noaHoro pac-
YyeTa, a 47151 BBICOKOTEMIIEPaTypHOTO TpyOOTpoBona — ToJNIbKO Ha atane 11
(uckimouenue cM. 1. 5.2.8.8).

5.2.8.6. [1pu npUMEHEHUN MOHTAXHOM PACTAXKU C HETapaHTUPYEMbIM
Ka4yeCTBOM BBINOJHEHHUS PEKOMEHYETCsl IPOU3BOAUTD PacyeT Tpyborpo-
Boza Ge3 yyeTa MOHTaXHOM pacTsXKY (ee MOJOXHUTENbHbIN 3(PdEKT OT-
HOCHUTCS1 K HEYUMThIBaeMbIM (hakTOpaM, TIOBBILLIAIONINM 3aI1ac HaJAeXHO-
ctu). ITpu sToM Tpebyercst, 0MHaKO, 0OOCHOBATb NOJIOKUTEIBHOE 3HAYe-
HUE TIPUMEHSIEMON MOHTAXXHOI PACTSIXKKH.

5.2.8.7. YueT MOHTaXXHOI1 pacTsXXKW B pacueTe BBICOKOTEMIIEPATYPHO-
ro Tpyoonposozaa no srany Il 1onyckaeTcst TOAbKO MpU ONpeAeIeHUU Ne-
peaaBaeMoi Harpy3ku Ha o0opynoBaHue. B a3ToM cilyuae pacuet gonxeH
BbITIONHATBCS B IBYX BapUAHTaXx:

C YY4ETOM MOHTAXXHOU PACTSXKKH U MPU BBEICHUU JEACTBUTEbHOM TEM-
repaTypel Harpesa /, (pacueT AJisi ONpeieieHUs] yCUIIUIA BO3NEUCTBUS Ha
obopynoBaHue);

6e3 yyeTa MOHTAXXHOM PacTSKKU U NPY BBEIEHUM (PUKTUBHOM TEMIEpaTyphbl
1,  COMIACHO T1. 5.2.3.6 (pacueT 1,151 OLIEHKH IMPOYHOCTH TPYOOTIPOBOA).

[Mpu 3TOM TpebdyeTcss 060CHOBATH OJ1arONpPUSITHOE BO3AEUCTBUE MOH-
TaXHOM pacTsIXKKW Ha HanpsikeHHOe COCTOsIHUE TpyborpoBoja B pabo-
4YeM COCTOSIHUM.

5.2.8.8. Ecniu anst BBICOKOTEMIIEpATYpHOTO TPYOONMpPOBOAA BeJTUYNHA
MOHTaXHOWM pacTSIXKKH TIPEBbIIIAET BEJIMUMHY, YKa3aHHYo B 1. 5.2.8.4, TO
HeoOXoAMMO (HE3aBUCUMO OT KAaUECTBA BbIMOJTHEHUSI MOHTAXKHOM pacTsIK-
K1) BBITIOJIHWUTD JOTIOJIHUTE/IbHBII pacueT Tpybonposona no sramy IV ¢
YYETOM MOHTaXHOM PacTsKKU, HO 6e3 yueTa caMOpacTsXKU (T.e. TIpU TeX
K€ PaCYETHBIX YCJIOBHSIX, KOTOPbIE TPUHUMAIOTCS TIPY BBITIOJIHEHUU pac-
YyeTa HU3KOTEMIIepaTypHOro Tpyoonpooaa no stany 1V).

5.2.8.9. Yeunus Bo3aeiicTBMSA HU3KOTEMITEPATYPHOTO TPyOONpoBOaa Ha
060pYIOBaHUE B XOJIOAHOM COCTOSTHUM MOXHO ONpenessTh 1o dopmyse
n. 5.2.4.3 v TIpy y4eTe MOHTaXXKHOM PaACTSXKKH.

5.2.8.10. YueT MOHTAXHOI PacTSIXKKM B pacueTe TpyOOTIpOBO/a IMPOU3BO-
TIUTCSI ITyTEM BBEAEHWS COOTBETCTBYIOLLIMX B3aUMHBIX CMELLIEHUI CTHIKYEMbIX
ceyeHuit (Te. CMELUEHUI CThIKYEMbIX CEYE€HUIA TIPU BbIMOTHEHUM PACTSDKKM).
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Ilpuaoxcenue

Cnpasounoe

3navenne Ko3(dumpenTa HHeHHOTO pacumpents, KoadbdumuenTa TewONPoOBOAHOCTH, MOXYJIA YIPYTOCTH
H Koo umenTa TeMIEPaTYPONPOBOIHOCTH

Temniepatypa, °C

Mapxku craneit
20 | 100 ] 150 | 200 | 250 | 300 [ 350 [ 400 | 450 | 500 | 600

Koadbduimenr nuneimoro pacumpenus o, 1076, 1/K

Cr3, 10, 20, 20K, 22K, 09I2C,
15I'C, 16IC, 12MX, 15XM, | 11,5{11,9( 12,2| 12,5( 12,8 13,1 13,4 13,6( 13,8| 14,0{ 14,4
12X1IM®D, 15XIM1D

X18H10T, X18HI12T, 12X11B2M®D | 16,4 16,6] 16,8| 17,0| 17,2| 17,4} 17,6 17,8 18,0 18,2 18,5
Koo driment TeronpopoatocTu A, B1/(m'K)
Cr3, 20, 20K, 22K 44,01 44,0| 43,0| 42,0 40,0| 39,0 38,0} 36,0 34,0 30,0
12MX, 15XM, 12X1 M®D 38,01 38,0 37,0| 36,5{ 36,0 35,5 35,0| 34,0 33,0| 30,0
Monyms ynpyroctu £:105, MIla
Cr3, 20, 20K, 22K 2,042,011 1,99| 1,96| 1,94| 1,88| 1,84| 1,79| 1,73| 1,63| —

09I2C, 16I'C, 12XM, 15XM,
12MX, 12X1MP, 15X1M1D

2,141 2,091 2,06 (2,04 2,01| 1,99} 1,94| 1,88] 1,84| 1,79| 1,65

XI8H10T, X18HI12T, 12X11B2M® | 2,09 | 2,04 | 1,99 1,94| 1,88| 1,84 1,79| 1,73| 1,99| 1,68| 1,63

KoadduumeHT TeMIiepaTyponpOBOIHOCTH 4, MM2/C

Cr13, 20, 20K, 22K 13,0 13,0| 13,0} 12,0{ 11,5| 11,0{ 10,0} 9,0 | 8,5 | 8,0 | —

12MX, 15XM, 12XI1MO,

«
15X1M1D 11,0{ 11,0| 11,0 10,0| 9,5| 9,0 | 85| 8,0 | 7,5| 7,0 | 6,0

xiandpronhouwid audonnodu vH puwandvd 1wdoy



0107 ‘901 TILH OVE "duHanwdodbo @

Ilpuaoxncenue
Cnpagounoe
Cpenune KodthduuenTs! JuBeiiHoro pacmmpenns o106, 1/°C

Tpyrms! cTasnei Wnrepsan Temmnepatyp, ‘C
20— | 20— | 20— | 20— | 20— | 20— | 20— | 20— | 20— | 20— | 20— | 20— | 20—
50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650

Yraepomicteie 1 11,5] 11,9] 12,2| 12,5| 12,8| 13,1 13,4 13,6| 13,8| 14,0| 14,2 14,4| —
HU3KOJIETPOBAHHbIC

XpoMucTble 10,0( 10,3| 10,6 10,8| 11,0| 11,2| 11,4 11,5| 11,7 11,8| 11,9] 12,0 —
HepXaBeroILre
AyCTEHUTHBIE 16,4| 16,6| 16,8| 17,0 17,2| 17,4} 17,6 17,8 | 18,0| 18,2 18,4| 18,5| 18,7
XPOMOHHKEJIEBBIE
Ilpuaoscenue
Cnpagounoe
Mogayss ynpyroctu E -10-6, MIla
Tpyniie! craneit Temnepatypa, °C
20 | 100 [ 200 | 300 | 400 | 500 | 550 | 600 | 650
Yiepomuersee C < 0,25 % 2,0011,95/1,9|1,8]|1,70| 1,60 — | — | —
Huskaneruposarnsie C < 0,25 % 2,06(2,01|1,9]|1,91| 1,81} 1,71| 1,67 | 1,62| —
BBICOKOXpOMHCTBIE 2,16 2,1112,06( 1,9 1,86 | 1,76| 1,71| 1,67 | 1,57
AYCTEHUTHBIe XPOMOHHKEJIEBHIE 2,01|1,9]1,8]|1,76| 1,67 | 1,62] 1,60 1,57 1,51

19p08 nonydoz n vdvu 90gosoduogddu n sovuoN

LSIT




Ilpunroxcenue
Cnpasouroe

Cpennue 3navenns Koddduupenta Tensonposoanoctd A, Br/(v K)

Tpynmst cTaneit Unrepsat TeMrepatyp, °C

20— | 20— | 20— | 20— | 20— | 20— | 20—
100 | 200 300 | 400 500 | 600 { 700

VYrnepomuctse C < 0,25 % 53 51 49 46 43 39 36
Huzkoneruposannsie C < 0,25 % 44 43 42 40 37 35 32
AyCTCHUTHBIE XPOMOHHKE/TEBbIE 16 17 19 21 23 25 37
Ilpuroxncenue
Cnpasounoe
Cpennee 3HaYenHe K03 dHIMEHTa TEMIEPATYPONPOBOTHOCTH a, mv’/c
Tpyrms! craneit Temriepatypa, °C
20 100 | 200 | 300 | 400 | 500 | 600
Venepomictse C < 0,25 % 13,0 | 13,0 | 12,0 | 1,0 | 9,0 8,0 -
Huskoneruposansbie C < 0,25 % 11,0 | 11,0 | 10,0 | 9,0 8,0 7,0 6,0

xwndpronhowd ausonnodu vH vuardvd wwdoy
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6. PACYET HA IPOYHOCTH
KAPOTPYBHBIX M TIBIMOTAPHBIX KOTJIOB

6.1. O6mme noaoKeHns

6.1.1. Hacrosiuas MeToauka pacnipoCTpaHsieTcsi Ha TOPU3OHTANIbHbIE
U BEPTUKAJIbHbIE KOHCTPYKIIUU KOTJOB C ABYyMSt (DUKCUPOBAaHHBIMU TPYO-
HbIMM PELUETKaAMH, B KOTOPBIX UMEIOTCS XKapoBble TPYObI, XapoBbI€ U ra-
30BbIe TPYOBI OAHOBPEMEHHO UJIM ra30BbIe TPYObI, O KOTOPBIM MPOXOIAT
TPOAYKTb! CTOPaHUS TOTUIUBA WIW OTXOASIME ra3bl XUMHUYECKOTO, Me-
TaJUTyprudeckoro U Apyrvx rnpou3BOJCTB.

HopMbl ycTaHaBAMBAIOT METOAbE pacyeTa TPYOHBIX PEHIETOK, XKApOBbIX
TpyO, OTHEBbIX MTOBOPOTHBIX KaMep, AbIMOTAapHbIX TPYO, AHUILL, NeTajieit
YKPETLIEHUsI TIPU MPOEKTUPOBAHWM HOBBIX KOT/IOB; OHW MOTYT ObITh UC-
TOJIb30BaHbI JJIsi NPOBEAECHMWS NMOBEPOYHBIX PACUETOB 3JIEMEHTOB KOTJIOB,
HaxonslIMXcs B 9KCIUIyaTaliiy, a TakXe U OLIEHKH WX IOJIrOBEYHOCTH
TIPY MEPEMEHHBIX PEXUMaX paboThI.

B HOpMax yuuTbIBaeTCst IeMcTBYE ABYX OCHOBHBIX Harpyaiommx dax-
TOPOB: BHYTPEHHETO AABJIEHUS! CPEAbl B MEXTPYOHOM MPOCTPAHCTBE U
Pa3IVYHBbIX TEMMEpaTypHBIX pacLIMpeHMit neTaieit Kkotna. s TpyOHbIX
PEeLLETOK TOTUIMHOM 10 30 MM TeMTIepaTypHble HAMPSIKEHUSI MOTYT He YYu-
TbIBATbCS.

6.1.2. OcHOBO pacyeTa IBJASIETCS OLIEHKA NPOYHOCTH T10 CJIEAYIOLINM
NpeaeJbHbIM COCTOSTHUSIM:

paspylieHue (BSI3KOe U XpYIIKoe);

TOSIBJ€HUE MUKPOTPELUMH TIPU LUKIMYECKOM Harpy>XeHUH.

6.1.3. Bce hopmysibl 1Uist pacyeTa OCHOBaHBI Ha THUITOTE3€ O JJUHEHHO-
ynpyroMm aedopMUpOBaHNM MeTala. BenencTsue sToro HampsiKeHUS,
MpeBbILLAIOLINE TIO BEJIMYMHE MpeAes YIIPYroCTH U TeKyuyeCTH MaTepua-
Jia, SIBJISIIOTCSI YCJIOBHO-YNPYTrMMU.

6.1.4. PaccTosiHMSl MEXIY YKPETUIAIOWMMU SJleMEHTaMU TPYOHOM pe-
weTky (puc. 6.1) ycTaHaBAMBAIOTCS € YUYETOM JIBYX OCHOBHBIX Harpyxaio-
1ux ¢akTOpOB:

JIEUCTBUST BHYTPEHHETO JaBjeHNs Ha HeyKperjieHHble YYacTKH TUTOC-
KO#i CTEHKH TPYOHOI1 PELLETKU;

ycwivsi U3ruba oT Pa3HOCTU TeMTIEPAaTypHbBIX YIIMHEHUI COCEeaHMNX
Tpy0 WJIM APYTUX 3JIEMEHTOB.
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5

Puc. 6.1: ] — yrioBas ¢BaA3b; 2 — aHKepHas Tara; 3 — Xapopas TpyOa; 4 —
AbIMOTapHble TPyObl; 5 — obeyaiika kopryca

6.1.5. PacueTHnie GopMyIibl, CBA3BIBAIOLIE MAKCUMAJIbHbIE HaTIPSIXKeE-
HMS B 30HE TIPOCBETOB 4, b, e, h, ¢, g (cM. puc. 6.1) ¢ TomuyHON TPYOHOM
peLIeTKH, C pa3MepaMH YKa3aHHbIX IPOCBETOB Y C TEMIIEPATYPHbIMU CMe-
LLIEHVSIMU, MOJIyd4eHbl HA OCHOBAHMU C/EAYIONIE YITPOILEHHOM pacyeT-
HOI1 CXeMbI: KOJIbLIEBasH TJIaCTMHA XECTKO 3alleMyieHa N0 HapyXXHOMY M
BHYTPEHHEMY KOHTYpaM W UCIILITHIBAET OTHOCUTEJIbHOE CMElLlleHUE KPOo-
MOK OT TeMIIepaTypHbIX PacliMPeHMii COOTBETCTBYIOLUMX MPOAOJbHbIX
CBSI3€W Ha BEJIMYUHY W.

6.2. YcaoBHbIe 0003HAYEHHUS

6.2.1. OcHoBHbIe 0003HAYeHNST MAPaMETPOB, UCTIOJIb3YEMbIX IIPU pac-
yeTe Ha IPOYHOCTDh (PaCYETHOE NaBJEHME, IONYCKaeMOe HalpsiKeHue, Ho-
MMHa/IbHasl TOMLIUHA CTEHKH, NpUOaBKU K paCYeTHOM TOJILIMHE), YKa3a-
HbI B moapasaene 1.1.
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6.2.2. TIpocBeThl — 3TO HAMMEHbILUE PACCTOSTHUSI MEXIY YKDPETUISTIO-
LIMMH 3JIEMEHTaMU TPYOHOI peuieTky (cM. puc. 6.1 ); ux o6o3HaYeHUsT
TipeAcTaBIeHbl B Tao. 6.1,

Tabauua 6.1
HH1LA
Cumon Ha3BaHue En
N3MEpEHMS
a IMpoceeT Mexay xapoBoit Tpyboil U obeyaiikoii MM
Koprmyca
TTpocBeT mMexay XapoBoi TpyOoOi M HapyXHOM TO- MM
b BEPXHOCTbIO HauboJiee 6JIM3KO PacroNoXEeHHOM K
HEM 1bIMOTapHOW TPYObI
[TpoceeT Mexay 00euaiikoii Kopryca ¥ HapyXHOM MM
c MOBEPXHOCTBIO Haubosee GIU3KO pacrionoXeHHOM
K HEW JbIMOTApHOi1 TpYObI
d TTpocser Mexay xapoBoit Tpyboil U KpaeM yTio- MM
BOM CBSI3U
TTpocBer Mexny AbIMOrapHbIMU TPyOaMU U Kpaem MM
g YIJIOBOU CBSI3K
MuHMMaIBHOE PacCTOSHYE MEXAY Hapy>XHOM OK- MM
h PYXXHOCTHIO aHKEpHO# TATHU B TUlaHE U OnvKaii-
LIl noaKperisoneit eTaibio

6.2.3. O6Go3HauyeHUe TIapaMETPOB PACYETHOM KOJIbLEBOM IIACTHHBI
TIpeAcTaBlieHbl B Tabu. 6.2.
6.2.4. O603HaueHUsT pacyeTHOM Harpy3ku U aedopMalry, a TaKxKe
durznuecke KOHCTAHTBH METAJIa PaCCMATPUBAEMBIX JIEMEHTOB NpeEa-
cTaBjieHb! B Ta01. 6.3.
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Tabauua 6.2
MHULA
CumBon Ha3zpaHue Exurmu
U3MEPEHUs
, BHyTpeHHU i1 paguyc pacueTHOI KOJbLEBOIA Tu1ac- MM
0 THHBI
- Hapy>xHb1#t paauyc pacuyeTHo# KoJbLieBOM Iuiac- MM
! THUHbI
TonumHa pacyeTHOI KOJIbUEBOM TUIACTUHBI, paB- MM
s Hasi HOMMHABHOM TOMILMHE CTEHKW TPyOHOI
pelleTKU
bespazmepHblit kKoabduiyeHT 3anenku pacyeT- MM
A HOM KOJIbLIEBOM IUIACTUHBI, MIPUMEHSIEMbII TPU
pacyeTe Ha TeMIiepaTypHble pacllMpeHusi CBA3ei
Tabauua 6.3
. Envnnua
Cumson Hazpanue
U3MEPEHUsI
PacueTHoe naBieHue, paBHOE AaBJIEHUIO CPENbI B MIla
P MEXTPYOHOM IPOCTPaHCTBE
CMelleHre BHYTpeHHE KPOMKM pacyeTHOM Iuiac-
w TUHbI OTHOCUTEIBHO €€ Hapy>XHOI KPOMKU TIPU MM
TEMIIEPATyPHbIX PACIIMPEHMUSIX TIPONOJIbHbIX CBSI-
3eii, COOTBETCTBYIOLIMX 3TUM KPOMKaM
E Mopaynb NpoaoaAbHOM YIPYrocTH IPU PacyeTHoIA MIla
TeMnepaType
m Monynb nornepeyHoi yrnpyroctu
o] HoMuHasnbHOe A0MycKaeMoe HanpsbkeHUe NPy MIla
pacueTHoOI TeMnepaType
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6.3. PacueTnas Temneparypa

6.3.1. Obaacmv npumeHeHUus

6.3.1.1. TemnepaTypa MeTajna TpyOHOM pelIeTKY U CBA3€EH Onpenessi-
€TCsl Ha OCHOBaHUM YpaBHEHMIA TETUIONEPEAaYy Y JaHHbIX TETIOBOTO pac-
YyeTa KOTIa, KOTOPbIi NMPOU3BOANTCSI B COOTBETCTBUM C HOPMAMU TeTLIO-
BOTO pacyeTa.

6.3.1.2. @opMyITb ¥ rpadMKH [J151 OTIpeIeIeHUst CPEAHUX U MAKCUMAJTb-
HBIX TEMTIEPATYp MeTajia TpPYOHOW PEeLIeTKHU MOJy4YeHbl s TpyO
D, xs=32x3 1 50x3 MM ¢ pa3buBKO# OTBEPCTUI MO TPEYTONBHUKY. [la
JIPYTUX IMaMETPOB BBOAMTCS MONPABOYHbIA KO3(PEOULIMEHT Ha IJUnaMeTp
TpYO.

6.3.1.3. PacyeTHas ¥ MakcUMallbHasl TEMIIEpATypbl MeTalia TPYOHOM
PELLETKU OTpeesaioTcs Wi 6e3HAKUIMHOTO pexxuMa pabGoThl KOTIa.

TIpu HaTMYUKMKM HAKUTTH BLIYUCTIEHHBIE COTAACHO 1. 6.3.4 3HAaYEeH WSl TEM-
nepaTyp JOJIKHBI ObITh yBeNmueHbl Ha 40 %.

6.3.1.4. PacueTHasi 1 MakcUMaJibHast TEMIiepaTypbl MeTajljia TpyO To-
BEPXHOCTEI HArpeBa OINpeaesisiioTCs C yYeTOM HAaKUMU coriacHo 1. 6.3.3.

6.3.2. Yenosnvie obo3navenusn

[pu ornpeseieHUN TEMIIEPATYPHOTO COCTOSHUSA TJIOCKWX AHMILL UC-
TIOJIL3YIOTCA CIIEAYIOLUME TTapaMeTPhbl, TIPEACTABIEHHbIE B Tab. 6.4.

Tabauya 6.4

VHU
Cumsaon Ha3zBaHue Exnrimia
U3MepEeHUsI
1 2 3
D, |Hapyxubrit auameTp Tpyobl MM
Bi Kpurepuii buo —
;| TToripaBoY HbI KODOUUMEHT HA AUAMETD TPYObI —
K INonpaBouHbIit KO3MHULMEHT, YYUTHIBAIOIIVHA 11T .
! MeXIy TpyoaMu
a, |KoabdwumeHT rennoornaun B1/(M*K)
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Oxonuanue maba. 6.4

1 2 3

B OTHOLIEHUE HAPYXXHOIO AuaMeTpa TpyObl K BHYT- .
peHHeMY AMaMeTpy

A, |KoaddpuumeHT Ten1onpoBoIHOCTH Br/(m'K)

xq KoadhduuneHT TerionpoBogHOCT HaKUITH Br/(mK)

0 be3pa3mepHasi TemnepaTypa —_

s TonwmHa cTeHKH TpYObI MM

s, TonurHa HaKUNM MM
Cpennrii TEIUIOBOM TIOTOK Yepe3 paccMarpuBa- )

9 €MYI0 TIOBEPXHOCTb Harpepa B1/m

{ Temnepatypa HacbllLeHUS °C

6.3.3. Temnepamypa memanna mpy6 nogepxnocmeii nazpeéa

6.3.3.1. 3a pacyeTHyIO TeMIepaTypy NIPUHUMAETCA CPEAHAS TEMIEpa-
Typa CTE€HKH TPYObI.

6.3.3.2. PacyeTHas TemnepaTypa CTeHKH TPYObI onpeesercs 1o ¢pop-
MyJie

-3 -3
lp=’x+1 5,10 B+S,,10 1 ’
BlAA+B) A, o,

riae g v o, ONPEAENsIoTCs U3 TEMNOBOIO pacyera KOTia,

A, = 1,163 Br/(m'K);

s, = 0,5 MM (p¥ HOPMaJILHBIX YCIOBHSIX IKCIUIyaTaLUK);

s = 1,5 MM (npy HapylLleHMH HOPMaJIbHbIX YCIIOBUI IKCILIyaTaluM).

6.3.3.3. MakcuMasibHas TeMIieparypa CTeHKH TpyObl

+
S Ay A o,

q

s 107 107
¢ o=f 4| " F B2 !

6.3.3.4. TeMnepatypa MeTa1a KOPIyca W CIJIOLIHBIX aHKEPHBIX TST
MPUHUMAETCSI PABHOM TeMIiepaType HacbILEHMUSI.
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6.3.4. Temnepamypa memanna mj)y6lfo¢2 peuiemKku

6.3.4.1. 3a pacueTHy10 TeMIIEpaTypy MeTajula TPYOHOIM pelleTKr MpU-
HUMaeTcsl cpeiHeapudMeTH4YeCKOe 3HaUCHUE TeMTepaTyp HApYXHOH U
BHYTpPeHHeil MOBEPXHOCTEH MIOCKOro AHUILA.

6.3.4.2. PacueTHas Temriepatypa f, TpyOHO! DEIIETKU OMpEIENseTcs
nio opmyne

tPl ZLKJKI [em(th _tl‘) +z"]’

20
rie K, =1 — g Tpy6 anamerpom D, = 32 mm;
K, = 0,875 — ans tpy6 amametpom D, = 50 mm;
K,=0,8 — ana 1py6 anamerpom D, = 60 mm.

Beanunnbl K v 6, onpeaensiiorcs no puc. 6.2. u 6.3.

K,
1,0 =
0,9 —
25 45 65 85 105 (Lp—d), Mm
Puc. 6.2

Kputepuit buo mis TpyoHoO#M peuleTky onpeaensiercs no ¢gpopmysie

Ol Sp, 107
Bi,, = PI>Ppl .
A
Kpurepuit Buo nas Tpyos! onpeaessercs no Gopmyne
. a,D-107
Bi, =————.
2

6.3.4.3. BHyTpeHHSIs MOBEPXHOCTb TPYObI B CEUEHHU BXO/1a [a30B UME-
€T MaKCHUMabHYIO TEMIIEPATYPY.
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em
0,20
’ A\
§\b
0,15 / /
0,03
0,02
0,01
Bi,, =0
0,10
0,05
5 10 15 Bi, 10

Puc. 6.3

6.3.4.4. MakcumanbHas TemMriepatypa TpyOHOM pelleTKy paBHa

t inKt [emax (lh _tc)+tc]5

Plmax — 20
T 3HauYeHue 6 HaxoauMm 1o puc. 6.4.

6.3.4.5. I1py HANMYMM U30AALUMM PACUET CPEAHEN TEMIEPATYPbl U MAK-
CUMAaJIbHOM TeMNepartyphl 7, TIPOU3BOJMUTCS COrMacHo mn. 6.3.4.2 n
6.3.4.4, BxoTOpBIX 6, M 6 onpenelsiores o puc. 6.3 n 6.4 npu Bi, = 0.

max
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0,20

0,15

0,10

0,05

5 10 15 Bi, 107
Puc. 6.4
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6.3.4.6. T1py HaIMUKMK BBICTYIAIOUIMX B Fa30Bbiii 00bEM KOHLOB TPYO
BbICOTOI Ah MaKCMMaJibHasg TemnepaTypa TpyOHOM PELUETKU Orpenesis-
ercsi no popmyne

max

h — Ul S
e = LIAK K, [0 = 0) +2. ],

/i .
rae 6" HaxomuM no puc. 6.5;

K, K onpenensiiorcst cornacHo n. 6.3.4.2.

[ & ] L |
5 <&
_\\/,\ AN
> 2, i
’%
e’,,, Ny 0{‘” N v . 4“*“6
0 205 > = 0,0
0,01 4 0,04
029 o el 0,029—
2 P / Dot 0,02
0,02 4 A 0,01
0,04 1
g’ 06 05 04 03 02 01 3 6 9 12 15 18 21 24 Bis10?

‘max

Puc. 6.5

. o
6.3.4.7. PacueTHas TemnepaTtypa f,, TPyGHO! PEILETKU NPU HAINYMM

BBICTYIAIOLIMX B ra30Bblii 06beM KOHLOB Tpy0 oripenessieTcs no dopmye

m

h _ ] i
ty =1,14K K, [ 6,2, —-tc)+tc]20,

rae 6" naxommum no puc. 6.6.

6.3.4.8. MakcuMabHble TEMIIEPATYPbl CTEHOK, BBIYMCIIEHHbBIE COTJIAC-
Ho nn. 6.3.3.3, 6.3.4.4, 6.3.4.6, cpaBHMBAIOTCS C NPEAETbHO AOMYCTH-
MO TeMMepaTypo¥ 4151 BbIOpaHHO MapKHy CTaJIN, yCTaHOBJIEHHOI [1pa-
BWJIaMM YCTPOICTBA 1 6€30MacHO# 3KCIUTyaTaliuy 1apoBbiX U BOAOIpeii-
HBIX KOTJIOB.

6.3.4.9. Ecnu npu onpejie/ieHu pacyeTHBIX TEMIIepaTyp CTEHOK TpyG-
HOM peLIeTKH TeMIepaTypa OKaXeTcss HUXKe TeMMNepaTypbl Cpelibl, TO B
3TOM cJlyyae NpUHUMAETCs TeMIepaTypa Cpebl.
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=0,0

AN ! Bi,,
Bi, = 0,06 0,05
q _’*0,0»\

L —]
0,029
0,02
1 \ o
r—

Bi, =0 By, =

=0
T

8! 0,4 0,3 0,2 0,1 3 6 9 12 15 18 21 24
B, 10?

m »

Puc. 6.6

6.3.5. Temnepamypa memanna xcapogoii mpy6ot u 02He60i NOGOPOMHOIL
Kamepot

6.3.5.1. 3a pacuyeTHyIO TeMMEPaTypy NPUHUMAETCS: CPEIHSIS TeMTiepa-

Typa CTEHKH, BbIYUCsIEMast MO CAEAYIOUIUM NMPUOIMXEHHBIM hopMynam:
t=t+4s+30°C,

JUTS TJIAIKUX XKapOBBIX TPyO
1=t +55+30°C,

JU1st BOJTHUCTBIX XapOBBIX TPYO
I71s1 OTHEBOM NMOBOPOTHOM Kamephbl f = £+ 3s + 20°C.
B Tomkax, paboTalolyx Ha ra3000pa3HOM WIIM XXUAKOM TOIUIMBE, HE
JIOTTyCKAaeTcsl PEBBIILATh TETIOBYIO HArpy3KY XKapOBOil TPYObI:
TENJIOHAMNPSKEHUE CeYEHUst TONKHU ¢, = 250 xB1/M?%;
TETUIOHANPSKEHKE TOTOYHOro o6bema g, = 1000 kBt/M2,
6.3.5.2. BelunciieHHble comtacHo M. 6.3.3, 6.3.4 u 6.3.5 pacueTHble
TeMIepaTypbl MeTajU1a TPYO M TpyOHOW pelieTKHU UCTIONb3YIOTCA ISt Or1-
pefeneHus JOMycKaeMoro HarnpsikeHus [G] corniacHo pasaeny 2 HopM.

6.4. BoiGop 0CHOBHBIX pa3MepoB TpyOHOI# penieTKH, THHLL, obeyaeK U Tpyo

6.4.1. Ycnoenvie obosnauenus
6.4.1.1. B dopMmynax st pacyeTa TpyOHbBIX PEUIETOK MPUHSTHI 0003Ha-
YeHUs1, TIpeACTaBIeHHbIE B Ta0. 6.5.
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Tabauua 6.5
MHKLA
Cumpon Hazpanue Enprnu
U3MEpEHUS
1 2 3
BHyTpeHHMiT TnaMerp XapoBoii TpyObl (111 KOHU-
D 4yecKoil TpyObl — cpeIHUi BHYTPEHHU I AUaAMETD, MM
7| Wist BONHUCTO TPyObl — HAMMEHDBLUMIA BHYTPEH -
HUI JuaMeTp)
| HapyXHbiii 1MaMeTp XKapoBoii TpyOb! MM
D BHyTpeHHuM it AuaMeTp Kopiyca Win OTOOPTOBKH MM
JHULLA
L J1Ha XapoBoit TpyObl WIM PAacCTOSTHUE MEXIy MM
' lcocegHVMMM KOJbLIAMH XKECTKOCTH
R BuyrpeHHuMit paanyc cepuyeckoit yacTu IHU 1A MM
/ PaccTosiHue MeXIy LIeHTpaMHu COCEeHUX CBsi3eil B M
1 OIHOM psiny
I, |Paccrosinue mMexnay psgamu CBssei MM
ot PaccrosiHye MeXny LieHTpaMu CBsi3eii Ipy HepaB- MM
”°2 | HOMEpPHOM UX PacrnoJIOXeHUU
Jnametp HauOGOblIEH OKPY>KHOCTH, KOTOpasi MO-
d, >er ObITh BIKMCAHA TI0 LIEHTPaM CBSI3€id, pacroio- MM
JKEHHBIX Ha CTEHKe
d JuamMeTp oTBEpCTUS B TPYOHOM pelleTKe AJisi aH - MM
KEPHOU CBSI3W WIM aHKEPHOM TpyObl
c IMpubaBka K pacyeTHOI TOJILMHE CTEHKHU MM
MaxkcumanbHas st JAHHOTO PEXUMa paboTbl KOT-
p Jla CpeaHsis 0 IJIMHE W TOJILLMHE CTeHKU TeMIle-
I?'m"’ paTypa MeTalla IpOAO/bHBIX CBSI3€ii, COOTBETCTBY- °C
ImaX 1 151X BHYTpeHHEN M HapyXKHOi KPOMKaM pacyeT-
HOM KOJIbLIEBO TUIACTUHBbI
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Oxounuanue maoa. 6.5

1 2 3
Koabduume HT TMHERHOrO pacllipeHUsl MeTasla
0, 0 [3THX e MPOAOIbHBIX CBsI3eli B AMAra3oHe 1/°C

temrepatypbl 20 °C— 1

L PacueTHast JIMHA NIPONOJIbHBIX CBSI3€ii, paBHas To-

MM
JIOBUHE PAaCCTOSTHUS MEXIY TPYOHBIMU pellieTKaMuy

t, |CpeoHsas Temnepatypa MeTauia TpyOHO#M peleTku °C

s, W3rubHoe HanpspkeHWe B TpPYOHOI pellieTKe MTla

6.4.2. Pacuem naockux cmenok u mpybHOU pewiemku

6.4.2.1. HoMuHanbHas TOJLIMHA TUIOCKOI CTEHKM, YKpPEIJIEeHHOM
pacmopHbIMU 60JTaMH, CBA3SIMU, aHKEPHBIMU TpyOGaMH MU KOCBHIH-
KaMU, JOJKHA ObITh HE MEHEE OMpeaeeHHOM 10 OFHOU U3 Clelylo-
wux popmyi:

TPy PAaBHOMEPHOM pa3MellleHU M aHKEePHBIX 601TOB, CBA3EH UK TPYO
(puc. 6.7)

TpYU HEPAaBHOMEPHOM pa3MellieHHH aHKePHBIX 6OJITOB, CBA3€i WIK TPYO
(puc. 6.8)

NpPHU YKPETUIEHUM TUIOCKOM CTEHKM YITIOBHIMU MJIM MHOTO BUAA KpET-
JEHUSAMU

5s=0,45d, L e

[o]
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—
~3
9]

L/

AN AN
NN

Puc. 6.7 Puc. 6.8

Koagpduunent K npuHMMaeTcs paBHbIM:

0,45 — npu onHOCTOpOHHEN npuBapke OONTOB, CBS3EH UAU TPYD K
cteHke (puc. 6.9); '

0,42 — npy IBYXCTOPOHHE NMpHUBapKe OOTOB, CBSA3EH WIN TPYO K CTEHKE;

0,39 — ecnu pacnopHbie GONTHI Wi CBA3M MMEIOT CHApYyXH LLaiiby Tos-
LIMHOM He MeHee 0,8 TOMLMHBI YKPETUIsieMOil CTEeHKH M Hapy>KHbIM INAMET-
poM He MeHee 0,6 paCCTOSHMS MeXKILy LIEHTPaMM COCeaHUX CBsa3eit (puc. 6.10);

0,36 — ecnu pacnopHbie 60Thl UK CBSI3W, BBEPHYTHIE Ha pe3bOe, uMe-
I0T CHApYXXH raiky  11aidy TOJUIMHON HE MEHEE TONILWHbI YKperuise-
MO CTEHKW M HapyXHbIM IxameTpom He MeHee 0,8 pacCTosiHUST MeXIy
LIEHTPAMU COCEIHNX YKPETUIEHUIA.

Ecnu miockasi CTeHKa UMeET pa3Hble BUABI YKPETIJIEeHW, TO TOJILHUHA
ee JOJIKHA TPMHUMATBLCS HanboJ1bIeid M3 BBIYUCAEHHbIX 117151 pA3HOro BUAA
YKPETUIEHUMA.

6.4.2.2. I1pnGaBKa K pac4eTHOM TOJILLIMHE CTEHKU TOJIKHA NPUHNMATb-
Cs1 B COOTBETCTBHHM C noapasaenom 1.5.

6.4.2.3. Ipu 3akperuieHUu Tpyd B TPYOHOM pellleTKe C IPUMEHEHUEM
BaJILIOBKM TOJIIMHA IUIOCKOI CTEHKM A0JKHA ObITh HE MeHee onpese-
neHHoM no dopmyie s = 0,125d + 5 MM, HO He MeHee 13 MM.

6.4.2.4. Tlocsie BbIOOPA TOMIMHBI CTEHKH MPOBEPSIOTCSE MAKCUMAJIbHO
Y MUHMMAaJIbHO JOTYCTHMbIE Pa3Mephbl POCBETOB comlacHo . 6.4.3 1 6.4.4.
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15

Rl P
=
|
|
|
|
|
|
|
)
1
3,50

N\

Puc. 6.10

Ecnm 3HayeHHe IPOCBETOB HE COOTBETCTBYET YCTAHOBJIEHHBIM MAKCH-
MaJIbHbIM U MUHMMAaJIbHBIM 3HAYE€HUSIM, TO TOJILLIMHA CTEHKH AOIKHA ObITh
yBEJIMYEHA WM yMeHbIIEeHa.

6.4.3. Hauboavwue donycmumvie pazmepol HeYKpenaenHvlxX yHacmKoe
mpy6Holil pewemku

6.4.3.1. InaMeTp HauboJbllIeil OKPYXXHOCTU, KOTOpasi MOXET ObIThb
BIJCaHa KacaTelbHO K PacroiOXXeHHbIM Ha TPYOHOI pelleTKe CBA3SIM,
KOpITyCy unu Tpy6am (puc. 6.12), HonxkeH yaoBJAeTBOPSITb YCIOBHIO

d,<2,2s M.
p
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Yraossie
aHKepHbIe
CBSI3H
| ' d AHKepHasl CBSI3b
L Kpyrias
| S AHKepHas
. . ¢ TpyOa
SOVFOOORO P Z_ |2o0oBOCRRED
: & \ § T 2 @ L
\. & &
GD\ © ©
- 2 :
2000000000 | 000000000 &
O/ TR o' ©
& b/ o8

Puc. 6.11

6.4.3.2. Pasmepbl MpocBeTOB (CM. puc. 6.1) MeXay BOJHUCTOM Xapo-
BOM TpyOO# U KOPTIYCOM @, AbIMOTapHbIMU TpyOaMu b, YrNOBOH CBA3bIO €
WU aHKEPHOW TATOMN A AOJIKHEI YAOBETBOPATH YCIOBUIO

a(umu b, e, h)<Ks ﬂﬂ.

© Odopmaenne. 3A0 HTL T1B, 2010



176 Hopmui pacuema na npounocms cmayuonapioix

K 1,1
1,0
0,9

0,8

0,7 e

0,6 —

0,5 /
0,4 =

0,3

N

0 01 02 03 04 05 06 07 08 nr/r

Puc. 6.12: /— anst npocseToB a u b; 2 — 113 npocBeToB e M h

6.4.3.2.1. Koabduumenr K npu 0,1 < r/r, < 0,8 onpenensiercst 1o
puc. 6.12 B 3aBUCMMOCTH OT BHIa MPOCBeTa (CM. puc. 6.1).

Ipu 0,8 < r/r, <1 ko3 duLKMEHT K| 115 IPOCBETOB a, b, e 1 h paBeH
0,58.

6.4.3.2.2. B cnyyae ykpernjaeHust TpyOHOM pelIETKH aHKEPHOM TAroi
KaK IpY BOJIHMCTOW, TaK U MPH [JIAAKOM XapoBo# TpyOe AJig rpocsera A
JIOJIXKHO BBIMOJIHATHLCS yeinoBue (cMm. puc. 6.1)

’,( h)

0
g 20,1,

rae r® = r® + h.

6.4.3.3. Pacyer 1o 11. 6. 4.3.2 Npou3BOAMTCS B 3aBUCHMOCTH OT Ha3Ha-
YeHus pacyera.

6.4.3.3.1. Ecnu pasmepsl a (unu b, e, h), ¥, W ¥, 33[1aHbl, TO IPOU3BOANT-
Cs TIpOBepKa BLIMOJHEHHS ycoBus 1. 6.4.3.2.

6.4.3.3.2. B ToM ciyyae, Korma Ipy NpOEKTAPOBAaHUM HOBBIX KOTJIOB
TpeOyeTcsl ONpeneTUTb HaubobLIME TONYCTUMbIE pa3Mepbl YKa3aHHBIX
NPOCBETOB, pacyeT Mo 1. 6.4.3.2 BeneTcsi METOAOM MOCJIeN0BaTENbHBIX
NpUOJNXKEHUT.

Ilpyn onpenesieHU pasMepoB a WM b 3anaercst (WM 3agaHO) 3Haye-
HME 7.
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B riepBoM IIpUGIMXKEHUH Pa3Mep TIPOCBETA a WU b IPMHUMAETCS! PaBHBIM

a® (umm ") =5 L[G].

OripenensieTcst HapyXKHbIA paguyc B TIEPBOM MPUOIVKEHMHU:
rV=r+ a® (uam bO).

TMo oTHOWEHUIO r/r, 1 TpaduKy Ha puc. 6.12 HaxonaT 3HayeHue K n
OnpeensloT pasMep NpocBeTa U paauyc r > BO BTOPOM NPUGINKEHUM:
1,5[c]
c
a® (nm b®) =K1‘”s\/—’ ;
p

r®=r+ a® (um b?).
To otHOwWENMIO 1 /r,® OnpenesiioT HoBble 3HaYeHus K@, a®, r® nta.
Jnst NpocBETOB e U / B IEPBOM NPUOINXKEHUU TIPUHUMAIOT
1,5[c]

p

W pacyeT NPOU3BOJAT TOC/IE10BATENbHBIMI MIPUGIHXEHUIMY aHAJIOTUY -
HO MpeblAYyILEMY CITy4alo; IIPY 3TOM 3a/IaHO 3HAYEHUE 7.

Papuychl 7 u 7", n3o6paxeHHble Ha pUC. 6.1, ONPEAENSIOTCA Ha OC-
HOBAHWU BEJIMYMH TTPOCBETOB, HAIEHHBIX B KaXIOM MPUOTMXEHWVU:

" (um k) = 0,58s

1 = i DY)
r=r —e" (unmu hM);
r®=r — e? (unn h?).

[Mpottecc mprubGAMXKeHUst OBICTPO CXOMUTCS.

6.4.3.3.3. BMecTo nocsiegoBaTebHbIX MPUOIMXKEHWIT MOXHO 33aBaTh-
¢S MEHBLIMMHU pa3MepaMHu IPOCBETOB TIO CPABHEHUIO C X IMEPBOHAYATb-
HbIMM 3HAYEHWSIMW U TIPOM3BOAUTD TIPOBEPKY COMVIAacHO 1. 6.3.3.2.

6.4.4. Haumenvuwee Oonycmumoe paccmosnue mMexncoy YKpeniaouumu
Odemanamu mpy6Hol peluemiu

6.4.4.1. lns mpocBeTOB 4, b, e, A (Tnagkas xaposas Tpy6a), ¢, g (cM.
puc. 6.1) 10JXKHO BBITIONIHATLCS YCIOBUE
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E'sAw <[o]
;-2 - ’
2,5n°K,
rae K, — KkoahpUUMEHT, 3aBUCALIMIA OT OTHOLIEHUS Fy/F,;

npu 0,1 < r/r, < 0,8 K, onpeaensiercst no puc. 6.13;
npu 0,8 < r)/r, < 1 K, Boiyncnsiercst no ¢opmysne

2
K, =§(1—u2>[1—’—°) ;
I

1

W —  OTHOCMUTEJbHOE CMellleHHe KPOMOK PacueTHOM KOJblieBOM
MAACTUHBI, oTipeaeaseMoe o popmye
w= L |[a0(r0max - 20) - al(tlmax_ 20)]"
snech |[oy (7, — 20) — o, (1, — 20)]] — 3HaK aGCOMOTHOH BEJMYMHBDI.
K,
0,11
0,10
0,09 BN
0,08 \
0,07 <
0,06 .
N
0,05 <
0,04
0,03 <
0,02 -
0,01

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 ry/r,
Puc. 6.13

6.4.4.1.1. Temneparypsl £, , f, ., f, ONPENENSAIOTCS COMIACHO 1. 6.3,
Bennuunsl £, o), 0, OMPEAESAIOT COTTacCHO MPUIOKEHHIO K T1aBe 5; E

OepeTcs JUIA METalla PEILIETKY TTPY TEMIIEPATYPE f,; Oy U ¢, OTIPEAEISIOT-

Cs1 [L1s1 MeTaJl/1a IPOJI0JIbHBIX CBsI3e B MHTEpBasie Temmneparyp (20 —

U (20 — ¢, ) COOTBETCTBEHHO.

max)

imax
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6.4.4.1.2. lonnyckaemoe HarpspkeHue [G] onpenensieTcs nis metaiia
TPYOHOI peLIeTKA COTIACHO pa3nesy 2 Mpu TemIiepaType Tor

6.4.4.1.3. Tlpu ompeesieHUY pa3MepoB MPOCBETOB a, b, ¢, e, g, h cieny-
€T BbIOPATh TOJIOXEHWE YCIOBHOW KONBLIEBOM MJIACTUHBI IJISI KAXA0TO
ciydasi. YkasaHMsi 110 BHIGOpY paguyca BHYTPEHHEH KPOMKY IIaCTHHBI 7,
npuBeAeHbI Ha puc. 6.1. Harpumep, st npocBeTa @ BHYTpEHHEH KPOMKeE
TJIaCTUHBI COOTBETCTBYET TamKast XapoBasi TpyOa, a Hapy>XHOI KpoMKe
TUTacTMHbI — obeyvaiika Kopryca, AJisi NPOCBEeTa § —KPOMKa KOCBIHKH U
JIbIMOTapHble TPYObl COOTBETCTBEHHO U T. 1.

6.4.4.1.4. 3HaueHus koapduumeHTa A B 3aBUCUMOCTH OT BUIA NMPO-
cBera mpuHumaltores: 0,80 wis npocseros a, b, 0,75 mjist nipocseTa ¢; 1,50
J1sl IPOCBETOB ¢, g; 1,00 nns npoceera /.

6.4.4.2. TIpy NpPOEXTUPOBAHNY HOBLIX KOTIIOB MUHUMAJTLHO JOTYCTH-
MbI€ pa3Mepbl MPOCBETOB NpPOBEPSIOT MO hopmyJie
-, E'sAw

2,5[0]

6.4.4.2.1. Koapduuuenr K,, 3aBUCALIMI OT OTHOWIEHWS ry/r|, TIpU

0,1 <ry/r, <0,9 onpenensercs no puc. 6.14.

KJ
2,9

2,8 \
2,7 \
\

2,6
2,5
2,4
2,3 \
2.2
2,1
2,0
1,9 <
1,8
0

a,..(mmb, c, e g, b

min

0,2 0,4 0,6 0,8 1 r/r,
Puc. 6.14
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[pn 0,9 <7 /r, < 1 koapduument K, = 1,8.
6.4.4.2.2. Tlocne TOro Kak onpezesieHbl pa3mMepsl IPOCBETOB, ONpPEe-
JISIIOT PaJiMyChl paCye€THOM KOJIbLEBOM IIaCTHUHBI:

r,=r—amb,c,e,g, h), eC¥ 3a1aH HApYXHbIii paauyc;

r=r,+tammb,c,e,g, h), ecnu 3a1aH BHYTPEHHWIi panuyc.

6.4.4.2.3. 119 nosyyeHHbIX Pa3MeEPOB PACYETHBIX MJIACTUH TIPOBEPSI-
€TCsl BbINIOJIHEHUE YCI0BUs T1. 6.4.4.1. Ec/iu 3T0 yc10BYE He BbINOJIHSET-
Cs1, TO pa3Mmep NMPOCBETa HECKOJIbKO YBEJAMYUBAIOT, ONpPEAESIOT paauyc
PacyY€THOM KONbLEBOM IJIACTUHBI COJIACHO I1. 6.4.4.2.2 1 TIOBTOPSIOT MPO-
BEPKY.

6.4.4.3. Ecnu ycnoBue 1. 6.4.4.1 He BBINOJNHSIETCS, TO TIPOU3BOIUTCS
pacyer Ha MaJIOLIMKIIOBYIO YCTAJIOCTh COMIACHO TIoapa3aeny 6.6.

6.4.5. Toawuna cmeniyu 6bINYKAbIX OHULY

6.4.5.1. HomMuHanbHas TOMIMHA CTEHKH BBIMYKJIOTO JHMLIA Ta30TPyO-
HOTO KOTJ1a JJ0JIXKHA ObiTh HE MEeHee OIpelesieHHOM no dopmyne

s=s,te,

rae s, = pR/{c].

®opmyna npuroaHa npu codsoaeHuy yeiaosusa R = 1,2D.

6.4.5.2. BennunHa npubaBKy ¢ HOJKHA ONPENesThCS CORMIACHO MO~
pazneny 1.5 Hopm.

YTOHEHNe CTEHKM NPY LITaMIOBKe AHUILA HE JOKHO YUUTHIBATHCS B
TOM CJlyyae, eCIM OHO He IpeBbilaeT 5 % pacyeTHOM TOILMHBI.

B cnyuae npeBbliieHUs1 pacyeTHast TOJLIMHA THUILA A0JXKHA ObITh YBE-
JIMYEHa Ha pa3HULly MeXAY (HaKTUYECKOM TONIUHON U NMSATUIPOLIEHTHBIM
ZOTYCKAEMbIM YTOHEHHUEM.

6.4.5.3. ToniuMHa CTEHKH, BbIUMC/IEHHAas 110 11.6.4.5.1, HOIXHA OKpYr-
JAThCs 10 OvKaiiulero 6osbLIero pasmMepa JucTa, MMeoIerocsi B CTaH-
JlapTe Ha COPTAMEHT.

Bo Bcex ciyyasix HOMMHabHas TO/IUMHA CTEHKM JTHUILIA J0JIKHA MPU -
HUMAaThCs He MeHee 6,0 MM.

6.4.6. Pacuem sicaposvix mpy6

6.4.6.1. HoMuHajibHasi TOILMHA CTEHKM IVIAAKOM XapoBOii TpyObl A0/~
>KHa ObITb HE MeHee OIpeeieHHO# 1o (popMyne
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s=s,tc,
K.L.|o
rnesR:pDF(H 1+ rLe[o] .
2[o] 100p(D,. +L;.)

3naveHue koadduumeHta K, cneayer npuHNMAaTh:

3,10 — st ropu30HTANIbHBIX XapOBBIX TPYO;

1,85 — 17151 BEpTUKAJIBbHBIX XXapOBLIX TPYO.

IMpy HanMYUKM XKeCTKUX KPEernneHU B MorepeyHoM HarpaBieHUH 3a
pacyeTHYIO IVIUHY L, cliefyeT NPMHUMATh HauboJbliee pacCTOSTHUE MeX-
Jly COCEIHUMMU KperieHusIMU (puc. 6.15).

L; L,
B

Puc. 6.15

BoiuucneHHas corjjacHo 1. 6.4.6.1 HOMHHaAbHAS TOJUIMHA CTEHKU
[IOJIXKHA OKPYMISAThCA 10 OjMKaitiiero 60oabuIero pasMepa JMcTa, UMelo-
LLErocst B CTaHAAPTe Ha COPTAMEHT.

HoMuHanbHasi ToNMHA CTEHKU BOJHUCTOM XapoBoii TpyObl NOMXXHA
ObITb HE MEHee omnpeesieHHOoM 110 opmyie

s=s,tc,

rae s,= pD,/[c] (ana BonH BbicoTolt 50 MM U Gonee).
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IpubaBka ¢ HONXKHA OnpenesaThest cornacHo noapasgeny 1.5 Hopw,
HO JI0/2KHA OBITh HE MEHEE 2 MM.

6.4.6.2. HoMnHanbHas TOMUMHA CTEHKU XAapOBbIX TPYO J0JIKHA MPH-
HUMaTbCsl He MeHee 7 MM M He Gosiee 20 MM.

6.4.6.3. lonycTtiMoe paboyee JaBjA€HHE MPHU KOHTPOJbHBIX pacuerax
JKapoBbIX TPYO OnpenensieTcs o caeayiommum Gopmynam:

151 TIaJKUX Tpyo

(s-c)[s] .
bl K.L.D, |
| 400(s—c)(Dy +Ly) |
JUISi BOTHUCTBIX TPYO ( ¢ BHICOTOM BOMHBI 50 MM M Goriee)

[p]l=
.

_ (s—c¢) [G]
[p]= D,
6.4.7. Pacuem dvimoeapruvix mpy6

6.4.7.1. HomuHanbHasi ToJILIMHA CTEHKH NPAMO# TPYObl C HAPYXXHbIM
nuaMeTpoMm He 6ojee 200 MM, HaxodsiILEeiCs TOA HAPYKHbIM [JaBJIeHUEM,

JIOJI>KHA ObITh He MEHEe OTpeAesieHHOI 1o ¢hopMyJie
pD,

§=——">=2—+c¢

Ldo[c]+p
rie BejuurHa npubaBKy ¢ JOKHA NPUHMMATLCS1 COFJIACHO moapasaeny 1.5
Hopwm.

6.4.7.2. HoMuHanmbHasi TOJILWHA CTEHKH TPYO, HAXOASLIMXCS TIOI BHYT-
PEHHUM AaBlIeHUEM, ONpeaesieTcs coriacHo pasaeny 3 Hopwm.

6.4.7.3. HoMuHanbHas1 TOJIIIMHA CTeHKHY TPYO C yY€TOM HapYXKHOTO AaB-
JIEHMS1 IOJKHA ObITh HE MeHee 3HaueHUi, TPUBEAEHHbIX 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 obevaek kopnyca

6.4.8.1. HoMuHanbHast To/IIMHA CTEHKW 06eYaeK KOpITyca onpeaesier-
csi corjlacHo pasaeny 3 Hopw.
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6.5. BbiGop OCHOBHBIX Pa3MEPOB AHKEPHBIX U YIVIOBHIX CBsI3ei

6.5.1. Yenoguwie 0603navenus

JlononHuUTENbHbIE 0003HAYEHUS TIPEACTaBIEHbI B TabI. 6.7.

Tabauua 6.7
WHUIIA
CumBon HasBaHue En
U3MepEHUs
F [Tnowaabs TpyOHOIl pelieTKU, YKPETUisieMOi 1aH - M2
HOI aHKCpHOU CBA3LIC WK TpyDSoh
F, |PacuetHas ruowanb BajibLIOBAHHOM MOBEPXHOCTH M2
F,  |Tlnowanp Harpy3k1 Ha OHY CBSI3b WK TPYOY MM?
f Tnollanb MonepeyHoro CeYeHM sl aHKepHOM CBSI3U M2
WIH YKpETUIfionier Tpyobl
p BennunHa ycunus, npuxonsiivasicst Ha 1 MM Tiepu- H/mm
1 iMerpa pa3BaIbLIOBAHHOM TPYOBI
Jlorycrumoe ycwive Ha BajlbLlOBAHHOM MOBepX-
9 MIla
HOCTH
[, |AnvHa pa3sBaibliOBAHHOIO yyacTkKa MM

6.5.2. Pacuem ankephvix céazeil u mpyo

6.5.2.1. [nowans ce4eHUsI aHKEPHOMH CBA3U WY aHKEPHO# TPYObI, TIOa -
BEPraloleics pacTSDKEHU10, N0JIXKHA YAOBIETBOPSITh YCJIOBUIO

2 o] .
Ecnu TpyGa moasepraercsl CXaTHIO, TO BMECTO HapyXXHOro auameTpa
TpyOsl D, cnenyeT UCroNb3oBaTh BHYTPEHHUH D.
6.5.2.2. IMnowans ceyeHust YIJOBON aHKEPHOM CBSI3U IOJXHA YIOB-
JIETBOPSITh YCJIOBUIO
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184 Hopmbl pacema na npoHocmos CayliOHapHbix

[o]sina
TAE O — YroJl MEXAy YIOBOi aHKEpHOM CBSI3bl0 U TPYOHOM pelIeTKOM.
6.5.2.3. Ilnowanm F, ykpernjsieMble aHKEPHBLIMM CBA3SIMU MM TpyOa-
MM, ONpPEeAESIIOTCs 10 puc. 6.16.

6.5.2.4. Ecim milockasi CTEHKA YKPETUISIETCS TOJIbKO Pa3BajibLIOBaHHbI-
MM TPyGaMH, TO BEJHYMHA YCUIIUS g, ONPeaesSeTcsi 110 popmye

Lt
=0,25p(1,27+2-D),
9 p( D )

KOTOpasi JOJIXKHA YIOBJIETBOPSITb YCIOBHIO:

g,= 30 H/MM ripu pa3BanbLoBKe TPy Ge3 OTOOPTOBKM KOHLIOB U 63
KaHaBOK;

g,= 50 H/mMM nipu pa3saibLioBke Tpy6 6e3 0T60pTOBKM KOHLIOB, HO NpU
HaJIMYUK JABYX KaHABOK C OOLIEH BbICOTOM He MeHee TOJHIMHbI CTEHKH
TPYOHI,;

¢,= 70 H/mMM npu passajibLOBKe TpyO ¢ OTOOPTOBKO# 0GOMX KOHIIOB.

J 4

FONX 7 ,
.\/&J }(

Puc. 6.16: a — pa36uBKa Nno TPEYrojibHUKY; 6 — pa3buBKa 1Mo NPsSIMOYTOJAbHUKY

%
YA

/T
AL
AAN

NP

6.5.2.5. Heobxonmmasl 1J1nHa pa3BaibLOBaHHOTO y4acTKa TpyOsl /o~
JKHA OMpPEeAesAThCs U3 YCIOBUA
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Fp

~<q,

F,o"
rne F =(D, — D) ;

q9, — uonyc{:lumoe yCWJIMe HA BajibIIOBAaHHOI MOBEPXHOCTMU:
150 MITa — nipu pasBaibLOBKE TPYO 6€3 OTOOPTOBKU U 6€3 KaHABOK;
300 MTITa — npu pa3BanbLOBKe TpyO 6e3 OTOOPTOBKM, HO NMPH HANU-
YUY KaHaBOK C ODOMIEH BLICOTOW HE MEHEE TOJILUMHbI
CTEHKHU TpYObl;
400 MTIla — npu pa3BajibllOBKE TpyO ¢ OTOOPTOBKOIA.
6.5.2.6. PacyeTHas nnomiagk RATBIOBAHHON MOBEPXHOCTU IOKHA

YIOBJIETBOPATHL YCAOBUIO
F <0,1D [ .
m am

JnvHa pa3BajibLiOBAHHOTO yyacTKa Im JOJIKHA ObITb HE MeHee 12 MM; B
pacuyeTe JOJIXXHa ITpUHUMaAThECS He Oonee 40 MM.

6.5.2.7. T1pu Mcrnojib30BaHUY CBapKHU LI 3aKpeTyIEeHUsl TPYO U aHKep-
HbIX CBfi3ell B TPYOHOIT peuieTke pacyeTHOE CeYeHWe CBApHOro 1Ba A
(puc. 6.17) nomXHO GLITL HE MEHEE orpeaeieHHOro no (popmyre

A=0, 6————ng i
A
rae [0] — nomKHA NMPUHMMATLCS O MaTepuany TpyObl WM PELIETKHU C
HaMMEHbUIMM 3HAYEHUEM PACYETHOM XapaKTepUCTHKHU TIpOY-
HOCTH TNpPYW PacYETHOM TEMMEpaType CTEHKMU.
Kpome Toro, mjisi ykazaHHbIX TUTIOB CBApPHbIX LIBOB JOJ/DKHO BbINOJ -
HATbCA YCJIOBHE A > 5.
6.5.2.8. Eciu 3akpervieHue TpyObl OCYLLECTBISETCS Ha BalbLIOBKE C UC-
TIOJIb30BaHMEM CBAapHOToO 1iBa no tvny 1 (puc. 6.17) anst obecrieyeHus 1o~
TTOJIHATE/IbHOM TJIOTHOCTH, TO CEYEHME 11Ba A I0MXXHO ObITb HE OoJiee 5 MM.

6.5.3. Paamepul yenoguix césseli

PazMepbl YyraoBbIX CBsi3ei (KOCBIHOK) AOJIXKHbBI YAOBAETBOPSITb COOT-
HouleHu1o (cM. puc. 6.1) H>1,8B.

Jonyckaercs TpUMEHEHWE KOCBIHOK 6€3 YMEHbLIEHWUS LWMPUHBI Cpefi-
HeW 4acTu.
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Tun 1 Tun 2
<
MANNN AN
7 ( A
Tun 3 A>2A >0,7A
<]¢ \ Q Puc. 6.17
A

A2A20,7A e>1mm

6.6. I1oBepouHblii pacyeT Ha yCTAJIOCTh

6.6.1. Ycnosnvie o6o3nanenus

6.6.1.1. Ycnopnble 0003HaYeHMs1 [IPY pacyeTe Ha MAJIOUMKIIOBYIO YCTa-
JIOCTb NIPUHMMAIOTCSI COTJIACHO noapasaeiy 5.1.5 Hopm.
JloronHuTebHble 0003HaYeHM:
fomins Fimin — TEMIIEPATYPA METAIA TIPOIOJBHBIX CBA3EH COOTBETCTBEH -
HO BHYTPEHHE! M HapyXHOH KPOMOK pacyeTHOW KOJbLEBOI MIaCTUHBI
(MYHMMabHas UIsl AAHHOrO peXXnMa paboThbl KOT/IA, CPEAHSIS MO IINHE
M TOJIMHE CTeHKH), °C.

OcTanbHble 0603HAYEHNU — COMJIACHO nojpasieny 6.2.
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6.6.2. Tpeboeanus k pacuemy Ha ycmansocmy

6.6.2.1. Pacyer Ha ycTaNOCTb NPOU3BOAUTCS C YYETOM BCEX PEXVMOB
9KCIUTyaTaluK KOTJIA, XapaKTepU3YIOMIUXC MUHUMAIbHBIMU (£, ., 1, )
Y MaKCUMaTbHbIMM (7, . f ) TeMnepaTypamu MeTajla TIPOAOIbHbIX
CBAI3EH B Hayajie U KOHUE LIMKJa KoiebaHUi, a TakXKe YUCAOM LUKIIOB
KaX[IoTo TUIa.

TpumMepoM LIMKJIMYECKOTO Harpy>XeHUst KOT/1a SIBASIOTCST LIMKJIBI TUTIA
MyCK — OCTAHOB, MPH KOTOPLIX HATPY3Ka U3MEHSIETCS OT HYJISt, a TEMTIE-
patypa MeTasuia ot 20 °C 10 HOMWHAAbHON BEJIUUNHBI U OOpPATHO.

LluxnamMy BTOPOTO TUTNA MOTYT CIIYXUTh LINKINYECKUE U3MEHEHMSI
Harpy3ky OT 3alaHHOTO MPOMEXYTOUYHOFO 3HAaYeHUsl 10 HOMUHAJIbHOM
BEJIMMMHBI M 0OpaTHO.

6.6.2.2. PacueT npou3BoaAUTCH TSI BCEX MIPOCBETOB, UMEIOILMXCA Ha
TpyOHOI peuIeTKE U IMOBOPOTHOI OHEBOW Kamepe.

6.6.2.3. MecTHble TeMINEPATYPHbIE HANPSXKEHUS B JaHHOM METOJE pac-
YyeTa He YYUTHIBAIOTCA; MHTEHCUBHOCTD HaTIPSKEHWI OTIPeNeISIETCS TOMb-
KO 110 U3TMOHOM COCTaBIfAIONIeH HANPskeHUst A, = s,. OIHAKO TIOHsATHE
VHTEHCUBHOCTY HaTIPSIKEHUI1 COXpaHsieTcst 1Jist 6osiee yno6HOro npume-
HEHUS TIpYU OLEHKE JH0JrOBEYHOCTU TPYOHOI PELIETKH.

6.6.3. Onpedenenue pazmaxa UHMEHCUBHOCIMET HANPANCCHULI

6.6.3.1. Pa3amax MHTEHCUBHOCTE! HATIPSKEHUIA BbUMCsieTCs 110 hopMyrie
_ E'sAw

‘ ”12K2(Pw |

rae ¢, = 0,8 — K03(DpOUUMEHT CHUXKEHUS LUKINYECKOH NPOYHOCTU ANs
YIJOBOrO CBAPHOTO COEAMHEHMs BBApKH MJIOCKOTO QHMLIA
B ofeuvaiiky Kopnyca KOmia, IJIOCKOTO AHMIIA B obeyaiiky
OTHEeBOIl OBOPOTHOM KaMepbl, @ TAKXKE COEAMHEHUS IJIOC-
KOro AHHIIA C XKapoBOii TpyOOii.

6.6.3.1.1. OTHOCUTENbHOE CMElllEHEe KPOMOK B PaCCMaTPUBAEMOM
pexume

AC

w=Ll[o, (£, —1

Omax Omin) - al (flmax - tlmin)],’
rae |[oe, (7, .~ fw) — & (1,00 ~ Hmi) ]l — 3HAK aGCOMIOTHON BEJMYUHBI.
.6.3.1.2. Temnieparypbi ¢ t t f, . OMpELESIOTCS COIIacHO

Omax® “Omin> “1max® *Imin
noapaszgeny 6.3.
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6.6.3.1.3. OctasnbHble BeMunHbI B hopMyJe n. 6.6.3.1 onpenensiiorcs

coriacHo 1. 6.4.4.1.
Ha ocHOBaHMM Hali/leHHOM BeJIMYMHBI pa3Maxa MHTEHCUBHOCTEH Ha-
npsbkeHuii Ds, NPOU3BOAUTCS OLIEHKA A0IFOBEYHOCTH B COOTBETCTBUMU C

noapasaesoM 5.1.5 Hopwm.

6.7. lonycTMoe 1aBiieHne B KOTIE NPH HAIMYHA OTKJIOHEHHIE OT
KPYIIOCTH KapoBoii TpyObl

6.7.1. Yenoenuie obo3navenus

JlononHuTeNbHble 0003HAYEHUS:
D, > Dp.., — MaKCUMajibHbI U MUHUMAaJIbHbIA HapyXXHble IMaMETPb
MONEPEYHOro CEYEHMSI KapoBOM TpyObi, MM;

a — K03(pprLMEeHT HEKPYIIOCTH, %,

¢ — MaKCHUMaJibHbI# pazMep yrioiuenus (puc. 6.18) nonepeuHoro ce-
YEHMsI KapoBOi TPyObl, MM;

s,— (hakTHYeCcKas TOMILIMHA CTEHKU XXapOBOii TPYObl, MM.

CTajibHbIe 0003HAYEHWS — COIIACHO Taos. 6.1 u 6.2.

— —
— =

-
~ ~ QO

IEIIII I,

Drs

Puc. 6.18
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6.7.2. Onpedenenus

B Hopmax paccMaTpuBaloTCsl CIefyIOlLMe OTKJIIOHEHHUS] OT KPYTJIOTO
MOTIEPEYHOro CEeYEHUSI TPYObI:
OBAIBbHOCTb NMONEPEYHOTO CEUEHHs, onpeaenseMas koadduipieHToM
HEKPYTJIOCTH:
a= szn_] 00;
DFmax + Dl mm
YIUIOLLIEHHE NOTIEPEYHOTO ceyeHus (CM. puc. 6.18), onpenensiemoe npu-
BENEHHBIM KOAhMDUITMEHTOM HEKPYTIIOCTH:
4e
=—-100.
D

F
6.7.3. Jlonycmumoe omkaoHnernue om Kpyanocmu (06aabHoCmb)

6.7.3.1. [1pu U3roTOBJAEHUH HOBbIX KOTJIOB KO3(MDDUILIMEHT HEKPYTTIOC-
TH TIOTIEPEYHOTO CEYEHMSI pacCMATPUBAaEMbIX JieTajlell He NOMXKEH ObITh
oonee 1 % ,1.e.a<1%.

6.7.3.2. TIpy TeXHUUYECKOM AUarHOCTUPOBAHUHN KOTJIOB, HaXOAALLIMXCSH
B OKCIUTyaTaUMU, JOTIYCKAETCS HEKPYIJIOCTh MOMEPEYHOTO CeYeHH s Xa-
poBbIX TpY6 Gonee 1 %.

Honyctumoe pabouee naBieHUe 1JIsl XKapoOBOi TpyObl C y4ETOM OBAJIb-
HOCTH He JOJIXKHO OBbITh GoJtee

s—c 1
[p]=[0]D KD, 4
Folt— D
400 s—c Or 1

F
rne K= 3,10 — nJist ropn3oHTaIbHBIX XapOBbIX TPYO;
K = 1,85 — nns BepTUKANbHBIX XapOBbIX TPYO.

IIpy BHINOJIHEHUM KOHTPOJbHBIX PAacyeTOB IT0 JaHHBIM M3MepEeHUN
TOJUMHBI CTEHKM BMECTO § — ¢ CJIeyeT NPUMEHSTh S, — C. Benuunna 5
JI0JDKHA TPUHUMATHCS PaBHOIM HAMMEHbLLEMY 3HAYEHUIO U3 YEThIPEX U3-
MEpPEeHHUI TOMLMHBI [T0 KOHLIAM JBYX B3aHUMHO NEPMEHAWKYISPHBIX AUAA-
METPOB B OTHOM CEYECHHM TIPU YUCJIE TTPOBEPSIEMbIX CEUEHUI HEe MEHee
OHOTO Ha KaXJO0W METP LJIMHbBI XXapoBOi TPYObI.

© Odopmnenne. 3A0 HTLL 116, 2010



190 Hopmbt pacuema na npo4nocms CMayuoHapHsix

6.7.3.2.1. Eciv npu n3mMepenyM noriepeyHoro ceyeHms nojgyyeHoa < 1,
B pacueTe npuHnMaercd a = 1,0.

6.7.3.2.2. DKcnyaTalms XapoBbix TPYO ¢ HEKPYIIOCThIO NOMEPEYHO-
ro ceueHust 6osee 3 % He momyckKaercs.

6.8. OcHoBHbIE TPeOOBaHNA K KOHCTPYKUHH

6.8.1. Paccrosinne Mexiy ABYMSI COCEIHUMM KOJIbLAMMU XECTKOCTH
Kaposoit TpyObl He LOIKHO MpeBbIaTh 2D,

6.8.2. J11151 BOJTHUCTBIX XKapOBbIX TPYO BLICOTA BOJHBI AOJIKHA ObiTh HE
meHee 50 MM.

6.8.3. He pekoMeHayeTcsi yCTaHABIMBATh KOHYCHbIE TIEPEXOIbI Ha Xa-
POBBIX TpyDax.

6.8.4. Hanunuue 3a30pa Mexay TpyoaMu M TpYOHOM peLLETKOM TIpH He-
KauyeCTBEHHOM BaJIbLIOBKE TPYO BbI3bIBAET [1EPErPEB METAJIJIa TPYObI U CIO-
COOCTBYET Pa3BUTHIO LLENEBOI KOppo3uu. [ToaToMy Ajist yBeMYeHHs Ha-
IEXXHOCTU M CpOKa CITy>Obl KOTJIa pEKOMEHAYETCS MOABAIbLOBKA TPYO
riocjie NpMBapKHU UX K TPYOHOM peleTKe.

6.8.5. HapyXHblIif cBapHOIi 1110B (puc. 6.19, a) NOBbIILAET TEMIIEPATYPY
MeTajijia TPYOHOI pelleTKun, KOTopas y pellieToK ¢ TpydaMu, 3aie/laHHbi-
MM 3aI0AIML0, HUXE, YEM Y PEILIETOK C HapYXXHbIMU CBApHBIMM 1IBAMU

(puc. 6.19, 6).
a 6

~ | ! _

RN

Puc. 6.19

6.8.6. M3ongums ToawmuHoi 6onee 50 MM HeaddbeKTMBHA, TaK KaK 1ajTb-
Hellluee yBeJM4eHUE TOJLUMHBI U30NSIIIMM MPaKTHYECKN HEe CHIKAET TeM-
nepatypy MeTajuia TpyOHOI1 pelleTKU.
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6.8.7. PacriopHbie aHKePHbIE CBA3M JOJDKHBI ObITh PACITONIOXEHDI TAK,
YTOObl YMEHBIIIUTh U3rMOHbIC HaMpPSIXKeHUsA. AHKEPHBIE CBSI3U JOKHbBI
UMETDb 3aCBEPJECHUS C O0EUX CTOPOH Ha JUIMHY He MeHee 30 MM M IOJIXKHBI
BXOIUTDb B BOASIHOE NPOCTPaHCTBO (puc. 6.20).

AN DA

Puc. 6.20

TTpononbHbIe aHKEPHbIE CBSI3U, COEAMHSIOLINE TPYOHbIE PELIeTKH, 10T~
XHbI UMETb TIOAK/IaHbIE WIA6bl AUaMeTpoM He MeHee 4D, .

Ecau B pesynbraTe pacuyeTa aHKepHOIA CBSI3U 110 1. 6.3.2 HapyXHbIit AU~
aMeTp CBSI3U TIOJTYYaeTCsl TAKMM, YTO HE BITTOIHSETCS yCaoBMe 1. 6.2.3.2.2,
TO AMAMETP KOHLOB CBsI3eil JOKEH ObITh yBennueH (puc. 6.20).
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7. PACYET HA IPOYHOCTD KOJUIEKTOPOB OT JEVICTBUSA

HAI'PY3O0K B OIIOPAX U ITOABECKAX

7.1. YcaoBHbie 0003HaYeHUs

7.1.1. B aTOM pasnesne npUHSITbE CIIEAYIOILNE YCIOBHbIE 0003HAYEHHS,
npejacraBjieHHbie B Taon. 7.1.

Tabauya 7.1
WHULIA
Cumson Ha3zBanue En
N3MepEeHUs1
1 2 3
p PacyerHoe naBneHue MlIla
t PacueTHas Temneparypa CTeHKU °C
D HomuHanbHBI HApYXHBII AMaMeTp MM
a KOJUIEKTOpa
D HoMuHanbHbLI i BHYTPEHHMI AMaMeTp KOJUIeK- MM
TOpa
s HoMuHanbHast TOMMHA CTEHKU KOJU1EKTOpa MM
a Lll¥prHa OBEPXHOCTU NMONBECKH MUJIM OIMOPbI MM
JnHa rMoBepXHOCTH TIONBECKM UM OTOpbI MM
G Ycwine, NpuaoXeHHOe K OJHOM ToBeCKe WIN H
orope
0 [TonoBMHa yrJia 0xBaTa KOMJIEKTOPA MOJABECKOM rpazt
WIN ONOopoi
d HomuHanbHbI HApYXHBIA JUaMeTp TUIaBHU- MM
KOBO TpyObl
q PacnipeneneHHast Harpy3ka MIla
21 JlnMHa yyacTka, Ha KOTOpOM IeWCTBYET pac- MM
rpeeaeHHas Harpy3ka
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Oxonuanue maba. 7.1

1 2 3
h IIIuprHa ygacTka, Ha KOTOPOM JEWCTBYET pac- MM
npenejieHHas Harpyska
d HoMuHANTBHHI BHYTPEHHUIH IUAMETD MITYIIED, MM
k, Kospopunuenr
k, Koadbdunuenr
o, UceBoe HANPSLKEHNE B KOUIEKTOPE Miia
o, OxpyxXHOe HanpssKeHUe B KOJUIEKTOPE Mlla
NN CoOTBETCTBEHHO OCEBOE U OKPYXKHOE YCUIIUS B H/mm
2 79 |KOJUICKTOPE, OTHECCHHBIE K eMUHUTIE [UTHHBI
CoOTBETCTBEHHO OCEBOI M OKPYXHOM M3ruda-
Alz , Mw JOII[IEé MOMEHTHI B KOJUIEKTOPE, OTHECEHHBIE K H
eIUHUILE [UTUHBI
4 OceBoe HanpsDKeHHE OT BHYTPEHHETO JaBJIEHUS MIla
OxpyxHOe HaNpsDKEHUE OT BHYTPEHHETO JaB-
o pyx P VTP I MIIa
® JeHNS
PanuanbHoOe HarpsDkeHUe OT BHYTPEHHETO JIaB-
G’ all; P! pit Mna
r JIeHUSsT
,, ©,, O, |I1aBHbIe HOPMATLHBIE HATIPSXKCHHA MIla
o, DKBUBAJICHTHOE HaNpsKeHUE MIla
(o] HomMuHansHOE HOImycKaeMoe HalpsoKeHUe Mpy MIIa
pacueTHOU TeMIiepaType

7.2. O0mue nojioxKeHus

7.2.1. PacyeT Ha MPOYHOCTb KOJIIEKTOPOB 1O, ICHCTBMEM BECOBbIX Ha-
IPY30K SIBJISIETCS TIOBEPOYHBIM U BBINIOJHSIETCS MOC/€ BbIOOPA OCHOBHbBIX
pa3MepoB KOJIIEKTOpa B COOTBETCTBHMU ¢ TioapasieioM 3.2 Hopm.
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7.2.2. Ucnoan3yeMbie MaTepralibl U noaychadpMKaThl, a TaKXKe TEXHO-
JIOTYIst U3rOTOBJIEHUS M KOHTPOJIb KOJIJIEKTOPOB, LUTYLIEPOB U AeTajlei onop
W T10[1BECOK JI0JIXKHbI COOTBETCTBOBATh TpeboBaHusiM [1paBun [ocroprex-
Hanzopa Poccuu.

7.2.3. OTHOLIEHHE HAPYXHOTO INaMeTpa KOJLUIEKTOpa K TOJIIMHE CTEH-
KM J0JDKHO yIOBJETBOPATD yciosuio D /s = 9-35.

st KOJLeKTOpOB ¢ oTHowWweHUeM D /s < 9 pacueT Ha NPOYHOCTL OT
JeHACTBUS BECOBOI HArpy3Ky NOJIKEH MPOBOAMTBCS B COOTBETCTBUM C IOA-
pasnenom 5.1 Hopwm.

7.2.4. Hactosimiwe HopMBbI paccMaTpUBalOT KOJUIEKTODH C BEPTUKAJIb-
HbIM TI0ABECOM 3KpaHoB (puc. 7.1, 7.2).

7.2.5. CxeMBI pacIiofloXeHH s MOABECOK G
WY OTIOP M Harpy>keHust KoJJIEKTopa yKa- T
3aHbl Ha puc. 7.1, 7.2.

7.2.6. 1115t NOABECHBIX KOHCTPYKLWI KOJI- a; < b
JIEKTOPOB HarpasieHue aeiicteus yewms G, /_l\
a TakXke pacripeleNeHHOM Harpy3Kku g, Npy- B

JIOXKEHHO! K KOJUIEKTOPY, COBNANAET C Ha-
TIPaRJIEHMSIMM, yKa3aHHbIMU Hapuc. 7.1,7.2,
7.3. J1Jis1 OTIOPHBIX KOHCTPYKLIMIA HarpaBJie-
HMe ycwiusi G M pacnpelieNIeHHOIT Harpy3Ku
g TIPOTMBOMNOJIOXXHO HANpPaBlICHUSIM, YKa-
3aHHbIM Ha puc. 7.1, 7.2, 7.3.

7.3. MecTHble HANpsLKEHUs

7.3.1. Yeunue G, neiicTByiollee Ha
MoABeCKY Wiau onopy (cM. puc. 7.1, 7.2,
7.3), onpenensieTcsi Kak CyMMapHblid BecC
KOJIJIEKTOPA, €ro COLEPXKUMOro 1 NpUco-
€JMHEeHHOTO 000pyAOBaHUs, TIPUXOASI-
1IMiics Ha OAHY NOABECKY WIH OIODY.

7.3.2. 115 KOJIIEKTOPOB LIeIbHOCBAPHbIX ra30IIOTHbIX 9KPAHOB peak-
TUBHAas1 Harpy3Ka ¢, Ie[iCTBYIOLLAsl CO CTOPOHBI AKpaHa Ha KOJUIEKTOP (CM.
puc. 7.3), onpeaensieTcss 10 HOMOTpaMMaM B 3aBHCHMOCTH OT AuaMeTpa
KoJlleKTopa. PeakTBHasg Harpyska, AeMCTBYIOLIAs Ha ra30MJIOTHbIN 3K-
pPaH CO CTOPOHBI KOJUIEKTOPA, 110 BEJIUUMHE paBHA ¢ M NPOTHMBOIIOIOXHA
0 HarpaBiIeHUIO.

Puc. 7.1. O6mmii Bua
KOJLIEKTOpA ra30MJIOTHOTO
3KpaHa
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Puc. 7.2. PacueTHas cxema KOJJIEKTOPA

7.3.3. llupuHa yyactka /4, Ha KOTOPOM JIEWCTBYET pacripeeeHHast
PEaKTUBHAsl Harpy3Kka ¢, mpu pacueTe Hamnpsi>kKeHWil B KOJUJIEKTOpE TIpU-
HUMaeTCs paBHOM A = 0,854.

JlvHa yyacTka 2/ Bo3neicTBUA Harpy3Ky JUisl KOJUIEKTOPA U ra3orioT-
HOTO 3KpaHa oTipeliesieTcs IO KPUMBBIM, NMPUBEASHHBIM Ha puc. 7.3.

7.3.4. TTo pa3mMepaM NOABECOK WK OTIOP a U b BHIYUCISIIOTCS KOo3hdn-

HUCHTDbI
= b ’2s k= a .
D+s\D+s ° D+s
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G G

+ ]

q
[ / .
ghD
G D,/s=9
0,4 13
LY P
5D
7// \\/ \}é
L AN T NN
76 5 43 2 101 2 3 4 5 6 7
/D /D
Puc. 7.3. PacnpeneneHHasa Harpy3ka, A€iCTBYIOLIAst HA KOJJIEKTOP CO CTOPOHBI
9KpaHa

7.3.5. 1na noaBeCHbIX KOHCTPYKLMHA pacyeT MaKCUMAaJbHbIX YCHIIMIA
N, N Y MOMEHTOB M, M B KOJIJIEKTOPE, BbE3BAHHBIX JIEMCTBUEM BECO-
Ble Harpy301< Be)J,eTCH mno Kpl/lelM TIpUMBEIEHHBbIM Ha puc. 7.4—7.11.

st oropHbIX KOHCIPYKLWMA 3HaueHust yewmit N, Nw 1 MOMeHTOB M,, M B
KOJUIEKTOpE, HakIeHHbIE 1O KpUBbIM puc. 7.4—7.11, Gepyrcﬂ CO 3HaKOM «MnHyc»

7.3.6. /1519 NOABECOK WM ONOP, YIOBAETBOPSIOLIMX YCJIOBUIO a > b,
3HaueHust N, N M, M B KolIeKTOpE ONPeaesioTes O KPUBBIM, NPH-
BEICHHBIM Ha pnc 7. 4—?7 7, ¢ MCTIOJIb30BAHNEM TIAPaMETPOB K, U 6.

7.3.7. J1isi IOABECOK MJIM OTOP, YIOBJIETBOPSIOUINX ycnop.mo b>a,
3Ha4YeHMsl YCWIMA N MOMEHTOB N, N M, M JIEeWCTBYIOIIMX B CTEHKaX
KOJIJIEKTOpA, OTIPEALASIOTCS O Kpl/IBblM anBeﬂeHHbIM Hapuc.7.8-7.11,
C MCMONb30BaHUEM KOI(DDHULIMEHTOB k, U K,
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sN,
T NNtk = 0,005
0,100,100
N 10,300
g’gi SN T 01500
s NN
NI
0,04 \Q\
0,02 ==
0
10 30 50 70 0, rpan
sh, |
((;) o S k, = 0,005
] \\‘\ — |
0,08 \\Ot 007 0,300
0,06 —
0,04 0,500
0,02

0% 30 50 70 6,rpan

Puc. 7.4. HoMorpaMmsl st Bblunciie-
HuUst yeunuii N, an KOJINEKTOpE NpU
D/s=9+13na>b

7.3.8. B cayuae monBeca Koii-
JIEKTOpA 3a LITYLIEP ITpU OTIpee-
JIECHUY MaKCUMaJIbHBIX YCWITHI U
MOMEHTOB B KOJIIEKTOPE IO
n. 7.3.4—7.3.7 npuHuMaeTca g =
=b=10,85d.

7.3.9. HauboJbllie MeCTHbIE
HAaMpsKeHUs1 BO3HUKAIOT B KOJI-
Jekrope (Y KpaeB TOABECOK WU
onop) BToukax Aunm A'npua > b
U B TOYKaX 5 Wiu B'npu b > a
(cM. puc. 7.1, 7.2).

7.3.10. 3HayeHUsd MaKCHU-
MaJIbHBIX MECTHBIX OKPYXXHBIX G,
M OCEeBBIX G, HANpsIKEHUH B
CcTeHKaX KOJLIEKTOpA Ornpenens-
1oTcs 1o hopmyie

o, = ﬂi6—ﬂ;j—"’—.
s s

3HaK «MMHYC» OTHOCUTCSl K
BHYTpPEHHEN NMOBEPXHOCTH (TOY-
xu A' uiuv B), 3HaK TUII0C — K Ha-
PYXHOI1 (Touku A wiu B).

7.3.11. HanpsixxeHust OT BHYT-
PEHHETO JaBleHUs BHIYMCIIAIOT-
cs 1o hopmyJiaM:

»__ PD’
* 4s(D+5)
pD
% %
S
o’ =-P
" 2
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M, M,
G G
N N |1
N | k,=0,005
0,20 0,20 ——
0,18 0,18 A\ 0,050-
0,16 k=005 0,16 > — 0 100
0,14 N 0,14 KD
’ 0,050 ’ NOKR
0,]2 2 \ 0,12 \/ 0200_
0,10 (< 0,100T> *\ 0,10 \\ A
0,08 L 0,08 AN
0,200~ N ~ N N
0,06 <25 0,06 N \
0,04 — 0,04 —0,500 SN
5 e ™ 0,300 PN
0.02 £ S0 too o 0,02 | N
0 S 0

10 30 50 70 6, rpan 10 30 50 70 O, rpan

Puc. 7.5. HoMmorpamMmbl jutst BBIYHCIEHNSI MOMEHTOB M, MwB KOJJIEKTOPE TMpH
D/s=9+13na>b

7.4. YcaoBus NPOYHOCTH

7.4.1. Ans paccMarprBaeMoit TOYKU KosulekTopa (Touku A wiu A', B
WaKn B') BLIYUCIISIIOTCSI TPU TJIAaBHBIX HOPMAJIbHbIX HAMPSDKEHUs1, KOTOPbIe
NPEeACTABISIIOT COO0M airedpanyeckyto CyMMy AEHCTBYIOLIMX B OMHOM
HaripaBJeHUW HanpsiKeHWH, BbI3BAHHBIX BECOBLIMM HArpy3kamu U BHYT-
PEHHUM faBiieHHeM. [J1aBHble HANPsDKEHUS onpeaenstorces no opMysam:

6,=06,+0,; 6,=0,+0/;, 6, =07,
ecnm 6, +0G, >0, _+6! >0/,

6,=0,+06/; 0,=0,+0,; 6, =07,
ecnu 0, +07>6,+0, >0/,

7.4.2. DKBHUBAJICHTHOE HaMPsLKEHHUE VTS pacCMaTPHUBAaEMOil TOUKH KOJT-
JIEKTOpa MPUHUMAETCS] PaBHbIM
G,=0,—-0,.
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SN, M, -
G K [ k=0,005 G k20,005
0.10 A\ 0,050 0,14
0.08 KA 0,100 0,12
0,06 \\\QQX)QQO_O 0,10 0,050 <
’ ~ SSSS 0,06 2L 0.300
0,02 —0,300 ’ ' iy
Yy . 250071 0,04 wglo 3500 T——
10 3 S0 70 @ rpan 0,02 \\\SE—
Y e S
0
sN,K T £,=0,005 10 30 50 70 6,rpan
0 lg X | M, k,=0,005
0’10 NN 0,050 G L2
0,08 \\Z\ ] 0,14 N 0,050
’ N~ oo T 0,12 0,100
0.06 0,100 S 100
’ L] Nabd 0,200
0,200 0,10 0,
0,04 == 10.300779 509 i
=3 3 0,08
0,02 F= O U T
0 0,06 \\\4\
10 30 50 70 6rpan 0,04 [~
\A\"\\.
0,02 Fh,]300 05; I
Puc. 7.6. HoMorpaMmsl g BbluKC- 0 Yl

JIEHUS] yCUNTUit Nz, N‘P B KOJIIEKTOpE 10 30 30 70 6, rpan

npu D /s=14+35ua>b
pu D/ Puc. 7.7. HoMorpamMMmbl mjig BHIYHUC-

JIEHUSI MOMEHTOB Mz M B KOJIEK-
Tope npu D /s = 14735 na>b

7.4.3. BeimunHa 3KBUBAJIEHTHOTO HaNpsXeHUs B KOJUIEKTOPE OT Dei-
CTBUST BECOBBIX Harpy3oK ¥ BHYTPEHHEIO JABJACHMS IOJXKHA YAOBIETBO-
PSITh YCJAOBUIO

o, <1,5[c].

BenuyuHa HOMWHAIBHOrO IOTIYCKAEMOTO HaNpsXKeHUs TIPUHUMAaeTCs
B COOTBETCTBMH C pasiesiom 2 Hopm.
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SN, M,
G G
0,14 \ 0,16 \\
0,12 A _ 0,14
‘\\ k,=0,1 k=01
2 )
0,10 0,12 \
0,08 \\ 0% 0,10 \ \\
0,06 \\J\’— 0,08 ARk
0,04 x\\ 0,06 \\<\ G
0,02 0,04 AN :é<
0 0,02 S~
0,025 0,400 0,800 1,200 k, 0
sN, 0,025 0,400 0,800 1,200 £,
G \ M,
G
0,10 1
\ |4=0,120,5 0181
0,08 y 0,16
0,06 ~ 0,14 \ k2=0,l
0,04 a— 0,12 N
\ \
NN
0,08 "] AN
0,025 0,400 0,800 1,200 k 0 \\\4\\ 0,5
? \\ P
0,04 Z\:
Puc. 7.8. HomorpaMmb! /151 BbIYMC- 0,02
nenus yeunuii N, N(p B KOJLIEKTOpE 0
npu D /s=9+13na<b 0,025 0,400 0,800 1,200 £,

Puc. 7.9. HomorpaMmsl AJisl BEIYKC-
JICHUS MOMEHTOB M, M@B KOJLIEK-
Tope ipu D /s =9+13na<b
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sN, M,
G G
0,12
\| k=01 0,10 \ | k=0.]
0,10 \\ 0,08 \
0,08 N 0,06 N}
0,06 AN 0,5 0.04 \\\\ 0,3 _
) \\\'\\ ’ \ \)i- O?i
0,04 ~] 0,02 ] ==ftt
0.02 ™ 0
0 0,025 0,400 0,800 1,200 «,
0,025 0,400 0,800 1,200 kK,
sN, %ﬁ
G \
0,14 \
0,12 012
0,10
\ k,=0,1+0,5 0,10 \ \ k,=0,1
0,08 P 0,08 \ %
0,06 \ 0,06 \\\\ OA"O,S__—'
0,04 N N /]
’ N 0,04 ~
0,02 e 0,02 B
0 I —— ’
0
0,025 0,400 0,800 1,200 k, 0,025 0,400 0,800 1,200 k£,
Puc. 7.10. HomorpamMMmei ans Puc. 7.11. HoMorpammsl ojis1
BBIYHUCIICHUST YCUJTUHA NZ, Nq) B BBIYUCJIEHSI MOMEHTOB Mz, M(pB
KOJLAEKTOPE TNIpU KOJIJIEKTOpE NPH
D /s=14+35na<b D/s=14+35na<b
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HU])MbI pacdema Ha RPOYHOCHIL CINALUOHAPHbIX

8. PACYET HA TTPOYHOCTbD ®JAHLEB TEIIIOOBMEHHbBIX

AIITIAPATOB X1 TPYBOIIPOBOJ10B

8.1. YcnoBHble 0003HaYEHNS

8.8.1. B pa3zzneiie npMHSTHI ClielylolIMe YCOBHbBIE 0003HAYEHMS, Npe-
craBieHHble B TabJ1. 8.1.

Tabauya 8.1
IUHULLA
CumBon HasBanue Enprmu
U3MepeHus
1 2 3
p PacuyerHoe napnenue MIla
P, I1po6Hoe naBneHue MIla
t PacyeTHast TeMneparypa CTeHKHU °C
p, YcnoBHoe naBneHue MIla
D, VCIJIOBHbIM IMaMETp U3aenus MM
D HomuHanbHBIA BHYTPEHHUI AMaMeTp U3AEJInsI MM
(xopryca cocyzna, Tpyobl TpyOonpoBoja M ap.)
N Tonumna cTeHKH n3nenus MM
s TonuimHa CTeHKH LWIMHIPUYECKOTO YYacTKa .
! ¢naHua
P TonuwHa cTeHKM KOHMYECKOTOo Tiepexoja y M
2 OCHOBaHHUsI
h, BbicoTa LMIMHAPHYECKOTO yyacTka (hJianLa MM
h, BricoTa KOHMUYECKOTO Mepexona MM
hy Bricora Tapenku dmaHua u ornopHoro 6ypra MM
h, Bricora HaXXMMHOTO KOJblia MM
h BoicoTa Tapenkn duiaHia, onpenenseMas MM
2 METONOM TpeaeibHbIX Harpy30K
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Ilpodoascenue maba. 8.1

1 2 3
hy Bericora BhicTyna MM
D, IuameTp BbicTyna aHua MM
D HapyxHblit auamerp duraHiia v 6ypta MM

s cBoboaHOrO (haHua
D, BuyTrpeHHuii mnameTp HaXXMMHOTO KOJblia MM
D, T1apyXKHbiit AMaMeTp HAKKMHOTO KOJiblia MM
D, JAuvameTp okpyxHOCTH mnuiek (60nToB) MM
D Haubonblumii HapyXKHbIi AMaMeTp MeMOpaHbl MM

Om (McxomHOE COCTOSTHME)

D, HapyXHblit AMaMeTp TIpOKIaaKU MM

D, PacyeTHblil TaMeTp NPOKIAIKH MM

d HomuHanbHbIi AMaMeTp 1LMnuIeK, paBHbIH MM
0s Hapy>XHOMY AUAMETPY pe3bObl

d PacueTHbIil (MUHMMANIBHDBINM) IUaMETp LLTTUIIEK MM

d, duameTrp oTBepCTUs MO, IMWIBKH MM

d PenyuupoBaHHOe 3HaueHUE JMaMeTpa OTBep- MM

O0R CTUSI IO ILMWIbKY
e MakcrManbHbli pasMep raiku MM
[ Wlar wnunek MM
z Yycno wmnmnex MM
b, HlInpuHa npoxnamku MM
b BddeKTUBHAsA LUIMPUHA TTPOKIaAKU MM
) TonumHa poxTaaKu MM
p ViesbHOE JaBaeHWe Ha TIPOKJIANKy Mpu 3aTsire MTITa

0 LITTHJIEK

© Odopmuenne. 3A0 HTLU 1B, 2010
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IIpodoacenue maba. 8.1

1 2 3
s, TonuyHa CTeHKU MeMOpaHbl MM
b, LInpuHa meMOpaHbl MM
F, Yeunue obxxatust MpoKIaakKu H
F Ycunue, obecneunBalollee repMETHIHOCTD NPU H

2 TUIPaBIMYECKOM MCIBITAHUU
F PaBHoneiicryoliye Cibl B 1ILNMWIBKAX OT 1aB- H

h JIEHWUSE TUAPABINYECKOTO UCT bITAaHUS
F PaBHoneiicTByoMe CWIbl B LUMWIbKAX OT pa- H

p 6oyero naBieHUsE
F, PacueTHoe ycwiuve 3arsra IUmieK
F PacueTHOe ycuiiMe B ILMWIBKAX NP pabounx H

! YCJIOBMSIX
F PacyerHoe ycunme npy runpaBiiyeckoM UCTTbI- H
0h TAHUU
F Ycwime B UMJIMHJIDUYECKOM ydacTke diaHLa H
! OT JeWCTBUSE BHYTPEHHETO aBJIEHUS
F VYeunue, obecrieyrBaroliee repMeTMYHOCTD Npu H
2 paboyeM JaBjieHu N
F, F:‘ Ycunus OT aeiCTBYSI NaB/ieHusl Cpelbl H
M, Marubaronimit MOMEHT H-mm
ll. [neuu peiicrBus cun MM
MOMEHTBI COMPOTUBIEHMST PACYETHBIX CEYESHH i
W, W, W, B L MM’
¢aHLa
y OpauHara LeHTpa TSHKECTH TOTepevyHoOro ceye - MM
Hus pjiaHuA
c HanpspkeHue B paCueTHBIX ceueHUsX ¢aHua MTIla
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Oxonvanue maba. 8.1

1 2 3
. HarnpsixxeHue B MeMOpaHe MlIla
o, HarpspkeHue B nimmJbKax MTIla
E Monynb ynpyrocru MeTaiia ¢hiaHua MTIla
E Monysib yripyroctu Metajuia LIrieK MIla
[o] JomnyckaeMoe HanpsikeHre MeTanna JiaHua MTIla
lo] HonyckaemMoe HarnmpsikeHre MeTaula 1imaleK MTla
[o,,] Jonyckaemoe HanpsikeHHe MeTalia MeMOpaHbl MIla
r Panuyc ranrenu MM
o Yrou nosopoTa ¢anua rpan
o, Yron ckoca ¢paaHua rpan
N KonnuecTBo LMKIOB HarpyxxeHus cocyna

O0603HaYeHUS] TEOMETPUYECKHUX pa3MepoB (DJIAHLIEBBIX COeTUHEHUH
npuBeaeHbl Ha puc. 8.1 1 8.2,

8.2. O01me noIoKeHus

8.2.1. B Hopmax paccMaTpmBaloTcsl (UTaHUbl C KOHUYECKUM TIEPEXO-
JOM (KOHUYECKOIA BTYIKOW) U TUTOocKUe iaH1Ibl, a TAKXKe XKecTkue dan-
Libl U CBOOOJHbIE.

8.2.2. letansiMu (pyiaH1IeBOro COeIMHEHM SIBASIOTCS (hIaHLIbI, KOJTb-
110 cBOOOAHOrO (h1aHLa, NMPoKJIaaKa, MeMOpaHa, WINMWIbKU (OONTHI), Tai-
KH, 1L1ANAOBI.

Mon anemeHTamMu hiaHua TOHUMAIOTCS LMANHAPUYECKast YacTb J1aH-
11a, KOHUYEeCKMI nepexol, Tapeika daanua, 6ypT cBobogHoro diaHua,
HaXVMHOE KOJIbLIO, OTBEPCTHUS MO/ LIMUIbKY, BLICTYITBI, BHAAUHBI W AP.

8.2.3. TipumeHeHue 60aTOB JOMycKaeTcs no aasiaeHus 3,0 MT1a u Tem-
niepatypbl 300 °C, ans 6ontoB o F'OCT 20700 npenenabHast TeMneparypa
ponyckaercsa no 400 °C.
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S, S
/ —
g < Z
”
D 5, D a e . a
% r <
d,
7
RN 77//7/% /2_1 S o <
G0y 77/
P4 . th u_! bO 0
'DOIH Dd -
) D,
D, N D,
M S,
7 7
,4 4
D D
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D, 2 D, .
b, D, -

Puc. 8.1. Onanupl ¢ KOHUYECKUM TIEPEXOIOM
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p_N.s N7
W d, d,
\\\ |-eat | s] g .s; Y‘—-»
\ / < <
S v
u |l b | u| | by
D, ' D,
D, D,
D, D,
a
b 4
D S,
r \ <
/‘ N
Q\
A
u b, |uo
D,
D,
D, Puc. 8.2. TInockue ¢pnaHibl

8.2.4. TpeboBaHMs K KOHCTPYKLMHU, MaTepyuaiaM U nomydadbprkaram,
aTaKkxKe K U3roTOBJEHUIO U KOHTPOJIIO Ka4eCcTBa paccMaTpuBaeMbIx diiaH-
LIEB JOJIXHBI COOTBETCTBOBATL TPEOGOBAHMAM COOTBETCTBYIOLIMX T1paBu
TocroprexHan3opa Poccun (T. . 1o Komiam, cocyiaM WU TpyOGONpoBO-
Jam TOC B 3aBUCMMOCTH OT Ha3HAYEHUSI UBAENIMS, K KOTOPOMY NIpUBapu-
BAlOTCS paccMaTpuBaeMbie (hiaHIIb).
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JOnonHuTENbHO NOMKHBI COBIIONATLCS CeaylolMe YCAOBHUS:

PacroioXXEeHWE U KOHCTPYKLIMSA OMOp Ha KOopriyce, AHUILLE WU TPyDo-
MPOBoOJE JIOJKHBI 00ecreYnBaTh OTCYTCTBUE TiEpEAayy BHELIHUX HArpy-
30K Ha (uiaHUEBOE COeAMHEHUeE, NPEBIIIAIOIIMX BEJIUYMHY, TIPUBEIEH-
Hylo B1I. 8.7.6.5;

paccTosiHME OT KOHMYECKOro nepexona ¢uiaHLa WK TapesiKM [J10CKO-
ro ¢aaHua A0 KPOMKHM CBapHOTO LlBa MPUBAPKHA OMOPHI AOJXHO ObITh

6oJ1ee BETMUMHbBI, paCCYUTAHHOM 10 Popmyiie | /Dsl , HO He MeHee 100 Mm;

BEJIMYMHA MPeBapUTENbHOTO 3aTra (PJIaHLIEB C TPUBAPHBLIM MEMOpaH-~
HEIM VUIT TIOTHeHI/[eM He HOMH& rll‘\PDLllllQ"l‘L ‘ln W NACUALATUATN VOANIAa ua

DLV i1z IPUOsLILGID OV /0 pavialinUl U yuriarin o

LUNWIbKY FIPY ACHUCTBUM BHYTPEHHETO AABIEHMS;

BEJMYMHA MOATPY3KU LUMUJEK OT Pa3HOCTH TeMIepaTyp Mexay diaH-
1laMU U LUNHWJIbKaMHU He 0JKHA npesbiiarh 30 % pacyeTHOro ycuiams Ha
LUMWIbKY NPU AEHCTBUM BHYTPEHHETO HABJEHUS.

8.2.5. HopMbl conepxat METONUKY pacyeTa Ha MPOYHOCTb (IAHLEB C
MPOKJIALOYHBIM U MEMOPAHHBIM YILUIOTHEHUEM LISl 000CHOBAHMS UX OC-
HOBHBIX pa3MepoB.

B ocHOBy pacuera Ha NpoyHOCTb (JIAHLIEBOTO COEAMHEHUS 3AJI0XKEH
METO/L Npe/ie/ibHbIX HArpy30K C MPOBEPKOi HANpsIXeHMIT no Haubonee
HarpspKeHHbIM ceyeHusM diaHua.

IToBepouHblit pacyeT Ha ycTanocTh aeTajeil GaHLeBOro COEAMHEHUS
JLOJIKEH BbIIONHATHCSA 17151 060opynoBaHusi TOC B cOOTBETCTBUM € TpeGO-
BaHUsSIMM paszena S Hopwm.

8.2.6. loryckaeTcst UCTIONb30BaHKe (IaHLIEBbIX COEAMHEHMIT €3 pac-
yeTa 1o 000CHOBaHUIO BbIOOPA OCHOBHBIX Pa3MEPOB MPU M3TOTOBIEHUN
ux B cootBeTcTBuM ¢ 'OCT 12815—T'OCT 12822.

8.2.7. ®naHueBble COEAMHEHWS, PACCUMTAHHBIE 110 HACTOSLIENH METO-
IMKe, rapaHTupyloT He MeHee 1000 LuKII0B noabema U cOpoca AaBleHUS
rpyn cpoke ciyxosnt 100 ThIC. 4.

8.3. PacuetrHoe naBieHne

8.3.1. INon pacyeTHbIM AaBieHNEM IAHLEBOIO COEAUHEHUS ClEAYET
TIOHMMATbh M30bITOYHOE JIaBlieHUe, Ha KOTOPOE MPOU3BOIUTCA pacyeT Ha
NPOYHOCTb (HIAHLEBOTO COCAMHEHMS.
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8.3.2. PacuetHoe maBieHue GIaHLIEBOTO COSTUHEHUS CIIEAYET MPUHU-
MaTb HE MEHEE pacyeTHOTO AABJIEHUS U3LEUS.

8.3.3. Ecnu nasjieHne ruapaBiviyeckoro UCTILITAHUA U3IENTUS p, Nipe-
BbIIAET 1,3 pacyeTHOro AaBACHUS UBJIENUST, TO CIEAYET BHITIOTHUTD pac-
yeT IaHLUEBOTO COETUHEHHSI Ha YCJIOBUS THAPABINYECKOTO UCTILITAHUS.
Ecmu p, < 1,3p, TO Takoit pacyeT MOXHO He BbITIOJHATD.

8.4. PacueTHas Temneparypa

8.4.1. Tloa pacueTHOI TeMIiepaTypoit MeTaia pacCUUTbIBAEMOM JeTa-
J1 (hy1aHLIEBOTO COEAMHEHUS CJIeAVEeT MMOHUMAaTh TEMIEPATYDY, TI0 KOTO-
POt NMPUHUMAETCS 3HaYeHUe JOTTYCKAeMOro HanpsoKeHus.

8.4.2. PacueTHylo TeMniepaTtypy MeTaina diaHua cineayer rpuHUMaTh
paBHOI pacueTHONM TeMIiEpaType MeTaia U3eavsi B pabouux yCJIOBUSX.
Ecau BBITIONHSIETCS pacyeT Ha YCJHOBUS TUAPABIMYECKOTO UCTILITAHUS
cornacHo 1. 8.3.3, To B KauecTBe pacueTHOM TeMIIEpaTypbl TIPUHUMAETCSI
TeMIiepaTypa TMAPABIUYECKOrO UCIBITAHUSI.

PacueTHyto TemriepaTypy MeTaina hJaHLeBOTO COeTIMHEHUST, HEO0OT-
peBaeMOTro TOPSTYMMMU ra3aMu WM HalleXHO W30JMPOBAHHOTO OT 060-
rpeBa U3BHeE, CJieayeT TPUHUMATh PABHOM TemIiepaType, Comepxauieics
B HeM paboueil cpeibt 6e3 yueTa JOTIyCKOB MO OTKJIOHEHUIO TEMTIEpaTyphl
OT HOMHHAJILHOTO 3HaYeHus, ycraHoBaeHHbIX TOCT 3619, TOCT 21563,
IOCT 22530.

8.4.3. Ecnu temneparypa metania Huxe 80 °C, To 3a pacueTHyI0 Npu-
HuMaeTtcs TeMriepatypa 20 °C.

8.4.4. PacueTHylo TeMIepaTypy LIMWIEK, B TOM YKUCJie BBEPTHbIX, Clie-
JyeT NpuHuMaTh paBHoit 0,95 ot pacyeTHO# Temnepatypsl (aHua.

8.4.5. PacueTHylo TeMIepaTypy MeTajiia MeMOpaH ciaeayeT NpuHUMaTh
paBHOI1 pacueTHOH TemmnepaType dnaHua.

8.5. lonyckaemble HANpPsAAKEHUs

8.5.1. lonyckaeMoe HanpsikeHue MeTa/la ¢uiaHua cieayeT MpUHUMaTb
cornacHo pasaeny 2 Hopw.

Jlotryckaemble HATPsKEHUS IS LINUIEK, U3TOTOB/ICHHBIX U3 LLIUPOKO
UCTIO/Ib3YEMBIX U151 KPEMEXHbIX U3NENNIA cTanel, caeayeT MpUHUMATh 1o
Tabn. 8.2.
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HOprl pacdema na npoHHOCMb CMAayuoOHapisbix

Tabauua 8.2

Jonyckaemoe HanpszKeHue s WNKJIEK U3 YIJIEPOANCTBIX
H HU3KOJIerHpoBaHHbIX cTajei, MIla

BCrcn|BCrden| 20 | 25 | 30 | 35 | 40 | 45
Temnepa-
WP "C e 380 r]%?OT FOCT 1050, FOCT 10702
20 1050 | 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 | 950 | 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 — — | 80,0/ 850 87,5 90,0]100,0[ 10,0
375 _ — | 7507 80,0] 82,5 850] 90,0[100,0
400 — — — | = [ 750 77,5| 80,0] 90,0
IIpodoacenue maba. 8.2
Temne-| 35x | 40X | 3OXMA s 1M | 25%2M 1| 20XIMIDITP
paTypa, 35XM
‘C | TOCT 4543, TOCT 10702 TOCT 20072
1 EE 4 5 6 7
20 | 2050 2150] 2660 | 3000 | 300,0 300,0
100 | 190,0] 203,0| 250,0 | 290,0 | 290,0 290,0
200 | 1750] 185,0| 230,0 | 2750 | 2750 275,0
250 | 1650] 1750 2200 | 2700 | 270,0 270,0
300 | 1550 1650 210,0 | 2600 | 260,0 260,0
350 | 1450 150,0| 200,0 | 2450 | 2450 250,0
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Oxonuanue maéa. 8.2

1 2 3 4 5 6 7
375 | 140,0 [ 145,0| 185,0 230,0 235,0 240,0
400 | 130,0| 135,0| 165,0 205,0 220,0 230,0
425 | 110,0 | 115,01 145,0 180,0 205,0 220,0
450 — — 115,0 155,0 180,0 205,0
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
540 — — — — — 140,0
550 — — — — — 132,5
560 — — — — — 125,0
570 — — — - — 112,5
580 — — — — — 100,0

s winuiiex amamMeTpoM Meree 24 MM IonycKaeMble HanpskeHus [G ],
NpUHUMaeMble o Tadi. 8.2, HEOOXOAUMO YMHOXHTb Ha BEAWYMHY I10-
NpaBoYHOro Ko puumenTa K, (puHUMaeMoro 1o Tabit. 8.3 uim o ¢pop-

Mmyne K, =%—0,2.

Tabauua 8.3
Bbi6op nonpasoyHoro Ko3dpunuenTa

HunaMeTp LImuibku dy, MM 12 14| 16 | 18 | 20 | 22
ﬂonpaBoﬁHblﬁKosd)dawuuemKO 0,4105]061|071081(0,9
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LLnuibky nuaMeTpoM MeHee 24 MM peKOMEHIYeTCs TPUMEHATb C KOH -
TPOJINPYEMBIM 3aTSITOM.

8.5.2. lonyckaeMbie HanpsiKeH s 1St IUTTWAJIEK, U3TOTOBJIEHHbIX U3 Ma-
POK CTajlel, HE YKa3aHHbBIX B Ta0J. 8.2, WK Nno KOTOPbIM UMEIOTCS Clie-
LiMajibHble TEXHUUYECKUE TpeOOBaHMs U JaHHbIe 1O TapaHTUPOBAHHBIM
XapaKTepUCTHKAaM KPaTKOBPEMEHHOM M IJIMTENbHOM MPOYHOCTH, ClEAy-
eT onpeaensTh no Gopmyne

[0, ]= min{ Foan , O ) RE3T ,
273 " 73

rae o, — MMHMMaJIbHOE 3HaY€HHE YCJIOBHOTO NpeAesa TEKy4eCTH
npu ocrarouHoit aedopmaumnn 0,2 % npu pacyeTHOM
TEMTIEpaType MeTalja Hinuiek (B TOM Yuciie npu
t = 20 °C), MIla;
Oy Opy0%, — CPEAHEE 3HAYEHME Npejiesa JUIMTENbHOM NPOYHOCTH Ha

3aAaHHbIN pecypc (10° muum 2-10° 4) npu pacyeTHOM TEM-
neparype merania wnuiek, Mlla.

8.5.3. lonyckaeMble HampspxeHMst MeTajiia (iaHua v nuiek, MMelo-
LLIM€ HOMUHAJIbHBLINA AnaMeTp pe3bObl, 60JbilIe HOMWHANBHOIO AMaMETpa
IJ1aIKOM YacTH, B YCIOBUSX I'MAPABAMYECKOrO MCMbITAHUS U MOHTaXa
NPUHUMAIOTCS PaBHBIMU

[G ] _0:02/20 ] of02/20
sy ’ f n

MPY HAJIMYNHA rapaHTUPOBAHHBIX xapaKTepucmx MeTaJma wi [6],=1,80[c ]
nloc)] h=l,36[cf , rae [o] n [cf] TIPUHUMAIOTCH B COOTBETCTBMM C I1. 8.5.1.

OITyCKaeMble HanpskeHNUs MeTalia INWIeK ¢ OIMHAKOBLIMA HOMU-
HaJlbHbIMU AMaMeTpaMHK Pe3bObl M IJIAJIKOI YacTH B YC/IOBHSIX THAPABIIU-
YEeCKOTO MCITBITAHMS TIPMHMMAIOTCS PaBHBIMU

[6,], =222 i [o,], =1.6[c, ]
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8.6. Homunanbnble u akTHIECKHE Pa3Meps! AeTajieil (hianuesoro
CoeUHEHHS

8.6.1. HomuHanbHbie pasMepbl AeTaieil (piaHeBOro COeAUHEHU U
(daxrryeckue pasmepbl 1OJOKHbBI ObITh HE MEHEE PACUETHBIX.

8.6.2. Eciiu npu KOHTposie hakTUecKuX pa3mMepoB ¢yiaHLeB o6GHapy-
3KVBAETCS1 OTKJIOHEHME KaKOro-IuG0 pacyeTHOro rapaMeTpa B CTOPOHY
TIOHV>KEHMS 3amaca NpoYyHOCTH Gosiee yeM Ha 5 %, TO cleayeT BBIMTOJ-
HUTb pacyeT GpraHLEeBOro CoOeAMHEHUS TI0 (PAKTUUECKUM pa3MepaM.

PakTHyeCKOe 3HAYEHUE 11ara MeX/Iy OTBEPCTHUSMHU HE J0JXKHO OTJIHN-

o
C B pactieTe Gonee neM Ha 5 % B ofe CTOPOHE!,

8.7. IlpensapurenbHbiii BLIGOP pa3MepoB AeTaieii (uIaHIIEBOro coeInHeHus

8.7.1. Hexoonwvie oanie

8.7.1.1. [eoMeTpryecKUe pa3Mepbl U3NENNS: TOJIINHA CTEHKH S U BHYT-
peHHuit nuaMeTtp D. BHyTpeHHUI guaMeTp daHUa cleayeT NpUHUMAaTh
PaBHBIM BHYTPEHHEMY AMAMETPY U3IEUS.

8.7.1.2. PacueTHoe naBieHue GAaHIIEBOrO COEAMHEHUS p.

8.7.1.3. lonyckaeMble HarpspKeHUs! TIPH pacyeTHOM TeMIIepaType, Iipy
20 °C v pM YC/IOBMH THAPABINYECKOTO UCTTHITAHUS LI METAJIIA (hraHa
W INWieK, MPpUHUMaeMble Mo 3aIaHHOM WU BLIOpAHHO#M Mapke CTaiu,
0603HavaroTcs [of/,], l'Gf], [cf]h, lo,). [o], [o],

8.7.1.4. ToruuHa CTeHKHU LWJIWHAPUYECKOTro yyacTka ¢aaHLa ¢ Ko-
HUYECKUM TIEPEXONOM S, A TAKXKE LMJIMHAPUYECKAS 9aCTh TJIOCKOTO
¢naHua

5, =5+ As,

rae As — TIJTIOCOBOE€ OTKJIOHEHHUE Ha TOJLUHUHY CTEHKH. Bo Bcex cayJyasax
$, IOJIXXHO ObITb HE MEHEE 5 MM.

8.7.1.5. BbicoTa HMJIMHAPUYECKOTO yJacTKa (JiaH1la ¢ KOHHYECKUM
TIEPEXOJIOM A, OJKHA NIPUHUMATBCSA PABHOM s, HO He MeHee 10 MM.

Homnyckaercs nipu s, = 20 MM npyMHUMAaTh 4, > 0,8s, IpU YCIOBUM, YTO
YMEHblIEeHNE UWIMHAPUYECKOTO yYacTKa He OyAeT rpensiTCTBOBaTh KOH-
TPOJIIO CBAPHOIO COEAVMHEHUs (h1aHLIA C U3AETHEM.

8.7.1.6. luamMeTpbl IUTIWJIEK ¥ OTBEPCTUM MO, LUTTHAIBKH TPUHUMAIOT-
cs no Tabin. 8.4. Tabiviia coctaBieHa HA OCHOBE NPUMEHEHMSsT ILTHIIEK C

© Odopmierne. 3A0 HTLL 1B, 2010
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KpynHbiM 1warom o 'OCT 24705. [pu UCMonb30BaHUU JPYTUX Pe3b0
CJIElET BHECTH COOTBETCTBYIOLIE U3MEHEHUs! B Ta0J1. 8.4.

Tabauua 8.4
Pa3mepb! mimiiexk, pexomenayemble i (piaHueBbix coeauHeHni

Pa3mep, dy» MM
L 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

Ilpodoarncenue maba. 8.4

Paswmep, g, MM
MM 36 | 42 45 48 52 56 60 64 68
d 31,11 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 19 20 21
2a, 14 15 15 15 15 15 15 15 15

8.7.1.7. PexoMeHayeMble 3HaYeHUA OUAMETPOB LIITWIEK B 3aBUCUMO-
CTM OT YCIOBHOTO NaBEHMsl p, ¥ YCIOBHOTO AuameTpa [, mpuBeAeHsb! B
Tao. 8.5.

Ipu BoIMOAHeHUN pacyeToB Ha TIDBM pekomeHayercst BbIGOp aua-
METpa LIWIEK Ha4aTh C MEHbLIETO 3HAYeHNUs d.
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Tabauua 8.5
Pel(ome}myeMble JAHAMETPbI INMUWJIEK
D, mm
p., MIa >
800 | 1000 1200 | 1600 | 2000 2400 | 2800 | 3200
Jlo 1,0
BKJIIOUU- M20 M20 M24-M30
TE€JIbHO
1,6 M20 M20 M24-M30
2,5 M20 M24-M30 | ma2-Ms4
4,0 M24 M24-M30 | M42-M56 | MS6-M64
6,4 M30 | M30-M42 | M42-M56 | MS6-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-MS6 MS6-M64 B
20,0 | M56-M64 M64—M68 —

8.7.1.8. Turm, KOHCTPYKLMsI, MAaTEPUa U OCHOBHbIE pa3Mepbl NPOKJIa-
JOK, a TAKXKe UX XapaKTepUCTUKU NpUHUMaloTes 1o tabn. 8.6, 8.7, 8.8 B

COOTBETCTBMH C TUTIOM W KOHCTpYKLMeN raHua.

Tabauua 8.6

3HaueHue npeseoB TEKy4eCTH G, , VIt METALI0B NJIOCKUX, NPOGHUIbHBIX

U 3y0YaThIX NPOKJIAIOK

AyCTeHUTHas CTajlb

Merann Gy MIla
ANOMUHHU 35
Menp 70
ApPMKO-Xene30 150
Cranb 10 180
Cranb 20 200
220
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Hopmbi pactema na npo4nocns cmayuotapHvlx

Tabauua 8.7
Pa3mepb! npoknangok
Buyrpenunii qmamerp | LlupuHa npoxkiaaaku
Tpossania ¢uanua D, MM by, MM
D <1000 >10-20
FIoCKas HEMETATI | 1000 < D <2000 > 15-30
D > 2000 =25
[Miockast Merananyec- 1,2 f ,1,(,)\(,)\(,)\ = !) 0:20
Kasi g pAvIvY) 21D
[Tnockast KOMOUHMPO- D <2000 > 10-20
BaHHasi - =
3y0Oyartasi MeTaLyec-
Kasi D > 2000 >10-20
600 < D <800 >6
Mpodunesa 800 < D < 1000 > 8
by~ O3 VLA D > 1000 > 10

8.7.2. Onpedenetue pazmepos npoknadku

8.7.2.1. PaccTosiHue OT BHYTpeHHel KpOMKHM IaHLa 10 BHYTPEHHETO
IIaMETpa NPOKJIAAKHU ¥ NPUHUMaeTcs 1o tabi. 8.9.
8.7.2.2. HapyxHblii JuaMeTp NMpOKIaaKN onpeaensercs no Gpopmye

D,= D+ 2b,+2u.

1s poduIbHBIX MPOKAAIOK b — WMpUHA Tpodus (HanGOIbIIMIA

pa3mep).

st nockmx npuBapHbIX (IaHLEeBbIX COSAMHEHMWI

Dd=D+2sl+2b0+2u.

8.7.3. Buibop pasmepogs konuueckozo nepexoda

8.7.3.1. OTHOCHKTEJIbHAsI TONILMHA KOHUYECKOro nepexojia y OCHoBa-
HUs (JaHLEeBOro coelMHeHus K npeBapuTesibHO MPUHMMAaeTCs CorJiac-

Ho Ta6J. 8.10.
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Tabauya 8.8
DddexTHBHAS IMPHHA NPOKIAIOK, YIeIbHOE JaBJeHHE HA NPOKJIAIKY U KO3(dHIHeHT m
Pa6ouas cpena
Tum Koucrpyxius Marepuan b, v Boxa ITap, maposo-
NIPOKJIANKHK | TIPOKJIAJKK IsIHasi CMeCh
m |g,MIla| m |q, MIla
1 2 3 5 6 7 8
®dropormiact b, 1,25 25 1,25 25
b, mipu b, < 10 100 100
ITapoHur 0 0 LS | Ki—= | 2,5 —_—
Msrkas ITnockas P /106, ipu b, > 10 ' V108 V108
Pesuna msarkas 0,55, 1 10 1 10
Pesuna tBepnas b, 1 20 1 21
CrupanbHas| IlepauTHas cTanb b, 1,5 27 2,5 50
Amormiul, b, 1,75 20 |30] 30
TodpupoBaH- i BHL
Hag JleHTa | Memb, ee CIUIaBHl b, 1,9 20 3,25 35
Kom6usm- [lepnuTHas craib b, 2,0 22 3,5 40
POBaHHAA AIOMMHUIA,
C Hapyx#HoO#I €0 CIUIaBHI by 1.9 27 3,25 50
Me'fajmnqec- Menp, ee CIUIaBBI b 2,0 32 3,5 60
Kot 060104~ 0
Koi IlepmarHas craxs, b 2250 38 |375] 70
apMKO-XeJe30 0 ’ ’

19009 nandoz n pdpu 90p0soducghdus n S0VUION

LIT



Oxonuanue maéa. 8.8
1 2 3 4 5 6 7 8
ATIOMUHII 2,0 35
L} by
H:gﬁl;’g:ﬁé;’erggb, b, mipu b, < 10 3,0 (1+0,32 a)x 5.0 (1+0,32 8)x
ILnockast 106, ipw b, > 10 xKGy, XGy
Mems 2,5 4,5
AycTeHUTHas CTaTh 3,5 100 6,0 | 30,
Meramm- | [1PoPuibHas Hukens 2,5 4,5
geckasg | (POMO, KpyL, ATIOMYHUIA 2,0 3,5
OBaJI, BOCh- 0,60, 3K, 30,
MHTDHHAS IlepnmutHas cTamb 3,0 5,0
CTaJlb) AyCTeHUTHAS CTallb 3,5 6,0
3y6uaras ¢ ApMKO-XelIe30 225 3,75
9UCIOM IlepnuTHas crans 0, 5\/2 3Ko,, 30y,
3ybuos z, AyCTeHUTHas CTanb 2,5 4,25

ITpumenanue. Hanpsixennue G, , IpuHMMaeTes npu Temneparype 20 °C; K, = 0,8.

81C

x1audpnonnowd auonhodu ve puardvd wdogy
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Tabauua 8.9
IMpoknanka U, MM, He MeHee
IMnockast:
pe3uHa 38
MapoOHUT 28
MeTall

KomOuHupoBaHHast ¥ 3ybuatas

[MpodunbHas 35

TIpumenanue. & — TONLMHA NPOKJIALKM, BbICOTA 3y06la, IMaMETP TIPyTKa MW Hau-
Gonblas BbicoTa NPODUALHOI ITPOKAAAKU, MM,

Tabauua 8.10

P, |0,1—
MfiTa| 0,25 06| 1,0 1,6 | 2,5 | 4,0 | 6,4 | 10,0 16,0 | 20,0

K L3 1,4 1,5] 1,6 1,820 22] 24| 26| 28

Hpumenanue. K=s, /s,.

8.7.3.2. TonMHa KOHUYECKOTO Tiepexoaa onpeaensercs 1o dopmysre
5, = Ks,.

[Tpu BBITTONIHEHUM pacueToB Ha [TDBM pexoMeHiyeTcs TepBOHAYAb-
HO MIPUHKUMATB §, = 2s,.

8.7.3.3. BoicoTa KOHMYECKOTO Nepexoa IpeaBapuTeNbHO NPUHKUMAETCS

paBHOM A, = 3s,.
8.7.4. Teomempus pazmeuwsenus wnunex U 8ol00p HApyICHo20 duamempa
dnanya

8.7.4.1. InaMeTp OKPYKHOCTH LUITHJIEK U HAPYXHBII TMaMeTp dnaHLa
ONpelessioTcs 1o opMynam:
msa hTaHUeB ¢ KOHUYECKUM TIEPEXOIOM

D 2max(D +2s,+2a + ¢ D,+d + 10),
Df=Ds+ e+2a;
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JUIs1 TIOCKOro (haaHiia
D 2 max(D + 25, +2a + e; D, + d, + 10),
D=D +e+2a;
JU1S1 TJIOCKOIO TpUBapHoOro daHua
D 2 max(D +4s, +2a+ e, D, + d, + 10),
Df= D +e+2a,;
JJ1sT HAXMMHOTO KOJblLia
D 2 max(D + 2s + 2a +e; D, + d, + 10),
D, =D+ 2s + 2a;
D,=D +e+2q,
[LJIs1 onopHoro 6ypTa
D= D —d, —(2+8),

TIie TEOMETPUYECKUE pasmepsl a, a,, e, d, (cM. puc. 8.1) NpMHUMAIOTCS B
3aBUCHMOCTM OT BBIOPAHHOTO HApyXXHOIO AMaMeTpa LUMUAbKU (CM.
Tabn. 8.4). TeoMerpuueckuii pasmep a MpMHUMAETCsl He MeHee paauyca
nepexoaa r oT Lieiiku QiaHLia Win oT LMWJIMHAPUYECKOrO yqaCTKa dbaanua
K TapeJike (JiaHLa.

Paauyc nepexozna r peKOMEeHIyeTCsi IPUHUMATh B Ipeeiax (0 6—0,8)s,,
HO He MeHee 6 MM ripu D < 600 mm; 10 mm ripu 600 < D < 1000 mm; 12 MM
npy D > 1000 MM.

ITpumeyanue. J10MycKaeTcsl yMeHblU€HWE AUAMETPA OKPYXKHOCTH WITKHAEK W Ha-
pyXHoTO AuameTpa GaHLa NIpYU YCIOBUM obecneueHnsi BO3MOXHOCTA COOPKH M 3a-
TAra WNKWIEK.

8.7.4.2. 3HaueHue 11ara mnuieK JoJXKHO HAXOAUTLCA B Npeaenax, yka-
3aHHbIX B Ta0J1. 8.11, 1 BHIOMpaeTCsi UCXOAs1 U3 OIbITA SKCIUTyaTallMM aHa-
JOTHYHbIX (p1aHUEBBIX COEAMHEHNH.

PekomeHayeMoe 3HaueHMe 1uara WIWIEK M3 YCIOBUS MECTHOTO pac-
KpbITHA (PIaHLIEBOrO COCIMHEHUS IPUHUMAETCS:

npu pD < 1200 I, =45d,,(pD)"%;
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nipu pD > 1200 I'=2,1d,, — nns OGbLIYHBIX FaekK;

I =1,5d,, — 1151 KONTAYKOBBIX TaeK.

Tabauua 8.11
YCIoBHBI YcnosHoe N Konmnaukosbie
OObIYyHbIE FaMKU .
JIaMeTp JaBNeHNe ravku

p. < 2,5MIla | 2,1d SISS 3dy | 1,5d SISS 5d
Dy>]00MM y “‘S[SS3 Os <

0s
p,> 2,5 MIa | 2,1d, 1,5d, < 1 < 3d,
Dy <100 mm | HesaBucumo ot p 3 2,1d, < 5d 1,5d, < I < 5d

8.7.4.3. Uucino wnunexk

TpuHUMaeTcs 3Ha4eHUe YMCia MINWIEK Z, OKPYrMeHHoe B OOJbLIYIO
cTopoHy. PekoMeHayeTCs MPUHYMMATD YUCIIO IIMUIEK KPATHBIM YEThIPEM.

HonyckaeTcs npy z' >8 MpUHUMATh 3HAYEHUSI YUCa WMWK, OKPYr-
JIEHHbIE 10 OnuKaiiero 60JbILErO LEA0ro Yucia, npu z'<8 yucno Wiu-
JIEK JOJIXHO ObITh KPAaTHO JABYM, HO HE MEHEe YETHIPEX LLUTMUJIEK.

8.7.4.4. YrouHeHHOe 3Ha4YeHMe 1LIara WnuieK

8.7.4.5. PacyeTHbIi JMaMeTp TIPOKJIAAKU onpenensieTcs rno gopmyne
D ,=D,~b
8.7.4.6. HapyxHblii IiaMeTp MeMOpaHbl onpeaesieTcs 1o gpopmyse
D, <D, —d,—10.
8.7.5. Onpedenenue ycunuii Ha wnUAbKU

8.7.5.1. MuHuManbHOE YCUine, He0OXOAUMOe /11 00XKaTHs MPOKJIAnKH

rae b, b, g, npuHUMaloTcs coracto 1. 8.7.1.8.
ITpu yriotHeHUM MeMOpaHHoro Tuna F = 0.

© Odopmucnue. 3A0 HTL NB, 2010



222 Hopmui pacuema na npourocmo cmayuonapHvix

8.7.5.2. MyHuUMabHOE yCWiMe Ha MPOKIIALKY, HEOOXOAMUMOE JJIsI CO-
XpaHeHUsl TUIOTHOCTU TIpU paGoueM JaBiAeHUM M JaBJIEHUM TUIPABIIM-
4YeCKOro MCIbITaHus

'FZ = anbq’ FZh = anbqlv’

TA€ g = mxp — YAETIbHOE AaBJicHUE Ha MPOK/IaAKY B pabouyMX YCAOBUSIX,
MIla;
q, — YAENbHOE AaBJIeHWE Ha MPOKJIAJKY MPH FMAPABIMYECKOM
ucnbiTaHnun, MIla;
g, = 0,8mxp,,
3/1eCb POM3BEACHME mx BbiOMpaeTcs no T1abs. §.12.
Ta6auya 8.12
mx
ﬂpOKHaLlKa TAHLLbL
DnaHubI COCYIOB Prnann
TpyOONpoOBOAOB
[Tnockasi, KOMOMHUPOBaHHAs! 1,2 1,5
TMpodunbHan, 3ydyartas 1,5 2,0

Jns Metajimyeckux Npoiagok Ko3hGULUUEeHT X TPUHUMAETCS paB-
HbIM eIuHMUE. IS OCTaIbHBIX MPOKIAA0K KO3(PhHLMEHT X BbIOMpaeTcs
no taou. 8.13.

Tabauya 8.13
Temneparypa, °C 20 200 300 400
x 1,0 1,5 2,0 2,5

[pu ynaorhenun membpantoro mna F, = 0, F,, = 0.
8.7.5.3. PacTsirvBaloiiue ycuaus B HINMAnbKax oT padoyero AaBlieHus U
IaBJieHUsl TMIPABINYECKOIrO UCTILITAHUS OMNpeaesitoTes o hopmynam:

n n
TIPY YIUIOTHEHNM MPOKJIaA04HOro thna F, =ZD"2' p, F, =ZD”2’ Dis

n T
TIpU YNIOTHEHUN MeMGpanHoro tuna F, =—Dq, p, F,==Dq,.p,-

4 4
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8.7.5.4. PacueTHbie ycUnusi, BOCTIpUHUMAEMBIE ILTTWIbKAMMU, CIELYIOLIUE:
TIpY YIUIOTHEHUU TPOKJIAA0YHOIO TUIIa
F,= max{F, F} — ycunue 3arsra,
F,, = F, + F, — ycwine npu THOPABIHYECKOM UCTIBITAHWH,
F,= F,+ F — ycunve B paboyux ycI0BUSIX MPH PacYeTHOM TeMIiepary-
pe Huxe 400 °C,
F = max{F, + (1,0 + n)F F,—0,5(n-0 2)F} — ycunust B paboumx
yCJIOBme TIPU PACYETHOW TemnepaType paBHOM I/IJ'II/I bosee 400 °C;
npn YIUIOTHEHUU MEMOpPaHHOro THNa
=0, 3F — YycWJue 3aTara Bo (h1aHLEBOM COeAHEHUU, paboralo-
LueM npu pacquHou Temneparype Huxe 400 °C,
=0,3+0 5n)F — ycunue 3atara Bo (J1aHLIEBOM COeAMHEHWH, pa-
60TalOl.LleM npu pacquHon TeMIiepaType, paBHoit wiu 6osee 400 °C,
F,, = F, — ycuine Npy ruapaBinyecKoM UCTILITAHWH,
F = 3F — ycujue B pabouMX YCIOBUSIX.
Koad)(buuneHT 1, YYUTBIBAIOIIU I BIUSIHUE T10JI3yYECTU, CIEAYET TIPU-
HUMaTb 110 Taba. 8.14.
JlonyckaeTcst IpUHUMAaTh MeHblilee 3HaueHUe KO3 dUILIMEHTa 71, €N 3TO
00OCHOBaHO PacyeTOM peslakCaliuM HampsDKEHUH B LUNMWIbKAX U pe3bbe.

Tabauua 8.14
n
Craib Temrneparypa cpeapl, *C
375|400 425|450 475|500 | 525| 550| 575| 600 | 625
Ymepoaucrtas 010,5/1,001,5/25/40| —| —| —|—|—

Xpommcra, xpo- | o | o 1o 5l10l1.5/25/40]60 S

MOMOJIMOIeHOBAsI

Xpomomomubne- | | | o | sl10]1.525]4,0| 60 —|—
HOBaHaueBast

AyCTeHUTHast 0,0(0)0]0]| O01]0,5/1,0[1,5{2,0[4,0

© Odopmuenne. 3A0 HTL 1B, 2010



224 Hopmor pacuema na npo4nocmes cmayuoHapHuix

8.7.6. [lposepka ycnoeuii npounocmu 6 WNUALKAX

8.7.6.1. HanpsixeHue pacTsiKeHus B INWIbKAX MPU 3aTire onpenensi-
eTcst no opmyne
4 F,
Cos/20 =——5 <[0.]
0s/20 T Zd\z K
8.7.6.2. HanpsixxeHue pacTsokeHMsI B ILIMAAbKAX IPYA TMIPABINYECKOM
MCNbITAHWY onpeaesieTcs 1no ¢popmyie

4 F,
— Ok
GOsh - 2 < [Gs]h'
T zd,
8.7.6.3. HanpsxeHue B INWIbKaxX B pa0o4YMX YCIIOBUSIX OMPEAEsieTCs
no dopmyne
4 F
— t
Oore = Tzd? <[o,,]
8.7.6.4. Tlpu HEBBINOJHEHUU OJHOr0O M3 YCIIOBMI NMPOYHOCTA PACUYET
clelyeT MOBTOPUTh ¢ T1. 8.7.4.3, nocnenoBateyibHO YBeJIWYUBash YUCIIO
LUTIWJIEK ZHA BeJIMYKMHY Z + 4 U nipoBepsis ycaoBus no nn. 8.7.6.1— 8.7.6.3.
OKOHYaTeIbHOE YWCAO UIMWIEK Z He A0JIXHO MPEBbILIATh 3HAYeHNE

z=2zK,

rie K — ko3(hGbULNEHT, ONpeaeeHHblii 5KOHOMUYECKUM PacyeToM AJisl
KOHKPETHbIX YCN0BUii Ipon3soacTea. [1pyn OTCYTCTBUM TAKOTO
pacyera K = 1,07—1,12. Ecnn npu uncne wnunek z = zK,
yCJI0BMSI MPOYHOCTH HE BBIMOJIHSIIOTCS, TO PAacyeT MOBTOPHUTb
¢ 1. 8.7.1.6, npuHsAB GoJibliiee 3HAYEHHWE OMAMETpPA ILTIHJICK.
8.7.6.5. M3rnbatoniniit MOMEHT OT BHELLIHMX HArpy30K AonyckaeTcsi 6e3
[OMOJIHNTE/ILHBIX PACYETOB, €CJIM €r0 3HaYeHME YAOBJIETBOPSIET YCIIOBHIO!

F,

L

T 2
M,<—zDd ]l -——t
b 162 s [Osll] stz [0:”]
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8.7.7. [Ipedsapumenviiviii 6bi60p moaugutol mapeaku granya

8.7.7.1. TlpeaBapuTeNbHO TOMUMHA TapeJKK (aHua BIOUpPaeTCcs: uc-
XOIISl U3 OTThITA SKCIUTYyaTaLIMM aHANOMMYHBIX (DJlaHLIEBbIX COETVHEHWH.
8.7.7.2. Jlnst OUEHKH TOJLIMHbBI Tapeaku (aaHlia MOTYT ObITH UC-
TI0/1b30BaHbl cieayioiue opmyibl. s yiaHueB ¢ KOHUYECKUM Nepe-
XOIOM: )
ecau npousseaceHue pD < 1100, To

hy

eciu nipousseacHue pD > 1100, To npy MpUMEHEHUHN TIPOKIIAA0YHOTO

YTUIOTHEHUS
0.14
h, =s, D ;
1100

ecau npousseneHue pD > 1100, To npy npuMeHEHUU MEMOPAHHOTO

YIUIOTHEHUSI
0,354
h, =s, pD_ .
1100

IIpumeuanue. KOHCTPYKLIMK (PraHLIEBBIX COETUHEHWH C h/ <'s, HE PEKOMEHAYIOTCS K
MPUMEHEHUWIO U HE PaCcCMaTpMBarOTCA.

Hnst niockux gpnaHues, OnopHoro 0ypra U HAXXMMHOTO KONbLA ClIeay-
€T TIPUHATD

= sz;

h, =h\Ds,, h, =\Ds,,
rme A = 0,25(p/10 + 1).

8.8. O0ocHoBanue BbIOPaHHBIX pa3MepoB (iaHna

8.8.1. Hzeubarouwue momenmsl 60 gpranyax

8.8.1.1. PacueTHble cxembl dlaHLEB AaHbl Ha puc. 8.3—8.6.

8.8.1.2. N3rubaiolntit MOMEHT OT YCUUA 00XaTUs TIPOKJIANKY OTIpe-
nensiercs o opmyam:

BO (h1aHLax ¢ KOHWYECKUM MEPEXOIOM U B TUIOCKMX (iaHuax

M,=F]l,
rae F, — ycunue, KOoTopoe mpuHuMaercsi cornacto 1. 8.7.5.1, H;
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L,=05D — D) — mie4yo NCHCTBUS YCWIINSI NPW 3aTsITE, MM;
B HAXXKUMHOM KOJIbLIE
M,=F|l,
D,+D
rae 1, =0,5(D, ——‘2——L);
B OTNOpHOM OypTe
M, =Fj,
rae li = O’S(I)f - Dm)'
AR, h b,
] ’ (DR yR+ReF
D
1 -] [4
8l s |
Q
D L_g / \ =
AN,
A A
7
AN iman -
/, b,
5 D, trir,
Drl DV
A D,
*szj Puc. 8.4. ®naHel ¢ HAXKUMHBIM
KOJ1bLIOM
p, &tn

Puc. 8.3. ®naHeld ¢ KOHUYECKHM
MepexoaoM
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|

of

f

A
M S

A2

A
7]
%
7

I

D,

m

D,

s

o~

br,

Puc. 8.5. ®navel ¢ MeMOpaHHBIM

e

YIUIOTHEHHE

M

A ASAALIIYE:

7// <

Dm ! : !2
] I,
\r,

\F,

N

p, In

Puc. 8.6. INnockuit haaHey

8.8.1.3. U3rubarouimit MOMEHT OT YCWIINIA, AEHCTBYIOIUX B pabouem
COCTOSIHWUM, omnpenensercs no ¢GopMyaam:
BO (hy1aHLIaX C KOHMYECKUM TIEPEXOIOM UM B TJIOCKUX (hnaHLax ¢ Tpo-

KJIaAOYHbIM YIUIOTHEHUEM

nD
rae F =P

2

M ,=Fl +Fl,+FlL,

[ =0,5[D,—(D+s))]

F

2

n
F =7 (D, =D")p

YCUJINE OT AEICTBHSI JaBJIEHNUS1 BHYTPHU KOP-
myca, H;
Nae4o ACHCTBUA yCulus £, MM,

ycuine, KOTOpoe MPUHMMAETCS COTIacHO
n. 8.7.5.2, H;

nieyo aeicTeua ycunus F, , Kotopoe npu-
HuMaeTcsi cornacHo m. 8.8.1.2, MwM;

ycunue OT ACHCTBUS NABICHUS HA BHYTPEH-

HUi yyacTOK Tapenku duaHua, H;
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D+D N
1,=0,5| D. ————= | — nne4o aercTBus ycunus F, , mwm;
3 4 s 3 ’

BO (hj1aHLIaX ¢ MEMOpPAHHBIM YIJIOTHEHUEM

M, =Fl+Fl,
T
rae F, :Z(ng -D*)p — YCHWHWE OT NCACTBUS JaBJIEHUs] Ha BHYT-
PEHHMI y4aCTOK TapeaKy (iaHLa U MeM-
Opansl, H;
D+D "
I =O,5(D_‘_ ——"’") — mie4yo AeicTBua yeunnsa F, , MM ;

B HaXKUMHOM KOJIbLIE

M]J = (‘F; +F’2 +]73)l4’
B OIIOPHOM KOJIbLE

M, =Fls+FEls+Fl,

rae [, =0,5(D,~D-s,); ,=0,5| D, _Db+D, .

8.8.1.4. Mizrubaioiye MOMEHTbI M, BO (iakiliaX, B HAKUMHOM KOJIbLIE
Y OTIOpHOM OypTe OT NaBJIEHNs TUIPAaBIMYECKOrO NCMbITAHMA p,, ONIpelie-
nsiotes no dopmynaMm 1. 8.8.1.3. [Ipu 3ToM B hopMyiax onpeneneHust
yeunui F, F,, F, BMECTO PacYeTHOIO AAB/IEHNS p TIOACTABIISIETCS AaBie-
HME THAPABINYECKOrO UCTIbITAHNUA p,, yeuiine F, OT paC4e€THOTO AaB/ieHUst
3aMeHsieTCsl Ha ycunue F, OT JaBjieHusi TMAPaBIMYECKOro UCTIbITAHUS,
onpejeasieMble coriacHo 1. 8.7.5.2.

8.8.2. Onpedenenue HanpadceHUil no pacuemMHbvIM CEHEeHUAM

8.8.2.1. MOMEHTHI CONPOTUBAEHMS (JIaHIIa C KOHUYECKKM [1ePEX0IOM
onpenensitorcs no opmynam:
nJ1s1 ceuenusi A—A

p2D2
16[Gf/z]2

’

w, =§ (D, = D=2dy )i +(D+5,)| 53 —
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TSI ceyeHuss B—B

22
_ _ 2 N 4 D .
Wy=n| (D, —D~-2dy)y" +0,25(D +5,)| s —16[61-,,]2 ,ecnuyshf,
pD
S
W, =2m| — P Gy = 3) s,y 4y — )+
3h, : ‘
2 p2 :
+0,125(D+s))| §f ————— ||, eciuy > h,

(5, + )0y +0,33k (s, +25,)+ 0,5k (D, =D —2d,,)
(s, + ), +(D; =D =2dy, )h, ’

g ceueHust C—C

e y=

1"
W, =Z(Df —2dp)h7.

Pacuer npoussopurest, eciv h, = s,.

Ilpumenanue. Ecny B pacCCMaTPUBAEMOM CEUYEHUU PACTIONOXEH CBAPHOM OB, TO pac-
YET MPOU3BOAUTCS C BBEACHUEM KOBCDQ)MHMCHTH MPOYHOCTU CBAPHOTO 111Ba Ha n3rnb co-
r1acHo pasaeny 4.

8.8.2.2. MOMEHT COTIPOTUBJIEHUST INTIOCKOTO* (hJIaHLia OTIPEAEISIETCS TI0
dopmyJie

p2D2

T
W==|(D, —D-2d, > +(D+s,)| s* ——L——
3| 0y = D=2do )b} + (D45 o] = 1o

* TIpuBapka MJockoro npueapHoro ¢aHna K u3nenuio (Tpyda, cocyn) OAHUM CBAPHBIM
1IBOM HE AOTYycKaeTcH.
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8.8.2.3. MoMmeHT conpoTuBieH st GaHLA ¢ HAKUMHBIM KOJIbLIOM OI1-
penensiercs: no Gopmynam:
05 onopHoeo 6ypma

pZDZ
16[c,, |

b

W=§ (D, ~D)i2 +(D+s)| st -

0N HAWCUMHO20 KOAbYQ
,_ | RN
W =Z(Df — D, —2d, )R}
8.8.2.4. lns dnaHueBbIX COeAMHEHMIT 3HaYEHHE PENYLIMPOBAHHOTO
IUaMeTpa OTBEPCTHSI CleyeT IPUHUMATD:
dy,=0,5d,npn D > 500 MmM;
dy;=d, (1—0,001D) npn D, < 500 mMm.

8.8.2.5. HanpsixxeHue Bo ¢uiaH1iax BO BCEX CEYEHMSIX OMPENENSeTCst O
dbopmyne

o=M/W,
rae M — wn3rubalolliMii MOMEHT ISl TPeX COCTOsSIHMI (bJ1aHLEBOro CO-
eanHeHus, H-mM; onpeaensiercs cornacHo nn. 8.8.1.2—8.8.1.4;
W — MOMEHT CONnpoTHUBIIEHUS, MM>; OonpeeseTcss B COOTBETCTBUM

c nm. 8.8.2.1—-8.8.2.3.
TpoBepka HanpsoKEeHUI TPOM3BOANTCS BO BCEX PACYETHBIX CEYEHMSIX
TIPH BCEX BUAAX HArpyXEeHMs.
8.8.2.6. lns Bcex ceueHMil M BceX BUIOB HarpyXeHus IOJIXKHO Bbl-
TIOJIHATHCSA YCJOBHE MPOYHOCTU

o< [cf].

JlonyckaeTcst NpeBbllLIEHHE PACYETHOrO HAIpPSDKEHUs] B CEYEHUSAX HAL,
JIoITycKaeMbIM Ha 5 %.
8.8.2.7. lng orrruMusanmm pasmMepoB (iaHLeB peKOMEHIYEeTCS:

onst ¢/I(1Hl4€€080 coedunenus ¢ KOHU4ecKuMm nepexoaoM

M3MEHUTDb 3HAYEHUE 5, B /G y /[0 ] pas, HO s, IONXHO ObiTh HE MeHee
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yeM 1,16, , ec/iu pacyeTHbIe HATIPSKEHUS TI0 Ce4eHUI0 A—A OTIMYaloTCs
OT JIonycKaeMbix Oosiee yem Ha S %. Pacyer ¢naHuieBOro CoeIMHEHs TIpU
HOBOM 3HAYEHMM S, CJIEAYET MOBTOPUTL HauMHas ¢ 1. 8.7.4.1 10 BLITIONHE-
HMSI YCIOBUS TIPOYHOCTH;

V3MEHUTb 3HaYEHUE S, B ,/GC /[6,] pa3 ¥ TIOBTOPUTbL PacYeT HaYMHas
cn. 8.7.4.1, ecnu pacueTHble HANPsDKeHUs 1o ceueHr1o C—C OTIUYaIOTCSt
OT JOIycKaeMbIx OoJiee ueM Ha 5 %;

V3MEHUTDb 3Ha4YeHHe h, B (G, /[C f])y3 pas, v pacyeT IIpu HOBOM 3Ha-
YEHNM CiieyeT TOBTOPUTL HauMHas ¢ M. 8.8.2.1 10 BHINOTHEHHS YCAOBUSI
TIPOYHOCTH, €CJIM PACYETHDIE HATIPSIKEH Vs TI0 ceueHKio B— B oTauyaiorcs
OT AoTycKaeMbix 6osiee ueM Ha 5 %.

TTo OKOHYaHUM TIPOBEPKU BHITIOTHEHUS YCIOBUS TIPOYHOCTH HEOO-
XOIUMO MPOBEPUTDb YCIIOBUS

h,

2< <5.
$H =8
Eciu h,/(s, —s,) > 5, TO pacueT (pnaHua cieayeT noBTOPUTL HaYWHast C

n. 8.7.4.1 pu 3HaueHun s, = s, + h./5. Ecnm h,/(s, —s,) < 2, To pacuet raHua
CJIEQyeT MOBTOPUTL HauuHas ¢ 1. 8.8.2.1 npu 3Ha4eHNU h,=2(s, — s,);

04151 NA0CK020 hranuyeeozo coedunenus

YBEJAUYUTb 3HAYECHUE hf B Jo-c /[o,] pa3, ipu 3TOM 2hf)10II)KHO ObITb
He 0oJiee 4eM 3HaYEHHE BhIPAXKEHUS D,—-D- 25, , €CM pacyeTHble Ha-
NPSXKEHUs MO CeYeHU1I0 A—A TIpeBLILAIOT AONyCKaeMble fojiee YeM Ha
5 %. Pacuet nnockoro dJiaHua nmpy¥ HOBOM 3HA4E€HUM h cJielyeT MoBTO-
PUTb HauMHasl C 1. 8.8.2.2 10 BHLITOMHEHHWS YCIOBMS npquocm

Ecnu o6ecneunTb BHINOIHEHUE YCIOBUS 2h, < D,— D — 25, He ynaercs,
TO PEKOMEHJIyeTCA NepeiiTy Ha (hiiaHell ¢ KOHM‘ICCKI/IM nepexouom

8.8.3. Ilposepka monwunvr mapeaku gaanyee no npedeabHoMy cOCMOAHUIO
8.8.3.1. BbluMciieHHe BCTIOMOTaTeIbHbIX BEJTUUUH:

05 @aanyes ¢ npoKAadOUHbIM YHAOMHEHUEM

2
A033l[ p_D,

ACH B CAL
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2
rae Y= }—1—2 D+s, +1 +0,2'li;
ll m ll

DS_D—SI DA’

04151 Qhranyes ¢ KOHUMECKUM Nepexooom

npuy>iOB—D 5
o 21, dg.”

2
npny < 1,0 B=—D——s‘2— 1+y[ 2 -1 ],
2 I Y¥0s
— 2h, )
JDGs, —5))
041 NAOCKUX (hranyes
_Ds .
21, di’
05t onopHo2o 6ypma

B (hopMyaax BbIYMC/IEHHS] BCTIOMOTaTebHbIX BEJIMUKH A, ¥, B 3aMme-
Huth [ Hal, [, na [

C= Df -D .
D,-D-s ’
0L HANCUMHO20 Konvya
- o,
A=0,33z D, =D, [ A].
D,~D,~dy[o,]

Ecnu nipy 3aTsire winuiek MCIionb3yeTcsd THAPAaBIMYECKOe WK APyroe
YCTPOMCTBO (0€3 MpUMEHEHUS] KPYTSILEro MOMEHTA), obecneynBaloiiee
HAa/IeXKHbI KOHTPOJIb 33 YCWJIMEM 3aTAra, TO BMECTO JOMYCKAEMOro Ha-
npsikeHus [6] B dopmyny Beluncnenns kosdduunenta A noacrapiser-
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Ccsl MAaKCUMAaJibHOE pacyeTHOE HAMPSIKEHUE B LUMUJIbKAX, IO KOTOPOMY
BbIOpaH AUAMETP LITTWIEK;

017 ranyes ¢ KOHUHECKUM nepexo0oM U MeMOPaHHbIM YRAOMHERUEM

A 0 33p 1 3 ()Zm _l_ 0 7[0 5(D+D0m)]
lo,] dg, 1, do,
S| PELY U CLLN S P

l [0,5(0+D,)1 | 7,

KoadduumenTsl B, Y, C onpeanensiiores no opmyaam anst piaHues ¢
KOHNYECKUM TEPEXOI0M U MPOKJIATIOUYHBIM YIIOTHEHHEM.

8.8.3.2. TonuuHa Tapenku daaHua, onpeneysieMass METOAOM Tpe-
JeJIbHbIX HAarpy30K, paBHa

A-B

h
% C

A

=d,,

Ecnn A < B, To npuHuMaeTcsi h =h,
TonmMHa HaXXMMHOTO KOJIbliA, onpeuenﬂemau METOAOM MPEAESIbHBIX

Harpysok, paBHa
’A
hfz =d0S '5

8.8.3.3. Bo Bcex cnyyasix OKOHYaTe/TbHas TOMILMHA Tapesku diaHua
JOJI>KHA ObITb HE MEHEE TOJLMHbBI TapeJIKK, ONPEAETIEHHON pacyeToM Mo
npeaesbHOMY COCTOsIHMIO (CM. 1. 8.8.3.2).

[ns ontumm3anmum pa3MepoB (iaHlla POM3BOAUTCS TIPOBEPKA paHee
TIOJY4EHHO TOMLMHBI Tapeaky duiaHiia COMOCTAaBIEHUEM 3HAYEHUS h, C
OKOHYaTe/IbHbIM 3HAYeHNEM /1, DACCYUTAHHDBIM B COOTBETCTBUM C 11 8.8. i

h, /h/.

Mpu L < 1,03 ana ganbHeiiiero pacyera MpMHUMAaETCsl paHee 1o-
JIyueHHOE 3HaUYeHUe TOJIILUHBI TapeaKu ¢gaHua, pasHoe 4. Eciu L > 1,03,
TO pacyeT CJeyeT TIOBTOPUTh HauWHasi ¢ 1. 8.7.4.1 rmpu 3Hayenun 1,05s,
T p1aHLIeB ¢ KOHUYECKUM TIEPEXONOM U HauMHas ¢ 11. 8.8.2.2 npu 3Ha-
YeHHU K, PaBHOM h IUTsl TLAOCKUX h1aHLEB 10 TEX Mop, Moka He OyneT
nonyyeHo L < 1,03.
© Odopmenne. 3A0 HTL B, 2010
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8.9. IlpoBepka NpoYyHOCTH INIJIEK HA PACTSIKEHHE H H3THO

8.9.1. Yron noBopoTa (h1aHLa ¢ KOHUYECKUM MePEXO0M Mo 1eiCTBH-
€M BHYTPEHHETrO NaBJIeHUs U YCWINSE CO CTOPOHBI IUMWIEK

h

0 \ 5 +S2
5,44M 5+, D+s,
o= 3 .
E h D
"o l+6,56( L |1g=r }“—52
t L5 t+s, D \D+s,

rae M — MaKCMMaIbHbIH M3rnbaoLinii MOMEHT (ONpeAeeHHbIN B 11. 8.8.)
TIpY TeMIlepatype ruapabavudeckoro ucnbitanus, npu 20 °C u
paboueii Temneparype.

¥Yron nosopota rsockoro hnaHua onpeaensieTcs 1o 31oii xe popmysie
C 3aMEHOM CyMMBbI 5, + 5, Ha 25,.
8.9.2. HanpspkeHue B 1IMUIbKax oT U3ruba gaHia

- dSESa
sB .
2h,

OxoHyaTe/1bHblE 3HaYeHUsA d U h, IPUHUMAIOTCSI B COOTBETCTBUM C
nmn. 8.7.6 u 8.8.3.

8.9.3. lnst IpoBepKU YCAOBUSI NPOYHOCTH ONpPENENsieTCs] CyMMapHoe
TPUBEAEHHOE HAMpPSXEHUE OT pacTaXeHUs (ornpeneneHHoe B 1. 8.7) u
u3rnba

o, = o, + 0,60,
KOTOPOE€ COIMOCTABJACTCA C AONYCKAECMbIM HaANPSAXKXECHHEM

c,<1,3lc].

8.10. BbiGop pa3smepoB u pacyeT MeMOpaHbI

8.10.1. Hexoonvie dannoie
JnvHa (1umpuHa) MeMOpaHbl TPUHUMAETCSI paBHOM
b,=0,5(D,, — D) — 10.
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ToawmHa meMOpaHbl (s) NPUHUMAETCS B COOTBETCTBUMU C pPEKO-
MEHAYEMbIM PSIAOM Pa3MepoB 4 5,6,7,8, 10 Mm*,

HepacuetHble pa3mepsl iaHla, 00ecrnednBaloLIe BO3MOXHOCTD YT~
JIOTHEHMS1 MeMOpaH (TipuBapKa ee K ¢iaHIly U cBapKa MEMOpaH MeX1y
co6oif), peKOMEHIyeTCS TIPUHMMATD CJIEAYIOIMMU: YTOJI cKoca (uiaHLa
o, =9°, BbicoTa BeicTyna ¢ranua 4, = 10 mm.

MemOpaHb! 10MXKHbBI U3TOTOBASITHCS U3 JIMCTA KOHCTPYKLIMOHHOI1 CTa-
Ju Mapku 20K o TOCT 5520. KoHCTpyKuust MeMOPaHHOTO YTUTOTHEHUS
TipeAcTaBaeHa Ha puc. 8.7.

i

4 1

Ty (N %
RN A

Puc. 8.7

8.10.2. BoluMcieHue BCIIOMOraTeIbHbIX BEJTUYMH

3+4,21%
b

Sy 4
b, s ’ K ’
1+1,07-% | +3,12| =%
b, b,

* 3HaueHUs TONLIMHBI MEMBPAHEI S, IPUHSATI MO OMbITHLIM JaHHbIM 10 «Kpachbiii Ko~
TENbLIMK».

B

Ha =
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2 2
2(1+1,07Z—4] —3,12(2—4) +?S)4—(1+1,07Z—4}
S
l»‘«a:O,S 4 4 - 4 B 4 4 .
b4 S S S
141,075 | 43,120 S | 141,073
b, b, b,

u =£(1+1,O7S_4\L+i(1+1,o7s—4 }
S R Y G
b, b,
8.10.3. HanpsixxeHne oT BHYTPEHHETO AaBJeHUsI

E 2 2h 420
oOmp =p Ef 412 3‘;’“ - 2“A +p‘p .
0s b4(1+1,o7z—“]
4

8.10.4. HarpsixeHne oT NOBOPOTa M PaCKpbITUA (laHLIA

D -D S,
Cone = E; [—‘—%—-"-’"-MA + (1, —ua)—ua1,07b—“].
4

4
8.10.5. CymmapHoe HanpsiXeHHe B MeEMOpaHe

GOm = 60"1[7 + c0m(1‘

3anasasch 3Ha4eHUAMHU OTHOWIeHus s, /b, oT 0,2 1o 0,1 ¢ uHTepBaiom
0,01 m1s Kaxaoro U3 3Ha4YeHUIt TONLMHBI MeMOpansbl (cM. 11. 8.10.1), cie-
AyeT HAWT MUHUMAJIbHOE 3HAYeHUE HAMPSIKEHUs! G, KOTOPOE U OMNpe-
AEJMT ONTUMANIBHYIO TOILMHY MEMOPaHBI S, .

8.10.6. 151 yriieponucThIX cTajleil pacyeTHOe YMCIO0 LMKIOB MeMOpa-
Hbl onpezerisiercs 1o Gpopmyne

N =6,010°c,2%.

LluksioM HarpyxXeHus1 MeMOpaHbl CIeAyeT CYMTATh IyCK—OCTaHOB CO-
cyla, THIPABIAYECKOE UCTIBITAHME U JIIOOYIO pa3rpy3Ky ¢ NOCienyoUM
Harpy>xeHHueM, €Cjiv NP1 9TOM BeJIMYMHA IaBJIeHUs] CHMXaeTcs 6oJiee 4yeM
Ha 30 % 1no cpaBHEHMIO C BEJINYMHOI paboyero JaBjieHMs.
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ITpu HeoGXOAIMOCTH BBITIOJIHEHUST YTOYHEHHOTO pacyeTa ClIeayeT ofl-
peaensTh HanpsKeHM TI0 KaKAOMY M3 YKa3aHHBIX TpeX BUIOB LIMKJ/IOB
HarpyxeHus. J1onycTMMoe YUCIIO IIMKJIOB KaXI0TO B1a HATPYXXeHUs MO-
XKET ObITh YCTAHOBJIEHO IO MPUHIIMIY IMHEHAHOTO CYMMHUPOBaHUS TIOBPEX-
JlaeMOCTH corjlacHo pasgeny 5 Hopm. HampsixeHue, npuBeneHHOe B
n. 8.10.3, onpenensieTcs TOABKO MO PaCYETHOMY JAaBJIEHUIO B paboYmX yc-
JIOBUSIX.

PacyeTHOE YHCII0 LIMKIIOB COOTBETCTBYET MUHHUMAJILHOMY KOJIMYECTBY
DWKJIOB A0 Pa3yIiIOTHEHUsI MeMOpaHbl Ha OTAEJIBHOM YYacTKe CBaApHOTO
1Ba (onpeaeseHHOMY ¢ 3anacoM 10 Mo YMcy UMKIIOB) MIPU COXPaHEHUH
TJIOTHOCTH Ha BCEM OCTATbHOM TIEPHMETPE 11IBA.

PasyruioTHeHYe OTAENIbHOIO y4acTKa CBApPHOTO 111Ba MeEMOpPAaHbI YCTpa-
HAETCA CBApKOW B COOTBETCTBMM C WHCTPYKLIMSIMU TIPEANIPUSTHSI-U3TO-
TOBUTENA.

Eciim pacyeTHOE YMCIO LIMKIIOB Jiexut B Tipedenax 100—200, aTo 3Ha-
YeHHe JODKHO ObiTh CTIELMaNbHO 3aHECEHO B IAcIOpT COCYIa.

Bo Bcex cityyasix pac4eTHOE YHUCIIO LIMKJIOB IOJIXHO ObITh He MeHee 100.
T1py HEBO3MOXHOCTH 00€CIIEYNTDb YKa3aHHOE YHUCIO LIMKJIOB JOJIXKHA ObITH
NpUMEHEHa Ipyrasi KOHCTPYKLMsI MEMOPaAHHOTO YTUIOTHEHHUSI.

© Odopmnenne. 3A0 HTLL B, 2010



238 Hopmbvi pactema na npounocms cmayuoHapHoix

9. METOIUKA PACYETA HA ITPOYHOCTD HEJIBHOCBAPHbBIX
TA3OILIOTHBIX KOHCTPYKLIMM

9.1. OcHoBHbIE NOHATHS U ONpeNeJIeHAs

9.1.1. LlenbHOCBapHas ra3oruiotHasl KOHCTpyKuus (puc. 9.1) obpaso-
BaHa MeMOpaHHBIMU 3KpaHaMU, TIPEICTABAAIOUIMMHN COOOM CBapeHHbIE
APYT C IPYroM IUTaBHUKOBbIE TPYObI WM TNaJKHe TPYObl C ITPOCTABKAMM
(puc. 9.2). KoHCTpyKLIMSI MOXKET OBITh KaK OIEPTOM, TaK U MOABECHOMN U B
COOTBETCTBMM C KOMIIOHOBKOM KOT/ia UMETb 11-, T-, I'-00pa3Hyio uam 6a-
LUEHHYI0 KOHGUTYPALHIO.

Tlog TepMrHOM «OopeOpeHHas TpyOa» B Aa/IbHeILeM IIOHMMAaETCs INO0
TJIaBHUKOBasl TpyOa, T.e. TpyOa, U3rOTOBJICHHASI METAJITYPrMyeCKUM CIo-
co0oM BMeCTe C TUIaBHMKaMM KakK eIuHoe liejioe, 1ubo riaakas Tpyoda ¢
Tp1MBapeHHbIMU K Heil peGpaMu.

YciioBHbIe 0603HAaYeHUS TIPEACTaBIEHH B Tao. 9.1.

9.2. O0muHe NoJ10KeHus

9.2.1. B ocHOBY pacyeTa NoJioXXeH IMPUHLNI OLEHKH MPOYHOCTH KOH-
CTPYKLIMM IO Hecylleii CriocOOGHOCTH, KOTOpasi OIpeae/sieTCsi Nnpee/ib-
HbIM COCTOSIHMEM Tiepexoaa Haubosiee Harpy>XeHHOro CeY4eHust U3 yrnpy-
roro CoCTOsIHWs B ractudeckoe. I1py 3TOM HanmpsixXeHHOE COCTOSIHUE
onpenensiercs no runotese Tpecka-CeH-BeHaHa HAaMOONBIIMMHY KacaTesb-
HbIMM HaMpPsDKEHUSIMU. XapaKTEPUCTUKU TIACTUYMHOCTU CTajlei, puMe-
HSAEMBIX TIPU M3TOTOBJICHUN OPEOPEHHBIX TPyO, MO3BOJISIIOT MPOBOAUTD
OLEHKY MPOYHOCTHU TIO YIIPYTOIIACTUYECKUM HAIIPSDKEHUSIM, T. €. BIINOJ -
HSITb PACYeT MO YNPYyroi cxeMe.

OO6bIuHO NOA PacYeTOM Ha TIPOYHOCTh IOHUMAETCSI TIOBEPOUHBIit pac-
YET, CJIY>KaLWi 117151 TIPOBEPKM BITOJIHEHMS YCIOBUIM TIPOYHOCTU NP 3a-.
JaHHBbIX OCHOBHBIX pa3Mepax KOHCTPYKLIMM U pacYeTHBIX Harpy3kax.

9.2.2. [lonyckaeTcs NCMOAb30BaH1eE APYTMX METOLOB pacyeTa Ha Impoy-
HOCTb LE€JbHOCBAapHbIX MEMOPAHHBIX KOHCTPYKLUI MPH YCJIOBMU COTJa-
COBaHMsI METOJa pacueTa ¢ pa3paboTuIMKOM U MpH obecrieyeHN HopMa-
THBHBIX 3aMacoB NPOYHOCTH.
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A AMCK Kapkaca;

o

Komaoe u mpybonpoeodoe napa u zopadel eodot

1 — xecTku

Puc. 9.1
3 — xpebToBas 6anka; 4 — nMoABeCKM; S — TIOTOJIOK KOT/a; 6 — ¢eCTOH;

7 — nosca XeCTKOCTH; & — Tioaika o6CayXuBanus; 9 — nepexomublii

razoxon; 10 — KOHBeKTWBHas waxra; /1 — TpyObl BEpTUKAIbHBIE;
12 — ropenxu; 13 — KofioHHa Kapkaca; /4 — xononHas BOpoHKa
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9,
AN A N O I N A

ztat

Puc. 9.2: a — MeMOpaHHbIi 3KpaH U3 TINaBHUKOBBIX TPYD; 6 — MeMOpaHHbIi
9KpaH U3 TJAAKUX TPYD; 6 — CXeMa MPUIOXKEHUST YCUIUI 1 MOMEHTOB K
opebpeHHOl Tpybe
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Tabauua 9.1
Enunuia
CuMBoI HaumenoBanue
HU3MEpPEHUs
1 2 3
d, HapyXHb1if TuaMeTp Tpyost MM
d BHyTpeHHU TaMeTp TPYyObI MM
s HoMuHanbHas TOJIIMHA CTEHKH Opes- MM
peHHOM TpyGhI
t, Ilar ope6peHHO# TPYOBI MM
h Bricora pe6pa MM
s, TonuHa pebpa B KOpHE MM
5, TonmmuuHa peGpa B BeplIMHE MM
y = arcsin 5,/d, | Yron pan
B OTHollleHWe HApyXHOro JUaMeTpa TpyObl
K BHYTPCHHEMY
24 IupuHa ¢ppoHTOBOTO (3aQHETO) IKpaHa MM
2B IIupuna GpoHTOBOrO 3KpaHa MM
2L Paccrosinne Mexay nosicaMy XeCTKOCTH MM
x = (4; B) PacyeTHas mmpuHa 3KpaHa MM
BocnpuHsATHII TEMIOBOM MOTOK MPH OXHO-
q;, qu CTOPOHHEM W IBYXCTOPOHHEM 00orpeBax Br/Mm?
3KpaHa
o KoadpuuuenT nuneitHoro pacipeHust 1/°C
t TIpU PacyeTHOM TeMmepartype
KoadhduuueHT TemmonmpoBogHOCTH TIPH
A b poBOI P4 | Br/wK)
t pacyeTHOH TeMmepaType
o, KoaddummenT remmoornaun Br/(M'K)
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IIpodoarcenue maba. 9.1

1 2 3
a KoadhduumeHT Temrie paTyporipoBogHOC - Mm2/c
! TH TIPH pacueTHOM TeMIepaType
T(i =1-6) |Temrepartypa B pacyerHOM TOYKe °C
. Temrieparypa cpeibl C
u Koadduunmenr Ilyaccona
E MoxyJib yIpyrocTi IpH PaCYETHOM TeM - MTla
! nepartype
p 'BHyTpeHHee JaBjieHue B Tpy6ax Mila
BenununHa aBapmitHOTO pa3pexeHusi B
» p paspe MTa
a ToIKe (Ta3oxone)
PacuetHoe naBneHue B TOMKe (Ta3oxoje
» il ( ae) MIla
0 MpH XI10I1Ke
X Y, Z ITpsiMOyro/bHbIE KOOPAUHATDI
r,Q IMonsipHble KOOPAMHATHI
Yeunusi Ha opeOGpeHHy10 TpyOy, NencT-
P,P,P PCOPCHHYIO TPYOY, I H
Xy Tz Byloume no ocsm X, Y, Z
IloroHHble ycuisi Ha pebpa opedpeHHOM
PP H-mm
Ty TpyGhi 110 ocaM X, Y
Iloronnple u3rubdaroie MOMEHTbI B
M}y, Mxy MeMOpaHHOI1 CTeHKe, OTHECEHHbIE K H
€IVHULE IJKHbI
(0] INonepeyHas cwia, Cwia CABUra H
. OO0wme MeMOpaHHBIE HANPSKEHU 1 : MIla
C,, JlokanbHble MEMOpaHHbIC HATIPSIKEHU ST MIla
o, OO011Me N3rnbHbIe HATPSDKEHUSI MIla
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Oxonuanue maoa. 9.1

1 2 3

o, O61ye U3rnOHbBIe HATIPSKEHUS MIla
o, JloxaNbHBIE N3rMOHBIC HAIIPSKEHUS MIla
[o] JomyckaeMble HaTIPSIXEHUS MIla
o,, 0,, O, I1aBHBIE HanpsXEeHUS MIla
G, OKXpYXHbIC HanpaKCHNA MITa
c, OceBble HanpsOXKEHUS MIla
o, PaguanbHble HaPSXKEHUS MIla
Oy ITonepeuHsle HANPSKEHUS MIla
Too e KacaTenbHple HanpskKeHUA MIla
o, DKBUBAJICHTHBIE HAIIPSIXKEHUS MIla
o, Hanpsixeaus cMsitus MIla
T, Hamnpsxenus cpesa MIla

[N] JlomyckaeMoe YMCIIO IUKIIOB
o) JlomyckaeMasi aMIUIMTYa HaNpsXeHNI MIla

Ko3¢pduieHTs IPOYHOCTH CBapHBIX
P> P CoeIUHEeHU
. oud, 107
Bi = ——“—— |Kpurepnit Buo
2BA,
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9.2.3. IocredosamenbHocmb 6bINOAHEHUSt PACYEMOE HA NPOYHOCb

Pacuer Ha NPOYHOCTb MEMOPAHHBIX KOHCTPYKLIM I BbIMOJIHSAETCS T1OC-
Jie BbIGOpa OCHOBHBIX pa3MepoB. Vicxomsd M3 CIOXMBIUEHCS NPAKTUKU
NPOEKTMPOBAHMS ¥ PACYETOB KOTJIOB, a TAKXKE M3-32 HEOOXOAMMOCTH I10C~-
JIEAOBATENIbHOTO y4eTa OCHOBHbIX BMIOB Harpy3okK, ofpeaesiouMx Ha-
JEXXHOCTb 3KCIUTyaTalliM, B OCHOBY METOAMKM TIOJA0XEH NPUHLIMIT pa3ae-
JIEHHSI TIOBEPOYHOrO pacyeTa MPOYHOCTH MEMOPAHHBIX KOHCTPYKLMIA Ha
J\Ba 3Tala: pacyeT Ha CTAaTUUYECKYIO MPOYHOCTb M pacyeT Ha LIMKIMYECKYIO
NPOYHOCTbD.

[1st onepTbix MEMOpPaHHBIX KOHCTPYKLMIA BBIMOJIHAETCS PacyeT Ha yC-
TOWYUBOCTD.

BrinosiHseTcst pacyeT Ha CTaTMYECKYIO MPOYHOCTh OT BO3AEHCTBUS
MEXaHMYECKUX HArpy3okK, MpUueM Ha 3TOM 3Tane AOJXKHbI ObITb YYTEHBI
HE TOJIbKO CTaTMYECKHME HArpy3ku, HO U MakCUMaJibHble 3HaUe€HUs Ha-
rpy30K OT XJIOINKA, aBapMMHOIrO pa3pexXeHusi U CEMCMUKU, OIHOPA30BOE
BO31IEMCTBHE KOTOPBIX MOXET MPUBECTHU K HEJOITYCTUMBIM IIaCTUYECKHAM
nedopMalMsM UK K pa3pyllieHHIO BCeil MeMOpaHHOM KOHCTPYKHMH.

B pesyavsrate pacuera onpeaessiioTcst yCIOBHO-YIIpyrue MeMOpaHHble
HanpsKeHUsl B CTeHKax Tpyd U B pebpax (MpocTaBKax), a TakXe U3rué-
Hble HAMPSIXKEHMSI, YCJIOBHO NMPUBEAEHHbIE K MEMOPAHHBIM, C Y4€TOM CO-
OTHOILLIEHUSI MEXIY YNPYIMM U TIIACTUUECKUM MOMEHTOM COTPOTHBIIE-
HUS U ITIPOU3BOOMTCS] IPOBEPKA YCIOBUI TTPOYHOCTH ISl pacyeTHbIX ce-
yeHuit 1—2, 3—4, 5—6 opebpeHHBIX TPYO (cM. puc. 9.2).

Pacuer Ha UMKIMYECKYIO TIPOYHOCTh NNPEAHA3HAYEH ISl OLIEHKM yCTa-
JIOCTHO#M MPOYHOCTU IPY MEXAHUYECKNX U TeMMNEPATYPHBIX BO3AENCTBU~
ax. B pesynbrate pacueta onpeaensiioTess aMILIUTYbl 3HAKONEPEMEHHbIX
YCJIOBHO-YTIPYIMX HallpsDKEHUWI B pacueTHBIX Toukax [, 2, 3, 4m 5 (cm.
puc. 9.2) opeGpeHHbIX TPYO Y ITPOM3BOANTCS TIPOBEPKA YCIOBUI ITPOYHO-
cti. Ha ocHOBaHWM TIOBEPOYHOIo pacueTa OIpeaessieTCsl pacueTHbBIN pe-
Cypc MeMOpaHHbIX MOBEPXHOCTEIl HarpeBa KOTja B COOTBETCTBUM C 3a-
JaHHbBIM YUCIIOM MYCKOB U3 XOJIOAHOIO U ropstyero coctostHuii. Ipu rpo-
BeIeCHUM NMOBEPOYHOrO pacyeTa HA NMPOUYHOCTb MeMOPAHHBIX 3KPaHOB
HEeoBXOOUMO YYUTbIBATh HOMYCKW HA U3rOTOBJIEHHE, a TaKXKe YTOHEHUe
CTEHOK TPYO OT KOPPO3MOHHO-3PO3UOHHOIO M3HOCA U BAUSIHUE BHYTPEH-
HMX OTJIOXKEHHUI B TpyOax.




Komnos u mpybonpoeodog napa u 20pauei 600bl 245

9.2.4. Pacuemmnvie pexncumet

OCHOBHBIM PacyeTHLIM PEXVMOM TPU OLIEHKE CTaTUUYECKOW NMPOYHO-
ctu (3T1an 1) sgBisieTcsi CTAllMOHAPHbI PEXXUM MPY HOMUHAJIBHOM MTPOU3-
BOIWUTEIBHOCTH M MapaMeTpax rnapa KoTia.

JlonojHUTeIbHbIE PeXUMBbI: padoTa TIPU TTOBBILIEHHOH TEeIAONpon3-
BOIUTEIbHOCTH KomTa o 110 %, ¢ BHIKIIIOYEHHBIMU NOAOTPEBATEITMHU
Bbicokoro AasneHus (I1BJ1), Ha ckonb3siieM AaBjieHUM.

PacyeTHBIMM peXXUMaMM TIPU OLEHKE HUKJIUYECKOI ITPOYHOCTHU
(3Tan 2) ABNAI0TCS HECTaLIMOHAPHbIE PEXUMbI, BbI3BAHHbIE LIMKJIMYECKU-
MY U3IMEHEHUSIMU DACUETHLIX MAapaMeTPOB B TIEPMOA PA0OTHI KOTIA, B TOM
4yucse MyCKaMU W3 XOJIOAHOTO, FOPSYEro U IMPOMEXYTOUHBIX COCTOSTHUM
M OCTAaHOBaMM, BKJIIOYAsl aBapUiiHbIE.

9.2.5. Pacuemnbie 30nbt u y3ano

PacueTHbIMU 30HAMM SIBJISIOTCSI HauboJiee HATNPsiXXKEHHbIE 30HbI TOTT-
KU (ra3oxofia): 30Hbl CTBIKOBBIX CBAapHBIX COEAVUHEHUI, pa3beMbl 3Kpa-
HOB, COTIPSDKEHUS MaHenei ¢ pa3Hoit TeMInepaTypoil' cpeibl, MecTa pac-
MOJIOXKEHWS U pa3Mepbl OTBEPCTUM MO TOPEJIKH, JIa3bl, CMOTPOBBIE JIIOY-
KM, 0OOAYBOYHbBIE armnapaTtbl, 30Hbl OMOPHbIX W TOAKPEIJISIOLIUX
a7leMeHTOB (BKJIlOUasi aHTUCEICMUUYECKIME), MECTA PACTIOJIOXKEHUS TIOA-
BECOK, a TaKXe APYrue KOHCTPYKTHBHbIE OCOOEHHOCTH.

TIpoBepke nomjiexar ceyeHUs: ¢ HauboJIbLIMMU BECOBBIMUM Harpyska-
MWU: BEPXHUH SIpYC TOPENOK, pa3beéMbl 3KPaHOB, MECTa KPETUIEHUS MOBE-
COK, CeYeHUsl C MAaKCUMAaJIbHbIMM TEeTJIOBBIMU TIOTOKaMH, a TaKXe ceve-
HUSI Ha YPOBHSIX aHTUCEMCMUYECKOTO pacKperuieHusl Xotia. PacyeTHble
CeYeHMs, KaK MPaBWjIO, TIPUHUMAIOTCS Ha YPOBHE I0sICa XXECTKOCTH U
NMOCPEAVHE MEXIY IOosCaMHU.

* TTpu ucnosw3oBaHuy DBM pacuet BbIMONMHSAETCS A1 BCeil KOHCTPYK-
LMY C aBTOMATUUYECKUM KOHTPOJIEM HanpsiKeHUI B Hauboiee HarpyxeH-
HBIX 3JIEMEHTaX U € MOCJIEAYIOLIMM YTOUHEHUEM PE3YIILTATOB AJISI OTIEb-
HBIX 30H.

9.2.6. Pacuemtvie memnepamypot

Ha nepBom aTarie pacueTa Ha POYHOCTD 1151 OpeOPEeHHO TpyOb BBO-
IATCA TPU pacyeTHbIX cedeHus (1—2, 3—4 u 5—6 na puc. 9.2). Ilon pac-
YEeTHOI TeMIlepaTypoii B KaXIOM CEUYEeHUH CJIeAyeT MOHUMATb CPEMHION0
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TEMIEPaTypy, N0 KOTOPOM onpenensieTcss A0NnycKaeMoe HarpsixeHue, a
TaKXe NPMHUMAIOTCS XapaKTePUCTUKM meTamna o, £, A, o, s ope6-
PEHHOI1 TpyObI.

Ha BTOpOM 3Tane paccMarpuBalOTCsS HamnpsiKeHMsl B pacuYeTHBIX TOY-
Kax I, 2, 3, 4 u 5 opeOpeHHOI1 TpyObl (YKa3aHHBIX TPEX pacyeTHbIX ceye-
nuit). Ilon pacyeTHoOM TeMnepaTypoii B KaX10i TOYKE ClIEAyeT IOHMMATh
MaKCUMAaJIbHYIO TEMIIEPATYPY B KAXKIOM PaCYeTHOM LMKIIE, TIPU KOTOPOi
TMPOU3BOIUTCS pacyeT Ha LIMKJINYECKYIO TIPOYHOCTD.

3HaueHMsT pacYeTHBIX TeMIIEPATyp ONpPEAE/IAIOTC Ha OCHOBAaHMM Tell-
JIOBBIX PacyeTOB WJIM 1O pPe3ykTaTaM UCIbITAHWI C YYETOM TNOBbILUEHMS
9TUX TeMIIepaTyp 3a CUET BHYTPEHHUX OTJIOXKEHWIT B MEXITPOMBIBOYHDIH
Nepuo/.

Mo nomycTMOit TeMIiepaTypoii MeTajlia cleayeT NOHMMAaTh HauboJIb-
uiee 3Ha4YeHUE TEMIEPATyphl, isi KOTOPOIt AONYCTUMO INpHMEHEHHE B
opeOpeHHOI TpyOe NJaHHOI1 MapKH CTaIM.

st Metasina TpyO nonycTiuMasi TeMIlepaTypa yCTaHOBJieHa B pasaee 1
Hopm.

Hsist Metasia pebpa (pocTaBKM) NONMyCTUMAasl TeMIlepaTypa yKa3aHa B
Ta61. 9.2.

Tabauya 9.2
Mapkn BCr3cr, 12MX,
craneii BCmne | 10: 15200 oy 15XM | 12XIM®D
Temnepa- | 4, 500 540 560 600
Typa, °C

B cnyyae BbinonHeHUs opeOpeHust BBApKOi NMPOCTaBKU 3/E€KTPOAYTo-
BOM CBapKOi WM TOKaMH BbICOKOM YaCTOThl JOMYCKAETCs MCIOJIb30Ba-
HUe Jis TPyObl U pedpa CTajik pa3HbIX MapPOK OIHOI IPYIIIbI.

9.2.7. Pacuemnvle Hazpy3xu

9.2.7.1. Iloa pacueTHHIMU Harpy3kaMu, IeiCTBYIOLIMMHA Ha OpeOpeH-
HYIO TPYOy, MOHMMAIOT BHYTPEHHUE YCUJIMSI (CWJIbl U MOMEHTHI) B MEMO-
paHHbIX 9KpaHaX, BOZHUKAIOLUE B pe3y/ibTaTe AeHCTBUSI HA MEMOpaHHYIO
KOHCTPYKLMIO CUJIOBbIX Y TEMIIEPATYPHBIX HArpyxaiouux ¢pakTopos.

K ocHoBHbIM Harpyxaioumm (hakTopaM OTHOCATCS:

BHYTpEHHee JaBjieHHe B Tpybax;
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BECOBBbIE HArpy3km (C y4eToM TIpHCOeJUHEHHOro 000pydOBaHNs);
U30LITOYHOE JaBAEHUE WIK pa3peXeHue B TOMKe (ra3oxole);
TeMIepaTypHble BO3ACUCTBUS.

Kpome ykazaHHBIX MOTYT UMETh MECTO JOMOJHUTENbHbIC HArpyXKalo-
ume GakTopbl, BO3HUKAIOUIME NMPU HAPYLIEHUM HOPMaJibHbIX YCIOBUI
SKCIJyaTalMM M YYUTbIBAEMbIE OTAENbHO: XJIOTNOK, aBAPUIHOE pa3pexe-
Hue, BUOpalys, BeTep, CeMCMHUUEeCKOe BO3ICUCTBUE.

B 3aBUCMMOCTU OT XapakTepa BO3IECUCTBUA U KOHCTPYKTUBHBIX OCO-
GeHHOCTel pacyeTHbIe Harpy3Ky Moapas3aesisiiorcsl Ha oblme, AeicTByIo-
1IIMe 10 BCeMy ToTIepeYHOMY CeuyeHHMIO 1 (M) 10 BCei INIMHE TPYO MeM-
OpaHHOW KOHCTPYKIIMU, U Ha JIOKaJIbHbIE, NIEUCTBYIOLIME HA OrPAaHUYEH-
HOM Y4acTke.

HepaBHoMepHOe pacnipezie/ieHUe TeMIiepaTyphbl TIO IUIOUIAAu MEMOpaH-
HO1 KOHCTPYKHU U MPUBOAUT K BO3HUKHOBEHUIO 001LMX HATPY30K B IJIOC-
KOCTH 3KPaHOB, a TEMIEPATYPHbIii FpalueHT MeXay JI0OOBOM U ThiIbHOM
TIOBEPXHOCTSIMW 3KpaHa — K BO3HUKHOBEHUIO OGLIMX U3rMOHBIX Harpy-
30K. HepaBHOMepHOE pacripeaeneHUe TeMIepaTypbl 110 ce4eHUIo opel-
PEHHOM TpYObl MPUBOAUT K BOSHUKHOBEHUIO JIOKAJIbHBIX HArpPy30K B IJIOC-
KOCTH TPYObl Y JIOKaJIbHBIX U3rMOHbBIX HArpy30K.

B 3aBMCUMOCTM OT XapakTepa U3MeHEHUs! Harpyxaloumux ¢pakrTo-
POB pacueTHbI€ HATPY3KW MOTYT UMETb CTATUYECKUN UAU LUKJINYEC-
KM XapakTep.

K cTaTMueckuM OTHOCATCSI HATPy3KU, U3MEHEHMS] KOTOPbIX B MPO-
Lecce 3KCIUIyaTauun He MpeBocxomst 15 % cpeaHux 3HaYeHU; K LUK~
JIMYECKUM OTHOCSITCSI Harpy3ku, pasmax KojeOGaHWil KOTOPBIX MPeBbI-
waet 15 %.

[Tpu noBepoyYHOM pacueTe TIPUHUMAETCSI TAKOE COYETAHME OJHOBpE-
MEHHO AENCTBYIOLIMX HArpy30K, IIPH KOTOPOM BO3HUKAIOT HauOOJIbLLIME
CyMMapHble HaNpPsXKeHUsI.

9.2.7.2. B 3aBUcUMOCTH OT paboThl KOT/Ia — MO U30bITOYHBIM AaBJiE-
HUEM (HanLyBOM) WM MO[ pa3pexXeHueM — cjieayeT NMpoBePUTh MeMO-
paHHYI0 KOHCTPYKLHMIO Ha 33aHHOE U3GbLITOYHOE NaBIeHWE WU pa3pe-
KeH¥e. DTH pacyeTsl NPOBOAATCS U1 OCHOBHOTO PACYETHONO PEXMMA ITPU
PacyeTHBIX TEMIIEPATypaX, COOTBETCTBYIOUIMX HOMWHAILHOW TEIUIOTPO-
M3BOIMTENLHOCTH KOTJIA.

Ecau BenvuuHa B TOTIKe (ra3oxofie) He Oonee 5-10* MTITa, To pacuer
MeMOPaHHOM KOHCTPYKLIMH Ha pa3peXeHHe J0TYCKAETCs He IPOU3BOIUTD.
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IMpu paGoTe KOTja MoA pa3pexkeHWeM pacyeTHOE JaBjeHNE B TOMNKE
(razoxojie) NpUHYMAETCS Kak 1Jig XJIOIKa.

[1pu paboTe KoT/1a noj, N30bITOUHBIM JABJIEHNEM PACYETHOE AaBAEHUE
B TONKe (ra3oxone) Ajs XJ101Ka MPUHUMAETCS YBEJIMYEHHbIM 10 CpaBHE-
HMIO C MaKCHMaJlbHbIM pab0OYUM JaB/J€HUEM Ha BeJINYMHY, YKa3aHHYIO B
Tabna. 9.3.

Ta6auua 9.3
[NonepeyHoe ceveHye TONKU WK | PacueTHoe mamjieHMe NpH XI10MKe
rasoxona 24x2B, m? p; 1073, MIla
MeHee 2 10
Or2 10 10 Or 10 no 7
Ot 10 no 50 Or7p05
Ot 50 mo 100 Or5003
Csbiiie 100 3

B 06oux ciayyasx rnpoBepka MpOYHOCTH MEMOPAHHOM KOHCTPYKUWH
MPH XIOTKE MPOU3BOAUTCS Ha 6a3e pacyeTHOM TEMIIEPATYPbl, PABHOM TEM-
riepatype cpebl Npyu HOMUHATHHOM TETJIONPOM3BOAUTENBHOCTH KOTIA.

BesinunHa aBapuifHOro pa3pexeHusl, BO3HUKAIONIEro B TOMKe (ra3o-
Xoje) Npu aBapuitHoM octaHoBe Kotia 300, 500, 800 n 1200 M BT B MO-
MEHT OTKJIIOYECHHS TOPeIOK, TIPUHUMAETCSl PaBHOIA:

AJ151 Ta30MAa3yTHBIX KOTIO0B p, = 6,5:1073 MIla;

NS TIbUIEYTONIbHBIX KOTI0B p, = 5,0-10~* MITa.

9.3. HanpsukeHnsi B MeMOpPaHHO# KOHCTPYKIUH

9.3.1. Knaccugpuxayus nanpsaicenuii

IOnst MeMOGpaHHOM KOHCTPYKLIMM MCNOJb3yeTcs JeKapToBas cucTeMa
koopauHart X, ¥, Z (cM. puc. 9.1). KoMnoHeHTbl HanpsixeHWit 0003Haya-
I0TCSl B COOTBETCTBHUM C IPHMHSATHIMU MHAEKCAMH KOOPAVNHATHBIX OCEi.

Ilpu npoBeaeHUM pacyEeTOB Ha MPOYHOCTh UCTIONB3YIOTCSA KAaTeropuu
001mMX (MEMOpPaHHBIX ¥ U3rHOHBIX) Y JIOKAIbHbIX (MEMOpaHHBIX U U3rH6-
HbIX) HaMpPsDKEHMIA, T. €. COOTBETCTBEHHO HAIPsIKEHUM, pacnpeaeeHHbIX
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TI0 BCEMY CEUEHMIO 3KpaHa, U HaTIpsDKEHUH, COCPeNOTOYEHHBIX B HEKO-
TOPOM OTpaHNYEHHOM 30He DKpaHa U Tepepacrpeae/siioliuXcs B ciydae
neperpy3kyu Ha BHEILHIOI €r0 00/1aCTb, OKPYXAIOLLYI0 JaHHYIO JIOKab-
HYIO 30HY.

IMox MeMOpaHHBIMU TOHUMAKOTCS HaTIPSIKEHUS B PACUETHOM CEUEHUN
MeMOpaHHO# KOHCTPYKLUWH, PABHOMEPHO pacripeaesieHHbIe (CpeaHuE) TIO
TOJILLIMHE CTEHKU OpeOPEHHOM TPYObI.

Moa 061UMKU MEMOPAHHBIMUA HAMPSXKEHHAMHU G, MOHUMAIOTCA HAIpsI-
XEHUS, JeHCTBYIOLIME 110 BCEMY CEUEHUIO U (WIH) TI0 BCE BBICOTE MEMO-
PaHHOTO DKpaHa W PaBHblE CPEAHUM HANPSKEHUSAM TIO CEYEHUI0 MeMO-
PaHHOM KOHCTPYKUMU. HanpuMep, HaTpsDKEHUS, BOSHUKAIOLIUE B YTy
TOTKM OT XJIOITKA, OTHOCSITCSI K KaTeropyMu O0LLIUX, TaK KaK AEHCTBYIOT 110
BCeil BLICOTE KOHCTPYKLIMH; HAMPSKEHUST, BOSHUKAIOUIYE B pa3beMax 9K-
PaHOB, OTHOCSITCS K KaTErOopuu oOLLIMX, TaK KaK JIeUCTBYIOT MO BCEH LM~
pUHE 5KpaHa.

Mon noxanbHbiMU MeMOPAHHBIMU HATIDAXKEHUAMU O, TOHUMAIOTCH
HanNPsXEHMSI, AeHCTBYIOLLIME B IOKAIbHOM 001aCTU: B OMHOM U HECKOJTb-
KUX OpeOpeHHBbIX TpyOaX WJIM Ha HEKOTOPOM OTPaHMYEHHOM Y4yacTKe I0
IUTMHE TpYO MeMOpaHHOM KOHCTPYKUUU. JIOKAJIbHBIMUY CUUTAIOTCS HaMpsi-
JKeHHsl, BOBHUKAIOILHE B OpeOPEHHBIX TPyOax, pacroloXXeHHbIX B 30HaAX
TIPUIOXEHUST TOKAJbHbIX HArpy30K WX B 30HaX BO3HUKHOBEHUSI MECT-
HBIX PEAKTMBHBIX YCWIMi, @ TaKXe B 30HAX HEPABHOMEPHOTO MeHCTBUS
MEXaHMYECKUX HarpyXamoiuiux GpakTopoB, €CIM UX MaKCUMaJbHbIE
(MUHMMAJIbHbIE) 3HAYEHUS OTIUYAIOTCS OT CPEAHUX N0 BCEMY CEUEHUIO
6onee yem Ha 15 % (Ha OCHOBaHUM TIPaKTUKU ITPOBEAEHUS pacueToB). Tak,
HaTIpUMeD, K KaTeropuM JIOKATbHBIX OTHOCSITCS HATIPSIKEHUsI, BO3HUKa~
J0LLIME B DKpaHax B 30HE KPeTUIEeHUsI TIOABECOK, B paifOHaX NpUBapKy KO-
CHIHOK, ITOSICOB JKECTKOCTH, OMOPHbIX 3JIEMEHTOB U Ip.

Mox M3rn6HBIMK OBIUMMM G, U JIOKAIbHBIMHU G,, HANIPSXKEHUSIMU CJie-
JIyeT MOHUMAaTh COOTBETCTBEHHO HATIPSIKEHMs1, BOZHUKAIOUIME BO BCEM
CEYeHUM 3KPaHa B pe3yibTaTe obLIero u (Win) JiokaabHOro nsruba. Us-
TMOHBIE HATIPSDKEHUST B pacCCMaTPHMBaeMOM PACYETHOM CEYEHUU OpedpeH-
HOI1 TpyObl UBMEHSIIOTCS OT MAKCUMAJIBHOTO TTOJIOXUTENBHOTO 3HAYEHUS
JI0 MUHUMAJIBLHOTO OTPULIATEJILHOTO.

PacueT HanpsikeHuit OT yCUNUMH TOJIKEH NTPOU3BOAUTBCS C YYETOM KO-
53¢ GUIMEHTOB MPOYHOCTH CBAPHBIX COEMIUHEHU, KOTOPbIE TIPUHUMAIOTCS
cornacHo 1. 9.3.3.
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9.3.2. Jlonyckaemoie Hanpaxcenus

9.3.2.1. OCHOBHBIM [OITYCKAa€MbIM HaIpsiKEHUEM, KOTOPOE MCII0Jb-
3yeTcs JJIst OUEHKHW TIPOYHOCTH TPYObI TIPM CTaTUYECKOM HArpy>XeHMH,
ABJISIETCS. HOMMHAJILHOE I0NyCKAaeMOe HanpsikeHue [G], , 3SHa4eHus KOTo-
POro MPUHMUMAIOTCS M0 XapaKTepUCTUKaM MPOYHOCTU C COOTBETCTBYIO-

LIMM 3aIacoM MPOYHOCTH coriacHo pasueny 2 Hopm.

9.3.2.2. Ilpu pacueTe MeMOpaHHbIX CTEHOK, BbIMOJHEHHbIX U3 T1aj-
KMX TpyO CO BCTaBKaMM M3 CTaJIM pa3HbIX MapoK, I0MYCKaeMble HampsixKe-
HUS CliefyeT TIPUHMMATD OTIEJIbHO 1Jisl TPYOBI U pebpa (MpoCTaBKy).

HoMuHaibHbi€ AOIyCKaeMbie HampsiKeHus 1Jisi pedpa (TTpocTaBKm ) [cjp
JUIS pac4eTHOro cpoka cjiyxobl 10° u mpuHMUMaloTcst o Tadi. 9.4.

Ta6auua 9.4

T HoMuHaibHbIE [10IYCKaeMble HATPSIKEHM ST (o], mnst cranen, Mrla
o

'C| BERe 20 | e | PR T asxm | 1axiMe
1 2 3 4 5 6 7

300 96,0 Ta6s. 2.2 m 2.3 pa3nena 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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Oxonvanue maba. 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

Koadduumenr 3anaca ycToMYUBOCTU n, TIpU pacyere MeMOpaHHOI
KOHCTPYKLIMU Ha YCTOWYUBOCTb M0 HUXKHUM KPUTHYECKUM HaNpPSKEHU-
AM B TIpelieJiaX YIpyrocTH CiieAyeT TPUHUMATh paBHbIM 2,4 11 paboyunx
YCAOBUIA.

9.3.3. Koaghgpuyuenmut npouHocmu c8apHuIx coeouHeHul

Ha nepBoM aTarne noBepoYyHOro pacueTa NMpy ONPeaeIeHUM Hanpsike-
HUt B pacyeTHbIX ceueHUsIX 3—4 1 5—6 opeOpeHHOM TPpyOBI U B TIOTNiEpey-
HBIX CBApHBIX 1IIBAX MPWHUMAIOTCA CleAylolne 3HaYeHus! KoadduuneH-
TOB MPOYHOCTH CBAPHBIX COEAMHEHUH @ ;

s craneit BCr3cn, BCr3rnic, 10, 20, 12XM 12MX, 15XM, xpomnoii:

npu onpeuenennn HaTpsDKEHUM OT BHYTPEHHETO AaBAEHMUSI, a TaK-

xeyemnud P, P, o =1;
npu onpenenelmn HarpsKeHWI OT U3rubalolnX MOMEHTOB sz M o
=0,9;

;um cranu 12X1M®:

MPU OMNPENEIEHUU HATIPSIXKEHWIH OT BHYTPEHHETO JAaBJIeHUs, a TaK-
Xe oT ycunusi P, s pacyeTHbix Temmnepatyp o 510 °C ¢ = 1, s
pacueTHoii Temniepatyphi 530 °C u Boie @, = 0,7;

TP OTIPEAENEHNU HATIPSOKEHUMI OT yeuus P Juis pacyeTHOMH TeM-
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nepatypsi 10 510 °C ¢, = 1,0, mis pacuetHoit Temmnepatypst 530 °C u

Boiue ¢, = 0,8;

TPy OTpeieJIEeHU U HATIPSDKEHU I OT U3TMOaloIIX MOMEHTOB M M

A pacyeTHOM Temnepatypwl 1o 510 °C ¢ = 0,9, ans pacquHou TeM-.

nepatypsl 530 °C u Bbie ¢, = 0,6.

B unTtepBane temneparyp mexay 510 n 530 °C koadduLMeHTbl npoy-
HOCTU ONPEAECSIOTCS JUHEMHOI MHTEPNOAsLME MeXy YKa3aHHbIMU
3HAaYEHUSAMHU.

Ha BTOpOM 3Tane noBepoYyHOro pacueta KO3OGHULMEHTH MPOYHOCTH
,,, CBAPHBIX COETMHEHWIA NIPY OTPEAENCHUN HAaNpsXeHnit 6, (0,) B pac-
YETHBIX TOUKaX 3, 4 1 5 opeGpeHHOM TPYObI U MOIEPEYHBIX cnaprlx iBax
TIPUHUMAIOTCS COrIacHO Tabu. 9.5.

Tabauua 9.5
Cumpon HaunmeHoBaHUe
5= s,/5, OTHOILUEHHE TOJILIMHbI CTEHKHM B BEPUIMHE pebGpa K
TOJILLMHE B KOPHE
ch(x) TnepGosinuecKkmnit KOCHHYC
thx) TinepGSonyecKMii TAaHIeHC

9.4. BbiOop OCHOBHBIX pa3MepoB

9.4.1. Opebpennas mpyba

9.4.1.1. HoMuHasbHast TO/IILMHA CTEHKU OpeOpeHHOi1 TpyObl omnpee-
JisieTcs corsiacHo pasaenay HopM u3 3aaHHBIX 3HAYEHWI pacyeTHOrO BHYT-
PEHHEro JaBjieHUs1 U HOMUHAJILHOIO JTOMYyCKaeMOro HanpsikeHus1. B ka-
4yeCcTBe HOMUHAJIbHO TOJIUMHBI CTEHKHU TIPUHUMAETCS MaKCUMaJIbHOE M3
JIBYX) 3HaYE€HMUI, COOTBETCTBYIOUIMX PACYETHbIM ceueHusaM /—1 n 3—4
OpeOpeHHONM TPYOHI.

9.4.1.2. Jonyctumasi BbicoTa [4] pebpa (IIpocTaBKK) NP OAHOCTOPOHHEM
g", ¥ ABYXCTOpOHHEM ¢, oborpeBax SKpaHa J0JKHA ONPENENATLCA 110

HoMorpamme (puc. 9.3). Ha yepTexe MPUHATHI CIEAYyoLLMe 0003HaYeHUS:
. {Sl — J1J1s1 IJJABHUKOBBIX "Ipy6;
S =

, — IUI1 FIaAKHX TPYO ¢ BBAapKO#i IOJIOCHL;

1,3¢!" — npu omHOCTOpPOHHEM 060TPEBE IKPaHa;

*

9= 1,3(gs” +4q.”) — npu aByXCTOpOHHEM 06OrpeBeE dKpaHa.
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ST h/s, Thankune TpyoB!
L n C BBapKOW MPOCTaBKH
! 3,0
1
"D
>89
(e 2,0
252 Ziciar 2 ;gf’ﬂ"s 5% 774 -
Z Z L0
e S 1,0
Soso%s = 7 :y 7 >
e 2os oA . Y ,3
= = y, B =azda']0 =1
e 0 2B
AYAY 1RRIR!
AYAY \ LNLRiNANA|
ATAY BIATAY 1
\ \l A
\ \l
AV ATATAY A
ALY ININITNLE = =,
'\ \ AIYATRIAVR A
D \ ALY A = =
\Y \\‘ ! A
2 N AR x v =
=10 AR A A A 5
]| \Y | A} 4 2
Y Wi = 1
W 2 g35c
£ WA Zav
g I \\‘\I I~ 2 3
ESC g Y, A oA 4
7 \ e 56
o z 4%
4 S'“"?*~ - pree i 170
2o T
4 wn
3 s k
2
P :
SN 3 o213 1,4 15 16 1.7
~ g7 —
N N S S SO B=d/d
» S P RRSSANAE
T~ e =3 N SN RESN
\‘\:EN\\\ = \2./) 1,0
R ENpa SRS SRR S NN ARSI NSNS S
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T S ORE
= 25 35
A L4, 0155 2,0
I SamESSARsSE
(TS —tm)}"l =5 0 F ~ L H S
q,-107s, ’ P
==L h/s, TinaBHUKOBBIE TPYOBI
Puc. 9.3
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9.4.2. Hosaca xcecmixocmu

9.4.2.1. Tlosica XeCTKOCTH BOCTIPMHMMAIOT M3IMOHYIO HAarpy3Ky, Bo3-
HMKAIOLLYI0 B MEMOPaHHOM BKpaHe OT JeiCTBUS U30bITOYHOIO JaBjIeHHSs]
WY Pa3pexeHust B TOMKe (ra3oxoe).

9.4.2.2. PaccTosiHMe MeXy MOsICAMU KECTKOCTH 2L TIpy UX pacrono-
SKEHUU TePNEeHIUKYISIPHO HaNpaBIeHMIO SKPaHHBIX TPYO NOJXKHO Ipu-
HMMATbCsl 110 HAUMEHbILIEMY W3 IBYX 3HAYEHMIA:

B CepelMHe KpaHa 1Jisl paCYEeTHOTO ceyeHus1 J—2 opeGpeHHOi TpyObl

s .
};] a\l\[v}_ Pz / ’

B YIJIy TONKM (Ta30X0[a) 1yisl PaCUE€THOro ceyeHuss S—6 opeOpeHHONM
TPYObI

2L<E,d, \[s]/p",
rae §,, &, — ko3 duumeHTsl, onpeaenseMbie no puc. 9.4 u 9.5;
pd’
G, =W — cpeaHee OKPYXHOE HanpsiKeHHEe OT BHYTPEHHEro
s)s

napneHus: B Tpybe, MIla.

[Mpodunb 1 pazmepsl 6an0K MOSACOB XECTKOCTH OMPEAEAIOTCS U3 YC-
JIOBMSI TIPOYHOCTU JOMYCTUMOIO Mporuba.

9.4.2.3.MakcumainbHble U3TUOHbBIE HATIPSKEHHUS O, B OaJIKe XECTKOC-
T MeMOPAHHOIO 3KpaHa ONpenesitoTcs no hopMmye

rae M, = px’L — MaKCUMaJlbHbiii M3rnbaioiumnii MOMEHT B Gaji-
K€ IPY LIADHMPHBIX CBA3IX B YNy TOMNKH,
H-mMm;
2p L A +kB’
M, = P

. —T Tl MaKCUMaJIbHbII M3rubalonil MOMEHT B 6aH-

naxe (B XKeCTKO CBSI3aHHBIX MexXay coboi 6a-
Kax XecTkocTH), H-mm;

=
1l

=

[

— KO3 DULHEHT;

};N
o -
b
|

MOMEHT MHEPLMU BaNoK XECTKOCTH MO LiM-
pHHe 3KpaHa A n B, MM*.
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& T [T 11
W f—2=o,os 4 _o 3 /
\\ 'y fa H 7
HE 0.10 0,4 /
it AR H T
| N
1A {110,15 — 7
1| 1] 0,5 7
| LR | A V1T F
AL 0.20 [ v/
T 0.6 /AT
T T
1t /175
Wl 07 7
1 [ ™
WAV /7
VAVR/IA 0,8 y4
\ V)4
7
\ 7 y
NLWAVE b4
VR A 7y
Y L
AWINIAY / A
\ A
\
WA >
!
\\‘\ Z

& 0,80,70,60,50,40,30,20,1 0 0,10,20,30,40,50,60,70,80,9 s,/s,
Puc. 9.5

Ilo ycnoBrsaM IMPOYHOCTU U3TMOHbIE HATPSIKEHWSE TOKHbBI ObITh:

NpY HOPMAJIbHbIX YCJIOBUAX IKCILTyaTauuu 6, < 1,7[c];

MpU XJIOMNKe ¥ aBapMiHOM paspexeHuu o, < 2,2[c].

9.4.2.4. KacaresibHble HanpsixkeHUsl B OajKe XECTKOCTH ONpenesiioT-
cst o hopmysie
QSmﬂX

1,b

rae b — WHpUHA ceyeHus: Ganku, MM.

T=

>
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s [ByTaBPOBLIX 6aJI0K XECTKOCTY MaKCUMaJIbHbIE KacaTe/ibHble Ha-
MIPSKEHUA B CTEHKE OTIPEesioTes o dhopmyse

. x=1’5Q b(h} +17) ,
"1, bk —(b-t,)h

rae O = 2p.xL —rmonepeyHas cuna, H;
b — LUWPUHA TIOJKMU, MM;

— BbICOTa DajiKu, MM,

— BbICOTA CTEHKH, MM;
t, — TOJILLIMHA CTEHKH, MM.

YcaoBue IPOYHOCTH MO KAcaTeJIbHbIM HaTpSDKEHUSM:

TPY HOPMAJIbHBIX YCIIOBUSIX 3KcrnyaTaunu T < 0,7[c];

P XJIOTIKE ¥ aBapuHOM pa3pexeHuu T < [oG].

Ecau 6anka >XXeCTKOCTH HaXOZWUTCsI MO M30JsSIUUEN, TO TeMIieparypa
CTEHKHU MPUHMMAETCS PAaBHOM TeMIIEpaType CPe/ibl 7, @ €CJIW BbIHECEHA 3a
U30JISILMIO, TO TEMTIEpaTypa CTEHKM TipuHUMaeTcst paBHoii 20 °C.

9.4.2.5. MakcuMasbHbI# OTHOCUTENbHBIH MpOrn6 w,/2x Ganku xecrt-
KOCTH NpH LIAPHUPHBIX CBSI3SIX B YIJ1Y TOTIKM HE AO/KEH INPEBbILIATD:

2

-
o~

3

200

[\
=

P XL
roe w, =0,42- .
Ezlb
B ciyyae ucnonb3oBaHUst baHHaXei MPOBepKa BEIUYMHBI OTHOCUTEb-
HOTO MPOTHOa MOXET He MPOU3BOAUTHCA. [Ipu npuMeHeHUW GaHAaxXei
HeoOXOIMMO BHITIOJIHEHUE KOHCTPYKTUBHBIX PELLIEHU, O3BOJSIOLLIUX
KOMIIEHCUPOBATh Pa3HULLy TEMIIEPATYPHbIX pacliMpeHuit 6aaky U MemMo-
PaHHOrO 9KpaHa.
9.4.2.6. YcTOIYMBOCTD IJIOCKOM (HOpMBI M3rvba IByTaBPOBBIX OaNoOK

JKECTKO obecneuynBaeTcsl TIpY BbINMOJHEHHUHU YCJIOBUSA

p L1E, 1.1,
Kp % >
Tae PKp =pxL —  Kputuyeckoe ycwine, H;
20t + hyt, .
I, =——?— —  TeoMeTpHYECKMit HaKTOp XKECTKOCTH MPU YUCTOM

KPYYEHUH, MM;
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b — WIMPHHA NOJKH, MM;

1, — CPEIHsis TOJLIMHA MOJIKH, MM;
h, — BBICOTA CTEHKH, MM;

t — TOJILUMHA CTEHKM, MM.

J1J151 KOTJIOB CBEPXKPUTUYECKOTO JaBJIEHUS JOTYCKAETCs UCI0JIb30Ba-
Hue hepM B KAYECTBE MOSICOB XECTKOCTH. B 3TOM ciyyae OTHOCHUTE IbHbIE
MPOTruOsbl MOSICOB XKECTKOCTU ¥ MaKCUMaJIbHble HAMpPSKEHUsI B DJIEMEH-
Tax ONpPeAeSIIOTCA pacCyeTHHIMM METONAMM; KPOME TOro, NPOM3BOINTCS
MpOBepPKa YCTOMYMBOCTU CXATBIX 3J1EMEHTOB.

PacrniosiaraTe nonepeyHbie CBapHbie COSAUHEHMS TPYO oA MOsSICOM
KECTKOCTH He J0nycKaercs. PaccTosiHue Mexny cBapHbIM CTBIKOM NaHe-
Jieil ¥ CpeAHUM CEYEHHMEM NOsICa XKECTKOCTY PEKOMEHIyeTCsl MPUHUMATD
He MeHee 1 M. PaccTositHue OT MOTOJIOYHOrO 2KpaHa WM rnoaa no 6au-
SKalIIero rnosica >XeCcTKOCTH JOJIXKHO ObITb HE 00JIbllie PACCTOSIHMST MEXIY
M0SICAaMH XECTKOCTH, BBIYMCIIEHHOTO N0 NPUBEAEHHBIM (hOpMyIaMm.

9.4.2.7. PactsiruBalolasi MoroHHasi Harpy3ka oT u30bITOYHOrO JAaBJie-
HUs (X10MKa), a TAKXKE CXMMAIOILAs OT pa3peXXeHus NepelaloTcs Ha K-
paHbl, MPX 3TOM JOJKHO BbITTOJHATHCS YCIOBUE

p, =xp.<[p] =1,5pslo],
rae y — koahduumMeHT, onpenensieMbliii U3 ypaBHEHHUSI

p(d,—s) 0,36(d,
Vi
[2.], s

IlpuBeneHHOE TPAHCLIEACHTHOE YPaBHEHHE PELIACTCSl METOAOM T10C/Ie-
NOBATeIbHOIO NPUOIMKEHNSA 3a1aHHEM BEIMYMHBI [p, ], C TOTPENIHOCTHIO

8=[Px],~ —I,Syis[G]S0,0S,

i€ y, — MUHUMAJbHOE 3HAYEHHE MOJIOXMTENbHOTO KOPHsI KBAAPaTHOTO
ypaBHeHusi nipu [p]..

IMepBbiM NPUOIMXEHHEM [p ], | MOXET CIyXuTb 3HaYeHKe [p,], cooT-
BETCTBYIOLLIEE PELLIEHUIO KB3paTHOIO YpaBHEHMs 6€3 yyeTa BHYTPEHHETO
napnenust (p = 0).

Ecau ykazaHHO€ yCJIOBUE HE BBITNIOJIHSETCSI, TO MOFOHHAA Harpyska
JOJIKHA TepenaBaThcsl Ha CTATMBAIOLUYIO MOA0CY, HEOOXOANMOE CeYeHue
KOTOpOit onpeaesercs no ¢popmysie

=) -0

20,25+
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F= 2xp,L
) - )
[o,]
TIe [()‘p] — HOMMHaJIbHOE JIONYCKaeMOe HamnpsKeHUe IUIsl CTajlu [10JI0CHI,

MIla; npuHumaercst cornacHo tabda. 9.4 npu pacyeTHoi
TeMIepaType CTEHKMW, paBHOU MAKCHMAJIbHOU TemnepaTtype
cpeabl B 3KpaHe.

9.4.2.8. B npssMOTOUYHBIX KOT/1aX UMEIOT MECTO PAa3BEPKU TEMIIEPATYD,
BbI3BaHHbIE MHOTOXOIOBbIM JBUXeHHEM cpelbl. Pa3HOCTb TeMriepaTyp
cpebl B COCeNHUX TpyOax B J1000M U3 PACYETHBIX CEYeHUI MeMOpaHHOI1
KOHCTPYKUMH PErTaMEHTUDPYETCA PacuyeTOM CYMMAapHbBIX HANpsXKeHHU,
onpeaenseMbiX 10 3Tamy 2 NOBEPOYHOrO pacyera.

TIpu BbIGOPE OCHOBHBIX Pa3MEPOB TIPUHUMAETCS, YTO YKa3aHHas pas-
HOCTb He Ao/KHa npeBbliath 70 °C npy¥ HOMMHAJNBHOR TETJIOTIPOU3BO-
autenbHocTH Komia M 90 °C npM Tenaonpou3BoauTeNbHOCTH oT 70 % u
Hyxe. PasHOCTU TeMrepaTyp, NpeBbIlLAlOLIMe NPUBEACHHbIE 3HAYEHUS],
JIOJIKHBI ObITh 060CHOBAHBI PACYeTOM Ha LUKJINYECKYIO NMPOYHOCTb, BbI-
TIOJIHSIEMBIM Ha 3Tarie TEXHUYECKOTo MPOEKTUPOBAHMSI.

9.5. TpeGoBanus K 3tany 1 noBepoyHOro pacyera Ha NPOYHOCTD

9.5.1. OnpenensiioTcsl YCIOBHO-YMNPYrMe HANpsDKEHWsl OT pacyeTHBIX
HArpy30K B PacYeTHBIX CEUEHUSIX CTEHKHU TpyObl (ceueHusi -2 u 3—4 Ha
puc. 9.2) u pebpa (ceueHue 5—6). PacueT MpOM3BOAUTCS IJIsl OCHOBHOTO
pacyeTHOro pexuma Ha pecypc 10° u.

9.5.2. HamnpsizkeHus 1J1s1 BBIOpaHHBIX 30H KOHCTPYKUMIA OTNpenessioT-
Cs B 3aBMCMMOCTHM OT Harpyxarowux (paxTopos ¢ yuyeToM Ko3bduuneH-
TOB HEPABHOMEPHOCTH U CYMMMPYIOTCS] TI0 OCHOBHBIM HANpaBIEHUAM:

IUIsi TPYObI — 110 OKPYXXHOMY @, OCEBOMY Z U PanuajbHOMY F;

sl pebpa — 1o MmornepeyHoMy X U oceBomy Z.

9.5.3. 3HaueHus: Ko3hPULUMUEHTOB HEPABHOMEPHOCTH B KAXAOM KOH-
KPETHOM C/ly4dae 3aBHCAT OT KOHCTPYKTUBHBIX OCOOEHHOCTEN paccMar-
PVIBa€MBbIX Y3/10B U OTIPEAEJISIOTCS] paCUe THBIMU WU SKCTIEPUMEHTa/IbHbBI-
MM METOAAMH.

KoaghdunureHT HepaBHOMEPHOCTH OCEBbIX HATIPSDKEHUIH OT JAEHCTBUS
HAarpy30K OT MacChl Ha KPOMKAaX OTBEPCTHUI rOPEIOK B SKpaHaxX MOLIHBIX
KOTJIOB IPUHUMAETCSI PABHBIM K“ = 3,0.
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KoadGuuneHT HepaBHOMEPHOCTH OCEBbIX HAMPSDKEHUH OT ACHCTBMS
Harpy3oK OT MaccChl B pa3beMe 3KpaHa MPUHUMAETCS:

npu ABYXCTyreHyaroi cxeme K = 2,01,

Ipu TpexcTyneHyaroi cxeme K =1,5.

9.5.4. Tlo cyMMapHbIM HanpsiKeHUSIM B pACYETHBIX CEYeHUSIX OpeOpeH-
HO#1 TpYObl ONPEAEsIOTCS INIaBHbIE HANPSIXEHUs G, C,, C,.

9.5.5. Ins pacyeTHbIX ceueHuit /—2n 3—4 ¢ yueToM paanajlbHOro Ha-
NPsSDKEHUs ©, B TPYOe IV1aBHblE HATIPSDKEHMUS! ONPEAENIAIOTCS 110 (popmy-

Jam:
Npyu HAJIUYKWKU YCUIWHA CABUTA

o, =O,5[cq, +0,+4/(c, —02)2 +4tfpz];
o, =O,5[<5q,+csz —,{(o¢—02)2 +4t$z];

0,=0,;
Npy OTCYTCTBUU YCUIIMI cABUIA
6,=0,, 0,=0,, 0;=0,, €CIlH G,20C,20,;
0,=0,, 6,=0,, 0;=0,, €Il O, 20, 20,.
9.5.6. Iyl pacyeTHOTO ceueHus1 S—6 pedpa IT1aBHble HANPSKEHWIST Of1-

penensiorcs no hopmyaaMm:
TPy HATMYUM YCWIWIA clBUra

o, =0,5[cs,v +0, +J(cx -0,) +41, ];
o, = O,S[GX +0,—y(0,-0,) +41, ];

TIPY OTCYTCTBMM YCWIMIA CABUTA
6,=0,, 0,=0,, 0;=0, ecu 0, 20, 20,
6,=0,, 0,=0, 6,=0,, eciu 6, 2020,.
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9.5.7. DKBUBaJIEHTHbIE HANPAXEHNS G, CONOCTABNIAEMbIE C IOMyCKae-
MbIMHU 110 COOTBETCTBYIOLIEN KaTerOpUH HarlpsKeHUit, OTIPEIENSIIOTCS 110
IJIaBHBIM HampskeHUsM. s KaXIoi KaTeropuy HanpsiKeHWi ciaeayeT
HaliT! HanGoJblliee 3HaAYEHUE SKBUBAJIEHTHOIO HATIPSIXKEHUSI TTPU BO3-
MOKHBIX COYETAHUSAX M3TUOHBIX HATIPSKEHUI C YYETOM 3HAKOB:

0,= 0, — 0,

9.5.8. YcmoBus NpOYHOCTH A1 paccMaTpUBaeMOro 3Tafla pacyeTa B 3a-
BMCUMOCTH OT HarpyXaiotux pakTopoB M pacuyeTHbIX cedyeHu 1—2, 3—~4n
5—6 opebpeHHOI TPYOBI IIpeacTaBaeHbI B Tab. 9.6.

9.5.9. Ha Kax0¥t cTaaum OLEHKU CTATUYECKOI TTPOYHOCTH B COOTBET-
cTBUM ¢ Tab. 9.6 1 9.7 npoBOAMUTCS TPOBEPKA YCIOBUS IO OOLLIMM Harpsi-
XEHWSM, a 3aTeM IMPU HAIMYUN JOKUIbHBIX HampsikeHWit — npoBepka
YC/IOBHS T10 JIOKAIbHBIM HanpsiKEeHUSIM,

9.5.10. Kombl, coopyxaeMbie B CEHCMUUYECKUX paiiOHaX, JOIKHBI ObITh
JIOTIOJTHUTETLHO PACCYMTAHBI C YUETOM BO3ACHCTBUS CECMUYECKUX Harpy-
30K. PacyeT MpoBOAUTCS Ha CTaTMUYECKOE HarpyXeHue Mpu COBMECTHOM
NEeNCTBUY BHYTPEHHETO NaB/ieHUs1 B TPyOax, Harpy30K OT Macchl, U30bITOY-
HOTO JIaBJEHUS WY pa3peXeHus B TOTKe (ra30Xoje) M CeHCMUYECKUX CUIT.

PacueT MeMOpaHHBIX KOHCTPYKIIMI OT BETPOBBIX Y CECMUYECKUX CUIT
MPOU3BOIUTCS pasiesibHO (cM. Tabu. 9.6. u 9.7).

9.5.11. 119 neraneit OMOPHO-TIOABECHOI CUCTEMbI KOTJIA Y 3JIEMEHTOB
KpervieHusi MeMOpaHHOM KOHCTPYKIIMHU, a TaKXe KapKaca, KOTOpble He
HarpyXeHbl HETIOCPENCTBEHHO BHYTPEHHUM JaBJICHUEM U TeMriepaTypa
KOoTopbIX npeBbiiaeT 50 °C, pacyeT Ha MPOYHOCTh AOMYCKAETCS BBINOJN-'
HSITb TOJABKO MO 3Tany 1.

YcnoBusi IPOYHOCTU AJIS 3TUX AETAJICH AOJXKHBI BHINOJIHSITLCA B COOT-
BETCTBUH C TabI. 9.6 ¢ yBennueHreM K03 bULMEHTa TPU HOMUHANBHOM
JOMycKaeMoM HarpstkeHuu Ha 10 % v ¢ oKpyrjieHueM B MEHBIUYIO CTO-
POHY.

Ipu nipoBepke Aetaneit Ha CMSITUE CPEIHUE HATIPSIXKEHUST HE AOJKHBI
MPEBLILIATD:

JUTS TIOAIBUKHBIX 1IAPHUPOB, KATKOB o, <1,5[cl;

D15t HETIONBHXKHBIX IHAPHHUPOB, KAaTKOB O, < 2,5[cl.

Ipu npoBepke eTajieii Ha cpe3 OT ACHCTBUS HArpy30K B LIAPHUpAX,
CBapHBIX 111BaX, 60OJATAX M Np. CPeIHNE KacaTeJIbHbIe HaTpsKeHYs He 0J-
XHbl nipeBbiwath T < 0,7[c].
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Tabauua 9.6
ITocneaoBaTeIbHOCTh OHEHKH CTATHYECKO# MPOYHOCTH AJIsi PACYETHBIX

ceuennii 1—2 u 3—4 opeGpenHoii TpyObI

[NocaenoBa-
TEJNbHOCTh
TMPOBEPKU

Harpyxatouive
(axrophbl

Harpy3kn

YcnoBus 1o
O0LLIMM Ha-
MPSKEHUAM

YenoBus 1o
JIOKaJIbHbIM
HaNPSKEHUSIM

OugeHka no
MeMOpaHHbIM
HarpsiKeHUsiM

BHyTpeHHee naB-
JIEHUE + Harpyska
OT Macchbl + Hal-
IyB (paspesxeHye) +
peakiys oropbl

p,P,P,
M

g’ pn’
a

xy

(©,=1L1lal

(0),,=1,5[c]

To xe + ceiicmu-
Yyeckasl Harpyska
WU aBApUIHOE
paspexkeHue

p,ZP, 3P
M EMU,

2’

(0),,< 1,5[0]

(0),,.=2,0l0]

OueHka 1o
MeMOpaHHbIM
1 U3rMOHbIM
HarpspKEHUsIM

BHyTtpenHee naB-
JIEHWE + Harpyska
OT Macchl + HanayB
(paspexeHye) +
peakuusi orops! +
BETPOBasi Harpyska

p, 2P, %P,
M, M

P Xy

=

(0),< 1,5[c]

(0),,<2,0[c]

BHyrpeHHee nas-
JieHue + BecoBast
Harpy3ka +
XJIOMOK

(0),=< 1,5[c]

BHy1peHHee naB-
JIEHHE + Harpy3ka
OT Macchl + HaznyB
(paspexenve) +
peaKupsi onopsl +
celcMmryecKas Har-
Py3Ka Wi aBapuii-
HOE pa3pexeHue

(0),,=2,0[c]




KomAoe u mpy6onpoeodog napa u sopaueli 600t

263

Tabauuya 9.7

ITocenoBaTeILHOCTh OUEHKH CTATHIECKON NPOYHOCTH Uil PACYETHOTO
cedenns 5—6 opeOpeHHoi TpyOsI

IMocnenosa-
TEIbHOCTb
TTPOBEPKHU

Harpyxatorye
¢haxkropbl

Harpy3ku

YcenoBus 110
o01HUM Ha-
TIPSKEHUAM

VenoBust o
JIOKAJIbHBIM
HarpsiKeHUsIM

OugHka no
MeMOpaHHbIM
HaNpsuKEHUSIM

Harpyzka or
Maccpl + Hannys
(naznexenve) +
peaxLmsi oropbl

PP

xq

(6),< 1,2Io]

(),,< 1,6lc]

To xe + ceficMu-
4yecKasi Harpyska
WIH aBapuiHOe
paspexeHue

TP, 3P,

2° xS

(0),<1,6[0]

(©),,,<2.2[0]

OveHka 1o
MeMOpaHHbIM
W U3TUOHBIM
HanpspKEHUSIM

Harpy3ska or mac-
Cbl + HamayB
(paspesxerve) +
peakimst oropbl +
BETPOBasi Harpyska

P, P,
M, =M

» £

(0),< 16l0]

(0),,52,2[0]

Harpy3ka or Mac-

CblI + peakius
OriopbI + XJTONOK

TP, 3P,
=M, =M,

2

(0),< 1,6[0]

Harpyska ot macchbl
+ Hannys (paspe-
XEHVE) + peakums
onopbl + celicMu-
yeckast Harpyska
WY aBapyiiHoe
paspexeHre

TP, 3P,
M, M,

(6),,<2,2[0]
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[1pu pacuere yKasaHHBIX AeTalel C yYETOM CEMCMMYECKMUX HATPy30K
pa3peulaeTcs yBeinYeHNe JOTTYCKAeMbIX HANPsDKEHMIA: cMaTre Ha 50 % u
cpe3 Ha 20 %.

9.6. TpeboBaHus K 3Tany 2 NOBepOYHOr0 PacYera HA NPOYHOCTD

9.6.1. Ilpy NoBepOYHOM pacyeTe Ha LIMKIMYECKYIO IIPOYHOCTH (Masio-
LIMKJIOBYIO YCTaJIOCTh) OIPeeNsiioTCs MECTHbIE YCIIOBHO-YIIPYIMe HaMmpsi-
JKEeHUsl B pacyeTHBIX ToYKax /, 2, 3, 5 opeOpeHHOIi TpyObl (CM. puc. 9.2).

HanpsixxeHust MOTYT oripeAensiThCs TMO0 YUCIeHHBIMY METOAAMM, JTHOO
C MCIOJIb30BAHUEM IPUOIMKEHHBIX 3aBUCMMOCTE COINIACHO PEKOMEH -
IYEMbIM TIPUIIOKEHUSIM.,

PacyeT nonXeH NMPOBOAUTHCS C Y4ETOM BCEX pacyeTHbIX HArpy3okK M
TEMIIePaTypPHbIX MOJEH 1/ BCeX pacyeTHbIX PEXUMOB.

9.6.2. [1pu pacyeTe Ha MaJIOUMKJIOBYIO YCTATOCTh JOJIKHbI y4UThIBAThCS
CleayloLIMe Harpyxaoie GpakTopbl:

U3MEHEeHHEe BHYTPEHHEro AaBjeHMst B TpyOax Ipu NMycKe—OCTaHOBe
KOTIa;

Kosie0aHUsl BHYTPEHHErO AaBleHMsl B TpyOax npy UBMEHEHUH SKCILTY-
aTaUMOHHBIX PEXHMMOB;

U3MEHEeHHEe U30BITOYHOrO AaBl€HMS], BKITIOYAsl XJIONKH, WKW pa3pexe-
HMS$I B TOTIKE Y Ta30X0J€ TIPY NyCKE—OCTAaHOBE KOTNA,

KosnebGaHMsl U30bITOYHOTO JABJAEHNS WU pa3peXeHUs B TOTIKE M ra3o-
XO[ax NPy U3MEHEHUH BKCIIYaTAUMOHHBIX PEXWMOB;

MU3MEHEeHHWe Harpy3kM OT Macchbl Ha TPYOb! OT BIMSIHUS MOABECOK U IPH
3al11JJaKOBKE TbUIEYTOJIbHBIX KOT/IOB;

TeMrepaTrypHble U3BMEHEHUsI FIpU NYCKe—OCTaHOBE, BKJII04as KoJieba-
HUS P U3MEHEHUM 3KCILTYaTALIMOHHbIX PEXUMOB;

TeMmIlepaTypHble KojebGaHusi IpyU TyJbcaluy dakena, LIIaKOBAHUU
5KPaHOB U BOJSIHOM OUMCTKE SKPaHOB,

BUOpalusi MeMOpPaHHOI KOHCTPYKLIMU.

9.6.3. PacueTHble HANMpsHKEHWS! BHIYMCISAIOTCH B 3aBUCMMOCTY OT Ha-
rpyxatoumx GpakTopoB ¥ CyMMMPYIOTCS 110 OCHOBHBIM HaIlpaBJIeHUSIM.
[1aBHbBIE HATIPAXKEHMS O, G,, G, C/IEAYET ONPEAENATh B PACIETHBIX TOYKAX
opebpeHHO# TpyObl. [10 BEIYKCIIEHHBIM IJIAaBHBIM HAMPSKEHUSAM OIpe/ie-
JISIIOTCA 3KBUBAJIEHTHbIE HANPSIXXKEHWS B 3JaHHbIE MOMEHTbI BPEMEHM ISl
Ka)k/JIOro pacueTHOIo pexxuma corjiacHo paszaeny 5 Hopm.
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9.6.4. CocraBnsioline TJIaBHbIX HANPSIXEHUI G, C,, G, B PaCYETHBIX
TOYKAX opeGpeHHo TpyObl ONMPEaeNsoTCsI C YYETOM MECTHBIX KOHLIEHT-
paTopoB. 3HaueHUst KOIGDUIMEHTOB KOHUEHTPALUK B KaXIOM KOHKpPeT-
HOM CJTyyae 3aBUCSIT OT KOHCTPYKTUBHbIX OCOOEHHOCTEI! paccMaTpuBae-
MbIX OpeGPEHHBIX TPYO U Y3JI0B U OMpPEAESIIOTCS PACYETHBIMU WITA 3KC-
NepUMEHTAIbHBIMU METOAAMU.

9.6.5. PacyeT Ha MaJIOUMKJIOBYIO YCTAJIOCTb MTPOMU3BOAMUTCS MO AMILJIU -
TyAaM YCJIOBHbIX HaMpsIXKEHUI corflacHo pasgeny S HopM.

9.6.6. Eciiu TeMriepatypa MeTaia B paC4eTHHIX TOYKaX OpeOpeHHOH
TpyObl HUXE TeMIIepaTypbl Hauajsa UHTEHCUBHOW TIOA3YYeCTU MeTajia
(151 yraepoaucTsix craneit ao ¢ < 400 *C v TernjoycToldmBbIX cTandeil a0
480 °C), nomycTumast aMIUIMTYa HATIPSKEHUWI orTpefiensieTcs 1o rpadu-
KaM (puc. 5.2 u 5.3 pasnena 5 Hopm).

Ecnu temnepaTypa mMeTanna B pacUe€THBIX TOUKaX opeOpeHHOoil TpyObl
BblIlle TEMIIEPATypbl Hayana UHTEHCUBHONI NoJ3y4ecTH METajlia, OLIEHKY
JOJTOBEYHOCTH ClieyeT MPOU3BOAUTb MO hopMysie, YUMThIBAIOLLEH NOM-
3y4ecTb COMIacHO pasneny 5 HopM.

9.6.7. Ecnu B npouecce 3KCryaTalUK NMpy U3MEHEHUM KaKWX-JIWOO
Harpyxalolmx (hakTopoB, NEPEYUCIEHHBIX B 1. 9.6.2, BO3HUKAIOT A0OTION -
HUTeNbHbIE KONebaHus, YaCToTa KOTOPhIX GOJbliie 4YacTOThl pacCMaTpu-
BaEMOTO LIMKJ1A, TO OLIEHKY NOJITOBEYHOCTH CeayeT MPOU3BOAUTH COIlac-
Ho pasaeny 12 Hopm.

9.6.8. llenpHOCBapHas TOTKa KOT/a JA0JXHa ObITh paccuuTaHa Ha 06-
wiee Koym4ecTso [NV] MyCKOB M OCTAHOBOB 32 BECh CPOK CJTYXOBI, KOTOpOe
He JOJIXHO ObITh MEHbIIIE 3HAYEHWit, YKa3aHHBIX B Tab. 9.8, eciu B Tex-
HWYECKOM 3aJlaHUM Ha MPOEKTUPOBaHUE HE YCTAHOBJEHO JPYroe KOau-
4eCTBO LIMKJIOB,

9.6.9. lonyckaeMast aMIUTUTYIa HATIPSXKEHUIA U1 pacyeTHOM ToukU 3
(cM. puc. 9.2) B ciiyuae BBapKW BCTaBOK MEXAY TTaAKUMH TpyOaMU U ANt
TOYKM 5 AJIsT TDIABHUKOBBIX TpYO oripeaesseTcs no gopmyne

[Gu ]W =0, [ca ]
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Tabauua 9.8

KonuyecTBo nyckoB ¥ OCTAHOBOB KOT/A B
3aBUCMMOCTH OT MOUIHOCTH M pexXuma padoTbl,
HE MeHee
YcnoBus nycka—ocTa-
HOBa KOTj1a 500 MBT u 6osee 300 MBT 1 MeHee
. | monynu- . | monynm-
0a3uCHBII ynu Ga3nCHbIi1 n o
KOBBI KOBBIM
W3 xonogHoro 1 Heoc-
13 FOTOATOLG 7 2 700 1500 1100 1500
TBIBLLETO COCTOSIHMIA
W3 ropsiyero cocTosiHus1 300 6000 900 6000
Pa3mpy3ku 10 HUXKHETO
npenena peryJupoBoy- 210% 10¢ 210* 10¢
HOTO JIara3oHa Har-
PY30K

Hpumenanusn: 1. [Ina conopereHepaunoHHbix KomioB (CPK) 1 Kotnos mng cxuranus
TBepAbIX ObITOBbIX 0TX0N0B (THO) 32 BeCh CpOK CAYXKObI NPUHUMAETCS:

TIpY MYCKE U3 XOJIOAHOIO ¥ HEOCTHIBLIET0 cOCTOSIHUI — 800 MyCKOB—OCTaHOBOB;

Dasrpy3Ky 40 HYXKHETo Npejeia peryJIMpoBOYHOIO I1uana3oHa Harpy3ok — 1000 umkiios.

2. Anst KOTJI0B oxJlaanuTeaeii KoHBepTopHbIX ra3os (OKI') 3a ¢pok cnyx6sl NpuHKMa-
ercs:

IUTSL TIOMbEMHOTO M OMYCKHOTO razoxonos — 80-10° nnaBok;

ans1 keccoHa — 40-10° nnasok npy 40 naaBkax B CYTKMH.

3. LesibHOCBapHas TOMKA Y ra30X0Abl 1O/XKHbi ObITh paccyuTaHbl Ha 1500 XJ10MKOB 32
BECh CPOK CITYKObi, €C/I¥ B TeXHUYECKOM 3aJaHHM HAa MPOEKTHPOBAHNE HE YCTAHOBJIEHO
Lpyroe KOJM4YeCTBO XJOMKOB.

4. TMon ynciOM NMyCKOB—OCTaHOBOB M3 HEOCTBIBLUErO U ropsiyero COCTOSIHUI MoHu-
MaeTCsl YUCIIO MYCKOB—OCTAHOBOB MOCE OCTAHOBKU KOT/Na HAa Hepaboune auy (24—55 4)
M HA HOYb (5—8 9) COOTBETCTBEHHO NIPY NOC/IEAYIOLIEM NycKe 6e3 pacxoJaxuBaHUs 060-
DYIOBaHMUS.
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Ilpuaosicenue 1
Pexomendyemoe

PACYET YCJIOBHO-VITPYTUX HAIIPSKEHUA B
OPEBPEHHOI TPYBE OT CUJIOBBIX BO3JENCTBUN

1. OGo3HaueHus

1.1. YcnoBHbie 0003HAUEHUSI, MPUHSITBIE B (hopMynax NMpUIoXeHUs,
MpUBeIeHbl B TabiuLe.

WHULIA
Cumson HaumeHoBaHue Exqurmu
U3MepeHust
f [Tnolanp noriepeyHoro ceyeHust opeo- .
at PEHHOI TPYObI
, MoMeHT YHepLurY OpeOpeHHON TPYObI "
at OTHOCHUTEJILHO OCH X

CyMMapHas Harpyska, JeHCTByioUIas Ha
ZPZ MeMOpaHHbBIil SKpaH B PaCUETHOM ceue- H
HWH TOMKM (razoxona)

m KonnyecrBo opebpeHHbIX TPYO B 9KpaHe T,

KonnyecTBo Tpyd, BOCIIPUHUMAIOIHWX
1 JIOKaJIbHYI0 Harpy3Ky

2. PacueTHble HanpszKeHus /Ui 9Tana 1 noBepoyHoro pacyera

2.1. CpenHue oceBbie, OKPYXHbIE U paaralibHbie HaNPsIXKEHUs1 B TpyOe
OnpenessitoTesl cornacHo pasaeny S Hopw.

2.2. HanpsixeHus oT AeicTBUS ycunusi P, B paCUeTHBIX CEYEHHAX [—2,
3—4un 5—6 Ha puc. 9.2 opeGpeHHOI TpyObI Onpeneasiores no GpopMmynam:

D YN V.1

at ml(pw

© Odopmienne. 3A0 HTIL 1B, 2010



268 Hopmut paciema na nposHocmy CMayuoRapibix

2.3. HanpsixxeHus oT aeicTBris MOMEHTa M, onpenensiorcs no top-
MyJiaM;
B PACYETHOM Ce4YeHHUU [—2 opeOpeHHOI TpyObl
(da ~S)lat]tlzy . .
= 21- (p > c(pm = u'o-zm’
at vVw
B PAcYeTHOM cedyeHUU 3—4 opeOpeHHOM TPYyObI

c - (dﬂ _s)tatSIsz .
zm 21!"d © 2

atw

zm

thm = u'czm 5

2

b1s hs? s s
I,=—(d!=d*)+—1+2 [[14] 2
TAe S 64( ;-d’) 24| s 5,

2.4. HanpsixxeHust oT 1eiicTBMS MOMEHTA Mxy onpenensorcs no ¢op-
MyJlaM:
B pacyeTHOM ceuyeHUuu /—2 opeGpeHHOI TpyObl
. 0,55M,

oh SZ H] G:h = lwq,,,;

oo bTMy
om (da"‘S)S’ zm om?>

B PacyeTHOM ceyeHUU 3—4 opeOpeHHO TpyOsl

Oy =t— ,27—=--1[ ©,=u0,,;

6 = 4s,M o )

w’n Mﬂ (dﬂ _S)(pw ’

B pacy€THOM CEYEHUHU 5—06 opeOpeHHOM TPYOb
4M

O, =t——=; 0,=UC,.
559,

ozm = uc(pm >
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2.5. HarpsixeHus ot nefictBus yeunus P, (Py) onpeaensiiorest o Gop-

MyJjam:
B PacYeTHOM ce4eHuU I—2 opeGpeHHoi TpyObl

L —uG -
=5 sz - l“LG(pm’

c
om 2S
0,73(d, -s)P,
oh = "—'—'—(zsz—Q Gy =HOys
B pacyeTHOM ceuyeHUU 3—4 opebpeHHO TpyOb!
o =B8N0 o
om 2S d"(PW > zm ob>

B PACYeTHOM CeYeHUU 5—6 opebpeHHON TpyOsI
me = 'P,\ /s2 ; sz = ,‘loxm'
2.6. 3HaKM B BbIpaXEHUsX A1 MeMOpPAaHHBIX COCTaBASIOLUIMX Harps-
>KeHUI1 COOTBETCTBYIOT NOJOXHWTENHLHOMY HAaTIPABJIEHWIO YCUITHIA 1 MOMEH -
TOB, YKa3aHHbIX Ha puc. 9.2.

3. PacyeTHble HAMpPSKEHHA 1A 3Tana 2 MoBepoYHoOro pacyera

3.1. HanpsixeHusi, BO3HUKAIOLIME B paCUETHBIX TOUKAX TIPSIMOM TPYObI
TIpA U3MEHEHWHW BHYTPEHHETO NaBJIeHMs IIPU Nycke—OCTaHOBE KOTa, Cle-
IyeT onpeaensTh 1o popmynam:

2
OKpYXHBIe B Toukax / u 3: O, =(Bz_pl);
241
OKpYXHbI€ B TOYKax 21 4. G, =%;
Lo =—PF
oceBbl€ BTOUKax /1, 2, 3. ©, = (Bz 1)’
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270 Hopmbt pactema Ha npoxiocmo CmayuoHapHsix

panvanbHble B TOUKax 2u 4. 6, =—p;

panuanbHbie B Toukax 11 3. ¢, =0.

[1pu yuyeTe konebanus BHYTPEHHEro AaBjieHMst B TpyOax Npu U3MeEHe-
HUK 3KCIUTYATALMOHHBIX PEXMMOB HaNpsIKEHMS B PACYETHBIX TOYKAX
opeOpeHHOI TPYObl OnpenealoTcs 110 TeM Xe GopmysaM ¢ 3aMeHOit p Ha
Ap. B cnyuae ecau konebanusa Ap He nipeBocxoast 10 % HOMMHANIBHOTO,
pacyeT JONyCKaeTcsi HE ITPOBOAUTD.

3.2. OceBble HaNpsIXEHUs1 B PacYeTHBIX TouKax /, 2, 3 u 5 opeGpeHHOi
TPYOBI OT YCWIMsl AP onpenensiorcs no popmyie

o, = AR
B

3.3. OceBble ¥ OKPYXXHbIE HaNPsIKEHWS B PACUETHBIX TOYKaX OpeOpeH-

HOMI TpyObl OT AEMCTBUSI MOMEHTA AMZy onpenesiores no ¢hopmynam:

] taldaAsz
B TOYKE 0, =———; 0,=U0,;
21,
- da —2s turAMZy . — .
B TOuke 2 G, = —TI—, G, =MN0,;
at
L,SAM
B TOYke 3 G, = —T; 0, =U0,;
at
. __d”—ZSlarslAsz. © UG-
B TOuke 4 .= 5 a1 5 Oy, =MNO_;
ta,szAsz
B TOUKE 5 O, = —T; O, =U0,.

at
3.4. OKpyXHbIE€ U OCEBbIE HATIPSIKEHUS B PACUETHBIX TOUKaX OpedpeH-
HO#M TpyObl OT ACICTBUS MOMEHTA AMxy onpegensiiorcs no dbopmynam:

0,82 127 \AM,
s d,-s) s OTHO

B Touke / G, =
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0,82 1,27 JAM,, .
s da——s) s

B TOYKe 2 C,=— O, =UO,;

s
1,27
3 s, d |AM
B TOUKE 3 C,=—|— 1—1,27-‘1— - . —; O, =HO,;

z (54
s , d,—s s

s
1,27
4 o —21—127i— a, 2. 0. =0
B TOYKE 0= |7 » d d —s PR UG,
6AM
B TOUKE 5 0,=——>; ©,=UOC,.
s,

3.5. OKpyXHbI€ ¥ OCEBbIE HAMPSKEHUST B PACUETHBIX TOUKAX OPeBpeH-
HOW TpYOBI OT ycunus AP_onpenensiores rno GopMyiam:

2AP | 1
B TOuke / o,=% = ———m , O,=UGC,;
da Yl E_W

B TOUKe 2 o,=% A ——+—— [ O, =UC,;

B TOouKe 3 o,=% 24F | siny _ cosyBy, , O, =UO0,;
d, | " r_
VY
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2AP. _sin\4!+<:osx|n/3
da Yl E__
> A4

B TOYKE 4 c,=% ; O, =HO0,;

B TOYKE 5 o =%

KoapruueHtsl y,, Y,, ¥, BHIYUCAAIOTCA MO (hOpMyJlaM:

B o
Y] _Bz—llnB 1’
1,257(B+1)+5,2 B 0B (-21nB+p*-1)
Y, = (B’ Bl .
’ 2(B*-1)[~(B* ~1)+(B* +1)mnp] ’
2 2 1 5 5
Y =[1,257(B+1)+5,2(B51)3 +0,7%:1 ](—2;3 InB+p°-1)

2(B*-1)[-(B*~1)+ (B> +1)In B
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Ilpuaoxncenue 2
Peromendyemoe

PACYET YCJIOBHO-YIIPYTUX HATIPSLKEHUY B
OPEBPEHHO¥ TPYBE MEMBPAHHOTO DKPAHA OT BECOBBIX
HATPY30K

1. O603HaueHus

1.1. YcnoBHble 0603HaYeHUsI, MPUHSTBIE B (hOpMyIax TIPUTOXEHUS],
TIPUBEAECHBI B TAOAMLIE.

EnvHnua
Cumeon HaumeHoBaHue
HU3MEPEHUS

D, HapyxHblii nmamMerp KoJuieKTopa MM

s TomuuHa cTeHKY KojuieKTopa MM
f [1owank nonepeuHoro ceyeHust oped- M2

a PEHHOI TPyObI
£ TTnowank norepeyHoro ceyeHust yrioT- 2

» HUTENBHOTO pedpa

m KonuyecTBo opeOpeHHBIX TPYO B 3KpaHe LUT.
" KonuuecTso TpyO, BOCIPHUHUMAIOLLINX wrr

I JIOKAJILHYIO Harpysxy ’

m, Konnyecrso mnactux 1T,

P, CymMaphast Harpyska H

k, KoadduuyeHT HepaBHOMEPHOCTH

2. PacyeT HanpsoKeHMii OT BECOBbIX HAFPY30K

2.1. Jlnst paccMaTpUBaEMOro CE4eHMs TOTIKM (ra3oxoa) JO/MKeH ObITh
onpeaesieH CyMMapHbIii BeC 3KPaHOB C BOAOW, U30NSILIUEH, TTOSCAMU XKe-
CTKOCTH, FOpeIKaMU, IILTaKOM U T. [I., a TAKXKE Harpy3ka OT AeHCTBUS W3-
GbITOYHOTO HaBjieHusi Ha o Tonku P, Yeunue P, crneayet NpUHUMATD
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274 Hopmoi pactema na npounocme cmauuonapioix

PaBHOMEPHO pacripefieieHHbIM IO TOTIEPeYHOMY CeYeHHUIO TpyO 3KpaHa
TOoNnKM (razoxoga). B opeOpeHHBIX TpyOax OT 3TOi HArpy3KH BO3HMKAIOT
OCeBbI€ PACTATUBAIOINE HATIPSKEHHUS G, OTHOCSILIMECS K KATETOPUM 00-
1IMX MEMOpPAHHDIX.

Ilpu pacuere MECTHBIX HaNpsXeHWH HEOOXOMMMO YYUTbIBATH HEPAB-
HOMEPHOCTb pacrpe/ie/ieHNsl BECOBbIX HArpy3oK. OT AeHCTBUS JIOKa/lb-
HbIX Harpy3oK P, B OTAE/IbHbIX OPEOPEHHBIX TPYOaX BO3HMKAIOT OCEBbIE
HArpsiXeHns G, OTHOCAILMECS K KaTerOPMM MECTHbIX MEMOPaHHBIX Ha-
MPSIKEHWH.

2.2. OceBble HANPSIXKEHWSI B PACUETHBIX CeueHUsIX 1—2, 3—4 1 5—60ped-
PEHHBIX TPpyO 2KpaHa ornpenensiorcs no ¢GopmyJiam:

z o0, = zL .
f;rl’nq)w ’ * P al’n'!q)w

2.3. OceBbl€ HaNpsKEHMSE B PACYETHBIX ceueHUsIX /—2, 3—41 5—6 opeb-
PEHHBIX TPYO B pa3beMe SKPAaHOB OTIPEACISIIOTCS 10 (opmyie

s - PK,
zm (fp +f:" )m(p“, ’

rae K, npunumaercsa: 2 MpW ABYXCTyNeHYaTOH cxeme pa3bema; 1,5 npu
TPEXCTYIIEHYaTON CXeMe pasbeMa.

HanpsixeHust cpe3a B BepTUKalIbHbIX HECYLIIMX CBAPHbIX ILIBax Orpe-
JensioTcst o opmyne

mm

— PIKH
3
f,mo,,
rae f, = 0,7kl, — nuowanb ce4yeHusi CBapHOro LuBa, MM?%
3aech k — KareT CBapHOro LIBa, MM;
L, — JJIMHA CBapHOIO 1IBa, MM.

2.4. Ocebie HamnpsiXeHUsl B 30He KperJieHMs! TIoABECOK JODKHBI OM-
penesiaThCsl B 3aBUCMMOCTH OT CMOC06a KpeIuieHUsl MOABECOK K MOBEPX-
HOCTSIM Harpesa.

B cnyyae KpenieHus 3a KOMIEKTOP MAaKCUMajibHbIe OCeBbie Hanpsixe-
HMSA BO3HUKAIOT B MECTE CTHIKOBKH TJIAZIKOM TpyOh! ¢ KojuteKTopoMm. Tlpn
9TOM HaIpsKEHWs B ceueHnn 1—2 onpeaensiorcs no dopmyne
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Py
G:L =_———7
19,
1.9
rae P, =k7)-——2—-— MakcUMasibHas Harpy3ka Ha ofHy Tpyoy, H;
), — 28
k —  KO3hHULMEHT, NpUHUMaeMblii o Tabi. 2.
Tabauua 2
D, /s KoadduumeHrt k&
9 0,50
13 0,40
20 0,35
35 0,30

Paccrosinve Mexny rnonaseckaMu JOJKHO ObITh

1,2(D,~- 2s)(1 + E )

B cnyyae kpenieHUs TIOABECOK 3a 3KpaH OCEBbIE HATIPSIXKEHUS B pac-
YETHBIX ceUeHUsIX I—2, 3—4 u 5—6 opeOpeHHOM TPyOb! ONPEAEISIIOTCS 110
dopmyie

P:'.kll

o, =,
L f)me,

rae kK, — KO3pGULUMEHT HEpPaBHOMEPHOCTH, ONpeleNsieMblil O Tabi. 3.

Tabauya 3
m, k, |
2 1,2
4 1,3
6 u G6onee 1,4
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Ilpuaoxcenue 3
Pexomendyemoe

PACYET YCJIOBHO-YIIPYI'UX HAIPAKEHUI OT JIEMCTBUA
U3BBITOYHOTO JABJIEHUSA (XJIOTIKA) BMEMBPAHHBIX
DKPAHAX TOIKM (TA30XOA)

1. O6o3navenus

1.1. YcnoBHbie 0603Ha4YeHMSsI, IPUHSTBIE B (DOPMY/iax 1aHHOTO MPUIIO-
JXEHHS, IPUBEICHbI B TaOHLIE.

Cumson HanmeHoBaHue
8= s/s, OTHOLLIEHME TOJLIMHBI CTEHKU B BEpLUVHE pedpa K
TOJILIMHE B KOpHE
ch(x) Inep6osmueckuii KOCUHYC
th(x) Tunep6onvyeckuid TaHreHC

2. Pacuer nanpsukeHuii 0T H30bITOYHOTO AaBJieHNs (XJI0MKA) M pa3pexReHns B
TonKke (ra3oxozne)

2.1.B MeMOpaHHbBIX 3KpaHax TOIKH (ra30XoAa) OT U30BITOYHOTO JaBJie-
HYS U pa3peXeHMsi BOZHUKAIOT;

U3rubarolli MOMEHT M?y’ KOTOPBII MPUBOIAUT K U3rnby opebpeHHOIM
TPY6bl ¥ BOSHUKHOBEHHIO OCEBbIX HAMPSXEHUIT G, OTHOCALLMXCS K Ka-
TEropyMM OOLUMX MEMOPAaHHbIX;

U3rubaoLii MOMEHT M_, IpuBoAsLIMIA K 00pa30BaHMIO B PACUETHBIX
CEYEHMSIX OpeOpEeHHOM prgl,:l O01MX HaNpsAXeHH| ©,, G,, HanboJIbLINE
3HAYEHMS KOTOPbIX NPUXOISITCSA Ha pedpa B Y1y TOTKU;

TIOTNEPEYHbIE PACTATUBAIOLLME (MM CXUMAIOILUE) YCUIINS P, Py, KO-
TOpbIE TIPUBOAAT K BOSHUKHOBEHUIO B PACYETHBIX CEUYECHUSIX OPeOPEHHOI
TPYObl HATIPSKEHUI, OTHOCSILLIMXCSI K KATETOPHUU OOLLIMX.

2.2. MakcuMasibHble 3Ha4eHHUs N3rudaioero MOMEHTAa sz B cepenv-
He dKpaHa onpenensiorcs no dbopmyne
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h| A, =
1_ﬂ;LJ
ch(k,%)
M, = k 1- .
1-n)ch[ A, 2
( n)m( zL)

£2-

Ecnn XZ%ZLS, T0 M, =

3 — 1104, IOSICOM KECTKOCTH;
3nech k=
— MEXIy TIosiCaMH KESCTKOCTH;
£
=%, —
n zkl
th (xz %)-ﬁ- th (kz %J
€= y 3 ecmid A, —2=2,5, 10 £=1
th| A, — |+th| A, —
L L
o K e Jof K | - B
K«\'X K\A 2 K
Ko h E; d-s|
+
24(1-p?
(1) g 0074575
T a ey, hs) 2
K, =—"1,;1,=—\d,—-d")+—(1+3)(1+6
« = Lam g dimd ) (148)(148)
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b=}

[ +(1-8)ze ] hs, (1+8)(1+82)

EI

K‘: 1~ pt
To2(1+p)y,

MakcHMaTbHbIA ITPOrub MeXIy NMosiICaMU XECTKOCTH B CEpeMHE IKpa-
Ha

W = prL't, [(24EL).

Ipy pacuere OT U3OBITOYHOTO AaBAEHMS (XJIOMKa) cieayeT UMeTh B
BUJLY, YTO U3rnbaOLIMA MOMEHT M Oy/eT OTpUILIATE/IbHbIM T10/ [IOSICOM
JKECTKOCTU M TTOJIOKUTENbHbIM Memy nosicaMu Xectkoctu. Ilpy pacue-
Te OT pa3pexeHus: n3rudalolnii MOMEHT OyeT MMeTh HanpaBieHKue, 00-
paTHoe U3rubauieMy MOMEHTY OT U30bLITOYHOTO AaBNeHU.

2.3. M3rubaioiyiit MOMEHT M B YIJy TOITKW MEX]y 10sICAMM XKeCTKO-
CTU omipefensieTcs: no opmyse

_ pl' K A, (Ae=2,)
24 K, 1-m

il Ky

Mpn A, >2 5 M, =
427\ K,

Ecnu cBsI3b Mosica XXeCTKOCTU C BKPAHOM OCYLLECTBASETCS HA OTIE/b-
HBIX €r0 Y4aCTKax, paBHOMEPHO pacrpeaeieHHbBIX 1O LIMPUHE 3KpaHa, TO
C/IelyeT Y4eCTh AOTOMHNTENbHbIH U3rubaroLnii MoMeHT M, .

ITpu peiicTBUN B TOTKe (raszoxomne) U30BITOYHOrO AaBACHHUSI (XJ101Ka)
MaKCUMaJIbHbIE U3rndaloe MOMEHThBI Ha OIOpax Mo NOosiCOM JKECTKO-
CTU, a TAKXKe B yrjly OyayT UMeTh oTpuLarTejibHoe 3HaueHue. [lpu nei-
CTBUM Pa3peKEHUs 3HAKU MEHSIIOTCSl Ha NMPOTUBOTIONOXHbIE.
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Ilpuaoocenue 4
Perxomendyemoe

PACYET YCJIOBHO-YITPYTUX HATIPSDKEHUH B

OPEBPEHHOMH TPYBE OT TEMIIEPATYPHBIX BO3JIENCTBUI

1. O6o3nauenns

1.1. YcnoBHbIe 0603Ha4YeHUs1, IPUHSAThIE B GOPMYJIaX AAHHOTO NPUJIO-
JKEHUs1, MPUBEAEHDbI B TAOIULE.

TOJILIMHE pedpa B KOpHe

WHULIA
CumBon HanmMeHoBaHMe Enprmu
WU3MEpEHUs
1 2 3
7 T[omwans nonepeyHoro ceyeHmst opedpeHHoOM M2
at TPYObI
VA [no1anb NONepeyHoro ce4eHuUs Tpyobl MMm?
/ [Mnowans nonepeuHoro ceueHUs pedpa MM2
T CpenHsiss UHTerpajibHasi TeMreparypa opebpeHHoi °C
at prﬁ])]
Tch CpenHss TeMreparypa o JIOGOBOi CTOPOHE TPYObI °C
Tp CpenHsist TeMriepaTypa pedpa B ceueHuu 5—6 °C
T, T,, | Temrieparypa B pacyeTHBIX TOUKax opebpeHHON e
T, |TpyGnI
v CKopocTb U3MEHEHUSI TEMIIEPATYPbI CPEIbl °C/c
5 OTHOLLEHWE TONIIMHBI pedpa B BEpILIMHE K
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1 2 3
Y, |Koodbduument v, = nt:i’
& |Koadppmument E, :1_2[51f?
B 1 p*-1
K =L lmnp-
g, oadpmment &, p-1 e Bir B Bl
Bi-1
2InB
Koapduimenr €, =1-—
& & B2 -1
_B-1 1
g, Koapduuuent &, = il v BTl »
Bi-1
2
& |Koodbduumenr & = 252 lnlB -1
Bl 1
g, Koadduument & _—Bz ) 5 B
—+1
Bi-1
,__2 Bi-l
TSN o T
g |Koosdbdmument & :M
T, L Bitl
B’ Bi-1
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2. Pacuer TeMnepaTypHbIX HANPSKeHMil B opedpeHHoii TpyOe 3KpaHa oT
JIeiiCTBHS TEIVIOBOFO NOTOKA

2.1. CpeaHue paguajibHblie, OKPYXHbIE U OCeBbIe HATIPSKEHUSI Bp A C -

YETHBIX CEYEHUSIX OpeOPEHHOM TPYOb! OTpeaeasitiorcs no hopmynam:
ceyeHue 1—2:

., oE g¢"d 107
0,.’ = 4(1 ’LL) 9 ;u (Y()&l +§2);
U - IEI ”(l)'d .]0-3
O, =

ceyeHue 5—6:

o! =—o,E,(T,~T,).

at

2.2. OKpyXHbIe ¥ OCeBbIe HANPSIXXEHNUs B NPAMOJMHENHOW Tpybe oT

JNEUCTBUST OMHOCTOPOHHETO TETJIOBOTO TIOTOKA 7{(r, @) OTIpeensiorTcs no
dopmynam:

o,E, q‘L”d 107

Toyka I: © =_4(1~—LL) < (70&34'&4); 02=H°¢_0‘1Er(T1_7:u)5
(1) -3
ToukaZ; 6, = 48 EIJ) 4 d 10 ( 0§5+B&6) G, }LG(P—OC,EI(TZ—Z:”);
- r

Touka 5 o, =—o,E, (T;-T,).
2.3. Ecnv 10 YCJIOBUSIM 3aKperieHUs 9KpaHa opeOpeHHbIe TPYObl UMe-

10T BO3MOXHOCTb }Ie(bopMMpOBaTbCﬂ, TO HAMPAXCHUSA, OITPCACICHHDLIC B

. 2.1, yMEHBIIAIOTCS Ha BEJMYMHY, OIPEAETSIEMYIO TEpMOYTIPYTUM MO-
MEHTOM:

di=d* g 107,
128¢, A '

!

HanpsokeHust oT AeiCTBUsS TePMOYIPYroro MomeHTa M, B pacueTHBIX
TOUKaxX opeOpeHHOM TpyObl OTpeAensaioTcs COrIacHO npvmox(eﬂmo 1.
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282 Hopmui pacyema na npourocms cmayuonapisix

2.4. TepMoyTipyruit MOMEHT Ha BepUIMHaX pebGep Tpyb, CBapeHHBIX B
MeMOpaHHbIM 3KpaH, onpenesietcs o Gpopmyie
0

Xy e
roe % — YroJj B3aMMHOro NnoBOpOTa BEPLIMH pedep OT ACHCTBUSA Ten-
JIOBOIO IOTOKA; ONpeAensiercs no gpopmye

Jd, 10°

H

O=c, (1+p (o, +0,);

1
0 — YroJl B3aMMHOTrO MOBOPOTA BEPLIUH pedEp OT ACHCTBUSL €AU-
HUYHOIO MOMEHTA; Onpeaensercs no gopmye
24(1—p? —
_24(1-) i}l+8+0’075da3 s)
E, s, 20 s
®,, O, — ONPENEJISAIOTCH MO0 PUCYHKY.

Hanpmxeﬂm OT ACHCTBUSA TEPMOYNPYTrOro MOMEHTA M Ha BEepILIMHAX
pebep B pacueTHbIX TOYKAX OpeOPeHHOM TpyObl HAXOAATCS COFJIaCHO npu-
JoxeHmio 1.

2.5. OceBbie HanpsKeHUSs B opeGpeHHOoi TpyOe, BOZHMKAIOLLME OT pa3-
HOCTH Cpe/IHEMHTETPpaIbHbIX TeMMiepatyp Tpyosl 7, m pebpa T’ , OTpene-
JISIIOTCS 110 (hopMyJie

o, =tko,E, (T -T ),

fr/f;:t — And pe6pa’

S,/ fuw — Ans TpyGBL
3HaK «MUHYC» PUHUMAETCS ISl pebpa M 3HaK «IL1I0C» LISl TPYObI.

roe k=

3. PacueT TeMnepaTypHbIX HANPSKEHUI OT PA3HOCTH TEMNEPATYP CPebI
MEKLY CONPAraeMbIMH NAHEIAMH WIH TPyOaMu

3.1. MakcuMasibHbi€ OCEBble HAIIPSIXKEHUS B pacYeTHbIX ToykKax 1, 2, 3
U 5 opeOpeHHOM TpyObl OMpeneasiioTcs no hopmyJie
At __
6)1 - io’ Sa‘lElx (T|2m lm)
— Temneparypa cpeabl B naHenu 1, °C;
T,, — Temnepatypa cpeibl B nasenu 11, °C (T,,> T,).

3HaK «MUHYC» ITPUHUMAETCS JUISI «rOpsiYeil» MaHEIH C TEMIIEPATYpOii
cpenbl T,, ¥ 3HAK «TUTIOC» [UISl «XOJIOHOM», Tlie TeMneparypa cpeabl T, .

2m

rne T

1m
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0,6 1T IT T F
0,5 [T T 2.2
0,4 S=SuRa == ’
B
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Ecan nnowmanp nonepeyHoro ceyeHust «ropsiumx» h «XoofHbIX» NaHe-
JIel HEOIMHAKOBA, TO BMecTO KoadduimeHTa 0,5 B popmye cieayeT noi-
CTaBUTb OTHOLLEHME MJIOLIAACH MONEPEYHOro CeYeH sl naHese opedpeH-
HBIX TPYO:

S0+ — [JIs «TOpSIYMX» MaHeNeil, TUIowWanb NonepeyHoro ce-
YEHMs KOTOPbIX paBHa f;;
LI+ ) — JUIS1 «XOJIORHBIX» NaHesei, MIoLLaAb NONepeYyHoro

CEYECHUsl KOTOPHIX paBHa f|.

[1py onvHaKOBBIX TUTIOpa3Mepax opeOpeHHbIX TPYO IIOLWIAAN Tore-
PEYHOTO CeUYeHMs f, U f, MOTYT GbITb COOTBETCTBEHHO 3aMEHEHBI LINPU-
HOWM naHeJex.

MakcrumanbHoe ycwine P_B 30He CTbiKa naHenel onpeaenseTcs mno
dopmyne

P = i (X'IEIAT/;I‘)_O,“6

t

m

3
e p= 0,056(1‘1—2) PRy
s S +s, | ¢

m

AT = 7;::: - 71Im' .
3HaK «IL10C» TNPUHUMACTCA 151 «r'OpaYer» NaHCJIU U 3HAK «MUHYC» LIS
«XOJIONHOM» naHes . PacyeT HanpskeHuit OT ycuins P_B pacueTHBIX TOYKaX

ope6peHHOI TPYObl AOJDKEH MPON3BOIMTLCS COIVIACHO MPWIOXEHMIO 1.

4. Pacyer TemMnepaTypHbIX HANpPsKeHHii OT HEPABHOMEPHOTO
pacnpezeieHusi TENJOBOro NMOTOKA MO IHPHHE SKPaHA

4.1. MakcuManbHbie HanpsiKeHUs! B paCUeTHbIX TouKax /, 2, 3u 5opeb-

PeHHO# TPYOBI ompeaensiorTcs 1o ¢hopMyie

o, =%0,20,E, (Tml —T )’

— CpeaHsis MHTerpajbHas TemnepaTypa MeTaaia opebpeH-
HOIi TpYObl B CEpeAMHE IKpaHa U B YIJIY TOIMKH, BBIUKC-
JIEHHasd 1o ¢,, W g, . COOTBETCTBEHHO.
3HaK «[LIIOC» MPUHUMAETCS A/t HANpPSIXEHWI B YIJIY TOIKN U 3HAaK

«MMHYC» — B CepellMHe 9KpaHa. MakcuManbHoe CXuMatoulee ycunue P B

cepelvHe dKpaHa onpenensercs o ¢popmysne

rne T°

atl’? ar2
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LET S

4.2. HarnpsixeHUS B pacyeTHBIX TOYKAaX OpeOpeHHOM TpyObl OT yCUius
]’,r onpenenstores 1mo ¢popMynam npunoxeHus 1.

P.=-0,2

5. PacueT TeMnepaTypHbIX HANPSDKEHUH MPH IJIAKOBAHWM 3KPAHOB

5.1. B nblaeyrofbHBIX KOTIAaX ¢ TEYEHUEM BPEMEHU TIPOMCXOINT liUIa-
KOBaHUE 3KPaHOB C MOCIEAYIOLIMM CPLIBOM 111aka. B 3Tom cinydae Tem-
nepatypa MeTaijia 3KpaHHbIX TPYO KoeOJIeTCS BO BpEMEHH OT TeMIiepa-
Typbl B paCYETHbIX TOUKax 1, T’ 3 T mo Temneparyphi cpenst T, Ipy 3TOM
BO3HUKAIOT TETIJIOBbIE YAAPHI.

OceBble ¥ OKpyXHbIE (TTonepeyHble) HanpsKeHUs1 B opeOpeHHoM Tpy-
6¢e onpexnensiioTcst no popmyJie

o EAT"

cz:G¢= _I'_T;

T,~T, BTOuKE I,
rae AT ={T,~T, BTouKke 3,
I, -T, BTOuke 5.

6. PacueT TeMnepaTypHBIX HANPSKEHUI NPH NOBBILICHUM WM CHUKEHNH
Harpy3Ku Komia

6.1. Tpu BKITIOYEHWU 1 BLIK/TIOUEHWH TOPEJIOK M MOSICOB FOPEJTOK, 8 TaK-
K€ TP NOBLILUEHUW Y CHUXKEHWM Harpy3Ku KoTjia B pailoHe ropesiok Bo3-
HUKAIOT TeMrepatypHble HanpsokeHust. OceBble M OKPYXHbIe (Tonepey-
HbI€) HATTPSDKEHUS B PACYETHBIX TOYKAX OPeBPEHHOI TPYObI OIIPEaeIIAIOT-
cs HO dhopmyie

.
~6,=-0,5 o E AT ,
1-p

(&)

z

AT, BTOUKE ],
rne AT ={AT, BTouke 3,

AT B TOYKE 5.

© Odopmaenne. 3A0 HTU 116, 2010



286 Hopmei pacema na npoynocmos cmayuonapHsix

3necb AT, AT,, AT. — pazHullbi TEMIIEpa B paCYETHbIX TOYKax; Of-
1 3 5
PEAENSAIOTCSI TI0 Pa3HOCTH TETUIOBBIX IOTOKOB Ag, , T. €. 10 Y [I0C/IE U3MEHE-
HMS Harpy3KH.

7. PacyeT TemueparypHbiX HanpsuKenHii Npu BOAAHOMN 0UMCTKe
MeMOpaHHbIX 3KPAHOB

7.1. OceBble M OKpyxHbie (TTONEPEYHbIE) HANPSIXKEHUS] B PACYETHDIX
Toukax J, 3, 5 opebpeHHOI TpyObl Onpeaensiorcs no Gopmyie

_o,EAT,

6,=0,= ——1_u“"‘“ ,

rae Ame— MaKCUMaJlbHasi pa3HOCTb TEMIIEPATYP MO TOJILLMHE CTEHKU; NPU
CKOPOCTH TOPU3OHTANIBHOM Pa3BepPTKH ®, = 0,42 paa/c npu-
HuMaetcs paBHoii: 350 °C — mna guametpa comna 10—20 mm;
100 °C — mns amametpa conna 8§ MM. [Ipu CKOpOCTH rOpU30H-
TaJIbHOJ1 PasBepTKu o, = 0,84 pan/c MakcHMasibHas Pa3HOCTb

TEMIIEPATYP YMEHbIIAETCS BABOE.
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10. PACYET HA IIPOYHOCTD DJIEMEHTOB ITOJABECHOM

CHUCTEMBI KOTIIOB

10.1. YcaosHble 0003HaueHns

B pas3nesie NMpuHATHl CJIeaylouune 0003HavYeHUd, IPEACTABJIECHHbIE B

Taba. 10.1.
Ta6auuya 10.1
i o | Emmnua |
CHUMBWIL rndassaHvc
HM3MEpEHUSs
1 2 3
A lupuHa KOTIa BOOJb MIaBHBIX XPEeOTOBBIX Oanok MM
PacyeTHbie pa3Mepbl ONOPHOIA MJIUTHI B TUTAHE
2a, 2b |(CTOpOHBI C pa3Mepamu 2b Bceraa ONMMpaloTesl Ha MM
KecTKHe Oanku Kapkaca)
2r | uamerp OTBEPCTHSI B ONOPHOI TUIMTE WIMU 1aiibe MM
2R |HapyxHblii qameTp 1aiob MM
Qq Ycunue, nefcrByolliee Ha TIOABECKY H
© KoadduimeHT NpoyHOCTH CBAPHBIX COEAN HEHU i
2 Lllar Mexay OTBEpCTUSIMUA ABYX COCEIHHUX OTBEP - M
CTUH B ONOPHOM TUINUTE
2/, |dnvHa TarU MM
n, KonuyecTBo miactiH LIT.
. | KommiecTBo Tapenbuarbix NpykHH B KOMILIEKTE LIT.
Jon [Tporu6 6aiku OT caBura MM
24, | CMmelueHre KOHLOB TAMM MM
d, d |HapyxHbiii ¥ BHyTpEHHU# IUaMETPbl TATH MM
d, d |HapyXHblii 1 BHYTPEHHUWI IMAMETPHI pe3bObI TATH MM

© Odopmienne. 3A0 HTL N1B, 2010
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Ilpodoasicenue maéoa. 10.1

1 2 3
D, |BHyTpeHHuii iMaMeTp BIYJIKM NPYXHMHHOro 610Ka MM
I, Jl1vHa BTYJIKM TIPy>XKMHHOTO 0JI0Ka MM
Aﬁq H3rubaioninii MOMeHT, AefCTBYIOIINI Ha TATY H-mm
_ﬁq H3rubaroiimii MOMEHT B pe3b0e H-mm
F, |Inowank ceyeHns Tsirn MMm?
I, {Momer uHepLMu ceyeHMs TATH mm*
I MOMEHT UHepLMM CeueHH sl pe3b0OBOI YacTh MM*
W,, W, |MOMEHT COMpoTUB/IeH!sI M3rKba U KPYYeHUS THTH MMm3
L PaccTosiHue Mexny KoJlOHHaAMM KapKaca BIOJb MM
rJ1aBHbIX XpeOTOBLIX 010K
s:;,l((/;:[))’ TvmepOonnueckuit cMHYC M KOCMHYC
h HomMuHasibHast BbICOTA 11AI0BI MM
s, | TonuuHa miacTuHsi MM
S TonmHa ONOPHOM TUINTHI MM
s HavmeHbL1asi TOMMUMHA MPOYLHIMH, CMAHAEMbIX B M
'p | OIHOM HarpaBlieHUH
lp, JliinHa I1acTUHBL MM
e, LHuprHa riacTUHbBI MM
D, |[luaMeTp OTBEPCTUA B LIEKaX (NPOYLIMHAX) MM
D, |Juametp BanmMKa IIaPHUPHOTO COENMHEHHUST MM
e, 1llypuHa 1wexun (NMpoyLIMHBL) MM
E, |HnuHa otBepcTis MM
(o] JonyckaemMoe HapskeHHe NPy pacyeTHOM MIla

Temneparype
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Oxonuanue ma6a. 10.1

1 2 3
O,, 0,, | [aBHble HOMMHATBHBIC HANPSKEHWSI B PaCYeTHOM MITa
G, |ceueHUM IeTan
G, |DKBMBANECHTHOE HAMDSLKEHME MIla
T, HanpstkeHue or KpyveHust MTIla
o, |Hanpsxenue ot cmsarus MIla
T, |Hanpspkenue ot cpesa Miia
}: HapyXHbIit tMamerp Tapesb4aTol NPYXUHbI MM
D/ | BHyrpeHHHMil IMaMeTp TapenbyaToi NpyXUHBI MM
s TosluMHA CTEHKU TapeabyaToN NPYXXUHBI MM
f3 MakcuMarnbHbIH NPOrus TapesibuaToi NPY>KUHbBI MM
P3 MakcuManbHOE YCUJIUE TapeabiyaToi NPy>XUHbI H
F Monysib ynpyrocTd Mpyu pacueTHoM TeMnepaTtype MIla
P,,, P,,| MoHTaxHasi, 9KCTUlyaTaLlOHHasi, ceiicMuiecKast H
 |Harpysku

10.2. O0mue nonoxKeHus

10.2.1. TMoaBecku craumoHapHoro kotia (puc. 10.1) — aTo Hecyume
3JIEMEHTHI, BOCMPUHUMAIOILUE HATPY3KY OT MAcChl KOT/Ia, BpEMEHHbIE U

oco0Oble Harpy3ku M paboTalolye rpyu BHICOKUX TeMIIepaTypax.

B 3aBucuUMOCTH OT MOLITHOCTH U TUIA KOT1A (Ta30Ma3yTHBII WU IbI-
JIEYTONIbHBII) NMPUMEHSIOTCS Ba BapUaHTa KpernjeHusi TIOABECOK K TOo-
BEPXHOCTSIM HarpeBa: 3a KOJUIEKTOP U 32 5KpaH. BapMaHT KpeTuieHUs Bbl-
OUMpaeTcst KOHCTPYKTOPOM B KaXIOM KOHKPETHOM C/yyae UHAWBUIyalb-
HO, UCXOIS U3 CJIOXUBIUEHCS] MPAKTUKU U C Y4eTOM KOHCTPYKTOPCKUX
ocobeHHocTel. HanpsikeHust B 30HaX KperuieH sl NOIBECOK, BO3HUKAIO-
e B Tpybax 3KPaHOB U KOJLIEKTOPAX, leeﬂ,yCT OTpenesisiTb COTJIACHO
pasneny 7 Hopm.
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10.2.2. IToaBecka CTalMOHAPHOTO KOT/a COCTOMT U3 CJAEAYIOLIUX OC-
HOBHBIX 3JIEMEHTOB: TATY M 1IAPHUPHOTO COCIMHEHUS] (OAHOTO WK
IBYX — B 3aBMCHMOCTH OT OOLUE# JJIMHBI TOABECKH ), COCTOSILLIETO U3 TIPO-
yuivH. [loaBecky pa3nesisiioTcsl Ha «XOJIOAHBIe» U «Topsiure», TArm «xo-
JIOAHBIX» TOABECOK MPEACTABSIOT CO00i1 CIIJIOLIHbIE NPYTKU, & TITU «TO-
PSIUMX» TIOABECOK M3TOTOBISIOTCS U3 TPYO M OTHOCSITCS K 000rpeBacMbiM
aJeMEHTaM,

10.2.3. JIns1 M3roToBAEHNS] NEMEHTOB INOABECOK CJEAYeT INPHUMEHSITh
MaTepHabl, TiepeunciieHHble B [1paBunax ycTpoicTBa M 6€30MacHOi 3K-
CIUTyaTalluM TIapOBbIX U BOJOIPEHHBIX KOTIOB. [I1s1 M3roTOBNEHUs dJle-
MEHTOB TOBECOK, HE padOoTaIOMIMX MO JaBJEHHEM U He IPUMBbIKAIOILMX
HEMNOCPEACTBEHHO K 3TUM 3JIEMEHTaM KOTJIa, A0IyCKAeTCsl UCII0/1b30BaTh
J1100ble MaTepuabl.

10.2.4. OcHOBHOIt Harpy3koi, AeACTBYIOlICI Ha MOABECKY, SBJsAETCS
Bec. Kpome toro, rpu TErioBbix IepeMelleHHsIX B IIpoliecce IKCIuTyaTa-
1MUY B TSIr€ BO3HMKAET U3rHOalolMii MOMEHT, NOCTUTAIOIINI CBOMX MaK-
CUMaJbHbIX 3HaYE€HUI Ha KOHLAX TATH.

10.2.5. KoauuecTBO NOABECOK 10 IEPUMETPY KOTJIA OFIPEeAE/IsieTCsl MaK-
CUMaJIbHO AOTYCTUMBIMM YPOBHSIMM HArpsiXKeHMA B y3/1aX COMPSKEHMS
MOJABECKM C IOBEPXHOCTAMM HarpeBa. PaccTosiHHe MeXIy IoaBecKamu
(500—800 mm) nomknHo obecrieynBaTh paBHOMEPHOE pacrpe/ie/iecHUe Be-
COBOI HATpy3KM IO MIEPUMETPY KOTJa (TIPY 3TOM CJIEAYET YYUTHIBATb pa-
60Ty OTONOYHOTO TIEPEKPBITUS, BO3MOXXHOCTb TiepepacIipeieJICHUsI YCH-
JIMH Ha IMOABECKM B NpPoOLECCce IKCIUTyaTalluu).

B otnenbHbIX ciydyasx, Koraa onpeaeisieMbie MOBEpOYHbIM PacyeToOM
HanpspKeHUs B TIOABECKAX CYLUECTBEHHO HUXE JOMYCKaeMbIX, a YMEHb-
1lIeHWe TMaMETPOB TAT HelleiecooOpa3HO, paCCTOSTHUE MEXIy NMogBecKa-
MU MOXET ObITb TIPUHSATO Oosbiie 800 MM.

10.2.6. B 3aBUCMMOCTH OT BECOBO#I Harpy3KH, PUXOASILIEICS Ha OABEC-
Ky, ClAeAyeT UCTONb30BaTh Tapesbuatbie npyxubbl o F'OCT 3057 (Makcu-
ManbHoe Bocnipusitie 10 71 :10* H) n BuHTOBBIE TIpY>XXMHBbI 110 TOCT 13773
(MakcuManbHoe BocripusaTre a0 105 H). YcraHoBKa TapenbyaThix MpyXUH
MOXET ObITb MOC/IEAOBATE/IbHOM U Napa/uieNbHOM.

10.2.7. ins rpynnbl NOABECOK, HE CBSI3aHHBIX C OCHOBHBIMM ITOBEPXHO-
CTIMM HarpeBa (MeMOpaHHLIMM CTEHAMHM KOTJIA), JOMYCKAeTCst YCTAHOBKA
JKECTKHMX NoABecoK (0e3 NMpyXMHHBIX OJIOKOB), €CJIM OTCYTCTBYET Iepepac-
npeneseHre Harpy30K Ha NMOABECKM OT IPOrudoB HECYLIMX OaloK.
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Pue. 10.1. INoaseckun cTallMOHAPHOro KOTIIA

B rpynny o0beIUHSIIOTCS CBSI3aHHBIE C OXHOM NOBEPXHOCTHIO HAarpeBa
(3n1eMeHTOM KOTJa) MOIBECKHU, HArpy3Ku Ha KOTOpbIE OTIMYAIOTCS APYr
oT Apyra He 6oJiee yeM Ha 20 %.

10.2.8. PacyeT Ha pOYHOCTb IMOIBECOK ITPOU3BOAMTCS B 1Ba 3Tamna:

BbIOOP OCHOBHBIX Pa3MEPOB;

PpacyerT Ha CTaTUYECKYIO TIPOYHOCTD.

Bbi60p 0OCHOBHBIX pa3MepOB 3JIEMEHTOB MOABECOK TPOBOIUTCS OTIEIIb-
HO I KaXIO# Ipyrnbl NMOABECOK HA OCHOBaHHUM TOJIyYEHHBIX pacyeT-
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HbIX Harpy3ok. Mapka cTajJu 3JeMEHTOB JOJI)KHAa COOTBETCTBOBATb TEM-
neparype, rnp1 KOTopoii paboTaeT nojaBecKa.

ITocne BbIGOpa OCHOBHBIX pa3MePOB 2JIEMEHTOB MOJABECOK JOJDKEH ObITh
MPOM3BEAEH pacyeT Ha CTATUYECKYIO IIPOYHOCTh B LIE/ISIX YTOYHEHUS1 MPU-
HSATBIX Pa3MEPOB C YY4ETOM BCEX AEHCTBYIOIIMX HArpy30K M JAE€CTBUTEb-
Horo nporu6a 6ajoK NMOTOJIOYHOTO NEPEKPLITHS.

10.2.9. HapyHblit AMaMeTp TSIIM BbIOMpaeTcs HanbobIIMM U3 JBYX
pacyeTbIX: B CEYEHMH C MAKCHMabHBIM YPOBHEM HaIpsIKEHUH U B ceye-
HUU C MaKCUMaJIbHbIMU PacYETHBIMM TeMriepaTypaMu. BuiGop pasmepos
3JIEMEHTOB LIIAPHUPHOIO COENMHEHUSI IPOU3BOIMUTCI C YYETOM MAKCHU-
MaJIbHBIX TeMMEPATyp (B «TETLIOM SILIIMKE»).

Ilon pacueTHoiI TeMnepaTypoii MeTalaa AeTajiv TTIOABECKU CAeAYeT I10-
HUMaTb TEMIEPATYPY, N0 KOTOPOM TTPUHUMAETCSt 3HAYEHUE NOITYCKAEMO-
ro HaripsKeHusl.

10.2.10. TlpoBepka NpOYHOCTH ra30TUIOTHBIX KPAaHOB NIPU HEOOMHA-
KOBOI1 ITPOYHOCTU MeMOPaAHHBIX CTEH KOT/Ia NPOU3BOIAMTCS 110 NPOrpam-
Me pacyeTa Ha NMPOYHOCTb LEIbHOCBAPHBIX Ta30IUTOTHBIX KOHCTPYKLMiA
Ha OCHOBaHMM PE3yJILTaTOB pacyeTa MOTOJIOYHOTIO MEPEKPHITUSL.

10.3. Kpurepun npoYHOCTH M JONyCKaeMoe HanpsiKeHne

10.3.1. IlocnenoBaTeIbHOCTh OLUEHKHM CTATMYECKOM MPOYHOCTH JeTa-
Jieli moaBecoK npeacrasieHa B Tadu. 10.2.

10.3.2. CpeaHve HalpsiKEHUS! PaCTSIXEHHUSI MO CEYEHUIO pe3bOOBOM
YacTU B TSITaX TIOABECOK BECOBBIX HArpy30K JOJIXHbI YAOBJIETBOPSITh yC-
nosuo 6, < 1,1[c].

]'lpnBeueHHue HanpsKeHUs, onpezelisieMbie 1o cyMMaMm COCTaBSIO-
HIMX CPEIHUX HaTPSDKEHUM pacTsKeHWs, u3rnba U KpyyeHus B pe3b0o-
BOW 4aCT NO/IBECOK, IOJDKHBL YIOBICTBOPSITh YCIIOBHIO G, < 1,5[C]. Cpen-
HHe KacaTeJibHble HapsIXXeHUs, BbI3BaHHBIE HEHCTBUEM CPE3biBAIOLIMX
BECOBbIX HAarpy3oK B pe3b0e TAr M 1IapHHUPOB, a TAKXKE B CBAPHBIX 1LBAX,
JOJIXKHBI YAOBJIETBOPSTH YeioBuIo T, < 0,7[c].

10.3.3. CpeaHue HarpsikeHUsI CMATHST He JOJKHbI TIPeBbIILATh CeLy-
IOUIMX 3HAUCHU:

JJiS1 TOABMXKHBIX 1LIapHUpOB 6, < 1,5[c];

ch

AJ15 HENMOJBMXKHbIX 1UAPHUPOB G, < 2,5[c].
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Tabauua 10.2

Kateropus
. | O6o3Haue-
O6o3HaveHve | Harpyxaioumit e Ycnosue | onpenens-
arana (axrop cwmii | TPOUHOCTH | EMBIX Ha-
y NPSKEHU
BecoBast Harpy3ka Qq o < 12[o]
Obume
1 BecoBas Harpy3ka MeMOpaH-
+ BHYTpeHHee 0,*r |o,<Llo] Hble
JaBnenue
BecoBast Harpy3ka
+ M +
+ v3ru6 + Q u |Gy s 1,650l e
KpyeHe i MeMOpaH-
2 HbIE U
Becogaf Harpyska : Q,+ M, + < 15lo V3TUOHBIE,
MBIUO + KpyueHue M +p G, < 1,5[c] KpyyeHue
BHYTPEHHEE JaBIeHME

10.3.4. OCHOBHbBIM JONYCKAeMbIM HamNpsiKeHUEM, KOTOPOE UCTIONb3Y-
eTcs IS OUEHKM TIPOYHOCTH TIPM CTATHUYECKOM HArpyXXeHUU, SIBJISICTCS
HOMMHAaJIbHOE [I0TyCKAaeMOoe HartipsikeHue [G], 3HaueHus KOToporo npu-
BeleHbl B pasaene 2 Hopwm.

B 1a6a. 10.3 ykazaHbl HOMUHAIbHBIE AOTyCKaeMble HATIPSDKEHUST TIPU
pacueTHOM pecypce 10° 4 IS pa3IMYHBIX MApOK CTAJIH.

Eciau B TeXHUYECKOM 3aJaHUM Ha pa3paboOTKy HE OTOBOPEHBI Apyrue
YCJIOBUSl, HOMUHATbHOE JOTNYCKaeMOe HaTIpSKEHUE COTUIACHO pasieny 2
HopMm npuHrMaeTcst ucxost U3 pacyeTHoro pecypca 105 4,

10.4. KoadduuueHT NPOYHOCTH CBAPHBIX COeNUHERMIT

10.4.1. 3HaueHus1 Ko3(pDULMEHTA IIPOYHOCTH CBAPHBIX COEAMHEHMIT B
3aBMCUMOCTH OT THTIAa CBAPHOIO COEAMHEHHUsI, BUJA Harpy3Ku, MeToma u
00beMa KOHTPOJISI CBAPHOTO COEAMHEHUsT IMpUBeaeHbI B Tao. 10.4.

10.4.2. K CTbIKOBBIM CBapHbIM COeIMHEHUSIM (pUcC. 10.2) OTHOCSATCS 1LIBbI,
y KOTOPBIX B IMOMEPEYHOM CEYEHUU OTHOLLIEHHE AUaMETpa K TOMIUHE TL1a-
CTMHBI (WM OTHOLLUEHWE GOMbILIET0 AUaMETPa K MEHbLIEMY) He TIpeBbIllIa-
et 3/,. [p1 OTHOLIEHHUSIX, TIPEBBILIAIONINX 3/, IIBbI CYUTAIOTCS YITIOBBIMM.
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HOprI pacyema Ha HPOYHOCN1b CIMAYUOHAPHBIX

Ta6ruua 10.3
t"C|BCr5cn| 25| 30 | 35 40 | 35X| 40X 32?)]24,\?’ 2(59)](/11\113))
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 — 107f 111 114 121 188 194 248 308
400 — — | 101| 104| 107 | 174 181 221 275
425 —_ — | = - == 194 241
450 — I I [ [ - — 201
475 — —_ | =] = = = = — 174

Tabauya 10.4
Tvn coe- | Bug Ha- Cxema Harpy3ku MeTon O6eM o
IVHEHHS | Tpy3KH KOHTPOJIS | KOHTpOMsT | ¥

i 2 3 4 5 6
Pacrsi- ; / 100% | 1,0
M;z;l;lg "(' '\)\’ Busyanb- 210% |08
M M HbIi <10%10,7
CrbIKOBOC
- OCMOTP, | 100 % | 1,0
Cpes — y3n >10% |09
- <10% 08
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Oxonvanue maba. 10.4

1 2 3 4 5 6
Yrnosoe u _| 100% |09
TaBPOBOE J‘* M B H:ila'; b >
TTQJTHbIM 0cMOTp,

TIpoBapom) f Y31 10% 10,7
Yraosoe u | Pacrsi- & .y 100 % | 0,8
TABPOBOE | JKCHME, -
(Ge3 W30, >10% (0,7
TIOJIHOTO | cpe3 Busyans-
nposapa) | H Bl <10% (0,6
M ocMmorp | 100 % {0,8
Haxnecto- M
e - % { > 10% 07
<10 % (0,6

10.4.3. JonyckaeMoe HamnpsiKeHNe CBAPHOTO COEAMHEHUS CIIeaYyeT Ipr-~
HUMaTb 110 METaJUly CBapuBaeMbIX AeTaneil. Ecin aeraib U3rOTOBIAETCS
M3 pa3HbIX MapOK CTaJlei, TO pacyeT AOJIKEH MPOU3BOOUTHLC MO AETAU C
HaMMEeHbUIEH pacyeTHOM XapaKTepUCTUKON NMPOYHOCTH.

10.4.4. lns peraneit U3 yrnepoaucToil, MmapraHueBoi (KpeMHeMap-
raHLEeBOW) U XPOMOMOJMOIEHOBOM! CTanu 3HaYeHUst KodddUuIrueHTa
NPOYHOCTH, NMpUBeAeHHDbIE B Tabn. 10.4, TpuMeHUMBI 11T BCETO AUarna-
30Ha pacuETHBIX TEMIEPATYP CTEHKU U AT BCEX AOIYCTUMbIX COCOOOB
CBapKHU.

10.4.5. nsa neraneit U3 XxpOMOMOJNIMOACHOBOI U BbLICOKOXPOMUCTOI
CTany 3HayeHust KoaddrLmreHTa MPOYHOCTH, MPpUBEIeHHBIE B Ta6n. 10.4,
npuMeHUMbI 10 Temriepatyp 510 °C. Ipu pacueTHOI TeMIepaType Bblllle
510 °C xoahHULHMEHT NPOYHOCTH ONpENEAeTCs KaK NMPOU3BeIeHUE KO-
3¢ dHLNeHTOB NPoYHOCTH cornacHo n. 10.4 u pa3saeny 4 Hopm.
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296 Hopmot pacuema na npouiiocmo cmayuonaphvix

a A—A

a L LB

b—b
6

54N
L V2D

Ny Y

Puc. 10.2. BapuanTtsl CBapHbIX COSAUHEH NI
a, 0 — CTHIKOBBIE; 8, & — YIJIOBbIE

10.5. Bri6op 0CHOBHbIX pa3MepoB 3JIEMEHTOB H PEKOMEHIAIMH N0
NPOEKTUPOBAHKIO MOJIBECOK

10.5.1. Ins Kaxmpoi rpyImsl IOABECOK M0 BEJTMYMHE CPelHei pacyeT-
HOM 3KCIUTyaTallMOHHOMN Harpy3ku Qq nio puc. 10.3 B 3aBUCUMOCTH OT Be-
JIMYMHBI Qq/(lO’[c]) N MaKCUMaJIbHOTO OTHOCHUTEJNbHOIO CMEUIEHUS TITH
NoNBECKM A /I, onpenensercs HapyXHblit iuameTp TATU. PacueTHast anu-
Ha TAMM 2/, BKJIIOYAET TaKXe IJIMHY W3rnbaeMoil YacTy IiiacTHHbI Coeu-
HEHMSI MOABECKH C IKPAaHOM.




0102 ‘9U NILH OVE ounawdodo ©

d,, MM d,, MM
] ' ' 003700 ' p—
62 0,029 130 ‘ = A 0017|0013}
! 0029 70,0210 015157
58 0,027 . 126 T/ S /0015
. | k
54 0.025 =5 122 0,027 /- 0019~ A—A—A
< 0,023 = 118 77 I/ 7 71/
50 N 17 [/ 71 7 P A
—0,021 5 114 1Y / / 1/ /
46 D010 WKLY A A Ay S A 4 7
42 0.017 = < 110 ////// // 7 //// // /// e
38 — o — 106 77717 iy
s S = 102 1] 7/ 7 / A L
34 e g S VAV AVAVA 777X
S — : 98 1HI7 777777 A 7 .
30 == —— 50,015 HITFF T AT N Z 75 0,0117]
2 Z \9’0“\"0’013 o H A 777 4
22 5 o7 0009 90 HTIT /747 0.009
~ 0,007 86 HITIZ 7 A7 7 77
18 0,005 NIVI AT
14 ! 82—/ /A 77T 0007
| Z— [ i 78 LTI AL I X 2777
10 1 HHH  77 0
1 2 3 4 5 6 7 8 /(10 !o]), 14 VT S /A 0,005
a MM 70 WL Z /227 127
HHTIT 77 777 2K A )i =
66 HIIITZ 777 7 —
117177777 77
62 I 7247/
2 IS8 /4
0 58 W17
—% S
___/:: N A 7
o f a7
. 46 ;/
42
38 I//
Puc. 10.3. Homorpamma jutst onpesieieHUs HApYX- 34 ! :
HOTro AUaMeTpa TATU: 1 2 3 4 5 6 7 8 0/(10°[c]),
2
a — TITHU MaJIOTO AUaMeTpa; 6 — TITH OONBIIOTo o MM
auaMeTpa

19009 nansdoz2 n pdpu 90p0goduogddui n sovoN

L6T
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Ilo Hapy>XXHOMY AMaMETPY TATWM MPUHUMAETCA AuaMeTp pe3bonl. B Le-
JISIX YMEHbLUEHHsI U3TMOAIOLIETO MOMEHTA B pe3b0e MPH MPOEKTMPOBAHUU
NPY>XKMHHOTO OJ10KA ClIeyeT CTPEMUTBCS K TOMY, YTOObI pPa3HULA MEXAY
BHYTPEHHUM JMaMETPOM BTYJKH M AMAaMETPOM TATM He npeBbliaia 5 %
IuaMeTpa TATH.

Ecnu noasecky B rpyIrine MMEIOT Pa3Hylo AJUHY, BbiIOOp 1MaMeTPOB TATM
JU1S1 TAKMX MOABECOK MPOM3BOAUTCSI C YUETOM MX [UIMH Y PEajbHbIX Ha-
rpy30K, BOCIPUHUMAEMBIX 3TUMH ITOJIBECKAMM.

10.5.2. Pa3amepbl 271€MEHTOB LUAPHUPHOTO COeAMHEHNS] IPUHUMAIOTCS
o Homorpamme (puc. 10.4). B 3aBUCUMOCTH OT BEJIMUMHBI Qq/(103[0])
onpenensiorcs: aMameTp D, — 13 ycj10BMs NIPOYHOCTH HA CPE3; TONILMHA
Cpe/Hei TIACTUHB 5, — M3 YC/IOBHS IPOYHOCTA Ha Pa3pbiB 1 CMSITHE;
pasMepbl m, U m, — W3 YCIOBKS IPOYHOCTH Ha Pa3pbiB U Cpes.

B uensix yHudbuKamMn pa3MepoB IIaCTHH, BXOASLIMX B IUADHUPHbIE
COeIMHEeHMsl Pa3HbIX TPYIlN MOABECOK, NOTIYCKAETCs YBEJIUYEHUE WJIH
YMEHbLIECHUE PA3MEPOB /1, U N, TIO CPABHEHUIO C ONIPEEIEHHBIMM MO HO-
Morpamme (cM. puc. 10.4) c mocieayouieit IpoBepKoi pacyeToMm.

10.5.3. Pa3mepnbl MIACTHH B Y3/€ COEAMHEHMS MOIBECKHU C DKPAHOM
NPUHUMAIOTCSI B 3aBUCUMOCTHA OT KOHCTPYKTUBHOIO MCIOJIHEHU S
(puc. 10.5, a, 6) no BenuunHe Q/(lOznp, [6]). MakcuManbHOE KOMYEeCTBO
TIACTUH He JOJIKHO TPEBBILIATD 7, = 6, a TOMLMHA TIACTHHBI HE AOJX-
Ha TPEeBBIIIATh 6—8 MM.

YBeJIMueHUe JJIMHBI U3rubaeMoi 4acTH MJIaCTUHBI lp, (cM. puc. 10.5)
CcnocoOCTBYET YMEHBLUEHUIO HAMPSXKEHN B 9KpaHax MpU TeMreparyp-
HbIX paclIMpeHusiX. JJinHa CBapHOro WBa J0JKHA HAXOAWTBCSI B NPEAc-
Jax 250—300 mm.

10.5.4. Tlo I'OCT 3057 npu aedpopmaunu 0,8f; B 3aBUCUMOCTH OT
MaKCMMaJIbHOM 3KCIUTyaTallMOHHOM Harpy3ku P,, yMHOXEHHOM Ha KO-
o duureHT nieperpy3kn 1,2 (Tipy HOpMaJbHBIX YCIOBUAX 3KCILyaTa-
1K), BhIOMpaeTcs Tapejbuyaras npyxuna Il knacca, Tuna 2-it u 3-it
rpynnel (11-2-3).

Ecnu B i-i1 rpynne pacyeTHble Harpy3kKu Ha OTAEIbHblE MOABECKU pa3-
JINYHBI (3a cYeT KpemieHUsl K HAM 3JIEMEHTOB KOTJIa Ha pa3HbIX BbICOT-
HBIX OTMETKAaX), IPYKUHBI 151 3TOi IPYIiNbl BBIOMPAIOTCS 1O CpeHEM pac-
YeTHOI1 3KCIUIyaTallMOHHOM Harpy3Ke; Mpy 3TOM Pa3HOCTb MEXIy MakK-
CUMaJbHOW M MUHMMAaJIbHOI Harpy3kaMy He J0JXKHa TipeBpluath 20 %
cpeaHen.
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D,, MM
N 100 L~
90

80
70 —
60|—~Z

/]
50/

40
Shps 30

MM 60 50 40 30 20 101 2 3 4 5 6 Qq/(103[0']),
50 110 MM’

0)

60 130 A 0,
70 150 Sip -\L/
80 / 170 5

7 A
90 i 190 L
100 > 210 @’

'

110 AU 230 <
120 ~ 250 =
130 ;7 270 0 __——Té\
140 290 ) m_

m,, MM m,, MM

Puc. 10.4. HoMorpamMma mwist onpeienieHus: pa3MeEPOB 3JIEMEHTOB LUAPHUPHOTO
COEIMHEH S

10.5.5. KonuuecTBO TapeapyaThiX MPY>XUH B KOMIUIEKTE OTIPEAESIETCS
UCXOHSl U3 OTHOCUTEJIBHOTO Iporuba 6ayoK MOTONOYHOTO TIEPEKPbITUSI,
paBHoro 1/500, u morryckaemoit rieperpy3ku noasecku xa 20 % no cpaB-
HEHUIO CO CpeiHelt pacyeTHo# o dopmyne n = 4Af,/f,, Tae Af] — mak-
CcHUMaJTbHasi pa3HOCTh JTPOCANOK ITPYXKWH AJIS FPYIINT MOABECOK, OTIPEIest -
eMas 1o puc. 10.6:

AUIS Ta30MAa3yTHBIX KOTIIOB (MOHTaXHble NPOrubul) Af, = Af)";

AJIs1 TIUIEYTO/IHBIX KOTJIOB (9KCIUyaTauMOHHbIE MPOTUODI) Af, = Af?;

IUIsl IBUIEYTOJbHBIX KOTJIOB B CJIy4ae BbIPABHUBAHMSI BECOBbIX Harpy-
30K Mocsie MOHTaxa Af, = max(Afy; Af> — Af}Y).
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€,y MM a 0,
[
320 ] 7 |
€, !
280 A -3 >
d ///
A VA8 ‘ €
240 L Eon |
/ 7
v L 1€l 1
200 T le]
160 AT 6 e,
g
11 &
/ i P
120
e -
Pd
80 |SE % :
7 Spn |
L~
40
2

3 4 5 6 7 8 Q/(10n]o)),
MM

Puc. 10.5. HoMorpamma ans onpeaenetusi pa3MepoB TUIaCTUH:
a — OIHOCTOPOHHSISI TPUBApPKa; 6 — JBYXCTOPOHHSIS IPUBAPKA;
—5=6MM;----—s5s=8MM

Ha puc. 10.6 pasmep A — 1IHMpUHA LIEJIBHOCBAPHOro 6J10Ka TIPU MOH-
Taxe (Mpu onpeneneHnu Af) iy WHpPUHA 3KpaHa (1P onpeaeseHun
Af?). Ecim L > A (L — paccTosHue MeXay onopamMu 6aiku IOTONOYHOTO
NnepeKpbiTHA), TO NPU pacyeTe CleayeT NpuHUMaTh L = A).

MUHHMAaNbHO HEOGXONMMOE KOJMYECTBO TNPYXKHUH YTOYHSIETCS1 Ha OC-
HOBaHUHU (HaKTUUYECKUX NMPOrnboB 6a/IOK ITOTOJOYHOIO MEePEeKPLITUS TTPH
TIPOBE/ICHUHN MOBEPOYHOrO pacyeTa.

10.5.6. Bbi6op BUTBIX 1pyXuH npoussoautcs no 'OCT 13769 u
TOCT 13773, pacuet 3atsikku — no HT/I.
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Af, MM
7 7
/ /
64 / / id
4 1,0
,/ \\-"1 ,//
/ Y/ 1
56 7 -
/ / P
|4 )4 y T
AWAvAw.
/
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, / - / 7
7 7 V2 / e
32 e / S Sl <
;SN 7 // 0.6 _
/ / i’ v - /V -
24 4 Az - et
// /// 7 // -~ 7—’—0 5/
7 A -~ —
6 / | / y 74 // /_ -~ /’— -
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/ “ 0,4
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—~ — I
. ; = //// — /’ ~— [ —
A= ] ~<G/L=03
L // = 4+ —'/_/4//
BT
5 10 15 20 25 30 35 40
L, MM
A ‘?10 Puc. 10.6. Homorpamma mist onpeneneHus
MaKCHMAaJbHOM Pa3sHOCTH MPOCANOK NPYXHH:
YVvvy — NpY HOPMATLHBIX YCJIOBUSIX 3KCTITyaTa-
74‘% 7/I\f wnn (1/540); - - - - — npy ceiicMuueckom
, L | sosneiicteim (1/400)
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10.6. Pacuer Ha CTATHYECKYIO NMPOYHOCTH

10.6.1. Obwue nonoscenus

10.6.1.1. I1pu pacueTe Ha CTATUYECKYIO TPOYHOCTb OTNIPEAESIOTCS Ha-
TIPSIKEHMsI OT BCEX Harpy3ok, JAEHMCTBYIOUIMX Ha TOABECKY, C YYETOM KO-
3¢ dULMEHTOB IPOYHOCTH CBAapHBIX coenuHeHuii. TIpoBepKa yc/ioBUi
MPOYHOCTH NPOU3BOANTCSA TMOC/IEAOBATENbHO B 3aBUCUMOCTH OT Harpy-
>Kaouux dhakTopos B coorBeTcTBUM € M. 10.3.1.

10.6.2. Onpeoenenue nazpysok na nodéecku

10.6.2.1. C yyeToM BbIOpaHHbIX pa3MepoB 6ajIOK MOTOJOYHOTO Iiepe-
KPBITUS OMNPENESIIOTCS UX MPOrMObl OT MOHTAXKHOM, 3KCILyaTallMOHHOM
U celicMuuecKkoii Harpy3ku. OnpeaeseHue TpornéoB 6ajioK NMOTONOYHO-
o NnepeKpbITHA HEOOXOAMMO 1151 YCTAHOBJIEHUSI BEIMYMHBI Mepepacripe-
JIeJIeHUs1 Harpy30K MeIy TIOABECKaMU KOTJa.

10.6.2.2. I1o meiicTBUTENLHOMY NMPOTUOY XpeOTOBOM WM MEXXpeOTO-
BOI1 Ga/IKM MPU pacyeTHOM Harpyske (MOHTaXXHOM, IKCIL1yaTallMOHHOM 1
CEMCMUYECKOI) onMpeaesieTcsi pa3HOCTb MPOCAIOK MPYXUH KPaHUX U
CPeIHHMX MOABECOK Af, , Tpy 3ToM KO3 dHULMEHT HEPABHOMEPHOCTH (Te-

n’

perpy3kn) K BoiyucisieTcsi o ¢popmyJie
0, 2Af

Af;

rae Af; npuanuMaercs cornacHo 11.10.5.5. TIpu HOpMasibHbIX YCIOBUSIX 3KC-
niayaTauuMa fg = fi, npu CECMUYECKOM BO3LEHCTBUM Afy = f7.

Ecaun npy MoHTaXke NMPOBOAUTCS BhipaBHMBAHHME HArpy30K Ha MoaBec-
KU € NOMOLIbIO TMAPOAOMKPATa, TO Af, ONpezesseTcs no Nporudy 6anku
ot pasHocTM P, — P .

Tpm ceficmmuueckom BO3NEHCTBIM pacyeT NpousBonures i LP = P+ P,
WM B C/lydae BblpaBHMBaHMS Harpysok mis TP —P . KospduuueHT He-
PaBHOMEPHOCTH He NOJIXEH NpeBbiliath 1,4.

10.6.2.3. [Ina HanGosee Harpy>KeHHBIX NMOABECOK MPOU3BOAUTCS IPO-
BepKa MPOYHOCTH C YYETOM HailieHHOro Ko3dduiiieHTa HEpaBHOMED-
Hoctu K.

K=1+>—=um
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10.6.3.Pacuem na npounocms mse nodeecok

10.6.3.1. O6uIve MeMOpaHHbIe HAMPSIXKEHUS OT PACTSXEHUs cunoit Q

q
onpenessorcs nmo Gopmyie

F,
e F,=nd] /4 — ISl CTJIOLIHOTO KPYIJIOrO CEYEHMS,
F, =7t(d|2 —dz)/4 — ISl IOJIOTO Kpyraoro cedenus (d, = d (d));
¢ — npuHMMaercs cornacHo . 10.4.1 npu Hanu-

UMK CTHIKOBOTO LIBA.

10.6.3.2. CpenHue HarpspkeHUs] OT BHYTPEHHETO IaBAEHUsT B TI0JIOM
KPYIJIOM cedeHU U (B MoaBeCHON Tpy6e) TArM OfpeaeisitoTcs COrJIacHO pa3-
neny 3 Hopm.

10.6.3.3. MakcuManbHbIil U3rnbaloiMii MOMEHT, AeHCTBYIOLWI Ha
TATY, onpenesnsiercs o dhopMmysne

_ 0,80 A,sh (k1)
% kich(kl)—sh(kl)’

rae k:JQ,]/E’I,, — Tnapamerp;

I, =1'Cd: /64 — JUJi CTUIOIIHOTO KPYIJIOTO CEYEHWUS;
1, =1td:[1—(d/d,, )4]/64 — IUISL TI0JIOTO KPYIJIOTO CeYeHUs! TATH.

0,80,A,
kil -1
10.6.3.4. O6wrie U3rubGHbIe HATIPSIXKEHMST, BO3HMKAIOLINE OT MOMEHTA
Mbq, orpenensioTcs no dhopMyne

Ecau kI > 3, 1O M,,q =

M
o, =2,
7.0
rae W, =nd; /32 — JUISl CIUTOLLIHOTO KPYIJIOrO CeYeHHs;

W, =nd’ [1—(d/d,, )4]/32 — JUISl TIONIOTO KPYITIOFO CEYEHMUSI.
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10.6.3.5. Marubaioiiii MOMEHT M BOCTIpUHUMAEMBbIH pe3b0oit, 3a-
BUCHT OT JUIMHBL BTYJIKU [ 1 pasﬂuubl MeXy BHYTPEHHUM JIMaMETPOM
BTYJIKW ¥ IMaMETPOM TSII'M 2Ax =D _—d;

_ QAsh(#,)
"k, ch(kl,, )~sh(k,,)’

me k=./0,/E'l,

I, =1rd_,“,‘/64 — JJIS1 CIJIOLIHOTO KPYIJIOTO CEYEHMs:;

I,=nd} |:1-—(d/d,, )4]/64 — /151 TIOJIOTO KPYIJIOTO CEYEHMS TATH.

Ecnu nonyueHHOE 3Ha4YeHUe M NPEBOCXOANT 3HAYEHHE M,J , ceayer
TIPUHHUMATD Mq M

10.6.3.6. 1/13FI/15HI>IG HanpspKeHUs, BO3HUKaloWMe B pe3bbe OT MOMEH -
Ta qu, ornpenensorcst no gopmyne

M
0: __S",
W,
rae W, =1td3/32 — JJI51 CTUIOHIHOTO KPYIJIOro ceueHus;

W, =nd’ [1—(01/0',- )4J/32 — ISl TI0/IOT0 KPYIJIOTO CEYeHMS.

10.6.3.7. Hanpsxxenune KpydeHus B pe3n0e TIPH 3aTsIre railky onpee-
sisieTest o hopmyie

M,
T, =—,
2w,
rae W, = 0’2‘1: — JJIS1 CIUIOLLIHOFO KPYIJIOrO CEYEHUS;

W, =02d’ I:l ~(d/d, )4] — JUIS TIONOTO KPYIJIOTO CEYEHMSI;

M, =804, — KPYTSIILMIl MOMEHT, AEHCTBYIOLWMI Ha
MOMBECKY;

0, — YCMAME TIpY 3aTsire raiiku;

£ — KO3(hdOUUMEHT, 3aBUCALIMI OT TPEeHUs

B pe3bbe; onpeaensiercs no tada. 10.5.
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Tabauua 10.5
KoadduuueHr & KauecTBO ToBepxHOCTH
0.10 Yucro obpaboTaHHbIE TIOBEPXHOCTH TIPY HATUIUU
’ CMa3Ku
YucTto 0O6paboTaHHbie MOBEPXHOCTH €3 CMa3Ku U
0,13 rpy60 obpabGoTaHHBIE TIOBEPXHOCTU NMPU HATUYUU
CcMa3Ku
0,18 Ipy6o 06pabGoTaHHBIE MOBEPXHOCTU BE3 CMa3KU

[1py Kcnonb30BaHWM TUAPOJAOMKpATA B LIE/SIX BbIpABHUBAHUS Harpy-
30K Ha moaBecku M, = 0. He 1omycKaeTca 3aTAT raek TapeJibuarbix py>XuH
1O/, HaTPY3KOM.

10.6.3.8. B cooTBeTcTBHM ¢ pasaenoM 5 HopM it pacueTHBIX CeUEHUi -
BbIYUC/IAIOTCH TPU TJIaBHBIX HOPMAIbHBIX HAMNPSXEHUs O, G,, C,, KOTO-
pble TIPEACTABASIIOT coboit anredbpanyeckyro CyMMy ACUCTBYIOLLMX B OA-
HOM HamnpaBIeHUYW HANpPSKEHUI OT NPUIOXEHHbBIX K paCYeTHOMY cede-
HMIO Harpy3okK.

10.6.3.9. TlpoBepKa YCIOBUI NMPOYHOCTH NPOUBOAUTCS MOCIENOBA-
TEJIbHO B COOTBETCTBUH ¢ Ta01. 10.2 B 3aBUCMMOCTH OT Harpyxaroimx dax-
TOPOB Y TIPWIOXEHHBIX YCUJTUM. )

10.6.3.10. HanpsixeHue cpesa B pe3nbe onpeaensercs no popmye

T, = O
s§ k4
nd_h,
rae A, — BbicOTa pabouyeil 4aCTh Pe3bObl, MM.

TpoBepka ycioBus IPOYHOCTH MPOU3BOAUTCA corjiacHo m. 10.3.1.
10.6.4. Pacuem na npounocmv wapHupHoiX coeOuHeHull
10.6.4.1. HanpsxeHye cMATHS B lIapHUpax oTpenessieTcs 1o hopMysie

c, = 1’3Q<I Dll )
D= s 7= |
Dhs;.,, D,

a

Dopmyna cripaseanvsa npu yenosuu 1,0 < D,/D < 1,1.
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10.6.4.2. CpenHne Kacare/ibHbie HalIPSKEHUSI, BbI3BaHHbIE 1€ ACTBHEM
Cpe3bIBalOILMX YCWINI B BAIMKE, ONPENeIsIoTCs o popmyne

29
Ty, = D
10.6.4.3. HanpsixkeHHe CMATHsE B LLIAPHMPAX C OBAJIbHBIM OTBEPCTHEM (CM.
puc. 10.1) onpenensiercsi no hpopmyne

3,50,

s/r]: D bt

Gch

10.6.4.4. OG1Me MeMOpaHHbIe HAIPSKEHUS B NIPOYLUMHE C KPYIJbIM
OTBEPCTHEM OT PACTATMBAIOLIETO YCWIIHSI OTNpeaesiorcs no gopmyne

Y
’ shp (eh —Dh)

10.6.4.5. O6uime MeMOpaHHbIe HATIPSIKEHNS B MPOYLLIMHE C OBa/IbHBIM
OTBEPCTMEMOT PACTATMBAIOLIErO YCUIIMS OTipenesisiorcs no gopmyne

9

T Sip (eh -E, ) ’
rae E

o, ~— IJMHA OTBEPCTHS, MM.
10.6.4.6. OGu1Me MeMOpaHHbIE HAMPSXKEHHUS B IIPOYIIMHE C OBAJIbHBIM
OTBEPCTUEM OT PACTATMBAIONIETO YCUJIUS ONpeaestoTcsa no dopmyne

G = 3Qq (eh +Ey, )

z 2
2s/l[) (e/l - EOI!)
rae E, — An¥Ha OTBEPCTHS, MM.

10.6.4.7. I1poBepka ycJioBUSI MPOYHOCTH NPOU3BOAUTCS COIJIACHO
n. 10.3.

10.6.5. Pacuem na npouHocms naacmun

10.6.5.1. MakcumMalibHas JJoKajlbHast Harpyska B riactuHe (cM. puc. 10.1)
y3/1a COeMMHEHHWS MOABECKU C S3KPAHOM onpelensieTcs 1o popmyne

QL = KQq/np/ ’
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TAE #n, — YUCJIO MIACTWH, WT.;
K — K03 ULMEHT HEpaBHOMEPHOCTH; onpeaensieTcs: no 1aba. 10.6.
Tabauuya 10.6
Hucno racrve n, KoapduimeHr HepaBHomepHocTH K
1 1,0
2 1,2
4 1,3
6 1.4
6 1,4

10.6.5.2.06u1ve MeMOpaHHbIe HANPSXKEHUS B IUTACTMHE OT yeunus Q,
orpeensiorcs no popmye

-9
z )
Fpl(p
rae F, =e,s, — nJowaib NONEPEeYHOro CEYeHUs TUIACTUHbI, MM%;
o} — KO3(PULHEHT NPOYHOCTH, ONpeaensieMblii coriac-

Ho 1. 10.4.1 (Npy HaJIMYMK CTHIKOBOTO LIBA).
10.6.5.3. OO011Me M3TUOHbIE HATIPSKEHUS B TJIAaCTMHE OT CMELLEHUS
onpeaensitores o dopmyJie

_3E's,Al

pl

lil(P

>

24A,1,0,

rae AL, — cmeweHne mnactunbl, Mm: Al =

. .
3 3
€, Som, (21,, -1, ) +1,0,

10.6.5.4. TTpoBepka ycnoBust TPOYHOCTH MPOU3BOIUTCS coracHo 1. 10.3.
10.6.6. Pacuem na npourocme onopuuix naum

10.6.6.1. DKBUBAJIEHTHOE HATIPSXEHWE B TIPSMOYFOJbHONI ONMOPHOI
nnactuHe (puc. 10.8) ¢ psinoM oTBepCTHii OT ycusnsa Q ompenensieTcs: o
dopmyne, cripaBeaIMBOM 1151 AIOObIX Pa3MEPOB TJTUTHI B TUIAHE:

=" Qq
C,=¢ =
Sap

© Odopmacune. 3A0 HTL 116, 2010



308 Hopmui pacyema na npounocns cmayuonapoix

roe ¢¢ — ko03dduUMEHT, NPUHUMAEMBblii B 3aBUCUMOCTH OT criocoba
OMUPaHMS TUINTHl U BaAPMAHTOB HarpyxeHus no tabdn. 10.7.

Tabauua 10.7

12 G »

MapameTp B Mapamerp o

2462146246246

2 1,0 1,712,21 0,67 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

ITpumenanusa: 1. [Ins npoMeXyTOYHBIX 3HAUeHU KOADPULHEHTH ONpeaensoTcs
JIMHEHHOM MHTepnonsunei oinxaliinx 3HaueHuit ¢ okpyrnennem 10 0,1 B Gosbiuyio
CTOPOHY.

2. Mpu o < 2 koadhGHULUNEHTB ONPESENSIOTCs IMHERHOI SKCTPANONsLUUE C OKpYr-
neHueM 1o 0,1 B GONBLIYIO CTOPOHY.

st ninThl, 3alUeMIIEHHOI 110 OMOPHbIM KpoMKaM (Tum | Ha puc. 10.8),
¢’ = ¢,,, €CIM Harpy3ka pacrnpejesieHa no KOHTypy OTBEpCTHs, U ¢” = ¢ ,,
€CJIM Harpy3Ka pacripefesicHa Mo 1IMpUHe KOjblia.

Hist runthl, CBOGOAHO OTIEPTOH MO ONOPHLIM KpoMKaM (tum 1), ¢" = ¢, ,
€CJIM Harpy3ka pacripefiesieHa 1o KOHTYpY OTBepCTHsl, U ¢ = c,,, €C/IM Ha-
rpy3Ka pacrpeziesieHa 1o IHUpUHE KOJbLIA.

KoauumneHTst ¢, u ¢,, COOTBETCTBYIOT Nepe/laye Harpysku yepes
raiiky, BHyTpeHHMI AnaMeTp KOTOPOii paBeH IMaMeTpy OTBEPCTHS B OIOP-
Hoii e (puc. 10.9).

IMapameTp o onpenensieTcs: Kak OTHOILEHHE PACCTOSIHUS MEXKY OIOp-
HBIMY KPOMKaMH K IUaMeTPy OTBEPCTHS:

a=a/r,

I€ pacCTOSIHME a NMPUHUMAETCS PABHBIM PACCTOSIHWIO MEXJY CTEHKaMU
OMnopHbIX 6anok.
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e

fJ 2r
2r
L/ 2r =

S & o /] o f/

A a J

N

T~
2a 2a 2a
Tunl Tun ll Tun il

Puc. 10.7. Tunbl ONOPHBIX NIUT

TapameTp [ onpesensieTcsi KaK OTHOLLEHUE PACCTOSTHUSI MEXAY LEHT-
paMM OTBEPCTHIA K AMAMETPY OTBEPCTUI:

B=t/r

10.6.6.2. DkBUBaJIEeHTHOE HaMNpsKeHUE B TIPSIMOYTOJbHOM ONOPHOI
TUIWTE C €IMHUYHBIM OTBEPCTHEM (CM. puc. 10.8) ot yeunus Qq ornpenens-
eTcst 1o popmyne, CripaBelIUBOM 1J1s1 JIOObIX Pa3MEPOB TUTUTHI B TJIAHE:

.
ap
rae ¢ — ko3 ULMEHT, TPUHNMaeMbiii B 3aBUCUMOCTH OT criocoba onu-
paHMs TUIMUTHl U BapuaHTa HarpyxeHus no tabm. 10.8.

JInst TIWTBI, Y KOTOPOU ABE MTPOTHUBOIOJIOXHbBIE KPOMKH 3aLLIEMJIEHBDI,
a aBe apyrue ceoboansl (tun 1), ¢* = c,,, eciv Harpyska pacripeaeneHa rno
KOHTYpPY OTBEPCTHS, U ¢ = ¢,,, €CJIM Harpy3Ka pacripeesneHa no 1uMp1uHe
KOJblIA.

s TUIMTBI, Yy KOTOPOU ABE TPOTHMBOMONOXHBIE KDOMKM CBOOOTHO
OTEPTHI, a ABe Apyrue cBoboxHb! (Tvn 11), ¢’ = ¢, , ecin Harpyska pacrpe-
JleJieHa 110 KOHTYpPY OTBEpPCTHsl, U ¢ = ¢,,, €CIIM Harpy3ka pacrnpenesneHa
MO WHPHHE KOAbLA.

L anThl, 3alEMJIEHHOM 1O KOHTYPY, TIpU Harpy3Ke, pacripeieiieH-
HOM 1o KOHTYpY oTBepcTHsa (Tun 1), ¢ = .

151 uThI, CBOOGOJHO OFIEPTOi MO BCEMY KOHTYpY, TIpU Harpy3ke, pac-
npefeneHHo no wuprHe xosbua (tvn I11), ¢ = ¢,

32?

427
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a 2r 6 3r

v/ B 7R

2a 2a

AN

AN

Puc. 10.8. BapuaHTsl HarpyxeHus:
a — HarpyXeHUE TI0 KOHTYPY OTBEPCTHSI; 6 — HArpyXeHUe Mo LUpUHe KoNbLa

Tabauua 10.8

C3 Cy €4 ) Cs 62

IMapa-

IMapamerp o
MeTp y paMerp

214(6(2[4(6|2,4(6(2]4(6/2[4(6|2]|4]6
2 [1,0]1,9]26]06]1,5[2,112,6]55]|7,3[1,9[42]|54]0,7[1,0{1,0/09] 1,5] 1,5
4 11,001,3]1,6/06]1,0]1,4|1,6(3,1{42|1,2|24{3,4|1,0| 1,1|1,2] 1,5| 1,8/ 2,0
6 [1.0]1,2[1,4{06/09]1,2]1,3]23]|32]1,0[2,0{291,0[1,2| 1,4| 1,5[2,0] 2,1

Ilpumeuanua: 1. [1ns NpoMeXyTOUHbIX 3HAYEHU I KOI(DHULMEHTBI ONpPeLessiioTcs
‘INHEHO! MHTepnoasuuei 6auxaillrx 3HadeHnit ¢ okpyrenuem 1o 0,1 B 6oabluyio
CTOPOHY.

2. Mpu o < 2 K03DbDUUMEHTBI ONPEACNSIOTCA JMHEHHOK 3KCTPANOASILUE C OKPYT-
nieHreM 1o 0,1 B GONBILYIO CTOPOHY.

ITapameTp o onpeaensieTcs: Kak OTHOLUEHWE PACCTOSTHUS MEXIY OINop-
HBIMM KPOMKaMM K IMaMETPy OTBEPCTUS:
o=afr.

ITapameTp Y onpeensieTcs KaK OTHOLIEHUE JUTMHbI ONIOPHBIX KPOMOK
K AMaMeTpy OTBEPCTHS:

Y=b/r.

10.6.6.3. TlosyyeHHbIE 3HAYEHMSI DKBUBAJIEHTHOI'O HAIPSIXKEHUS He
JIOJKHBI TIpeBblinath 1,5[c] cormacHo n. 10.3.
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10.6.7. Pacvem na npounocms waii6

10.6.7.1. Ecnu pagnyc TIpUIOXKEHWST HAarpy3Ky (paauyc JIMHUY KOHTaK-
Ta 7,) He IPEBOCXOINT CPEHETO Pafinyca LIaiiObl, T. €. 7, < r + R, TO 3KBMBa-
JIEHTHOE HaIpsKeHNe B KOHUYECKON 11ait0e OT Harpy3KH TIpH JIIOOOM yrie
KOHYCHOCTH OITpeaensieTcst o Gopmyine

_ Qq (r + R)
“ 16mrh(R-r)
10.6.7.2. TTony4eHHO€E 3HaYE€HWE SKBUBAJIEHTHOIO HATIPAXEHUS He
JOJKHO nipeBbiluath 1,2[c] cornacHo m. 10.3.
10.6.7.3. HanpsixxeHust OT cpe3a B ONMOPHOM OypTe KOHMYECKOM 11aii0b

1, =0, /4n(r} =),
rae r, — HapyxXHbii paanyc Gypra.
10.6.7.4. 3a cueT 6OJILLIOH JJIMHBI 30HbI KOHTAKTa chepUUECKOi U KO-
HUYECKOM LIai0 HANpsKEHUs] CMSITUSI B 9TOM 30HE OKa3bIBAIOTCSl 3HAYM -
TEJIbHO MEHBbLIE AOMYCKAEMbIX, TIO3TOMY ITPOBEpPKa Ha CMSITUE HE TIPOU3-
BOAUTCSI.
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11. METOIMKA PACYETA HA ITPOYHOCTbD ITPU
CEVICMUYECKOM BO3JENCTBUM

Hactosiuwnii paznen ycraHapiayBaeT TpeOOBaHMSI K pacyeTy ceiicMUuyec-
KHX Harpy3oK Ha napoBble CTALIMOHAPHbIE KOTJbI, UX 3JIEMEHTHI U TPYOO-
NpoBObI ropsiyeii Boabl v napa. C nNoMouiblo pacyeToB IMPOBOANTCS OLIEH-
Ka CEMCMOCTOMKOCTH 000pYIOBaHMsl, a TAKXE OINpeAe/iSIoTCS MepOTpusi-
TUS 110 00ECNEeYEeHNIO CEIICMOCTOMKOCTH Ha CTaiuy NPOEKTUPOBAHHUS U B
npoiecce IKCITyaTauuu.

11.1. YcnosHbie 0003HaYeHus

11.1.1. B pa3nesie NpUHSITH CAEAYIOLIME YCTOBHBIE 0003HAYEHWs1, MPe-
cTaB/ieHHble B Tabn. 11.1.

Tabauua 11.1

VHHULIA
CumBon Ha3zBaHue Ex
N3MepeH st
1 2 3
s O61ume MeMOpaHHbIE HATNPSDKEHUS C y4eTOM MIla
s CeAICMMYECKOTO BO3AEHACTBHISI )
MecTHble MeMOpaHHbIe HATIPSIKEHYST, BO3HU-
KalolMe OT HePaBHOMEPHOTO pacrpeneieHust MITa
s Harpy3ok, ¢ y4eTOM CEHCMUYECKOro BO3aei-
CTBUS
5 O011Me M3rMOHbIE HATIPSDKEHHSE C YYETOM Ceiic - MIa
bs MHWYECKOTO BO3IEHCTBUS
Oy Hanpsxenue cMmsiis MIla
T HanpsikeHue cpesa MIla
OrHocute/IbHOE AeMITrpoBaHue (B HOMSAX OT
k KpuTHYeCKOro Koo hpuimeHTa aemndupoBa-
HusT)
N Yucno creneHeit cBOOOAbI pacyeTHOM MOILEIH
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Oxonuanue maba. 11.1

1 2 3
g HopmanbHoe yckopeHne cBOGOIHOro najaeHNs m/c?
alh) 3aBHUCUMOCTb YCKOPEHUsI OCHOBAHUSI OT Bpe-
MeHU
[M] Marpuua Ko3hdUUMEeHTOB UHEpLIUU

IC] Marpuua k03hdULIMEHTOB XECTKOCTH

(D Yactora ccOCTBEHHbIX Koiebalnit paa/c (Ii1)

HYD |HopmanbHble yCIOBHUSI IKCTUTyaTallnK

n3 TlpoekTHOE 3eMIETPSICEHUE

CA CuHTEe3UpOBaHHas akcejeporpaMma

JICM  |JInHeiiHo-crieKTpanbHbIM METO,

MIA |[MeToa IMHAMHUYECKOTO aHau3a

12-6an1bHas 1iKana MIHTEHCUBHOCTHY 3eMJie -
MSK-64 |Ttpacenuit 1964 r., paspaborannas C. Mense-
neBbiM, B. LLInoHxoepom 1 B. Kapunkom

11.2. O6wmme nosiokeHust

11.2.1. PacyeT Ha ceiicCMOCTOMKOCTb SIB/IIETCSA 00s13aTeIbHbIM 3TaroM
TIOBEPOYHOTO PACUYETa U CAYXKUT AJ1s ONIPEAETIEHUSI BO3MOXHOCTH UCTIOb-
30BaHUST 000PYNOBAHUSl B paiiOHAX C TIOBBILUEHHOW CEMCMUYECKON aK-
TUBHOCTbIO.

11.2.2. Lleabio OBEPOYHOTO pacyeTa Ha CeICMOCTOMKOCTD SIBIFETCS:

TIPOBEPKA TIPOYHOCTH 3JIEMEHTOB 000PYIOBaHUS;

OLIEHKA B3aUMHBIX CMEILIEHU I, cOylapeHuli 31eMEHTOB KOHCTPYKLIWT;

pa3paboTKa MepOTIPUSITHIA, HATIpaBIeHHbIX Ha CHUXEHHUE PAaCYETHBIX
JMHaMUYECKUX HArpy30K, B CIIyYasx, KOTAa pacueT He MOATBEPXKAAET obec-
neyeHue TpeOOBAHUN CEMCMOCTOMKOCTH.

11.2.3. OcHOBHBIE KPUTEPUU CEIUCMOCTOMKOCTH 000pyaoBaHUS Oa3u-
PyroTCa Ha Takux (paKTopax, Kak:
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HEo0X0AMMOCTb obecrnedyeH st 6e30MaCHOCTU OMepPaTUBHOIO NepcoHaa
CTaHUMMU;

BaXHOCTb KOMIOHEHT TEXHOJIOrMYECKOro 000pyl0BaHUsl U CUCTEM,
HEOOXOAMMBIX /151 BbIpaOOTKU 371€KTPO3HEPrUy U Tela;

aHaJM3 HaYaJIbHOM CTOMMOCTU M 00beMa MOTEHUHAJIbHBIX 3aTpaT Ha
PEMOHT WM 3aMeHYy 000pYA0BaHMs1, TIOBPEXAEHHOTO B pe3ysbTaTe ceiic-
MHUYECKOI0 BO3IEICTBUS,

BO3MOXHOCTb UCTI0JIb30BaHMsI aJIbTEPHATUBHbIX YacTeil u cucteM 000-
pyaoBaHus;

OLICHKA MOBEACHUS Y B3aUMOMACICTBUS OTAEIbHbIX CUCTEM MPU 3eM-
JIETPSICEHNH;

aHaau3 BO3MOXHbIX MOTEPb OT MPOCTOEB OJIOKA BCJIEACTBUE TIOBPEX-
JieHMs1 060pynOBaHUs TIpH CEMCMUYECKOM BO3JEHCTBUM.

OcHoBHoI#1 Kputepuii ceitcmoctoiikoctn TOC 1 TOLL MoxHo cdop-
MYJIMPOBaTh CAEAYIOUIMM OOpa3oM: CTAaHLMS AOJIXKHA MPOTUBOCTOATh C
MWHUMaJIbHBIMUA CTPYKTYPHbBIMM TOBPEXIEHUSIMA U HETIPOLOIXKUTE b~
HbIM TNpeKpalleHMeM BbIPAOOTKM 3EKTPOIHEPIUN U TeTiia 3eMJIeTpSs-
CEHMIO, KOTOPOE BBI3bIBAET YCKOPEHME IPYHTA TOJIbKO C HU3KOM (0KO0JI0
10 %) BepOATHOCTBIO MPEBLILIEHUS B TeUEHHUE [1IPOEKTHOTO CPOKA CNYXK-
Obl CTAaHUMU.

11.2.4. [1oBepouHblii pacyeT HEOOXOAMMO NPOBOJUTh C Y4ETOM Oeii-
CTBMSI BKCITIyaTallMOHHbIX U CEACMMYECKHX HATrPy30K.

BeTpoBbie HArpy3Ku Ipy pacueTe Ha CeiCMOCTOMKOCTb HE YYUTHIBAIOTCSI.

IIpoekTHOE ceficMUYecKoe BO3JeMCTBUE 3a0aeTCA B COOTBETCTBUU C
o0Lel KoHLenuue ceiicMOCTOMKOCT 00BbEKTOB TEIIO3HEPIETUKY B
BUJIC aHAIOTOBBIX aKcejleporpaMmM ISl TUIOLAAKK CTPOUTENbCTBA CTaH-
LMY, UMEIOLLEH MaKCUMAJIbHbIE TMKOBBIE YCKOPEHMSI, COOTBETCTBYIONIE
MOBTOPSIEMOCTH OAMH pa3 3a CPOK CyKObl cTaHLMU. I1py 5TOM TTIMKOBbIE
YCKOpPEHHsl HOJKHbI UMeTh He 6onee yeM 10 %-Hyio BEpOSITHOCTb MX Npe-
BbILLIEHHS 32 NPUHATBIMA NEPUO OBTOPSIEMOCTH.

B npoueaypy onpenesieHust nHteHcUBHOCTH 13 B 00111EM Cilyyae n0J1-
>KHBI BXOAUTb CJEAYIOLIMUE DTAlbI:

onpeneyieHUe PETMOHAJIbHOMN CEMCMUYECKOI aKTUBHOCTU M BEPOSITHO-
CTH BO3HUKHOBEHHSI 3EMJIETPSICEHUIT pa3IMYHOI MHTEHCMBHOCTH Ha OC-
HOBaHMHM aHAIN3a UCTOPUYECKUX Y MHCTPYMEHTANbHBIX JaHHbIX;

YCTaHOBJIEHUE Y KiacCuHKalMs BCEX re0jIOrM4ecKux pa3jioMOB B 30He
80—100 km;




Komno8 u mpyb6onposodos napa u 20psHeli 600t 315

onpeleneHie MaKCMMadTbHO BO3MOXHBIX 3€MJIETPSICEHUI, KOTOpbIE
MOTYT MHULIMMPOBATLCS KaXIbIM U3 Pa3jioOMOB, U YCTAHOBJICHWE MOBTO-
PAEMOCTH J1J151 KaX10TO COOBITUS 3eMJIETPSICEHUS;

pacyeT MUKOBbIX 3HAYEHHWI YCKOPEHUI IpyHTA Ha TUIOLIA/IKE, BbI3BaH-
HbBIX IBUXEHUSIMU OTIEbHBIX Pa3JIOMOB;

oripenesneHye napameTpos [13 (MpoeKTHOTO CrieKTpa, akceneporpamMm
U NPOEKTHOTO MAaKCUMAJIbHOTO ITMKOBOTO YCKOPEHHS TPYHTA) 1Sl IPUHSI -
TOM TMPOEKTHOM ITOBTOPSEMOCTH 3€MJIETPSICEHUST.

11.2.5. B cooTBeTCTBUM € 00OLIEH KOHLIETILIMI U KPUTEPUSIMHU CeiicMOocC-
TOMKOCTU MPUHLMN CEMCMO3aLLIMTB CTAHIIMM 3aKJTIOYAEeTCsl B ee He3omnac-
HOM OCTaHOBE TMPHU 113 M ITOCAEUYIOLLEM 11YCKE Yepe3 KOPOTKUI MPOMEXy-
TOK BPEMEHU NMPU OrpaHUYEHHOM 00bEME BOCCTAHOBUTEbHBIX PaboT. [ls
obecrieueHVIst 5TOM 3a1auM BCe TEXHOJNOTHUYECKOE 000PYN0OBaHME U CUCTEMBI
CTaHIIMU IO/KHDI ObITh Pa3ae/ieHbl Ha ABE KATerOpMM CEHCMOCTOMKOCTH.

Kamezopus 1s. CucteMbl ¥ 060pYIOBaHKE, /151 KOTOPBIX BHITIONHSIETCS 000~
CHOBAHME CEMCMOCTONKOCTU (TIPOYHOCTU U (WJIK) pabOTOCIIOCOOHOCTH):

CHUCTEMBI YU 000pYIOBaHUE, 00ECTIEYM BAIOLIIME aBAPUITHBIHM OCTAaHOB 6J10-
Ka;

CUCTEMbI U 00OPYAOBAHWUE, KOTOPbIE MOTYT SIBJISITHCS IOTEHLIMAIbHBIM
UCTOYHMKOM I10Xapa B pe3ybTaTe CeCMUYECKOro BO3AEICTBUS,

CpEACTBa MOXapOTYILLIEHUS

OCHOBHOE M JI0pPOTrocTosilliee 000pya0BaHUE, KOTOPOE HE MOXET ObITh
BOCCTaHOBJICHO 1 3aMEHEHO B OTPaHUYEHHBI I TIEPUOJ BPEMEHU U NMOBPEX-
JIEHUE KOTOPOTo MPUBEIET K 3HAYUTEITBHOMY 3KOJOTMUECKOMY WU (DU-
HaHCOBOMY yllepOy (HanmpuMep, KoTel, TypOuHa, AeaspaTop, UTATeIb-
HbI¥ HAacoC, ILIMOCOC, CUJIOBbIE TPAHC(HOPMATOPHI, NYTheBbIE BEHTHJIATO-
pbl, MENIBHULIBI, 0AKW Ma3yTa, BOAbI M T.1.);

OCHOBHbIE TpYyOOTIPOBOIbI ITapa Y MATATeIbHOM BOABI.

Kamezopusa 11s . Bce npounie cucteMbl U 060py10BaHKE, BaXHBIE C TOY-
KM 3peHus obecrieueHUs1 paboTOCTIOCOOHOCTH CTAHLIMU U HE BOLLEALLNE B
KaTeropuio Is, nomKHbI MMEThb TIPAKTUYECKYIO0 BO3MOXHOCTb OBITh BOCCTA-
HOBJIEHHBIMY B OI'PAaHUYEHHBIH TIEPUOJL BpEMEHHU TOC/IE 3eMJIETPSICEHUS,
OTIpeeNsiEMbIiA TOCYNapCTBEHHBIMU, PETYJUPYIOIIMMU U HaA30PHBIMU
opraHamu. [Ljist 3TUX CUCTEM BBITTOIHSIETCS YITPOILIEHHAST OLIEHKAa OXU1ae-
MBbIX roBpexaeHnii B pesyawrate [13.

Kpome Toro, Heob6xoauMo yaeasiTh 0co60e BHUMaHWEe KOHCTPYKUMSIM,
CHCTEMaM U dJIeMEHTaM 000pYIOBaHMS1, KOTOPbIE B pe3yJibTaTe ceficMMuec-
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KOr0 BO3[IECTBUSI MOTYT TIOBPEIUTb CUCTEMbI U 000PYIOBaHUE, OTHECEH -
HOE K KaTeropuu ls, n, Takum o6pa3om, HapyluuTs (PyHKLUHU obecreye-
HUs1 6€30IaCHOCTU CTAaHUMM JIMOO NPUBECTH K GOJIbILIMM MaTepUATbHBIM
norepsiM. 10KHBI ObITH MPEATIPUHATBI MEPBI MO TPeAOTBPALEHUIO BO3-
HUKHOBEHMS YKa3aHHBIX CUTyalluii.

11.2.6. PacueT Ha ceiCMOCTOMKOCTb NPOBOAMTCS 11sk 000PYJOBaHMS 1
TpyOONpPOBOAOB CTaHIIMIA, YCTAHABIMBAEMBIX B paiioHaX CECMUYHOCTbIO
7 6annoB U1 BbilLeE.

11.2.7. UateHcnBHOCTS [13 ( MakCHManbHBL ypOBEHb YCKOPEHMS HA TPYH-
T€) TIPY OTCYTCTBUM CTIIELMANIBHOTO CEACMOJIOTMYECKOT0 000CHOBaHMS YCTa-
HaB/IMBAeTCAd B COOTBETCTBUM C KapTaMM CEMCMMYECKOTO PaliOHMPOBAHMS
[1s1 1 xaTeropuuy noBropsieMocTH, B coorBeTcTBUM co CHHUIT 1.2.-4—98*.

11.2.8. MakcuMalibHbli YPOBEHb YCKOPEHUS aHAJIOTOBbIX U CUHTE3U-
POBaHHbBIX aKCEJIEPOrpamMM, IPUHUMAEMBbIX B KauecTBe XxapakTepuctuk 13,
JIOJIKEH COOTBETCTBOBATH I1. 11.2.7 uam MoOXeT ObITh MPUHAT B COOTBET-
CTBUM C Tabin. 11.2.

Tabauya 11.2
MakcumanbHblii ypoBeHb yckopennii 113

CeiicMMYHOCTD TUIOLLAIKM, B Gansax 7 8 9 10

MakcumanbHbI YpoBeHb yckopeHms, B ioasx g | 0,1 | 0,2 |1 0,4 | 0,8

11.2.9. [1pu NoBBILLIEHWN WX ITOHWXKEHWH YCTAHOBJIEHHONH NHTEHCHUB-
HocTu I13 Ha 1 6ai1 MakcUMalbHbIA YPOBEHDb YCKOPEHMSI 3aJaHHBIX aKCe-
JIeporpamMm M (MJM) CIEKTPOB OTBETA JOJXKEH COOTBETCTBEHHO YBEINYN-
BaTbCsl WIM yMEHbLUATLCS B [Ba pasa.

11.2.10. 3a nipaBWIbHOCTb MPOBEAEHHST pacyeTa Ha CeiiCMOCTOMKOCTb OT-
BETCTBEHHOCTb HECET NPEATIPHSITUE WY OPraHn3allyisl, BbIMOMHSBIIME PACYeT.

11.2.11. TepMuHBI 1 OTIpeie/ieHUs, IPUHSITHIE B JAHHOM pasjefe, Ipyu-
BEIEHbl B CIIPABOYHOM NPUIOXKEHUM.

11.3. TpeGoBanug K pacuery

11.3.1. MicxomHbIMM J@HHBIMM ISl pacueTa Ha CEIiCMOCTOMKOCTD SIB-
JISIOTCS:

* CBelleHHS1 0 IOKYMEHTE C TAKUM 0003HaueHHEM He 0OHapyxeHbl. KomriekT kapT obuiero ceii-
CMHYECKOTO paiioHrpoBaHus Tepputopin Poccuiickoit epepaunn Bmoyen 8 CHull 11-7-81
«CTpoMTENbCTBO B CeCMUYECKUX paitoHax». ([Tpumeyu. uzd.)
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6annbHOCTh [13 M MakcHManbHBIE YPOBHU YCKOPEHUI PACUETHBIX aKCe-
JIEporpamm;

Bo3aeiicTBust I13 B BUAE akceneporpaMM U (W11) oruGalolIMX CITEKTPOB
OTBETa JJIsl MECT YCTAHOBKM KOTJIOB MO TPEM B3aMMHO MEPTIEHANKYISIP-
HBIM HaMpapJeHUsM (BEPTUKATLHOTO 1 IByX TOPU30HTAIbHBIX);

HATIPSIKEHNST WIM BHYTPEHHUE YCWIIMS TIPM HOPMAJIBHBIX YCIOBUSX
3KCIUIyaTaluM.

11.3.2. OueHka cefiCMOCTOMKOCTY MPOU3BOIUTCS TIPU AEHCTBUU OBYX
TOPU3OHTAJIbHBLIX U BEPTUKAIbHOTO HATPaBJI€HUI CEHCMNYECKOTO BO3-
[eACTBUSA, TIPY 3TOM BEJTMUHHbI CEIICMMYECKUX HATPY30K B YKa3aHHbIX Ha-
NpaBJIEHUsIX JONYCKAETCS ONPEAENATb PA3AEIbHO.

11.3.3. Topu3oHTaNIbHBIE pacUETHbIE CEHCMUYECKIE HATPY3KU CIIEayeT
NPYHUMATDh ACHCTBYIOLIMMHU B HATpaBieHNIX TIPOJOJIbHOUN U Tornepey-
HOM OCeil KOHCTPYKLHM.

11.3.4. INpu oTCYTCTBUM KOHKPETHOM WH(MOPMALIMK O MUKOBOM YCKO-
PEHMU BEPTUKATBLHOM COCTABASIIOLIEH Koe6aHWil TpyHTa lienecoobpas-
HO TIPUMEHEHME OMNpeleIEHHOT0 COOTHOLIEHUSI MEXIY MUKOBBIMU YCKO-
PEHMSIMI B BEPTUKATBHOM M TOPU3OHTAILHOM HaMpaBAeHUSIX. DTO COOT-
HoOllleHWe, KakK npaBuio, Bapbupyetcs ot 0,5 10 1,0 1 MoxeT OLITh
MaKCUMalTbHbIM Ha y4acTKax, NpUIeTalolLyX K o4ary 3eMJeTpsiceHus. YKa-
3aHHOE COOTHOLLIEHUE 3aBHCUT OT XapaKTePUCTUK ovyara, CaMoii TUIOLIa--
KM, €€ yIaJeHHOCTH OT 3TMLIEHTPa, a TaKXe oT Apyrux ¢akropos. [1pu
OTCYTCTBUM CMIELUATbHOTO 0G0CHOBAHMUSI PEKOMEHAYETCs 6paTh 2/3 OT -
KOBOT'O YCKOPEHUSst B TOPU3OHTAIbHOM HarpaBieHUH.

11.3.5. BHyTpeHHUE YCUIUs B 3JIeMEHTaX KOHCTPYKLIMU OTIPEAETISIIOT-
Csl U3 YCNOBMSI OTHOBPEMEHHOTO CEMCMUYECKOTO BO3ACHCTBUS IO BCEM
YYUTBIBAEMbIM HampPaBJEHUSIM.

Eciu pacyeT npou3BoauTCs OTAEIbHO N0 KaXKA0OMY U3 HaTIpaB/ieHUi, pac-
YeTHBIE BHYTPEHHWE YCUIUA (CVJ1bi ¥ MOMEHTBI OTHOCUTEJTBHO TJIaBHBIX OCEM
CEUEHUSI U OTHOCUTENbHBIE MEPEMELLIEHHST) OMpeNensioTes 1o hopmye:

N, :\/N/f\' + Ny + N »

e N, — pacueTHOe YCWIue B k-M CeucHuH;
Ny N, N, — pacueTHOE yCuaue OMpeseleHHOTO Buaa B k-M ceve-
HUH NIPU CEHCMUYECKOM BO3AEHCTBUHU COOTBETCTBEH-
HO BHOAb Ooce¥ X, Y, Z (aBe ropu3OHTalbHbIE U BEP-
TUKaNbHasi COCTaBJAIOLINE).

© Odopmuenne. 3A0 HTL I16, 2010



318 Hopmui pacyema na npounocms cmayuonapivix

11.3.6. CeiicMuyeckuit aHalIU3 JOKEH MPOBOAUTHCS TGO MO OIHOMY
U3 METOIOB IMHAMMUUYECKOTO aHaM3a, 1M00, eC/iv J0Ka3aHa BO3MOXHOCTb
HCIOJIb30BaHMsl, [10 METOY SKBUBAJIEHTHOI CTATUYECKOM Harpy3ku. DTu
METO/Ibl, KaK IpaBUiO, OCHOBaHbl Ha IMHEMHO-YIIPYIOM aHajin3e CUCTEM
TIpY YPOBHE AONYCKAEMbIX HaNpsiKEHMM, OJU3KOM K TIpeAeny TeKyYecTr
Matepmana. OgHaKo ISl CrieunaibHbIX Cy4aeB MOXET OblTh MCIOJb30-
BaH TakKX€ HEJMHEMHbIH aHAJIN3 CUCTEM U MX ONOP C YYETOM IJacTHYec-
KHMX XapakKTepUCTUK MaTepuana.

11.3.7. T1pu BbINOIHEHMH TIOBEPOYHOIO pacyeTa Ha CeICMOCTOMKOCTD J0J-
>K€H ObITb UCIOJ1b30BaH OTMH M3 METONIOB IMHAMUYECKOTO aHaNU3a, HarpyuMep
METOJ, pacuera no crniekrpam oteeta (JICM) mnu METoA pacyeTa no akcesepor-
pammam cericMuueckoro Bozaeictausi (MIA). T1pu npvMeHeHM METOOB AU~
HaMMYECKOI0 aHAIN3a JOKHbI ObITh BbINOIHEHbI CIEAYIOLLME YC/IOBUS.

1. OGecrieueH NpaBUABHbII BHIOOP MeTOAA JMHAMUYECKOTO aHaIn3a
(o cnexrpaMm OTBeTa UM MO aKcejJeporpaMmam) UCXoAsh U3 0COBEeHHOC-
Tel aHAJIU3UPYEMOM CHUCTEMBI U 3a1ay aHau3a.

2. JlomxHo ObITh 00ecnieueHo nojaydyeHue Beeit HeoOxoaumoit nHdop-
MalUWU MO HaNpsSXKEeHHO-1e(HOPMUPOBAHHOMY COCTOSIHMIO CUCTEMbBI U €€
OIOPHO-ITIOABECHOM CUCTEMBI C YYETOM BCEX BO3MOXHBIX CMELLIEH I, M0~
BOPOTOB M OIPOKMUAbIBAHUSI KOHCTPYKLIMM, a TaKXe B3aMMOJENCTBHUS C
coceHUM 00opyaoBaHMEM M cucTemaMK. Kak mpaBuio, st JOCTHXE-
HUS 3TOM LeIr AODKHBI ObITh MCIIOJNIb30BaHbl TIPOTPaMMbl pacyeTa, oc-
HOBaHHbI€ Ha METO/Ic KOHEYHOIO 3jIeMEeHTAa.

3. PacuetrHast imHaMHMuecKasi MOZIEJb JIOJKHA COCTOSITh U3 JIOCTATOYHOIO
KOnMyecTBa creneHeit ceobonw (Mace). Konnuectso creneHei cBoOOIbI CUu-
TAETCs1 JOCTATOYHBIM, KOIIA YBEJIMUEHHE UX YMcia He TIPUBOAMT K M3MEHe-
HMIO peakLMU CUCTEMbI Gosiee 4eM Ha IecsTh NpoLieHTOB. B KauecTse apyroro
KPUTEpUS NOCTATOYHOCTH YYUTHIBAEMOIO YMCIA CTENEHEN CBOOOIbI MOXET
ObITb UCTIONB30BAH CJICAYIOIMIA: KOJIHYECTBO CTerneHei cBOOOIbl CHCTEMBI
JIOJDKHO T10 KpaiiHeil Mepe B JiBa pa3a TIPeBOCXOANTb KOMMYECTBO YYUThIBAE-
MbIX COOCTBEHHBIX (POPM KosieOaHHii NPU OTIpeieIEHNH PEAKLIMM CUCTEMBI.

4. B cnyuae ecny pacyeT Ha CeMCMOCTOMKOCTD BBIMOJIHSIETCS € YYETOM
orpaHuyYeHHoro yucaa ¢hopM KonebaHuii, HampUMep, TOJIbKO 10 YaCTOThI
33 1, npu onpene/ieHNN CeMCMIIECKMX Harpy30K JOJKHbI UCIOJIb30BaThCS
METOIBI, YYUTBIBAIOILME BIUSIHUE Bbicuimx ¢opM KojiebaHuii. Ecnm crne-
LMaNIbHbIE METOAbI yyeTa BbICIUMX (POPM KOJIeOaHMI He MCIO/b3YIOTCH,
YJMCII0 YYMUTbIBaEMBIX (POPM JOIKHO ObITh YBEIMUEHO. YMCII0 YYUTHIBAEMBIX
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$opM cUUTaETCs AOCTATOUHBIM, KOT1a USMEHEHUE UX YUC/IAa HE NTPUBOAUT K
M3MEeHEHMIO peaKlIK Ha ornophl 6osee yem Ha 10 %.

5. J1omXHBI ObITb Y4TEHbBl OTHOCUTENbHBIE CMELIEHUS TOYEK ONTMPaHUs
CHUCTEMBI TPYOOTIPOBOJAOB U Pa3UYHOE AUHAMUYECKOE BO3AECHCTBUE HA
OMNoOpHI TPYOONIPOBOAA MPU CEMCMUYECKOM BO3eCTBUU. Takoit yueT obec-
MEYMBaAETCA CAEOYIOIINMHU pacueTaMy:.

METOJO0M MOAATbHOTO AaHAIU3A MO CIIEKTPaM OTBETA HA MHOTOOIOp-

HOE BO3NENCTBUE;

METOIOM MOJAJbHOTO aHa/IM3a 10 orubarollieii CrieKTPOB OTBETA;
METOLOM MHTETPUPOBAHUS YPABHEHU I ABVXXEHHS TTO BpEMEHM C 1C-

HONB30BAHUEM CUHTE3NPOBAHHOM dKCENEPOIPAMMDbI, ITOCTPOEHHOM 110

orubarotiei cnekKTpoB OTBETA.

Bo Bcex cnyuasix TpeGyeTcs JOMOJHUTENbHBII YYeT B3aUMHOI0 CMe-
LIeHHs ormop TpybonpoBoaa B Haubonee HebIaronpusiTHOM COYETAaHUU.

6. JLoJKHBI ObITh aIEKBATHO YYTEHbI BaxXHble 3P(PEXTHI TTOBEAEHUS
CHUCTEMBI NPU CEMCMMUUYECKOM Harpy3Ke, Takue, Kak yaapbl U B3auMoOIei-
CTBUE C APYrWM 000PYIOBaHUEM U TPYOOMPOBOAAMU, BIUSTHUE PaCKper-
JIEHMS CrielMaibHbIMM OTIOPAMM, BKJTIOUasl pa3IMyHble TUITbI AEMTI(EPOB,
MEXaHUYECKWE U TUAPaBIUYECKHE aMOPTU3ATOPBI, I'MAPOAUHAMUYECKHE
Harpy3ku, HeJTWHelHas peakiivsl CHCTEMB!.

7. BMecTo crnekTpajJbHOrO METOAA aHa/iM3a MOXET ObITb NMPUMEHEH
METO[ pacuyeTta Io aKcejeporpaMMam, KOTOpbIi JaeT 6oJiee peajucTud-
HYIO KapTHUHY TIOBEAEHUS aHAJIU3UPYEMOUM CUCTEMBI TIPU CEUCMMUUECKOM
BO3IEHCTBUM, HO BMECTE C TeM TpeOyeT 3HAUMTENbHBIX 3aTpaT BPEMEHU
Ha pacyeT. BBray 3Toro AaHHbIH METOA UCNOJIb3YETCS OOBIYHO ISl pacye-
Ta 0CO00 BaXXHbIX CUCTEM WJIW CUCTEM C CYILIECTBEHHOMN HETMHEMHOCTDIO.

11.3.8. Komnonenms: o6opyoosanus, umeroujue MHO20HUCAEHHbIE MOYKU
ONUPAHUA

B psie cnyyaeB 060pyaoBaHUE M KOMMIOHEHTbI CUCTEM OMUPAIOTCS] Ha
pa3TUYHbIE TOYKYM OAHOTO COOPYXEHMS MY KOHCTPYKLMM WA Ha JIBE
pasnenbHble KOHCTpYKLMU. [TpH 3TOM nepeMeleHnsl pacCMaTpruBaeMoOro
00OpYIOBaHMS WM KOMIMOHEHT CUCTEM B KaX[0il TOYKE OMUPaHUsi MO-
I'YT CYLIECTBEHHO Pa3/IMyaThCsl.

g pacyeTa MHOTOOTIOPHBIX CMCTEM C PA3IMYHbIM BO3NEHCTBUEM B
TOYKaxX ONMUPAHUSA MOXET MPUMEHSThCS KOHCEPBATUBHBIA MOIXOM, 3aK-
JIIOYAIOUINIICS B MICTIONIb30BaHUM BEPXHETO OrMOaloLLETO CTIEKTPA IO BCEM
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UHOMBUAYAIbHBIM OTIOPHBIM CIIEKTpPaM, KOTOPbI{ M03BOJISIET MOAYYMTD
MaKCUMAJIbHYI0 MHEPUUOHHYIO Harpy3ky MHOTOOMOpHOH cucTtembl. B
JIOTIOJIHEHHME K 3TOMY YUHUTBIBAIOTCSI OTHOCUTENbHEIE CeiiCMUYECKHE CMe-
LUEHMST ONTIOPHBbIX TOYEK CUCTEMbI B paMKax 0ObIYHOIO CTATHYECKOro pac-
4yeTa CUCTEMBI.

MaxkcumMalnbHble OTHOCUTEbHbIE CMELIEHHMSI OTIOPHBIX TOYEK MOTYT
ObITb MONYYEHbl M3 pacyera 34aHus (OMOPHOM KOHCTPYKLIMU) A1b0, Kak
KOHCEpPBATHMBHOE IONYHIEHHE, U3 MOITAXHbIX CIIEKTPOB OoTBeTa. 151 moc-
JIEJHEro C/lyyasi MAKCUMaJlbHOE CMELLIEHUE KaX a0l ONnopbl pacCYUTHIBA-
ercsi o opmyie:

= 2
Sd - Sag/w >
rae S, — CIEKTPalbHOE YCKOpeHHe (B g) Ha BBHICOKOYACTOTHOM KOHLE
CrieKTpa (MaKCUMalibHOE YCKOPEHHWE OTMETKH);
w  — coOCTBEHHasi yacToTa KoJyieOaHMI OCHOBHOM KOHCTPYKLHM,

pan/c.

OnpeneneHHOe TaKUM 00pa3oM TIepeMellleHNe 3aJaeTCsl KaXKI0i Ono-
pe B Haubosiee HeGIArONPUSITHOM CoueTaHUHM. Peakuuu cucrembl, ooyc-
JIOBJIEHHbIE MHEPLIMOHHBIMM 3D deKTaMU U OTHOCUTENbHBIMHA CMELEHM -
SIMU OIOP, NOJIKHBI GbITh CKOMOKHWPOBAHBI IO METOY aOCOIIOTHOIO CyM-
MMWPOBAHUSI.

151 yMeHbLIEHUS KOHCEepBaTi3Ma pacyeTa Ha MHOTOOIOPHOE BO3aei-
CTBHE PEKOMEHYETCsl MCTI0Jib30BaTh aibTEPHATMBHBINA METO/, OCHOBaH-
Hblil HA UCTIOB30BAHWM TIPH PACUYETE HA CEMCMOCTOMKOCTD CITIEKTPOB OT-
BeTa [J1sl KaXAO0M TPYIIIbl ONOp, pa3MeIlCHHbIX Ha OMHOM OTMETKE WJIH
MMEIOUIMX OJMHAKOBbIE XapaKTepPUCTUKM CEICMUYECKOI0 BO3ACHCTBUSE.
Tlpu BbIMONHEH WM pacueTa HA MHOTOOMOPHOE CEIMCMUYECKOE BO3IEHCTBYE
TaKkXe HeOOXOAMMO YUYUTbIBaTb OTHOCUTEIbHbIE CMELLIEHUS ONOpP B Hau-
6oJiee HEOIArONpPUATHOM COYETAHMM, UCIIOJIb3Ysl OObIYHbIE METONbI CTa-
TUYECKOTO pacyera.

11.3.9. Cratnyeckuii MeTon UCTOJIb3yeTCsl ISl TIpeABapUTEIbHOM OLIEH-
KM YPOBHSI CECMMUYECKKX HArpy30K Ha Ha4yaibHbiX CTaAMSIX TIPOEKTUPOBA-
Hus. Ecau nepBas yactoTta Konedanuit 6onbiue 20 Ii1, pacyeT Takxke AO-
I1yCKAETCS BHIMOJHSATh CTATHIECKWUM METOIOM C YMHOXEHHMEM YCKOPEHU,
MOJTy4eHHBIX T10 CIIEKTPY OTBeTa, Ha KoadduimeHT 1,3 mjis1 4acTOThI B U~
anasone 20—33 Ii1 n Ha koadpuumenT 1,0 pisa yactorst 6onbe 33 Tl

11.3.10. JInHeiHO-CNeKTPaTbHbI i METOM, CJIEAYET UCTIOAb30BaTh TOJb-
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KO JIJIS pacyeTa IMHEIHO-yMpyrux cucteM. MeToa AMHAMUYECKOTO aHATU -
3a He UMeeT OTpaHUYEHU TI0 TPUMEHEHMUIO.

ITpu pacuere no MJ1A HeOOXOIMMO YYUTHIBATh PACCESIHAE SHEPTUN, A B
HeoOXOAMMBIX CJlyyasix HEJIMHENHbIE XapaKTEPUCTUKU CUCTEMBI.

11.3.11. Memoo ceticmuueckoti keanudurxayuu obopydosanus. Memod «obxo-
da Ha Mmecme»

Merton «06x0aa Ha MECTE» MUCTIONb3YeTCs TIPHU OLEHKE CEMCMOCTONKOC-
TH 06OpYIOBaHUA AEHCTBYIOIIMX CTaHUMIA. DTOT METOJ OCHOBAH Ha UC-
NOJAb30BAHUM CIIEAYIOUIMX JAHHBIX:

A e AR mear AT AT e v aath A s m e c —mr m o e s

UllDl la IlpUUl\l npunannn UUU}J_yAUDarll'lll AN LOYIVIVIUULIAQVUTTDIA pdl’lUﬂUD,

ONbITa 3KCIUTyaTallMK Y NOBEAEHUST 000OPYAOBAHMS HA CTAHLIUAX, TTOA-
BEPraBLIUXCA CEMCMUUYECKHUM BO3AECHUCTBUSIM;

00pabOTKM pe3yabTaTOB SKCIIEPUMEHTAJIBHBIX UCCIIEA0BAHMI CEHCMO-
CTOMKOCTU 000pYIOBAHUSI U €TO 3IEMEHTOB.

Ha 6a3e nepeunciieHHbIX BbilIe JAHHBIX hOPMYITUPYIOTCS TpeOOBaHNS,
BBITIOJTHEHHUE KOTOPBIX rapaHTHPYeT CEMCMOCTOMKOCTb ONMPEAECIEHHOIO
TMna obopynoBaHusi. OCHOBHas 3agavya MeToAa «00Xxoaa Ha MecTe» 3aK-
JIIOYAEeTCHd B TOM, YTO CIELIMATUCT, UMEIOUIUI OMNpeaeieHHYo KBatudu-
KalM10, TIPU MHCIIEKLIMK 000PYI0BAHUSI HA CTAHLIMM OTIPEACIISIET, BLITON-
HEHBbI UJIW HET TIPU TIPOEKTUPOBAHMU U HA MOHTaXe Te TpeOOBaHUS, KO-
TOpbI€ YCTAHABIUBAIOTCA ISl TOTO WJIM MHOTO O0OpyIOBaHUE B LIEJSIX
obecrnieueHus ero ceiicmocTorkocTu. Tak, HapuMep, NMPU UHCIIEKLUHU
000pyIOBaHUSA, 19 KOTOPOTO TNPEeayCMOTPEHbI MEPONPUSITUSI IO odec-
MEYECHUIO CEMCMOCTOMKOCTH, B TIEPBYIO OYepedb NMPOBOAUTCA TPOBEPKA
MPaBWILHOCTH BHITIOJHEHHUSI 3TUX MEPOTIPUSITUIA.

BcriomorarenbHbie TpyOONPOBOAbLI U CHCTEMBI BO3IYXOBOIOB MOTYT
ObITh KBaIM(ULIMPOBAaHb! KaK CEMCMOCTOIKME MO aHATU3Y XapaKTepa pac-
MIOJIOXEHHUS W TUITy ortop. Hacocsl, ayiexTpoaBUraTe/sii 1 KOMIaKTHLIE
TETLI00OMEHHUKU, KaK NMPaBUJIO, OLICHUBAIOTCS 110 KaYeCTBY U TUITY 3aK-
perieHus1 Ha PyHIAaMeHTe.

BaXXHbIM MOMEHTOM NpPU CeHCMUYECKOI KBaTUbUKalMK 000pyrOBaHUS
ABJIAETCS OLIEHKA BO3MOXHOTO JUHAMUYECKOTO B3auMoeiicTBusl (YyIapoB)
MeXIY OTIAENbHBIMHU 3JIeMEHTaMU 00OPYIOBaHMS, a TakXKe MeXIy obopy-
JIOBAHMEM Y CTPOUTEJIBHBIMU KOHCTPYKLHSIMHU TTPU CEACMUYECKOM BO3AEH -
crBuit. Hanpumep, He AOTTyCKaeTCs coylapeHue NpUBOAOB apMaTyp C dJie-
MEHTaMu 00OpyIOBaHUSI M1 CTPOUTENbHBIMUA KOHCTPYKLIUSIMM.
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I1pu BHINOMHEHMM MHCNEKLINI N0 ceiicMuyecKoi kBanndukaunm o6o-
PYAOBaHMS Ha KaXblii TUIT 000pya0BaHKsi 0pOpMIISIIOTCS OOXOAHbIE JIUC-
Tbl, B KOTOPBIX [1€PEYMCIIEHBI BCE TPEOOBAHM S, TIPENbSIBISIEMBIE K Orpeae-
JIEHHOMY THITy 060pynoBaHus. CrieuHanuct, BLITOMHSIOWN N WHCIEKLMIO,
3aMoJIHSET JIUCThl, OTMEYast BEINOJIHEHNE TEX WM UHBIX TPEOOBaHMIA IO
CEMCMOCTOMKOCTH.

11.4. Ouenka ceiicCMOCTOIKOCTH

11.4.1. OueHKy CeiiCMOCTOMKOCTH 3JIEMEHTOB 000pYI0BaHHUs U TPYOO-
fIPOBOAOB CliefyeT BLINOMHATD IO AONYCKAaeMbIM HaNpPSKEHUSIM, 1O J0-
TIYCKAeMbIM T€PEMELLEHUSM, TI0 KPUTEPUSIM LIMKIINYECKOM TIPOYHOCTH U
YCTOMYUBOCTH.

11.4.2. I1pn oLieHKe CEMCMOCTOMKOCTH MO AOTYCKAeMbIM HampsixKeHU -
SIM TOJI)KHBI YUUTBIBATLCSl TOJILKO T€ IKCTUIYaTaLMOHHbBIE HArPY3KU WK
BHYTPEHHUE YCHUJINS, KOTOPbIE HE PEIaKCUPYIOTCS NP BOBHUKHOBEHUM B
BJIEMEHTaX MECTHOM WM 0o0llel MacTiyeckoi aedopMaiiii (BeCOBbIE
Harpy3ky, BHyTpEHHee WIM HapyXHoOe AaBjieHue, HaJnyB, Harpy3kKu OoT
NPUCOEINHNTENBHBIX KOMMYHMKALIUIA).

11.4.3. YpoBeHb 1onycKaeMbIX HarpsiKeHUii IpU OLIEHKE CEIMCMOCTOMKO-
CTW Ha3HAYaeTCsl B 3aBUCHMOCTH OT KaTeropuii HanpspkeHuid. [eitcreue 113
NPUPABHUBAETCSA K CJTy4alo HapyLIeHHs! HOPMaJIbHbIX YCJIOBMIA SKCIUTyaTaliiim.

11.4.4. lonyckaeMble HanpsikeHMsl [G] orpe/esisitoTcsl B COOTBETCTBMH
C NOJIOKEHUSIMM paszaena 2 Hopwm.

11.4.5. OueHKa IPOYHOCTH 3JIEMEHTOB KOTJI0B, HAXONSILUMXCS IO AaB-
JIeHUeM, POU3BOIUTCS T10 JONYCKaeMbIM HaIPSIKEHMSIM, TIPUBEACHHBIM
BTaba. 11.3.

11.4.6. 1151 neTanei KOTI0B, He HAXOAS LIMXCS MO AaBJIEHUEM, B 3aBH-
CUMOCTM OT KaTeropvii HampsixkeHui (cM. 1adi. 11.3), roe KoadhGuLmeHT

Tabauya 11.3
Coveranue Harpy3ox M AOmycKaeMble HanpsKeHus 115 3JIeMEHTOB KOT/IOB

CoueTtaHue PacuetHas rpynna Jonyckaembie
i " HaIpsDKEHAS
Harpysoxk KaTeropyi HanpspKeHUM
HY3 + 113 o, 1,3[0]
HY® + I13 o, wmo,, |+ o, 1,8[c]
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TMPY JOTIyCKAeMbIX HATPSIKEHNUSX NODKEH YMHOXAaThest Ha 1,1 ¢ okpyriie-
HHEM B CTOPOHY MEHbILEH BETUYNHBI.

11.4.7. CpenHue HarpsKeHUs CMATUST HE TO/DKHBI NPEeBbIIIATh:

AN TIOABUXHBIX UIAPHUPOB G, = 2[0],

IUTSl HETIOABUXHBIX 1IAPHUPOB G, = 3[o].

11.4.8. CpenHue KacaTenbHble HANPSDKEHMSI, BbI3BAHHbIE CPE3bIBalO-
ILMMU Harpy3kamu, B lUAPHHUPaX IMOABECOK, CBAPHBIX IIBAX U T.I1. HE 10JI-
XHBbI npeBbitiath T = 0,8[c].

11.4.9. CpeaHue HampsKEHUs1 PacTSIXEHUS 110 ce4eHUIo pe3b0oBOi
4YaCTH MOJABECOK, BbI3BaHHbIE JIEHCTBUEM BECOBBIX M CEIICMMUECKMX Ha-
I'PY30K, HE HOJLKHBI 1PEBbILATD BEJINYUHDL U,95[{0].

IMpuBeneHHbIE HATIPSDKEHMS, ONpeae/IEHHBIE IO CyMMaM COCTaBIISIO-
LUMX CPEAHUVX HATIPSKEHUIT pacTsxKeHMs!, U3ruda u KpyuyeHust B pe3b0o-
BOI 4aCTU MOABECOK INPU CEMCMMYECKUX BO3IEMCTBUSIX, HE TOJKHBI TIpe-
BbILIATb BEJUYMHBI 1,65[0].

CpeaHue kKacaTeJibHble HanpspKEHUs, BbI3BaHHbBIE AEICTBUEM BECOBBIX U
ceificMMYEeCKUX Harpy30K B pe3h0e FIOIBECOK, He IOIKHbI TIpeBbillaTh T = 0,8[c].

11.4.10. PacueT Ha UMKIMYECKYIO ITPOYHOCTb TIPOBOAMUTCSI B COOTBET-
CTBUM C TpeOOBaHUSIMHU TIoapasaena 5.4. [1pu 3ToM MakCUMaTbHas aMIi-
JITYA HANPsSKEHUIT onipeensieTcs ¢ yyeTom aeicTBus 13 v uyucno umk-
JIOB HarpyxeHust MpUHUMaeTcst paBHbIM 50.

Pacuer Ha UMKIMYECKYIO TIPOYHOCTb HE ITPOBOAMTCS, €CJIV MOBPEXIa-
€MOCTb OT BCeX BMIOB HAarpy30K Ha 3JIeMeHTbI KOT/1a He mnpeBbiiaeT 0,8.

11.4.11. BenuunHbl [ONyCKaeMBbIX TIEpeMELLIEHUI (TTporu6, cMelleHue
WU T.11.) CIEAYeT 3a1aBaTh B 3aBUCUMOCTH OT YCIOBHWIT SKCIUIyaTaLlK U TPE-
0OBaHMH K XECTKOCTH DJIEMEHTOB KOHCTPYKLIMY (MpeJoTBpaticHUe Bbi-
6opa 3a30pa U COyIapeHUsI JIEMEHTOB, HEAOTTYCTUMbIE TIEPEKOCHI U T. T1.).

11.4.12. OueHka NMpOYHOCTH 3JIEMEHTOB ONOP KOTIOB ¥ TPYOOIPOBO-
J10B BbITIONHSIETCS 110 cooTBeTcTBYoIMM CHull 1 mo BceM oTHOCSIIAM-
Cs1 K HUM HOPMATUBHBIM JOKYMEHTaM C YYETOM CEMCMMYECKUX HArpy3o0kK,
TMOJIy4eHHBIX PacyeToOM Ha CeMCMOCTOMKOCTD IT0 HacTosiuM Hopmawm.,

11.5. O0mue NPUHLHAIILI TOCTPOESHHS IHHAMHYECKHX MoIeIeii

11.5.1. Iunamuueckas Moneib 000pyA0BaHMS UK TPyOONpoBOAa NMpHr
aHaJIN3e CeMCMOCTOIMKOCTH — 3TO AUHAMHUYECKasl CUCTeMA C KOHEYHbIM
YUCJIOM CTeTieHei CBOOOABI, MOCTATOYHO MOJTHO OTPAXaloilias OCHOBHbIE
IWHAMUYECKHE CBOWCTBA pacCMAaTPUBAEMOI1 KOHCTPYKIAH, MO pPeakiuu
© Odoprienune. 3A0 HTL B, 2010
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KOTOPOi1 Ha 3aaHHOE CeliCMUYECKOe BO3AEICTBUE OLIEHUBAETCI CEMCMOC-
TOUKOCTb pealbHOM KOHCTPYKLHMU.

11.5.2. O6opynoBaHue M TPYOOIPOBOAbl MOTYT ObITh MPeACTaB/EHbI
MPOCTPAHCTBEHHBIMY WJIM MJIOCKUMHU JUHAMUYECKUMHU MOJIE/ISIMMU.

11.5.3. [1nockas AMHaAMKUYECKast MOJIe/Ib — 3TO AMHAMMYECKasl CUCTEMA,
JBUXKEHHE TOUEK KOTOPO# ITPOMCXOAMT B ONMHOM IJIOCKOCTH, a €€ YNpyrue
CBSI3M paboTAalOT MPU ILIOCKOM 1e(POPMUPOBAHHOM COCTOSIHMH.

11.5.4. T1nockyo IMHAMMUYECKYIO MOAE/Ib JOITYCKAETCSl UCIIOIb30BaTh B
TEX CY4asix, KOraa KOHCTPYKLHS UMeeT TUTOCKOCTb CUMMETPUH. B ipyrux
C/Iy4Yasix HEOOXOAMMO CrielMabHOEe 000CHOBAHHME BO3MOXHOCTH UCTIO/b-
30BaHMsI TJIOCKOM MOJEIH.

11.5.5. Macca KOHCTpYKLIMM, CO3al0LLAst IIPY KonebaHUSIX MHEPLIMOHHBIE Ha-
TPY3KH, COCPEJOTOYMBAETCS B YITOBbIX TOUKAX (Y3/1aX) AMHAMHAYECKOI MOJIEH.

11.5.6. Obwue npunyunst nocmpoenus pactemmuix mooeneti

11.5.6.1. OcHoBHas 3alaya MOCTPOEHMs] AMHAMUYECKOH MOJENH TIPU
aHaJIn3e CeCMOCTOMKOCTM COCTOMT B OIpeieIeHUH PallMOHAbHOIO YPOB-
HS MAean3alun KOHCTPYKLIMM, 00eCNeuynBalOLIETO HEOOXOIUMYIO TOY-
HOCTb OUEHKH JUHAMMUYECKOI peakLMyd CHCTEMBI.

11.5.6.2. lnHaMKueCKHE XapaKTEPUCTUKU KOT/IA ONpPeeIIoTCS MHEP-
UMOHHBIMM, YIIPYTUMU U TUCCUTNIATMBHBIMU NapaMeTpaMHi KOHCTPYKTUB-
HbIX 3JIEMEHTOB.

11.5.6.3. I[ocTpoeHue AMHAMMYECKOI MOAEIN TIPOBOAMUTCH B TaKOM
TIOCNEN0BATEILHOCTH:

npeaBapuTesibHas pa3dyBKa CUCTEMbI HA COCTABHbIE 3/1EMEHTI;

Ha3Ha4yeHUe Y3J10BbIX TOYEK;

Ha3zHa4YeHue 00001eHHbIX KOOPIMHAT;

orpeaeNeHre MHEPLMOHHbBIX U YIIPYTMX XapaKTePUCTHK;

aHaJIM3 COOCTBEHHBIX YACTOT OTAEJbHBIX CTPYKTYPHbBIX TIOJCUCTEM;

OMNTHMM3ALUS NapamMeTPOB IMHAMWYECKOM MOIETN.

11.5.6.4. I1pn nocTpoeHUU ynpyroi cxeMmbl JMHAMWYECKOIN MOJEIN B
MEePBYIO OYepeb PYKOBOACTBYIOTCSl TPEOOBAHMUSMU, TIPEAbSBISIEMbIMUA K
pacyeTHLIM MOIIEISIM TIPY OLIEHKE CTATUYECKOM MPOYHOCTU. JLONOIHUTEN b-
HO YYUTBHIBAIOTCS OCOOEHHOCTU 71EMEHTOB KOHCTPYKLIMK, AMHAMUYECKas]
paboTa KOTOPbIX OTIMYAETCA OT CTATUYECKON (MOABECKM, COCAMHEHUS C
3a30pamu, JeMngupyloiie YCTpOHCTBA U T. 11.).

Pa30uBKa cucTeMbl Ha BJeMEHTbl MPUBOAUT €€ K ANCKPETHOMY BUIY,
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YYUTBIBAIOLLIEMY JMHAMWYECKHE OCOOEHHOCTH B3aUMOAECMUCTBHUSI OTACIbHBIX
2JIEMEHTOB U UX BIIMSIHWE Ha IMHAMUAYIECKYIO PEAKIIUIO CUCTEMBI.

11.5.6.5. Pa36rBKa CUCTEMbI Ha 3JIEMEHTBI MPOU3BOAUTCS C TAKWM pac-
YeTOM, YTOOBI y3J/1bl AMHAMUYECKOM MOJIe/T pacriofarajiuch B MECTax Hav-
60JIblIIeH KOHLIEHTPALIMXA MAcChl M HAau0O0bIIIel NMOJATINBOCTH KOHCTPYK-
1IMHU, a TAKXKe B TOUKAX, ABUXXKEHME KOTOPBIX ONpeNe/isieT B3aMMOAeNCTBYE
9JIEMEHTOB CUCTEMBI TIpU KOJebaHUsX (MecTa pa3BeTBIECHMS, TIPUCOEIM -
HEHMs1 K KOHCTPYKUMHU CBsi3ei, neMndepoB U T. 11.).

11.5.6.6. 1nst Ha3HaYeHUs 06OOILEHHbIX KOOPAUHAT MOTYT ObITh MPU-
MEHEHBI ABa noaxoaa: (bopMajbHbIii U aHAIMTUYECKUIA.

Ipu GopMaTbHOM NOAXOAE Y3J0BbIE TOYKM Ha3HAYalOTCS B KAXKIOM
rpaHUYHOM CEYEHUY COCTaBHBIX 3JIEMEHTOB IMHaMUYecKoi Moaean. Kax-
IbIi y3es1 UMeeT OT 3 10 6 crerneHeil ¢cBoOOabI, M aHAJIU3 MapLUabHbIX
CHUCTEM B 3TOM CJIy4ae He NPOU3BOIAUTCS.

AHaJTUTHYECKWHA NMOAX0 TIPEeAriosaraeT aHaIu3 IMHAMUYECKON MOJIe-
JIW, Ha OCHOBaHWM KOTOPOro UCXOMl U3 3apaHee YCTAHOBJIEHHOTO YPOBHS
BbICLUIE COOCTBEHHOM 4aCTOThlI paCy€THOM TUHAMUYECKON MOJEV MpO-
M3BOIWUTCSA YTOUHEHME TIapaMeTPOB TMHAMMYECKOU MOJIETN.

11.5.6.7. Tak xak ceficMryecKoe BO3eHCTBUE TIpeCTaBseT co60it OT-
HOCHUTENIBHO HU3KOYACTOTHBIM MPOLECC, XapaKTEPU3YEMbIiA YaCTOTHBIM
cniektpoMm ot 0,1 no 30 T, npu aHanu3e CeACMOCTOMKOCTH NTUHEHHO yN-
PYTHUX CUCTEM PEKOMEHIYETCSI pacyeTHbIE MOIENN CTPOUTH TaKUM obpa-
30M, YTOObI 3HAYEHHWS TIapLIMaJIbHbIX YacTOT He nipeBbluanu 120—150 T

st HEMVMHEWHBIX CUCTEM TPAaHUYHBIM YaCTOTHBIN YPOBEHDb MPUHUMA-
€TCS C YyYeTOM YCJIOBMI AVIHAMWYeCKOW paboThl 3IEMEHTOB C HEJUHEH-
HBIMU XapaKTePUCTUKAMM.

11.5.6.8. Tlpu onpeneneHU WHEPUMOHHBIX MApPaMETPOB PEKOMEHAY-
eTCS UCMOAb30BaTh ClieayIolliee:

B TMPOTSXKEHHbIX CUCTEMAX C PaBHOMEPHO pacrnpeaejeHHOH Maccoi u
MOTOHHOU U3TMOHOM XECTKOCTbIO (TPYOOTIPOBO/bI, OAJIKU U T. T1.) UHED-
LIMOHHbIE MapaMeTpbl B y3/aX MPUHUMAIOTCSI PaBHbIMU 3HAYE€HUIO NOJIO-
BHHBI MacChl IIPUMBIKAIOLLINX K HUM YYaCTKOB, 3aKJTIOUEHHbIX MEXY CO-
CEHUMMU Y3JaMH;

IUTS1 3JIEMEHTOB KOHCTPYKLIMU, KOTOPbIE MOXHO TPEACTaBUTh XKECTKUM
TeJIOM, B Y3€J1, pacTio/IOXKEHHbI B LIEHTPe Macc, TPUBOAUTCS BCSl Macca Tea;

MaccoBble MOMEHTbl MHEPLMU LISl XKECTKOTO TeJia, COOTBETCTBYIOLLIMNE
YIJIOBBIM O0001EHHBIM KOOPAWHATAM, OMpeAeisioTCs OTHOCUTEIBHO OCEi,
MPOXONSILIVIX YEPE3 €ro LIEHTP MaccC.

© Odopmnenue. 3A0 HTL I1B, 2010
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11.5.6.9. )KecTKOCTHbIE XapaKTEPUCTHKHM YIIPYTHX 31EMEHTOB AMHAMM-
YECKOM MOJIe/IN ONPEAensloTcs Ha OCHOBaHMM aHan3a paboThI 3IEMEHTOB
KOHCTPYKLIMHM NPU BCEX BO3MOXHBIX TIEPEMELLIEHNSX Y3/10B IO HarpasJie-
HUIO 331aHHBIX 0000LLEHHbIX KOOPAUHAT.

[1pu aTOM B 0011IEM C1yyae yuuTbiBaeTcst iecopMalimsa u3ruba, pacts-
KEHUSI—CXKATHS, CABUTa U KPyYEHUSI.

11.5.6.10. TTpn pacueTe KOTNOB NOABECHOrO TUIA B JUHAMMYECKOIA
MOJEIN HEOOXOAUMO YUMTHIBATh XECTKOCTH NPHUCOEAMHUTENIbHbIX KOM-
MYHUKaUUii (ra30X0A0B, BO3IyXOBOAOB M TPYOONPOBOAOB).

7151 o11eHKH CEMCMOCTOMKOCTH ONOPHO-TIOABECHOI CHUCTEMBI KOTJIOB
TI0IBECHOTI'O TUNA ANHAMUYECKAsi MOJIE/Ib KOTIA TOJIKHA ObITh IOCTPOSHA
TakuM 00pa3oM, YyTOObl YYeCTb BCE BO3MOXHbIE TIEPEMEILCHNST IeMEH-
TOB CUCTEMbI, BAMSIOIINE HA UBMEHEHUE HArPY3KU HA NONBECKM.

11.5.6.11. YueT BAUSIHUS NapaMeTPOB AUCCUTIALUY B KOHCTPYKLIMK 060~
PYAOBaHMS U TPYOOITPOBOAOB MNpH KOJNEOAHMSIX TPON3BOIUTCS BBEACHNEM
B pacyeT OTHOCUTEILHOIO JeMndUpoBaHHtsl, peKOMEHAyeMble 3HaYCHHs
KOTOPOTO ISl Pa3NMYHbIX KOHCTPYKIIWI NpuBeneHbl B Tab. 11.4.

Tabauya 11.4
3HaueHHe OTHOCHTEIBbHOrO AemiidupoBanns k (B X0JsX OT KPUTHYECKOTO)

DJieMeHTbl KOHCTPYKLIMU SHAYCHNE OTHOCHTEITE-
Horo neMrchupoBaHus
TpyGornposous! Gosmuoro amavetpa (D, > 100 Mv) 0.02
U 000pyaOBaHKE (TETUIOOOMEHHUKU U T. 11.) ’
Tpy6GonpoBoIbl MAJIOTO AMAMETPa (Dy < 100 mm)
W BHYTpeHHME aleMeHThl Komia (tumpMbi, T, 0,01
OK urtn)
Tazoxoap! ¥ BO3MYXOBOIIbI KONIOB MOABECHOTO TUIIA 0,1
MeTaoKOHCTPYKLUMY KOTIa:
CBapHbie 0,02
Ha GoJrax 0,04
BeroHHble KOHCTPYKLIMM:
NpeaBapuUTeabHO HanpsoKeHHbIe 0,02
apMHUPOBaHHbIE 0,04

ITpumenanue. Npy pacuere KOTNOB noaBecHOro TMna no JICM 3HaueH e OTHOCUTEb-
Horo aeMndupoBaHus ISl CUCTEMbI KOTel—3aHHe (KapKac) npuHumMaetcs k = 0,05,
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11.6. MeToapl pacuyera Ha CeiCMOCTORKOCTD

11.6.1. Cmamuueckuii memoo

11.6.1.1. BesriavHBI COCPEIOTOYEHHOM CEICMUYECKOI Harpy3Ku, neii-
CTBYIOLLIEH HE3aBUCHUMO B ABYX TOPHU3OHTAIbHbIX MU BEPTUKAJILHOM HarlpaB-
JIEHUSIX Ha K-10 TOUKY OMOPHOIl KOHCTPYKLIMU MY KOpITyca KOTa (Kpome
KOPTIYCOB TOABECHbIX KOTJIOB), ONPEAENSIOTCS MO CIeAyIOleil 3aBUCU-
MOCTH:

O, =M, k,(+k,)g,
rae Mk — COCpEOOoTOUYCHHAass Macca KOHCTPYKUHUK KOTHa, Kr;

k, — xo3pPuUUEHT GaNIbHOCTH, 3HAYEHME KOTOPOTO OIMpPENENsi-
ercs o taén. 11.6;
Tabauua 11.6
3uavenus ko3 duunenta k,
BaanbHoCTb 7 8 9
k, 0,25 0,5 1,0
k, — KOS(hOUUUEHT BBICOTHI PA3MEILEHHST 31EMEHTa KOHCTPYKLHH

iMi h,

SR i=l .
I\’h - %k ’

3leCh B — UYMCJIO COCPEAOTOUYEHHDBIX Mace;
h, — BBICOTAa OTMETKH PACIIOIOXEHHUS k-MacChl, M.

11.6.1.2. Tpu onpeneneHUU CEHCMUYECKOW Harpy3Ku, AeHCTBYIOLIEH
Ha KOTeJl B BEPTUKA/JbHOM HarpaslieHWH, 3Ha4eHUe k, 1o I 11.6.1.1
YMEHbILAEeTCs B 1Ba pa3a, a k, NPUHUMAaeTCA paBHbIM 0.

11.6.1.3. TIpu pacueTe KOTJIOB TMOABECHOrO THIA TOPU3OHTAIbHAS Cel-
CMUYECKasl Harpy3ka, AeMCTBYIOLIAsl Ha KOPTYC KOT/1a, ONpeAesisieTcsl 1o
3aBUCUMOCTH

0, =0,8M, k, kg,

© Odopmienne. 3A0 HTLL NB, 2010



328 Hopmut pacuema na npounocmo cmayuonaprsix

rae k;,  — Ko3(Q@PULMEHT MHTEHCUBHOCTH KoneGaHuii Kopryca, puHH-
MaeMblii paBHbIM 3HAYEHUIO COOCTBEHHOI 4acTOThl Koneba-
Huit kopnyca (B '), HO He Gonee 2.
BepTukanbHas ceiicMmyeckasi Harpy3ka Ha KOpIyc NOABECHOIO KOT/ia
OIpEAESIETCA 110 3aBUCUMOCTH

O =Mk, kg
B sTOM ciyyae npu onpeneneHnn 3HaYEHMs K, yYUTHIBAETCS CyMMap-

Has BEpPTMKaJIbHasH XECTKOCTb MOABECOK M K, YMHOXAeTCst Ha 2/3.
11.6.1.4. CeiicMnuyecKMe HAPY3KM Ha OTAEIbHbIE JIEMEHTHI KOTOB

MOCTH

v G
Qolr _Mo Mk koi’
rne M — macca otaenbHOro o60pynoBaHuUsl, Kr;
k. — KO3(pOHUMEHT WHTEHCMBHOCTH KojeGaHMii 00OpYyIOBaHMs,

oi

OPUHMAMAEMbIA paBHBIM 3HAYEHUIO HU3LIEH COOCTBEHHOI Ya-
cTOThl O6opynoBanus (B '), HO He Gonee 3.
Huist oGopynoBaHusl, XECTKO 3aKPENJIEHHOrO Ha KoTe, k, = 1.

11.6.2. Jluneiino-cnexmpanvhotii memod

11.6.2.1. nsa ucronbzoBanusa JICM omnpeaensiior COGCTBEHHbIE 3Ha-
YEHMs U BEKTOPbl PACCMATPUBAEMOM JUHAMUYECKON CUCTEMBI.
3HaueHHUsI COOCTBEHHBIX YaCTOT ONPEAEIIIIOTCA YNCIEHHBIM pelLile-
HHEM 33241 O COOCTBEHHbIX 3HAYECHMUSIX:

[[K] — o? [M]}{®,} =0,

roe , — Kpyrosas 4acToTa n-il popmbl COOCTBEHHBIX KosiebaHMii;
{®,} — cobcTBeHHBIA BeKTOp s -1t GOPMBI;
[K] — maTtpuiua XecTkocTy;
[M] — marpuua macc.
11.6.2.2. OnpenensieTcsi BEKTOP UHEPLIMOHHBIX CEMCMUYECKMX Harpy-
30K, AEMCTBYIOLLUMX B HAMNpPaBlA€HUM 0000ILEHHbIX KOOPAUHAT CUCTEMBI
TIpU KosebaHUsX Mo Kaxaoit hopme:

an] = lM] {q)n}cn an’

rne [F,] — Bekrop cun ans n-i GopMbl COGCTBEHHBIX KoeGaHMIi;
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c — (paKTopu«yqacm;z» Maccol ais n-it GopMbl COBCTBEHHBIX KO-
nebaHuii:

C, = (@) IM] (AP IMID,};

n
a, — CNEKTpanbHOE YCKOPEHHE, OTPENENeHHOE N0 4acToTe yisi n-#
dopmbl.

Hns o6opynoBaHus U TpyOONPOBOAOB, PACTIONOXEHHBIX HA pa3iuy-
HBIX OTMETKAX CTPOMTENbHBIX KOHCTPYKLIW, peKOMEHAYETCH MPOBO-
JUTb pacyeT Ha MHOrOOMOPHOE BO3AeHCTBUE, MPU KOTOPOM YYUTHIBA-
I0TCS OCOOEHHOCTH TMO3TAXHBIX CIIEKTPOB OTBETA HAa KaXAOW OTMETKeE
3aKperuieHUsI.

11.6.2.3. OnpeneneHue pac4e€THLIX BHYTPEHHUX YCHIINIA (HATTPSIXKeHUIA)
B KaXIOM paccMaTpUBaeMOM CEYEHUU CUCTEMbI IIPOU3BOAUTCS C UCTIOJNb-
30BaHMEM CJIEAYIOIIMX TPaBUJI TIPOLIEAYP:

CYMMUpPOBaHUS Mo GpopMaM U HaNpaBJIEHUSIM — KOPEHb KBaapaTHbI i
M3 CYMMbl KBaJpaToOB

2 2 2
[Fl=\[R] +[E] +[A] +.
CyMMMpOBaHI/Iﬂ o prl‘ll‘laM TIO3TAXHBIX CIICKTPOB — o aGCOJIIOTHOﬁ
BEJIVUYUHE

[Fl=[F+[E]+[F]+-
yyeTa BbICIIYX (GOpPM KoJe0aHMiA.
11.6.3. Memoo dunamuveckozo anarusa

11.6.3.1. [Ing aHayiK3a AMHAMUYECKOTO TIOBEAEHHS CUCTEMbI paccMar-
PUBAETCs ClleAYIOlLee YPABHEHUE IBUKEHWUS:

MX"+CX +KX= —-M""X'g'(f) - FC, (1)

rne M — auaroHanbHas MaTpula Mmacc;

— Matpuvua aemndupoBaHus;

MaTpuLa XECTKOCTH;

— BEKTOP HanpaBJsIIOLLAX KOCUHYCOB MEXAY CEMCMUYECKUM BO3-

NEUCTBUEM U 0OOOLLEHHBIMU KOOPAWHATaMU;

X';(t)— ceiicMHUYecKoe BO3AEHUCTBUE, OTIPEAENEHHOE B TEPMUHAX yC-
KOPEHMSI TPYHTa (OCHOBaHMs);

Fe — BeKTop peakTHBHBIX CHJI, BOSHUKAIOUIUX OT JOTIOJHUTENIbHBIX,
B TOM YMCJE OT HEJIMHEHWHDBIX, CBA3EH CHUCTEMbI;

Yo
|
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X — BEKTOp Y3/10BbIX NEpeMeILeHUH;
X' — BEKTOp Y3/IOBBIX CKOPOCTEN;
X" — BEKTOp Y3/I0BbIX YCKOPEHH.

Jnst pelueHust ypaBHeHMs (1) BBINOJIHSAETCS MOJAJbHOE TIPeoOpa3oBa-
HMe:

X=dY, 2
rae @ — marpuua, cocrosiiasi u3 n CroJa6UoB GOpM COOCTBEHHBIX KO-
nebaHuii CUCTEMDI;
Y — HoBble MOjalbHbie 0000LLEHHbIE KOOPAMHATHI.

INocne noagcranosxky (2) B (1) ¥ AOMHOXEHUS BCETC YpaBHEHNS clieBa
Ha @7, noayyum:

O"M-DY" + QT-C- DY + OTKP- Y= --(DT'M'I"X;(f) — @"Fe. (3)

YuuTbiBasi CBOMCTBA OPTOrOHAILHOCTH MATPHIL MAcC, XECTKOCTH U
neMrdupoBaHHs, MOXHO 3aIucaTh;

OTM-P=1; 4)
PTCP=2¢ v, %)
PTK-D=Q7, (6)
rae 1 — eIUMHHMYHas MaTpULa;
2%”-9” — [MaroHajbHasg MaTpHlia MOJAJLHOrO AeMIipUPOBaHMUS;

— JAnaroHajibHasg MaTpuua MOJAIbHOM XECTKOCTH;

— n-51 COGCTBEHHAs 4acTOTa KoneOaHWi CHUCTEMDbI;

€, — Ko3¢hduurMeHT MomanbHOro AeMndupoBaHusl, COOTBET-
CTBYIOLIMHA H-l COOCTBEHHOM 4acToTe.

[Mocne yka3aHHbix npeobpa3oBaHuil ypaBHeHuUe (3) NPUHUMAET BUL!

Yn" + 2'5'1‘0)"'Yn' + QnLYn = Bn’ (7)

rae B, = —®"M-rX (1) — ®"Fe. ®)
BexTop B,, npeacraBieHHbi# B TIpaBoii yactu ypaBHeHus (7), MOXeT
TPaKTOBAaTbCA KAK MOIAJIbHbII BEKTOP BHEUIHMX U PEAKTUBHbBIX Harpy-
30K. CnelyeT OTMETUTD, YTO €C/IM Pa3MEPHOCTb UCXOIHOM CUCTEMbI ypaB-
HeHMit (1) COOTBETCTBYET OOLLEMY YMCITY CTENeHeH CBOOObI, NpeacTaB-
JIEHHBIX B pacyeTe (NoCcTynaTe/ibHbIe U BpaluaTe/bHbIe NepeMeLLeH s pac-

YETHBIX CEYEHMI CUCTEMbI ), TO pa3MePHOCTb ypaBHEeHUsI (7) COOTBETCTBYET
yucay (opM coOOCTBEHHBIX KONeOaHUI, yUUTbIBAEMBIX B pacyeTe.




Koma08 u mpybonpoeodoe napa u eopsveli 800l 331

B paMkax Meroga IMHAMMYECKOrO aHaNM3a YPaBHEHUE ABUXEHUS
cucteMbl (7) pellaeTcs NPsSIMbIM TIOIIATOBbLIM MHTEPUPOBAHUEM 3TUX
ypaBHEHWI1 ¢ MPUMEHEHUEM LIEHTPAbHO-PAa3HOCTHOM cxeMbl. Hayanb-
Hble YCJIOBUS (MEpPeMELLIEHUs, CKOPOCTU U YCKOPEHUST TOYEK CUCTEMBI B
HYJIEBO MOMEHT BpeMEHW) IPENNOoNaraloTcsl HyJleBbIMU. MOXeT ObITh
NpUMeHeHa CleAylonas KOHEYHO~-Pa3HOCTHAs anmnpoKcumauus ajsi Te-
KYILIMX 3HAYEHU CKOPOCTENA U YCKOPEHUIA:

Y= (Y, —2Y, - Y, )/ )
Y =3Y,—-4Y,,, +Y,,.)/(2080). (10)
IMoncrasisist coorHowenus (9) u (10) B (7), NOAYYUM BbIpaXKEHUE
Mﬂ YI+3!:
Y.:=Y, +3Y,; (11)
8Y,,;, =8Y, +8(B,—2€ oY —QXY). (12)
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Ilpuaosncernue
Cnpagounoe

TEPMWHBI N1 ONIPEJEJEHNA

3emierpsicenne (ceiicMHuecKoe BO3AeHCTBHE) — KONeOaHNsA 3eMJIH,
BbI3bIBAEMbIE NMPOXOXAECHNEM CEHCMHUYECKHX BOJH, U3JIyYEHHBIX U3 Ka-
KOro-11bo ovara yripyroit 3Heprumu.

VIHTeRCHBHOCTD 3eMJIETPACEHHS] — Mepa BeIMYMHBL COTPSICEHUSI TPYH-
Ta, OTpeAcsieMasi napaMeTpaMm IABUXXEHMS TPYHTA, CTENEHbIO pa3pyllie-
HHS COOPYXEHUM 1 30aHUIN, XapaKTepOM U3MEHEHMWI 3eMHO# TIOBEPXHO-
CTU YU JaHHBIMY 00 MCHBITAHHBIX JIIOAbMM OLLYILIEHUSIX.

CelicMHYHOCTD TJIOIIAAKH CTPOMTENLCTBA — MHTEHCMBHOCTb BO3MOX-
HbIX CECMMYECKUX BO3NEHCTBHII Ha TJIOILAAKE CTPOUTENILCTBA C COOT-
BETCTBYIOLLMMH KATErOPUSIMU TOBTOPSEMOCTH 32 HOPMAaTUBHbII CPOK.
CelicCMMYHOCTb YCTAHABIMBAETCS B COOTBETCTBMM C KAPTAMM CEMCMUYEC-
KOro pallOHUpPOBaHHMS U (UJM) MUKPOPAHOHMPOBAHHMS IIOILAAKHA CTPOMN-
TeJbeTBa. OHa u3MepsieTcsl B Oauiax 1o 1kaine MSK-64.

CeiicMOCTOIKOCTb 3HepreTHYECKOro 060py10BaHis — ClIOCOGHOCTb KOH-
CTPYKLMM COXPaHSITh B OTNpeNeNeHHOM CTeTeH! NMPOYHOCTh, YCTONYM-
BOCTb, TEPMETUYHOCTb X pabOTOCNIOCOOHOCTh MIPU 3eMJIETPSICEHMH.

AkceJieporpamMma 3emjleTpsiceHusi — 3aBUCMMOCTDb OT BpeMEHU abCOTIoT-
HOTO YCKOPEeHMs I'PyHTa (OCHOBaHMS) ISl ONPEAEAEHHOrO HarnpapiaeHust
B BUIe rpadhuka win B TabanyHoit popme (oumppoBka).

AHaJjloropasi aKcejeporpaMma — 3anych peajbHOro 3eMJIeTPSICEHHst, UC-
noJib3yeMasi i1 pacyeTa Ha ceiiCMOCTOMKOCTb.

CuHTe3HpOBaHHAA aKcejeporpaMmMa — akcejleporpamMma, rnojy4eHHast
AHAJIMTMYECKUM MYTEM Ha OCHOBE 0OPabOTKM K CTATUCTUYECKOIO aHa/Iu-
3a psilla aHAJIOrOBbIX aKCeeporpamm,

OtBeTHas aKcejeporpaMMa — akcejieporpaMma TOYKU KOHCTPYKUMH,
oTipefesisieMasi N3 pacyeTa BbIHYXIEHHbIX KOjle0aH1i NP CeCMUYECKOM
BO3AEHCTBUN.

INo3TaxkHasg aKceneporpaMmMa — OTBETHAsl aKceleporpaMMa OTAENbHBIX
BBICOTHBIX OTMETOK COOPYXEHMS1, Ha KOTOPbIX yCTAHOBJIEHO 000pYA0BaHHE.
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Crexrp oTBeTa (peakuuii) — COBOKYMHOCTh aOCONOTHBIX 3HAYEHU I MaK-
CHUMAJTBbABIX OTBETHBIX YCKOPEHWH JIMHEHHO-YITPYTrOil CUCTEMbI C OHOM CTe-
NEHBIO ¢BOOOAbLI (OCUWILIATOPA) NPU BO3ACHCTBIM, 3aHAHHOM aKceJiepor-
PaMMOIA; 3TH 3HAYEHUS OTIPEAEINIAIOTCS B 3aBUCHMOCTH OT COOCTBEHHOH Ya-
CTOTbI Y 3HAUYEHUSI OTHOCUTENILHOTO AeMIbHMpPOBaHUS OCLIMILISITOPA.

PacuumpeHnslii ClieKTp 0TBeTa — CTIEKTP, MOTYy4YeHHBIH MyTeM paciiy-
PEHUs MUKOB CMEKTPa OTBETA B LIEJISAX MOBbIILIEHUS! HAAEKHOCTH BbIMOJ-
HSIEMbIX PACUETOB Ha CEICMOCTOMKOCTb.

Orubalomuii CrieKTp 0TBETA — CIEKTP, MOJYYEHHBIN MO pe3ysbraTam
0fNaROTKY CMIEKTNOR OTRETA, NS HAbopa aHANOTOBBIX U (WIW) CUHTE3U-
POBAHHBIX aKCEJIEPOTPAMM.

Crnekrp k03¢ duuueHTOB IMHAMUIHOCTH — Oe3pa3MEpHbINA CIeKTp, T0-
JY4EHHDBIN AEJEHUEM 3HAUEHUM CTNIEKTpa OTBETa Ha MakKCUMaslbHOE IU-
KOBOE 3HAaU€HUWE YCKOPEHMsI COOTBETCTBYIOLIEH aKceneporpaMmbl.

CraTuyeckuii MeTO pacyeTa Ha ceiicCMOCTONKOCTb — YIPOLLEHHBIN Me-
TOA, COMIaCHO KOTOPOMY pacnpeleeHUe CEMCMUYECKHUX Harpy3oK, aem-
CTBYIOLIMX Ha KOHCTPYKLMIO, MPUHUMAETCS NOAOOHBIM pacripefefeHUIO
Macchl, a BETUYMHbBI 3TUX HarPy30K ONMpeAesIsSIIOTCSl IPU NMOMOLUM Habopa
KO3 PULIMEHTOB.

JIuneiino-cnexTpajbHbli METOA pacyeTa Ha CeliCMOCTOHKOCT, — METON,
B KOTOPOM BEJIMYUHBI CENCMUYECKUX HArPy30K OIPEAEISIIOTCS 110 CIEKT-
paM OTBeTa B 3aBUCMMOCTU OT YacToT ¥ ¢OpPM COOCTBEHHbIX KojeOaHMA
KOHCTPYKLIMH.

MeTton AMHAMMYECKOrO aHAJIN3A CeiiCMOCTONKOCTH—METO/ YMCIIEHHO-
TO MHTETPUPOBAHUS YPaBHEHU IBHXEHUS!, TPUMEHSAEMBIX [UTsl aHaJIN3a
BbIHYXIEHHbIX KOJe6aHUil KOHCTPYKUWUM TIPU CEMCMUYECKOM BO3IEH-
CTBUU, 33JAHHOM aKCeJIepOrpaMMaMH 3eMJIETPSICEHHUIA.

HpOeKTHOC 3eMJIeTpsSICEHHe — 3EMJIETPSICEHUE CO CpC,H.He]?'l TMOBTOPSC-
MOCTBIO OAUH pa3 3a CPOK CH)DKGBI CTaHUHMN.

HopmasnbHble YCa0BUS KCIUIyaTAMM — CTALIMOHAPHBIN peXuM pabo-
Thl OGOPYAOBAHUS TPU HOMWHAJIbHOM NPOU3BOIUTETLHOCTH.
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12. KOHTPOJIb BUBPOIIPOYHOCTH TPYBOIIPOBOAOB U
TPYBHbLIX SJIEMEHTOB OBOPYJOBAHUA 1 KOTJIOB

12.1. Ob6mme nonoxkeHns

B pasnene paccMOTpeHbl OCHOBHbIE TPeOOBaHMsI K KOHTPOJIO BUGPO-
MPOYHOCTH 15 TPyOOIIPOBOAOB M 060PYAOBAHMSI, MOABEPrAIOLLMXCS BUO-
PallMOHHOMY HarpyXeHuIo Tpyd YCTaHOBMBLLEHCS U HEYCTaHOBUBLUEHCS
BuOpauyu. I1prBeneHb KpUTEPUM 411 OLIEHKH HOMYCTUMOTO YPOBHS BUO-
paiiviii ¥ peKOMEHAAIMH TI0 CHIKEHHUI0 BUOpalinu (TIpyd HeoOXOAMMOCTH).

Pacyet Ha BUOPONPOYHOCTb M KOHTPOJIb BUOPOTIPOYHOCTH MTPOBOAST-
Csl TIPUMEHUTENBLHO K 3JIEMEHTaM KOHCTPYKLM 3HEProobopyaoBaHUs U
TpyOONpPOBOJOB, MOABEPraloIINXCsl BUOPALIMOHHOMY HarpyXeHHMIO.

Ycranosusmasica Buopauus. [losTopsiioiiasics Bubpaiys, Kotopast
MMEET MECTO 32 OTHOCHTEJIbHO [UIMTEbHbIN Neproa BpeMeH! B TeUeHUe
HOPMaJILHOM 3KCIUTyaTaluu.

HeycranoBuinasicsi Buopauusi. Bubpauusi, Kotropasi MUMEET MECTO B OT-
HOCUTEJIbHO KOPOTKUI NEPUOA BPEMEHH.

TIpriMepbl NICTOYHUKOB HEYCTAHOBMBILIEICS BUOpALMU: 3aNYCK U BbIK-
JIIOYEHUE HACOCOB, ObLICTPOE OTKPHITHE M 3aKPbITHE KJIANIAHOB, CpabaThi-
BaHHE TIPEXOXPAHUTENIbHBIX KJ1aliaHOB.

12.2. Knaccudgnkauusi 060pyIoBaHus npy KOHTPOJie BHOPONPOYHOCTH

Ipu KoHTpONIE HA BUOPOINPOYHOCTH OOOPYAOBAHKUE M TPYOONPOBOAbI
pas3nessiioTCsl Ha TpyMnbl.

Ipynna 1. Tpyoonposoan! 1 n 11 xareropyn B coorBeTcTBUM ¢ [1paBu-
JlaMM ycTpoicTBa 1 6€30MacHoi AKcnayaTauuu TpyOOnpoBOAOB ropsyeit
BoAb! M napa (Aasnee [1paBuna); OCHOBHEIE 3JIEMEHTh! KOTAA U TPyOOMnpo-
BOJbI B TIpeie/iax KOTIa, BIMSIOUME Ha BbIpabOTKY napa.

Ipynna 2. TpybonpoBoab! ¢ AByx(a3HOI Ccpeaoi.

Ipynna 3. TpyGornposoabi 111 n 1V kaTeropuu B cootBeTcTBMM ¢ [1pa-
BWJIaMM; BTOPOCTEIIEHHbIE 3JIEMEHThI KOTJa.
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12.3. OcHoBHble METOIBI KOHTPOS BAGPONPOYHOCTH

12.3.1. Pacuemuuiii KoHmpoas 6uGponpovHocmu Ha cmaouu npoeKmuposa-
Hus 0bopydosanus

TpoBoauTcst ansa 060pynoBaHUs, OTHOCsILErocs K 1 rpynne, 1 3aK-
JIOYaeTcsl B OTIPEACTIEHUU COOCTBEHHBIX YaCTOT AJIsi IPOBEPKU OTCTPOM-
KM MX OT YacTOT AeTePMUHMPOBAHHOTO BO30YXIEHMS.

B KauecTBe AeTEPMUHUPOBAHHBIX YaCTOT BO3OYXINEHUSI PEKOMEHY-
eTcsl IPUHVMMATL OCHOBHbIE YaCTOTHI BpallialolIMXCS MEXaHM3MOB, Yac-
TOTY MEKTPOMATHUTHEIY CUN U UACTOTY TUANOTUHAMUYLCKUX CUIT, CRSI-
3aHHY10 ¢ oOpa3oBaHueM Buxpei. YciIoBMSA OTCTPOMKH COBCTBEHHBIX
4acToT AJ151 MEPBbIX TpeX (hopm KonebaHUH B KaXI0¥ IJIOCKOCTH 3alu-
CbIBAIOTCSl B BUJIE

Lis13um L2077,
f f

rae f  — Hu3wag cobcTBeHHas vactota Kojebanui (i = 1, 2, 3);
f  — 4acToTta BO30YXAEHHS.

12.3.2. Memodor koHmpoaa eubponpouHocmu 8 npoyecce nYCKOHANA00UHbIX
pabom u 3xchnayamayuu

12.3.2.1. BusyajbHblii MeTO[,

TMpumeHum ang obopynoBaHUS U TPYOONIPOBOAOB, OTHOCSIIUMUXCS K
rpynmne 2 u 3.

Llens maHHOrO MeTOnAa — OTIPEAESIEHUE MAaKCUMABbHBIX aMILIATYA U
MECT BO3MOXHBIX COyapeHUi1. MecTo WM MecTa HauboAbLIUX OTKIIOHE-
HUI MOTYT ObITh YCTAHOBJEHBI BU3YyaJIbHO. AMIUIMTYAa BUOpOTiepeMeLLe-
HUI MOXeT ObITb YCTAHOBJIEHA C MOMOLLBIO ITPOCTbIX U3MEPUTENBHBIX YC-
TPOWMCTB.

Ecnu BhIsiB/IEH TIpHeMJIEMbI YpOBEHb BUOpALIMU, HUKAKUX JalIbHEN-
IIUX U3MEPEHHIT MK OLIEHOK He TpebyeTcsi. HabmionaTenb N0OJDKEH HECTH
OTBETCTBEHHOCTb 32 COOCTBEHHYIO OLIEHKY TOTO, SIBASIETCS JIM NaHHbII
ypOBEHb BUOPALIMY NPUEMIIEMbIM.

OcHoBaHMEM TSI TIOAOOHOTO PELIEHUSI MOXET ObITh TOJILKO OLEHKa
BCeX cllemytouinx akTopoB ¢ TOUKH 3peHUST UX BIUSIHWS Ha HANIPSDKEHUS
B TpyOONpoBOaE:
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aMIuINTyaa BUOpalvu 1 ee MECTOPACNoIOXKEHUE,

0,1M30CTb K «4YBCTBUTEJIbHOMY O0OpYAOBaHUIO»;

peXXUM paboThl TIPUCOeIMHEHHbIX BETBEH TpyOONnpoBo/a;

XapakTEPUCTUKU ONOP OJIMKANLIMX KOMIIOHEHTOB.

Jl100ble 0COGEHHOCTH pabOThl CUCTEMBI JOMXHBI OBbITh YUTEHbI MPH
OLICHKE.

Ecian HEeBO3MOXHO AaTh MPUEMJIEMYIO OLIEHKY OTKJIOHEHUSIM MO pe-
3y/JbTaTtaM HabaroaeHnit, HeoOXoAUMO NPUBETHYTh K U3MepeHUsSIM ( B CO-
OTBETCTBMU ¢ M. 12.3.2.2).

115t icknioueHnsi BO3MOXHbBIX COYNAapEeHUI MPOU3BOJBHBIX IEMEH-
TOB, PacMOJIOXXEHHbIX € 3a30pOM A, IOKHO ObITb BbITTOJIHEHO YC/IOBUE

|4 +|4,) < A,
rae Aw A2 — aMIUIMTyab! BUOponepeMellieHNii COOTBETCTBYIOLLMX SJIEMEHTOB.

12.3.2.2. MHCTpYMEHTaJIbHbIE METOIBI

[IpruMeHnMBE As1s1 BeeX rpynn obopynoBaHus. KoHTposb poBOAMTCS
Ha OCHOBaHMM 3aMEPOB MapaMeTPoB BMOpaluyu B npoiecce paboTsl 060-
PyLOBaHMs.

C noMouplo COOTBETCTBYIOLLEH anmnaparypbl 3aMepsilOTCSl 3HAYEHMS1
nepeMelleH1i WM BUOPOCKOPOCTEll B XapaKTePHBIX TOUKaX.

12.3.2.2.1. Meton nepeMenieHuii

IMpeneabHble BUOPAUMOHHbBIE OTKJIIOHEHMST TPYOOIPOBOTHOMN CHCTEMBI
3aBUCSIT OT OOJIBLIOTO YUCA MPeAoNOXeHUIT OTHOCUMTEIBHO T€OMETPU-
YECKUX XapaKTEPUCTUK CUCTEMbI U CBOMCTB Matepuaia CO MHOTUMU KOM-
OMHalLMaIMM nepeMeHHbIXx. HeobxoauMo pa3éuBaTh TpyOONPOBOAHBIE CU-
CTeMbl Ha 0oJjiee MeJIKUe NMOACUCTEMBI, KOTOPbIE MOTYT ObITh (hU3NYECKU
onpeneaeHbl ¥ cMoaenanpoBaHbl. KoHcepBaTMBHas OLiEHKA NMPUEMIIEMOC-
TH U3MEPEHHbBIX BUOPALIMOHHBIX OTKIOHEHMIT MOXET ObITh NPOBeNeHa
TyTEM UX CPaBHEHMUSI C JIONYCKAEMbIMM NpeieibHbIMU OTKIOHEHUSIMMU,
BBIYMCIEHHBIMU JJ1S1 TIOACUCTEM.

W3mepeHnsi Npou3BOASTCS NO JUIMHE TpyOonpoBoaa Uisi ONpeacaeHus
TOYEK C MAaKCUMaJbHbIMM OTKJIOHEHHUSIMU M JUISI YCTAHOBJIEHUS y3/10BbIX
TOYEK C MUHUMAJIbHbIM OTKJIOHEHHMEM. Y3/10Bbie TOUKH OMNMPEesioT 1N~
Hbl MPOJIETOB (IPaHULIbI TTOACUCTEM). Y3/10Bble TOYKU (TOUKU C HYJIEBBIMU
OTKJIOHEHHSIMM ) OObIYHO COBIAJAIOT C TOYKAMU 3aKPETUIEHHS1, HO Ha IJ1INH-
HBIX YYacTKax TpyOOmnpoBoAa MOTYT pacriojaraTbCs MeXIy ornopaMH.
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IpenenbHbie OTKJIOHEHUS ST XapaKTePHbIX y9aCTKOB TPYGOTIPOBOIOB
(nomcucreM) MOTYT GBITb OMPEACIEHBI 110 hopMy.ie

[8] — [ca] L2
iE KD,’
rae [c,] — momyckaemasi aMIUIMTY/a HaNPSKEHUM, OnpeeneHHas no pac-
YETHLIM KPUBbIM MasJOLIMKJIOBOH yCTalOCTH U paBHasi MUHU-
MaJlbHOMY 3HAUEHMIO NPU MAKCUMAJIbHOM YUC/E LIMKIIOB;
i — K03 PUINEHT UHTEHCHDUKALUKY UK KOSDOULMEHT MecT-

HbBIX HAMpsIXKEeHWH;

— MOAYJIb yNIPYroCTH Marepuajia ¢ y4€TOM TEMIEpaTyphl;
— JJIMHA XapaKTepHOro y4acTka;

— HAapyXHbIiA AnamMeTp TpyObl;

— ko3dduLMEHT KOHpUTrypauuu (Tabnuua).

Pa3bueHue TpyGOIrpoBoaa Ha COOTBETCTBYIOLIME 3IEMEHTHI (MTOACHC-
TEMbl), KOTOpPbIE HEOOXOAMMBI U151 OTPEAE/iEHNs AOMYCKAEMBbIX OTKIIOHE-
HUI, pEKOMEHYETCs] MPOBOAUTb HA OCHOBAHMU PE3YJIBTATOB U3MEPEHUIA
TIEPEMELLICHU .

0

RO

Tum nogcucrembr K
OnMHOYHBIN NposieT (IUapHUPHOE ONMUpaHue Ha OTNopax) 9,86
OnuHOYHBIN MpoJieT (0AHA ONopa, HIApHUPHOE ONMPaHUeE, 2560
BTOpAasl 3a/ieJIKa) >
OnKHOYHbBIH MpojieT (3ale/iKa Ha 00erx onopax) 16,60

KoHcouibHbI i1 TIponieT

DieMeHTbl TPyOONpPoOBOAOB 0oJsiee IIMPOKO MOXHO pa3ieiiUTh Ha JBe
KaTeropuu 1o NMpU3HaKy UX 3aKperyieHus: 1) oIuH KOHel 3aKpervieH,
JIpyroit cBo6osieH; 2) o6a KOHLIA 3aKpeTUIeHbl. DTU KaTerOpyUU 3aTeM oA~
pasaenstiorcs Ha 06ojiee MeJKHe, OCHOBAHHbIE HA Pa3/IMYHbIX KOMOMHa-
LMsIX OOMHOYHBIX TIPOJIETOB U JBYX MPOJIETOB, COeAMHEHHbIX 1oj 90°.
OTKJIOHEHUSI UBMEPSIIOTCS B TJIOCKOCTH KOJIEHA ¥ U3 TJIOCKOCTH KOJIEHA.
INpennonaraercsi, 4TO BpallaTe/IbHbIE CBSI3N B TOYKAX 3aKPETUIEHUS 3a-
dukcuposaHbl 1151 60jiee KOHCEPBATUBHOTO ONpeeNeHuUs AOMyCKaeMo-
O npejieiia OTKJIIOHeHMi. [lepedeHb OCHOBHBIX TUTIOB MOACHUCTEM TPYDO-
MPOBOJA NPUBEACH BHILLIE.
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12.3.2.2.2. MeTon cKopocTeii

Meron TpebGyeT KOHCEPBATHBHOIO U3MEPEHMSI CKOPOCTEN B Pa3INUHbIX
TOYKAX TPyOONPOBONHON CUCTEMBI /151 OTIpeaeeH s TOUKH C MaKCUMallb-
Ho#t BHOpockopocThio. Korna mecTonosioxeHue 3Tux ToYeK yCTaHOBJIE-
HO, B HMX TIDOM3BOAATCS OKOHYATEJbHblE M3MEPEHNsSE MaKCUMaJlbHbIX
CKOpPOCTEH V__ , M 3aT€M OHW CPABHUBAIOTCS C NMUKOBLIMU 3HAYEHUAMU
BuGpockopoctH [v]. Kpurepuid v, < |v].

Mpu 3HayeHusx [v] no 15 MM/c He TpeGyeTcst MPOBEPKU BUOPONPOU-
HOCTH.

ITpy 3HavYeHusIX [v] = 15—25 MM/c TpeOyeTCst pacueTHast TPOBEPKA HA OCHO-
BaHWM TOAPOOHBIX M3MEPEHUIA (C OnpPENeneHNEM CIIEKTPOB BUOPOCKOPOCTeit).

ITpu 3HaueHusX [v] cBbilIE 25 MM/C MPMHUMAIOTCS MEPHI U1 CHUXKE-
HUsl BUOpaivu.

BennunHy [v] Takke MOXHO OINpPEeNeauTh aHAJIUTUYECKHN, pa3ieniB
3HayeHue [8] Ha YacToTy cOOCTBEHHBIX KOAe6aHUI MOICHCTEMBI.

12.3.2.2.3. Pacuer Ha IMKJIMYECKYIO IPOYHOCTD C Y4eTOM BHOPOHANPSIKEHHUIA

Pacuer Ha UUKAMYECKYIO IPOYHOCTD C YYETOM BBICOKOYaCTOTHOIO Ha-
FPY>XE€HUS NPOBOJAUTCS B T€X CayyasiX, KOrja HU3KOYaCTOTHbIE LIMKJIMYeC-
KHE HaTpsIXKEHUS, CBSI3aHHbIE C ITyCKOM, OCTAHOBKOI1, 13MEHEHUEM MOIII-
HOCTH, CpabaTbiBAHUEM aBapUItHOM 3aLIUThI WM C APYTMMU PeXUMaMH,
COITPOBOXKIAIOTCS HAJIOXKEHUEM BHICOKOYACTOTHBIX HATIPSIKEHU, BbI3BaH-
HBIX, HanpuMep, BUOpauMell WM myJbcalyeit TepMnepaTyp Tpu nepe-
MEUIMBAHMWU MOTOKOB TETVIOHOCUTEA ¢ Pa3INYHOM TeMITEPATypOii.

WcxonHbie JaHHbBIE O BHICOKOYACTOTHOM HArpy>KeHMH 110/1y4aroTCst TPy
aHaJin3€ pe3y/IbTaTOB U3MEPEHUM MPU BKCILIyaTallMK 3JIeMEHTa KOHCT-
PYKLHMU WA X PAaCUYETOM.

YcnoBue NpoyHOCTH TIPYM HAIMYUK Pa3IMYHbIX LMKJINYECKUX Harpy-
30K nposepsieTcsl 1o dopMmyne

k
SN —agay],
i=l [N!I]f
rae N, — 4Mcio LMKIOB i-TO THMA 3a BPeMsl SKCIyaTaLuu;

k  — obluee YMCA0 THUITOB LIMKJIOB;

[N,], — nonyckaemMoe YMCIIO LMKIIOB i-rO TUMA,

a  — HaKOIUICHHOE YCTJIOCTHOE MOBpEXAEHME, fpeaeibHOe 3Ha-

4yeHue kortoporo [a,] = 1.
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B obuieM ciyyae

a=a +a,+a,<[ay],

rae a, — TOBPEXJEHME OT 3KCIUYaTALIMOHHbIX UMKJIOB HArpyXeHus,
Ha KOTOpbIE HE HaJIOXEHbl BbICOKOUACTOTHLIE HAMNPSKEHUS;
a, — TIOBPEXJAEHHMA OT BHICOKOYACTOTHBIX HANPSXKEHUI NpPU NOCTO-
SIHHBIX 9KCTUIyaTallMOHHBIX HaNIpsiXKEHUSX (CTaLLMOHAPHbIE pe-
XKUMBI);
a, — CyMMa IOBPEXAEHUI OT BbICOKOYACTOTHbBIX HANPSXKEHUM B Te-

YeHHE LIMKJIOB NMEePEeMEHHbIX HaNpsXXeHUN Ha TepexoaHbIX
3KCTUTYaTalMOHHbIX DEXMMAX a; ¥ TPU NPOXOXIEHUH DE30-
HAHCHBIX YacTOT a;” B TEX XK€ LMKaXx.

Tpu pacyeTe MOBpeXAEHN a, B Clly4ae Y3KOMONOCTHOIO CIeKTpa UC-
TOJIb3YIOTCSl MAaKCUMaJbHasl CpeaHeKBaapaTUUecKas aMIuIuTyaa BICOKO-
YaCTOTHbIX MECTHBIX HAMpPsSKEHUH M COOTBETCTBYIOLLASA €/ YacToTa.

[Tpy 1UMPOKOTIONOCTHOM CTIEKTPE 3HAYEHHE a, ONPENENAETCS KAK CyM-
Ma MOBPEXACHUN IS TEX aMIUIUTYN MECTHBIX HanpsKEHUH M COOTBET-
CTBYIOILIMX UM YaCTOT, KOTOPbIE BbI3bIBAIOT MOBpeXaeHMs 6ojiee 10 % Mak-
CUMAaJILHOTO MOBPEXICHUS Ha OJHOM U3 COYETAHUM aMIUIMTYbl — Yac-
TOTBI U3 BCETO CTEKTPa. ACUMMETPUSI LHUKJIA OTIPEAC/ISIETCS C YY4ETOM
CpeIHero HarpsDKEeHUsT, TIPUHMMAEMOTO PaBHBIM TNMOCTOSSHHOMY MECTHO-
MY HarnpspKeHUIO OT MEXaHUYECKUX U TETUIOBBIX HAarpy30K C BKITIOYEHHUEM
OCTAaTOYHbIX HATIPSDKEHUI pacTIXEHUs.

IMoBpexnenne a; OMPENENSIETCS C YYETOM MaKCUMAaJbHbBIX aMIUIMTYL
BbICOKOYACTOTHbIX HANIPSDKEHUI 6€3 yyeTa KOHLUEHTPAUWH Y COOTBETCTBY-
JOLUMX UM YacTOT JUIS KaXIOro TUMa LMKJIA NMEepPeMEeHHOr0 HanpsoKeHUs
Ha TIEPEXOOHBIX PeXUMaXx.

TToBpexneHue a; * OTIpeAeIsieTCS ¢ YYETOM MaKCUMATbHOM aMITIIUTY-
Jbl BICOKOYACTOTHOTO HANPSIKEHUS TIPU MPOXOXAEHUU pe3oHaHca.
Yucno umkIIoB OnpenessieTcsl C y4eToM BpeMeHH! 3KCTUTyaTaluu B yCJI0-
BUSIX p€30HaHCAa. ACUMMETPHS LIMKJIAa BbICOKOYACTOTHOTO HarpyXeHUs
OTpENENsAETCS MECTHBIM HarpsikeHUEeM OT MEXaHMYECKUX U TETUIOBBIX
Harpy3oK TpH 3KCIUIyaTalMy ¢ y4eTOM OCTaTOYHBIX HampsiXeHUii pac-
TSKEHUS U1 CEPEVUHBI MHTEPBAJla BPEMEHU, COOTBETCTBYIOLLIETO PE30-
HaHcy.
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12.3.2.3. DKcnepuMeHTaANbHO-PACYETHDBIA METO,

OCHOBHOJ 3a1ayeil 3TOM NPOBEPKHU SABISIETCS NMOJIy4eH1Ee TOUHOM OLIeH-
KW BUOPOHANPSKEHWI B TPyOOTpOBOAHOM CUCTEME UCXOAS1 U3 U3MEPEH-
HOro BUOpallMOHHOTO MOBEACHMSI.

12.3.2.3.1. Meron otera no dopmam

DTOT MeToA TpeOyeT, YToOb! TepeMellieHHs 110 (popMaM U COOCTBEH-
Hbl€ YaCTOThl CUCTEMBI ObLIM OIpeAe/ieHbl U3 3KCIePUMEHTAIbHbIX JaH-
HbIX. MeTton TakXe TpedyeT, YToObl OblT BHIMOJHEH pacyeT Ha COOCTBEH-
Hble€ 3HAa4YE€HUsl, pe3yabTaTaMi KOTOPOTO SIBJSIIOTCSI aHAJIMTUYECKU OIpe-
JiejieHHbie COOCTBEHHbBIE YaCTOTHI M (POPMBI, a TaKXKe BEKTOP MOJATbHBIX
HanpsiKeHUN (HanpsiKEHUs B KAXI0M TOUKE I10 Kax10ii hopMe) Wi U3-
rubaloluX MOMEHTOB, COOTBETCTBYIOLIMX COOCTBEHHbIM BekTopaM. Ilo-
JIyYEHHbIE aHATUTUYECKN U U3MEPEeHHbIE COOCTBEHHbIE 4acTOThl U (op-
Mbl TPYOOIPOBOAHOI CUCTEMbI CONOCTABASIOTCS] U 3aT€M C MOMOIIbIO
BEKTODPA MO/JIaJIbHbIX HATPSDKEHWUI ONpeneisiioTCss MCTUHHbBIE Hanpsixe-
HUsI B TPyOOITpOBOAE.

Hna onpeneneHus COGCTBEHHBIX YaCTOT X MOAAJbHbBIX MEPEMELLIEHU A
cUCTEMa JOMXKHA ObITb OCHallleHa 00JbIIMM KOTMYECTBOM JAaTYMKOB, KO-
TOpble MOTYT U3MEPATH CKOPOCTb, NIepeMellieHHe WK ycKopeHue. Mecra
YCTAHOBKM JHaTYUKOB AOJIXKHbI BbIOUPATLCS KaK MOXHO ONMXE K TOUKAM,
BKJIIOYEHHBIM B PaCYETHYIO MOAEJIb CUCTEMBI.

3anuch U3MEPEHUI 101KHA ObITh MPOAOJIXKUTEIILHOIM,

O6paboTKa JaHHbIX MPU YCTAHOBMBILEHCS BUOpaliuy 10XKHA CBOOUT-
C$1 K MOJyYeHUMIO aMIUIATYbI [epeMELLICHUIH 10 KaX 101 JOMUHMPYIOLLE
¢opMe CUCTEMDI.

WM3mepeHHbIE MOAQ/IbHbIE TIEPEMELICHMSI U CONOCTAaBJICHHbIE C HUMU
aHAJIMTUYECKUE JOJXKHbI MCMOIb30BaThCA [1st 110J1y4eHUs] TOYHON OLIEH-
KM BUOpOHANpsXeHWit (M1 MOMEHTOB) B TpyOOTIPOBOAHON CHUCTEME.
IlonyyeHHbIE HAMPSIXXEHUS HE AO/KHBI ITPEBbILLIATH AOMYCKAEMBIX 3Haye-
Hui [ ].

12.3.2.3.2. MeToa u3MepeHus HANpPsIKEHHid

Jnig ipsiMOro M3aMepeHUst HaNpsKEHMI NPy YCTAHOBUBUIEIHCS M HEYC-
TaHOBMBIUENCS BUOPALIMM MOXXHO MCIIOJb30BATh TEH30JaTYMKH.

TpybonpoBoaHas cucTteMa AOJXXHA ObITh OCHAUleHA JOCTaTOYHO
OOJIbILIMM KOJMYECTBOM TEH30JaTYMKOB B paiOHE TOYEK, Tle MOosiBe-
HUE MaKCHMMaJbHbIX HanpsxXeHWit HauboJiee BeposiTHO. TeH30AaTuM -
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XU JOMKHBI PacrojiaraTbCsi Kak MOXHO OnMXe K MecTaM KOHUEHTpa-
UM HATPSIKEHUHA.

DKCIEepUMEHTAIBHO TONYYEHHBIE HATIPSIDKEHUS HE IOJKHBI TIPEBbI-
11aTh IOMYCKAEMBbIX 3HAYCHUA.

12.4. MeponpusaTas N0 YCTPAHEHHIO BUOPAIMH

Ecau BnOpatms TpybonpoBoa NpeBbIilIacT YPOBEHD, IMPU JaTbHEHLLICH
OLEHKE PEKOMEHAYETCS BbISICHUTb, HAA0 JIU NPEANPUHSTL MEPDI 151 CHU-
XeHWs1 BUOpaluun. Bo3MoOXHbIe KOPPEKTUPYIOILIYE ACHCTBUSI BKIIOYAIOT
MEeHTHOUKAUIO 1 CHUXEHWE WU YCTPAHEeHUE BBI3BIRAIONIEH BUOpaLVio
HAarpy3Ku, OTCTPOMKY OT pe30HAHCHBIX YaCTOT TTOCPEACTBOM MoauduKa-
LMY, U3MEHEHUS B peXUME SKCTUTYaTallMK JJIs1 YCTPAaHEHUS ITPUUUH BUOG-
palM¥ WIN YCTaHOBKY AeMI(UPYIOLLIUX YCTPOMCTB.

[Tocne npoBefaeHUsI MEPONTPUSTHI TI0O CHUXEHUIO BUOpaUMU HEOOXO-
JIMMbI MOBTOPHbIE U3MEPEHUs AJ1s1 onipeneieHus 3¢ HeKTMBHOCTH NPoBe-
IEHHBIX MEPOTIPUSTUIA.

Ecnu nnst cHuXeHWs1 BUOpaluuy TpeGyeTcsi BBeACHWE AOTOJHUTENb-
HbIX CBSI3eN WU Moav@UKaLys CUCTEMBI, TO MPU HEOOXONUMOCTH pac-
YeT TpyOOTIPOBOAHOM CUCTEMbI OSIXKEH OLITh TOBTOPEH C YYETOM 3TUX U3-
MEHEHMWIA,
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Ilpuaoscenue
Pexomendyemoe

JETEPMMHUNPOBAHHBIE YACTOTHI BO3MYILIEHUA
B xayecTBe 1ETEPMUHUPOBAHHBIX YACTOT BO3MYLIIEHNS TIPUHUMAIOT:
1) OCHOBHYI0 4aCTOTY BpallleHWs Bajia HAcoCa:
o = 2nn/60,

rA€ # — YacToTa BpalleHHs Bajia, MUH™';
2) 4acTOTY 2JE€KTPOMArHUTHBIX CWJI, BHI3BAHHYIO HAaJUYMEM I1a30B B
CTaTOpE M POTOpE MPUBOAHBIX JIEKTPOABUraTesIeii HACOCOB:

w=27 an/60,

e z— YMCIIO N1a30B POTOPA;
3) yacToTy rUAPOAMHAMUYECKHX CHJ1, OTTPEAeaEMYIO KOTUYECTBOM JIO-
MaTokK z paboyero Koseca Hacoca:

® = 2nzn/60.
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