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BBEACH B JICHCTBUE HEIOCPENCTBCHHO B KayeCTBe NoCyNapCTBEHHOIo cranaapra Poccuiickoil Penepaunm
¢ 1 miona 2000 r.
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Hacrosiiuil craHaapT He MOXET OBITh NOJHOCTBIO WIH YaCTHYHO BOCITPOM3BENEH, THPAXUPOBAH U

pacIipocTpaHeH B KauecTBe opHUMANbLHOTO W3naHusd Ha Tepputopuu Poccuiickon Penepanmu 6e3 paspe-
wmeHus 'occranmapra Poccun
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M E XTOCYJIAPCTBEUHHULGB U CTAHIAAZPT

IOAIHUITHUKHN CKOJIbXEHMHA.
YCTATOCTb NHOAIINITHUKOB CKOJ/IbXEHHUA

Hcnprraansa Ha cTeHJAX B YCJIOBHAX M'MAPOIHMHAMHIECKOH CMAa3KH

Plain bearings. Bearing fatigue.
Plain bearings in test nigs under conditions of hydrodynamic lubrication

JlaTa BBepennd 2000—07—01
1 ObaacTp NpuMeHeHHUA

Hacrogumit craHgapr pacnpocTpaHsieTcd Ha OMMeTAINIMYeCKHEe W MHOIOCJOMHbIC IONUIMITHUKH
CKOJIbXCHUS M YCTAHARIMBACT TPeOOBAHUSA K CTCHIOOBHIM HMCHBITAHUSIM HA YCTANOCTh LUWIMHAPUYCCKUX
MOJIIMITHUKOB CKOJBXCHHUA B YCIOBUSX INOJHOW THAPOIUHAMHUYECKOU CMa3Ky M NPH AWHAMUUYCCKOM
Harpy>XXeHMMU.

CraHaapT TakKXe YCTAHABIUBRACT METOJ OLICHKH YCTAJOCTHBIX XapaKTepPUCTUK UCNBITHIBAEMEBIX MO/ -
IIAITHUKOB, O0CCIICUMBAIOIINH COMNOCTABMMOCTD PE3yALTAaTOB ONUHAKOBBIX WUCIBITAHHMN Ha Pas3IHYHBIX
HCIIBITATEIBHBIX CTCHAAX (CM. MPWIOXEeHHEe A). AHAJIOTHYHAS OLICHKA TpeOyeTcs TakkKe MPH 3KCIUTyaTaluy
NOJILIMUITHUKOB CKOJBXECHUS.

HanpskeHns B NONUIMITHHUKOBHIX CHOSIX SBISIOTCS PE3yALTAaTOM pa3BUTHA NaRICHUS B T'MAPOIMHA-
MHYCCKOH TUICHKE, NO3TOMY HEOOXOMUMO MOJIHOCTHIO YCTAHOBUTL YCJIOBUS 3KCIUIyaTalilui M CMAa3KH.

IIpn omnpeneneHHHU yCTaJIOCTHOM HArpyXeHHOCTH CHCTEeMbl, KpOME HArpy304YHBIX, pPa3MEPHBIX U
SKCIUTYaTAllMOHHBIX XapaKTePUCTUK, HEOOXOOUMO VIMTBHIBATD CACAYIOLIHE NPeII0IoXEeHHS:

a) IpU JUHAMHUYECKOM HarpyXeHHMHM MHHHMAaJIbHasl TOJMIIIMHA MAacITHOH IVIEHKY TIOOHIMITHUKA Kak
GYHKIIMA BpeMEHM M MECTOMNOJJIOXECHUS IJIs1 00eClieYCHUsT HCKITIOYSCHUSI YPe3MEPHOIO JIOKAJILHOIO Iepe-
IrpeBa WIH CABUTA B PE3YILTATES CMCINAHHOM CMA3KM MPHU OpHpadoTKe;

6) pacnpenesieHUe NaBICHUS IO OKPYXHOCTH MU B OCEBOM HaIpaB/ICHMH BO BpeMs HTMHAMMYECKOIO
HArpy>XXcHU;

B) PE3YIABTHUDYIOLICE HANPSLKEeHUE B IMOAIIUITHUKOBEIX CIOSX KaK (PYHKIMS BPeMCHH ¥ MECTOIOIO-
KEeHUSI, OCOOEHHO MAaKCUMANBHOE 3HAKOTICpeMEHHOe HalpsDKeHNe.

KpoMe Toro, Ha ycTajiocTh NOAIIMITHUKA MOTYT BIHUAThH: CMEIIaHHasl cMas3Ka, M3HOC, 3arpsi3HEHUS,

TpUOOXUMHUYCCKHE peakKUMH M apyrue ¢axkropsl. HacTosAllluM CTAHAAapT paccMaTpHUBaeT YCTaJIOCTh IIpH
NOJHOM THAPOAMHAMUYECKOM pa3lieliecHUH pabouNX NOBCPXHOCTEH MACIAHOH IUICHKOM.

IIpumMevanue — [lpakruka HCIIBITAHUA ¢ pa3MIHHMU TpeOoBaHUSIMHU IIpHBea K pa3padoTKe MHOTOYHIC-
JEHHBIX CTCHIOB I HMCIBITaHWN NOMIIUITHUKOB. EcaK yclioBHS ¢Ma3K, IPUMEHIECMBIC HA 9TUX CTCHIAX, He OIIPeASIUTh

HETAITBHO, TO PEIYABTATH UCIIBITAHMI Ha pa3TUIHBIX cTeHaax OynyT B oO111eM He CpaBHUME! M HE IIPUMEHHMMBI Ha IIPaKTHKe.
Pazmmaunle CTEHILI MOTYT JAaTh HCCOBMECTUMBIC XapaKTCPHUCTHUKH I ONMHAKOBBIX MATepPHUAIIOB.

Ilpunoxenue b Tonbko ns uHGOpMaLIUA.

2 HopmaTuBHBIE CCBLIKH

B HacrofueM craHaapTe MCMOJIb30BaHbl CChUIKM Ha CHEAYIOUHE CTAHAAPTHI:

['OCT 2789—73 HlepoxoBaTocTh noBepxHocTH. IlapaMeTphl ¥ XapakTe pUCTHKHU

['OCT UCO 7905-2—99 [lomuHUITHNKHM CKOJbXECHMS. YCTANOCTh NMOAUIMITHUKOB CKOMbXeHUA. Uc-
NbITaHNe MWIMHAPAIECKOTO 00pa3na U3 MECTALIMYCCKOTO TIOAINUITHUKOBOTO MAaTepHana

['OCT UCO 7905-3—99 TlomuMmHHKH CKOJMbXEHUA. YCTATOCTh MOOUIMITHUKOB CKOMbXeHUs. Uc-
bITAHUEC ITIATKMX IIOJIOC U3 METAUTUYIECKOINO MHOTOCJOMHOIO TIOAIIMITHUKOBOTO MaTepualia

['OCT UCO 7905-4—99 TlomummMITHUKKY CKOIbXEHHUA. YCTAJIOCTh NOAUIMITHUKOB CKOJIbXeHus1. Hc-
IBITAHUA TTONYBKJIANBINICH U3 METAJUIMYECKOI0 MHOIMOCJIOMHOIO MOOIIMMIIHUKOBOTO MaTepHaia

HU3nanne odanpaipuoe
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3 lleap ucnbrraHud

[empio ucrnplTaH¥Md HAa CTEHOAX MONUIMITHUKOB CKOJBXEHHsS, padOTaloIMX B YCJIOBHUAX IOJTHOH
FUAPONMHAMUYECKONM CMa3KH, SBISICTCS M3MEpeHHe OTUHAMMYECKOM Hecylled CNOCOOHOCTH, HalpuMep
npenesia YCTAJIOCTHOH BBIHOCIMBOCTH MaTepHalla NONIIUITHUKOBOTO CJIOS B 3aBUCHMOCTH OT aMIUIMTYAbI
HATIPAKEHUA M Yycla UHKIOB, YTO MOXHO HpEeACTaBUThL B BHIC KPHUBOH G —V (TIpeaeibHOEe HATIPSDKEHUE

BLIHOCJIUBOCTH OTHOCUTESJILHO YUCJA LIUKIIOB) WIHM B BHUIAE INPEICILHOTO HATIPAXCHUS BBIHOCIHBOCTH OJIS
3aJaHHOTO YMCia LIMKIoB. Ilpenen BLIHOCIMBOCTH AOCTUTACTCS, KOTA2a Ha paboyel NOBEPXHOCTH NONIIIATI-
HWKA BO3HHMKAIOT TPECIUHHEI.

Yci0oBUEM TNOMHOM IMApONHMHAMMYECKON CMa3Ky SIRIASTCS YIIpOoILieHMEe NpoDIeMbl YCTANOCTU. DTO
O3HavYaer, 9T0 IpHpaboTKa MOALUMITHHAKA TPH MCHBITAHHK AOJDKHA THIATEJIBHO KOHTPOJHMPOBATLCS I
npegoTspalieHus1 3HAaYUTEALHOIO IPEABAPUTEILHOIO pa3pylIeHUA OT IeperpeBa ¥ CaABUTAIOILETO ()pUKIH-
OHHOTI'O HATIPSKEHHUS, KOTOpbIe MOIyT BbI3BaTh 0Opa3zoBaHe MOBSPXHOCTHLIX MUKPOTPELIVH.

HpumMegaHUe — YCTAIOCTHOS HUCHBITAHUE MONIIMAITHUKOBLIX MATCPUAIOB MOXET TaKXKE MPOBOMUTHLCSH C
moMonbsio Metogos, yeradoriieHHBIX 1'OCT YCO 7905-2, FOCT UCO 7905-3, TOCT UCO 7905-4.

4 TpedooBanuda

4.1 TpeGoBaHMSI K MCINBITATC/ILHLIM CTCHIAM

Jna onpenesceHUsT YCJIOBHM paboThl M CMa3KW HCHBITATCIbHLIM CTEHHO OOLKSH YIOBJISTBOPSATH
CAEeOYIOLIHM TpeOOBaAHUAM:

a) IpocTasi N MOHSITHAsI MEeXaHHYeCKasi KOHCTPYKLIHS;

6) nerkoe IEMOHTHpPOBAHHE /1 obecricyeHUsd OCMOTpa HNOAIMOHUKA HAa MECTE;

B) pa3dMepHas CTaOMJILHOCTD MOAINUITHUKA NPU UCTIBITAHUHA BMECTE C CONIPOTHRICHUEM IehopMUPO-
BaHUIO KOPITyca M OTKJIOHEHHEM BaJa;

I') MOCTOSTHCTBO YCJIOBHMI NOJAY4 CMa3Ky 0e3 yXyAILIeHUS pa3sBUTHUA NABICHUS B MAcISIHOM IUVICHKE;

) obecricyeHye INPEeBBIIICHUS] HA CTEHIE BCEro nuara3oHa Harpy3oK, HalpsCKeHUH M TeMIlepaTyp,
OTMEYaeMbIX Ha IPAKTHKE.

4.2 TpeboaHHA K MeTOaM HCIbITAHMIA

MeTonbl MCIILITAHUH AOJDKHBI YIOBJICTBOPTEL CAESAYIOIIUM TPpeOOBaAHUSIM:

a) BO3MOXHOCTh NPUMCHSTH CMNCUMANBHYK U3MCPUTENIBHYIO TEXHHUKY IS OTIPSACTICHUS TOJNIUHD]
MAacC/JISTHOW IUICHKW, TeMIIepaTypbl CMa3KW, pacIpeAc/cHUs LOaBJCHMsS U pasBeTBICHHS TpPElIMH, TakKas
TEXHMKA BKIIIOYAET HENPEPLIBHOE PAIMOHYKIEHUIHOC M3MEPECHME M3HOCA WIM PEHTITCHOBCKMM (dioope-
CLEHTHBIM aHAJIM3 Npod cMa3KM;

0) XOpoLlOo olipenesicHHbIC SKCTIEPUMEHTAIbLHO TIPOBEpEeHHbIE THAPOAMHAMUAYECKUE YCI0BUS (HanpH-
Mep, olieHKa 3($PeKTUBHON BI3KOCTH, YKA3LIBAIOIICH IMApodMHaAMHUYeCKHe CBOVICTBA);

B) YETKOE pa3rpaHUUYCHME MeXIy CMeIIaHHOM cMas3Koil BO BpeMs NMpHUPA0OTKH M NOJHOM T'MIPOIH-
HAMHWYESCKOH CMAa3KOM IPH YCTAJIOCTHLIX UCIILITAHUSIX,

) uenecoodbpazHo, YToObl HaNpsCKEeHMe pacHpene/suioch BOKPYT INOAIIMITHUKOB KaK MOXHO Oornee
paBHOMEpHO (Bpalllaiollasicss Harpyska) ¢ Lenblo OOHapyXeHHSI HEpaBHOMEPHOCTEH B NMOMINUIITHUKOBOM
MaTepualle;

1) NpOCThie, TCOPETUIECCKH W 3KCIIEPHMEHTAILHO BOCIIPOH3BOIMMbIE THAPOAUHAMMYECKHE YCIIOBUS

(HanpuMep, Bpallamliascad Harpy3ka IMpoOHM3BOAUT paclpeneyicHHe riapoIHHaMUYeCcKOr TUICHKHM M JaBJie-
HHsI, pABHOE CTAaTUYECKOM Harpyske).

5 Metoapl HCHBITAHHNA

151 obecniedyeHUsI CONMOCTABUMOCTHU PE3YILTATOB UCTILITAHHM HA PAa3sAHYHBIX UCTILITATEILHBIX CTEHAAX
¥ UX paclIpOCTPaHCHUS HA NPaKTUKY BCce MapaMeTphl, KORTPONUPYIOIHUES THAPOAUHAMHUYECKYIO MAC/ISTHVYIO
ILIeHKY, AOJDKHBI ACTAIU3UPOBAThCA, BKIIOYAS YCAOBHA UCHBITAHWH, pazMephl TONUIMITHAKOB, CMA3Ky M
apyrue PpaxTophl, BIUAIOINME HAa TMAPOAMHAMHYECKYIO MACISTHYIO TUICHKY.

OcHOBHBIE XapaKTEepHbIE YCIOBUS M IapaMeTphl IIPH YCTAJIOCTHOM UCIHLITAHMHU CJEXVIOLIME.
5.1 XapakrTepHbie YCJIOBHA

5.1.1 Memoduxa s¢pghexmuernoii npupabomru

Metonuka 3¢p@PeKTUBHOM NpHpabOTKM IIpefHa3HA4YeHa I TOro, 4To0bl H30eXaTh Ype3MepHOMH
TeMIepaTypbl 1 QPUKIIHOHHOTIO CABUTAIOILETO HATIPSDKEHUS M3-3a 3HAYMTENbHOM IIepOXOBATOCTH KOHTAK-
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Ta. [IpupadoTka MOXET KOHTPOIUPOBATHCHA MYyTEM U3MEPECHUM TeMIIEpaTyphbl, JICKTPUIESCKOINO COIPOTHUB-

NeHUs, UMIlefaHca WIH HENPepbIBHOIO PAIHOHYKIMAHOTO HU3MepeHus. o nmpupaboTKu AOIKHO BBHITIOJN-
HIThCS YCIOBUE

h0>Rz,b+Rz,s>

roe A, — MMUHMMaJbHas TOJMIIMHA MAcJISTHOM IUICHKM, ONpefeficHHas U3MEPEHUEM WIM pacieToM
cormacho [1—3], a R,, u R, — BHICOTA WIEPOXOBATOCTCH MpOPWIA B ACCATH TOYKAX TOALIMITHUKA U
KOHTPIIOBEPXHOCTH, COOTBeTCTBeHHO, comtacHo 'OCT 2789. [MosmpoBaHHe BO BpeMs TIPUPaOOTKH TpH-
BeHeT K CHIDKCHWIO 3HA4YeHUA hj, ONHAKO BO BpEeMsl YCTAJIOCTHOIO MCHBITAHWS OHO HE HOKHO ObIThb
MeHbUlIe, YeM IepBOHa4albHOe 3HaYeHHe R, .. llpu mpupaboTKe mporpeccupyloie yMeHbIIACTC MUAHH-
MaJIbHasA TOJIIMHA MAacC/ISIHOU IUICHKH B pe3ysibTarTe YMEHBIICHUSI BI3KOCTH Macla M3-3a TIOBLILICHHS
TEMIIEPATYPh! ¥ CTYIICHYATOTO YBEJIWYCHUS HArpy3Ku. JHAYCHUS CTYNICHEH HArpy3K# JOJDKHbLI KOHTPOIM-
poBarhcd MHUHHMMM3alMeH TEMIICPaTYPHBIX MaKCHMMYMOB, Ype3MEpHBIM PAIHOHYKIHOHBLIM IIOKa3aHHEM

W3HOCA WIH 3HAYUTCIBHON TIPOMODKUTECIBHOCTEIY HYIIEBOTO 3JIEKTPUYECKOIO KOHTAKTHOIO CONpPOTHUBIIC-
H UL

[IpurumMme yaH U e — [lpr KOHTpONE INCKTPHICCKOrO KOHTAKTHOIO COIPOTHBICHW MONINWITHUK 3JIeKTpHIeC-
KU U30IHpyeTcsa OT HMCITBITATEIBHOTO CTEHIA. DIeKTPOoODOpYyIOBaAHHE NODKHO IIPEAYCMATPUBATL H3MepeHHe PasHOCTHU
noteHumainos 10 MB Mexay BaioM H ITORIIHMITHUKOM B TOYKE IIOABOZA C BHYTPeHHHUM colporuniicHuMeM 100 Owm,
Kotopas nafaet 10 (0,01 MB rmpu KodTakTe mepoxorarocteid. [IpupaticHua Harpy3ky peryIupyioTes TaKAM 00pa3oMm,
YTOOBI CBECTH K MUHMMYMY IIPOAO/DKHTECIIHHOCTE KOHTAKTA IIEPOXOBATOCTEH.

5.1.2 Hckarouenue omkaoHeHUs 8 2e0MemMpul KOHCMPYKUUOHHBIX INEMEHMO8 NOOUIUNKUKA CKOAbHCEHUS
HMckmiouuTh OTKIIOHEHHMS A0 CTENEHU, KOTopas MOXET NOBIMATL Ha pPe3yAbTaTbl U CHU3UTL HX
BOCTIPOM3BOAUMOCTD. I eoMeTpHUYecKIe TTOTPEUTHOCTY MOTYT BKI1049aTh AeOopMaluio KOpIyca, Iporuo WiH
HECOOCHOCTE Bajla U HepaBHOMEPHEIE I'pyOrle ciebl TPeHUA Ha NOBEPXHOCTH TIOAUIMITHUKA CKONBXEHUS.
5.1.3 Dpghexmusnan memnepamypa nodwunuuKa u eudpoOUHAMUYECKOU NACHKU

DddeKTUBHAS TEMIIepaTypa NpeCcTaB/IsIeT pABHOMEPHOE pacnpenejacHue, ATbTepHATUBHO USMEPSIIOT
TEMIIEpATYPHl Mac/a Ha BXOJAE, BRIUIECKOB Maclia B IJIOIHAAN OCHOBHOTO HAIPYXCHHS M NMOBEPXHOCTH/OC-
HOBBI ITOAUIMITHHKA.

3.1.4 Amnaumyoa u nanpaesenue OUHAMUYMECKOU HA2PY3KU KAK DYHKWYUS 8peMeHu

AMIUTUTYIa ¥ HallpaBJicCHHE JUHAMHMYECKOM Harpy3ku o0pa3yioT OCHOBY U1 OLIEHKH paclpeaeIeHUs
NaBJICHUS TUICHKM Ha nepudepv M B OCEBOM HanpaBICHHUM KakK PYHKIIMM BpeMCHM M MOJOXCHHUS HA
MOBEPXHOCTH NMOAUIMIIHUKA. AJTLTEpHATUBHO MOXET MCNOJL30BaThCd HM3MEpPEHUE paclipele/ICHUs NaBlie-
Hus1. JIxoboH MeTon MOXET HCIIONB30BaThCs IIPH OLICHKE NIMHAMMYECKUX HANPSDKEHUH B OTAESABHBIX CJIOSX
NOALUMIHMKA A/ OOHApYyXKCHMS MECTOMNOJIOXKCHMS Ha IIOBEPXHOCTHM MAKCUMAJIbLHOTO HaNpsLKeHWsS B
3aBUCUMOCTH OT CPEHETO M 3HAKOINEPEMEHHOIO HANpsDKeHUs IIpH IIpeAeiie BBIHOCIUBOCTH.

[IpuMmevanue— MaMepenns garieHus, He BIMSIONICIO Ha pa3BATHE THAPOHMHAMHYCCKOM IUICHKW, U
HalIpsDKCHUAS ¢ TOMOIIBIO KOHTPONBHO-U3MEPHTEILHEIX TPUOOPOB MOTYT IPOROMUTECA METOIOM HUCIapeHus! TOHKOH

METAUIMYEeCKOH IUTEHKH. Takue U3MepeHM CleayeT NPOBOIUTD 3apaHee IpX OXHHAKOBBIX YCIIOBUAX, HO HE B ITpollecce
YCTAJIOCTHOTO UCTILITAHMS.

3.1.5 YHucno yukxaoe naspysxu, Komopoe npueooum K nepeomy YCmAA0CMHOMY ROGPENCOEHUIO

[loBpexnenus AoDKHBI OBITE B popMe TpelIMHDBI WM Tpelid (UIHOHW Oojiee 5 MM), WM OTpLIBa
MaTepHaia MONIUIUITHUKOBOIO aHTUGPUKUMOHHOTO crios. Mcrbrranus A NMOAy4eHUs KpUBoU o, —N
NpeKpallaloT NpM LMKIaX HarpyxeHust 50 x 10°. Hampsokenue Ipefena BLbIHOCAMBOCTH MOXET OBITH
OLIEHEHO TIPH 3aJaHHOM 4YMcJe LUKIoB, HampuMep 3 x 10, 10 x 10%, 25 x 10® mmm 50 x 10°. O6paszen, ne

NOABEPTHYTHIA pa3pPYUICHUIO MIPH YCTAIOCTHOM HUCIILITAHUH 10 33JaHHOTO MpeAeia BBIHOCTUBOCTY, VKA3hI-
BalOT B OTYETE.

BenencrBue pazdOpoca pe3ynbTaToOB MCHBITAHUM M CTATUCTHUYECKOIO XapakTepa Nnpeneia yCcTaloCTH
PEKOMEHIYETCHA Pe3yibTaThl OIICHUBATE HA OCHOBE CTATUCTUYESCKUX METOIOB.

5.2 XapakxkTrepHcTHYecKas nHopManusd

Ecniu onleHKa pe3ynbsTaTOB UCIIBITAHMS 10 NIpeaena BHIHOCIUBOCTH NMPH PUKCUPOBAHHLIX TeMIIEpaTy-
paX, KOHTPOJUPYEMBIX C TOYHOCTHIO +2 "C, He NpoBOAUTCH caMUM MccliefoRaTeNneM, TO 00 3ToM HeoOXo-

OUMO yKas3arb B INpHMeYaHHH. EciaM NOXUMITHUMKOBBIM MAaTepHA IIpeTeplicBacT U3MCHEHHS B XOe
UCHIBITAaHUA (HanpuMep Auddy3usa HIH aHAIOTMYHBIM IIpoliecc), TO 3TO HOKYMEHTHpPYETCS B KayeCTBE
NONOJTHUTEILHON WHPOpMALMM (HanpuMep METALTYPIrAYecKuil OT49eT).
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UudopMmaums NOApasneseTcsi TAKAM 00pa3oM, 4TodObl TpeboBaHMA K NaHHBLIM ObLIM CHHXCHBI B
3aBMCHMOCTH OT JeTaLHOM OLIEHKM KOHEYHOTO pe3yiibTaTa — HAPSKCHUM Npeaesia BhIHOCIUBOCTHA.

5.2.1 Onucanue ucnbimamenbro20 cmenoa

OmnucaHue NO/DKHO BKIIOYATh O0O3HayeHHEe, KOHCTPYKIMIO, TIpHHUMIILI HArpyXecHHs, pacyeTHELIC
peneiinl, oJady cMa3Ky, BKIK4Yasl BCrIoMoraTebHoe 000pyIoBaHKE, a TAKXKe METO/ M cXeMy H3MEpeHUH.

5.2.2 Onucanue ucnbvimyemozo NOCUIURHUKA

OnucaHye JOJDKHO COCTOSITh. M3 pa3MepoB NOAIIMITHHAKA, BKIKOYAA TOMUMHLI pa3IMYHBIX CJIOCB,
pa3zMepa KopIlyca B JHAMETPAIbHOM M OCEBOM HaMpaBJICHHUAX; pasMepa 3a30pa — OCOOCHHO B YCIOBUAX
HMCHIbLITAHHMS, apaMEeTPOB HIEPOXOBATOCTH MOBEPXHOCTH. lonmoMHUTENLHO NpeaycMaTpuBacTcs 0603Haye-
HUe MaTepualia, BKII0Yas ero XMMUYECKUHA COCTAaB, IIPOUECChI IIPOU3BOCTBA C MOMOIIBIO TepMOdUu3Hyec-
KO 00paboTKM ¥ DaHHbBIC CTATHYSCKONR IPOYHOCTH, BKIo9asd Moaymb lOHra u koagpduuuenT Ilyaccona.

5.2.3 Onucanue uchoimyemou yangbvt

OnMcaHye HNOIXKHO BK/IOUAThL pasMeEphl, IapaMeTp HIEPOXOBAaTOCTH MOBEPXHOCTU, TBEpPHOCTh U
3HAYeHWS! OTKIIOHEHHMA U HECOOCHOCTH.

5.2.4 Creyuguueckue ocobennocmuy nazpy3Ku npu UCHbIMAHUU

Crieriudpnaeckue ocoOeHHOCTH HArpy3KH OJOJ/DKHEI BKIIOYATH aMIUTMTYIY M HallpaBIeHHUE KaK pyHK-
[{MIO0 BpeMEHH, YaCTOTY M CKOPOCTb Bajia IIPM NPUPA0OTKE U YCTATOCTHOM MCILITAHUM, a TAKXKE IMpoAoJi-
KUTCIILHOCTE VICTILITAH WS,

5.2.5 Obosnauenue cmasku u nodayu

O0603Ha4YeHHe CMAa3Ky M NoAayy JOJ/DKHO BKMIOYATHL. THUII CMAa3KH; 3AaBHCHUMOCTH BA3KOCTb — TeMIIC-

paTypa W IUVIOTHOCTh — TeMIICpaTypa, [AaBICHUE IMOAa4YM; pa3Mephl M PACTIONIOXCHHE OTBEpCTHM (WU
KAaHaBOK) IMOAAYH; CKOPOCTb TCUCHMUS.

5.2.6 Onucanue memnepamyp UcChnbimMaHus

OnucaHHe OJO/DKHO BKITIOYATh TEMIIEPATYPY IVISHKHA Macjla B Macce U Ha BXOJIE, BHITLIECKOB Ha BBIXOJE
H TUTIMYHYIO TeMIIepaTypy NOALIMIIHUKA BOJIV3H 30HBI MOBPEXKACHMUS! KAK MOXHO O/IKe K NOBEPXHOCTH
0e3 HapylUCHUSA PAa3BHTHS JABJICHHUS B MacJSTHOHU IUJICHKE.

Bce BpOUEnpHMBENCHHBIC OIMMCAHMUS HEOOXOMUMMBI U1l OLEHKHM THAPOIWHAMHYECKOTO COCTOSHUS
UCIILITYeMOTO TOJXUIMITHUKA. ECIH ruApoAnHaMHYEeCKOEe COCTOSIHHS OLEHEeHO, ToTa TpebyeMass HHGopMa-

IMsI OrpaHHYMBaeTCAa N0 cleAvioleH HHPopMalHK BMECTe C JAHHBIMH TeMIlepaTypbl NOAUIMITHUKOBOIO
MaTepuaJa.

5.2.7 Onucarnue moawjurbl UCNBIMYEMOU HACHKU

OrmnuxcaHue HOJDKHO BKIIOYATh M3MEHECHME TOJIIHMHBI IUVICHKH CO BpPEMEHEM H PACIOJOXEHHEM B
HNOAIUMITHHAKE, 4 TAKXe MUHUMAIBHYIO TONIIHHY INJCHKH, CBI3aHHYIO ¢ JAHHBIMH LIEPOXOBAaTOCTH BO BpeM4
IpUPaOOTKH U TIPH YCTATIOCTHOM HUCIILITAHHH.

5.2.8 Onucanue dasaenus ucnvimyemou HAeHKU

Omnucanye HOMKHO BKIOYATh paclipele/IeHHE AaBJICHUS CMAa304HOHM IUISHKM H er0 M3MEHEeHME CO
BPEMEHEM H PaCMOJIOXECHHUEM OTHOCHUTEIIBHO TOBEPXHOCTH NOOIUMITHHUKA TAKMM TNOAPOOHBIM 00pa3oM,
YTOORI IrpaeHThl JABJICHUS YKA3BIBAJIMCH C JOCTATOYHOH TOYHOCTDIO.

5.2.9 Onucanue SunamuHecKux HaAnPAMNCEHUll UCHbIMAaRus

OnucaHue AOJDKHO BK/IOYATHL paclipelie/ICHe HAaNpsDKCHUH CO BPEMEHEM M PAcIOIOXEHHEM OTHO-
CUTESJIPHO MOBEPXHOCTH INOMNHUITHHUKA VIS ONpedeIcHUS MOJOXEHUSI MAaKCHMaJIbHOIO YCTAJOCTHOTO Ha-
[IPSDKEHMS B 3aBUCHMOCTH OT CPEIHEro ¥ 3HAaKOoIepeMEeHHOro HanpskeHUH TIpH Ipefeiie BhIHOCIHUBOCTH.

[TonydeHHbIC Pe3yabTaThl MOTYT CPABHNBATHCA C NJAHHBLIMM APYTHX MECTONOB MEXaHHMYCCKMX HMCTBITa-
HuU (cm. TOCT UCO 7905-2 — I'OCT UCO 7905-4) ¢ moMolbio auarpaMmbl Xeilra, Ha KOTOpo# aMil-

JINTYNA HAIIpsSCKeHHs JAeTCsl B 3aBUCHMMOCTH OT CpeHEI0 HalpsDKeHMUS .

5.2.10 llpyeue pesyasvmamut ucnoimanus

JLONOMHUTEABHO Pe3yNbTAaThl HCIIBITAHYS BKAIOYAIOT ONMMCAHWE PaspyUICHUS, pacloNOXKCHUS U CTe-
IIEHb pacTPECKUBAHNS; OTCYTCTBMEC WIM HAJIWMYWEe M3HOCA WIH 3adupa; IaHHbIC METaAUTypPIrudecKoro
uccraenopadyst. Ecam Obn oTMeueH M3MEpPASMbIF M3HOC, T.€. OOJibllle YeM TOHKOE IIOJIMpOBaHHE, U HE
[IPOU30LUIO OTphIBA AHTHPPUKUHMOHHOIO MaTepMasia, TO MOXHO 3aKIIOYHTH, YTO TOJILNWHA MACISIHOM
IUICHKH 9BJIAeTCA HEaACKBATHOH M YCIIOBUA UCIIBITAHMS JOJCKHBI OBIThH N3MCHEHBI IJIS1 HCKITIOUeHMS N3HOCA.

6 Ouelka HANpsOKeHUWH B OJIMITHMKOBBIX MaTepHANAX

OueHKa yCTaJIOCTHBIX HANIPSIKeHUH YIIpoLaeTcs, €CIM I'MApOIHHaMHYECKHE YCIOBUS SIRISIOTCSE JIETKO
BocTipou3BoauMbIMU. Hanborsee npoctoe ycnoBre AMHaMHWYeCKOH HArpy3KH — YHCTOE BpallleHHe, TIepe/ia-
BaeMoe Yepe3 BaJl, HarpyXeHHbBIA ¢ MOMOIULIO pa30alaHCUPOBAHHBIX MACC Uil YMEHBINCHUS OTKJIOHEHWS
nporuda Bajia. YcioBUe M'MAPONAMHAMMYECCKON TUIEHKH — YHUCTHIA KJIMH, KOTOPLIM HauboJlee TOYHO onpe-

4
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nensieTcs pacyeTroM. EC/IHM NPpUMEHMMbBI HEKOTOPBIC NOITYCTUMBIC ITPESAIONOXEHM, TAKUES KaK: HWIMHIPH-
YeCKHH TONUIMITHUK, OTCYTCTBHME 3HAUYUTEILHOM HECOOCHOCTH WIHM AedopMalMi; ONTHMAJbHAS T1oAaya
Macsa IIpH CBOOOMHOM pa3BUTHM IABICHUS TUICHKH; (PUKCHpPOBaHHBIC NPONOPILHMY NOMIIMITHHKA, MOAYJIs
Oxra ¥ xo3dduimernTa llyaccoHa, T0 BO3MOXHO NpeABAPUTEILHOC ONpeACCHUE CpeAHEeIO U 3HaKoIe-
peMEHHOTO HalpsDKeHHUA NMPpHA QHKCHPOBAHHELIX YUC/IaX 3oMMeEpdeabaa ¥ OTHOUICHUIX INMPUHBI TIOIIHII-
HUKA (CM. IIPUTIOXEHHUE A).

JI7si BOBHMKHOBCHHA YCTAJIOCTHOIO Ppa3pyliCHHMs B BBICOKOIIPOYHOM MaTepHasic 0e3 H3Hoca WIH
3aeJaHMsI HEOOXONMMO, 4TO0Rl I'MAPOANHAMHYECKHE XapaKTEPHUCTHKHU (3a30p, BA3KOCTL CMA3KHU U OYEHE
HHU3Kasl 1IepOX0BaTOCTh MOBEPXHOCTH) obecredyrBaid JOCTATOYHYI0 MUHUMAIBHYIO TOMIIHHY CMAa30YHOM
IWICHKH U1 IIpedOTBPAILICHUAST META/UIMYECKOINO KOHTAKTA.

Taxkxe BO3SMOXHO IPOBECTH aHAJIOHYHOES ONPEACJICHHES B OTHOIIICHUH HMCITBITATC/ILHBIX CTCHOOB IIPU
HEHarpaBICHHON YHCTOM CUHYCOMIANbHOM HArpy3Ke.
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[MPUTOXEHHUE A
(oOs3aTENBHOE)

OneHKa HanpsXKeHHH

A.1 OneHKa ycTAJOCTHLIX HANpPAXKeHHAH

Ha ocHOBaHuM ITpakTHIECKOI'O ONBITA M HCCIEIOBaHUM OBUIO YCTAHORIEHO, YTO YCTANOCTh HAYUHAETCH C OCEBBIX
TpelllH B HIWIHHIPWICCKUX ITONIIUITHUKAX BCACHCTBUE TAHTEHITHANBHRIX 3HAKOIEPEMEHHBIX HAIIPSKCHUM.

[Ipy M3MeHeHMM HAIPSKEHHH B OCEBON WIM KOJBIEBOH IUIOCKOCTAX M OTCYTCTBUM IIOJHOrO TPEXMEPHOIO
peIIeHI OlleHKAa MOXeT OBITH BHIIIOJHCHA I10 TAHTCHIIUATBEHBIM HAMPAXCHUAAM B CpEeIHEH [UIOCKOCTH TIOMIMUAITHUKA,
T.€. IBYXMEPHBIM peLIcHUEM.

[Tpr muHaMuUYecKOM Harpyske, KoTopasg U3MEHSICTCS B 3aBUCUMOCTH OT BPEMCHH K PACIIONOXEHHMS Ha IIOBEPX-
HOCTW, PA3IUIHBIE IIPOIODKUTEIPHOCTh 1 JARICHUE IUICHKH, 3aBHCAILME OT PACIIONOXEHUS, [IPOU3BOIAT TAHTEHIIM -
ANTbHBIE HAUpOXKeHWS B aHTHGPUKIUOHHBIX CIOSX IOMHOUITHUKA. It olleHKM pacrpeneiieHWs HaApsOKeHWHA B
pe3yJabkTaTe MIHOBeHHOM THUCIIEPCUH HJABICHHMA B CpeNHEHW IUIOCKOCTH TTOAINWIIHUK MOXHO IIPEICTABHUTH B BHIC
[IMHIPUISCKOTO KONbIIa, BKIIOYas KOpIIyCc NOMIIMITHKHKA. HarpyxeHue ocyiecTRIsSeTC Yepe3 MIHOBEHHOE JaBIICHUE
IUICHKY Ha BHYTPeHHeM pabodeM IMHaMeTpe cOallaHCHPYEMEIMM JaBJICHUAMU peaklid Ha HapyXHOM ITHaMeETpe.

Mozenps Koblia DoAIIUITHYKA (PUCYHOK A.1) MOXHO pac-
CMaTpHBaTh B KAYECTBE PasiIMIHBIX cJioeB MaTepnaia. YUcronbayd
TAKYIO CHCTEMY, TAHT'CHIMMAJILHBIC HAIIPSOKCHMS MOXHO OLICHUTD
C IIOMOIIBIO PANIa pPelicHUM. BT0, B YACTHOCTH, DYHKIIMS HalIps-
XeHUS A3pia (ypasreHHe A.1 W A.2) 1 aHaJIMTHIECKAE METOIL]
(ypaBHeHUA A.3, A4, A5, A.6 1 A.7), BKITIo9aIollde VIIPpOHICHUE
I 0O9€Hb TOHKMX aHTHMOPUKITMOHHBIX ¢itoeB. MoryT ObITH pas3pa-

/  O0oTaHBI ¥ ApYTHE YPAaBHEHNA, HCITONB3YS METOIB! aHaIu3a HalIpsl -
XCHUs, KaK, HanpdMep, MCETOJbl KOHEYHBIX H TIPaHUIHBIX
JIeMeHTOB. Pacuer HanpsokeHM# IIpUMeHseTCs B aJIeKBaTHOM
YYaCTKe OKPYXHOCTH NOMUMIIHMAKA ¥ [IUKIIA HATPY3KH JUIS OLIEH-
KA CPETHMX U 3HAKOIICPEMEHHBIX HAIPSIKCHMM B OIIPEICICHHbBIX
KOJIbIEBBIX TOYKAX. X MakcMManbHble aMIUIUTYIE! OYIYT OTBET-
CTBEHHbLIMU 338 YCTalOCTbh.

PacueT ycTanocTHBIX HANPSXeHUA YIIpoLiaeTes IIpU YUCTOM
BpallaoeUcs Harpy3Ke, IMOCKOILKY IIOCTOSIHHOEC paclIpeaceHue
HaBIeHHUA IUIEHKH Bpallaercd 110 OKPYXHOCTH ITOMIMIIHUKAa U

] — MaKcHMATbHOE NARTCHHE MACTTHOM IIeHKH: 2~ Doy IPTUPYIOUIME HallpAXCHUS aHAIOITTHO BpAlIaloTes MU IT0-
HATIpARTCHHE HATPYIKH; 3 — KOJBIO 1 (KOpIyC i oTap-  CTOSTHHOM pacripelie/ieHuy. Takum o6pa3oM, TONBKO OHO pac-

Hagd OCHOBa); 4 — Koiblo 2 (aETudpuximoHHBn —[PCACICHWC JABJICHHA M PCI3YIBTHPYIONICIO HAIIPDSIKCHNA IIOMJIC-
CJION/TMIPOMEXYTOYHBIA ClT0M); 5 — Komblo 3 (pabourii  XWUT OLCHKC I OIIpeAcJHcHUS MaKCUMabHBIX CXHUMAKOIIUX U

aRTH(PPUKIIAOHHBIN CJIOH) PACTATHBAIOIINUX AMIUIMTYI B OIMHAKOBOM KOCILIEBOHM TOYKE,

YTOOB [OJYYUTh aMIUIUTYIObl CpelHero M 3HaKoIlepeMeHHOro
PucyHok A.1 — Mozgear Koiblla MOMIIIHITHUKA HAIIPSKSHUAL.

A.2 Huxe npaBefieHb YCJIOBHbIE 0003HAYEHHS
b — IIMAPWHA MOMIIUITHUKA, MM;
d — mraMeTp pabodeid IIOBEPXHOCTH, MM (d = 2r3);
dy; — DUMaMeTp Kopiryca, MM (dy = 2ry);
d*y; — Oe3pasMepHEI HAPYXHBIM uaMeTp Kopiryca (& = dy/d);
¥ 11 o — Oe3pasMepHBLIM HApYXHEIE uaMeTp IS PUCYHKA A.3
E — Monmyms KOwura, Ila;
E£* — OeapasMepHHIif Monyns KOura (B* = E,/E, );
E, — monyns OHTa, KOpIyc M cTalbHag ocHOBa, Ila;
E, — Monmyns HOHra, aHmudpuximonHstit cino, MIla;
E, o — voynb FOura ma pucynxa A.3, MIla (E, ; = 63 x 10°);
E; o — Momyne FOHra, paGounit aHTHGpUKIMOHHBIN cioit, MIIa (E; , = 20 x 10°);
h, — HadaabHasg MUHMMATbLHAS TONIIMHA CMA30THOM TUICHKH, MM,
ISH — KO3(PHUIHEHT KOPPeKIHMH 1Sl Ipyroro pasMepa Kopiryca (dy;/d He pasusii 1,451 cM. pucyHOK A.5);
K) — KO>DpHIMEeHT KOppeKUUY I APYTUX TOMUMH aHTUPPHKIIMOHHOTO cIos (5*5 o = §5,/d He paBHBIIA 0,0047V)
CM. PUCYHOK A.6); ’
p — vienbHas Harpy3ka, Ila;
~— IMEPOXOBATOCTH MMOBEPXHOCTH (BBICOTA HEpaBHOMEpPHOCTEH Ipoduis B 10 ToIKax), MKM;
— OTHONICHWe HalpsxeHud (R* =o_. /o, .);

i arT—

D) PasuaHble Koab@ULMEHTE aHTHMPUKIIMOHHOTO U paBodero cIoeB Il o A YR
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R¥*, — OTHOIIEHHNE HaNPSDKCHUHM, aHTHQPHUKIIMOHHBH CIIOH;
R‘"‘3 OTHOIIICHNE HAIIpSXKCHUM, paboaui aHTchpHKIMOHHbm c.lmn

— payc HAPYXHOTO KOJbIIa (KOPITyC U CTalbHas OCHOBA), MM

— paJHUyc [MOBEPXHOCTH pas3iiesia MEXIY OCHOBOH MOIMINIHMITHUKA H AHTHPPUKIIMOHHEIM CIIOEM, MM;

— paIuyc pabodeii MOBEPXHOCTH (TONIIYHA paboiero aHTHHPUKIIMOHHOTO CIIOS HE:SHa‘IHI‘eJII:HaH) MM,
So — JHCIIC JoMMep(eibla;

— TOJIIIMHA aHTUPPHUKIIMOHHOIO CHA0A, MM;
3*2 — Geapa3MepHas TOJIIMUHA aHTHPPUKLIMOHHOTO citof (5%, = §,/d);
5*, o — 6e3pasMepHad ToNNMMHA aHTUGPUKITMOHHOTO CJI08 I PUCYHKa A.3 (8%, o = 5,/d = 0,0047);
N — 2dEKTUBHAS BA3KOCTD, [la;
v — kKo3dduruenT 1lyaccoHa;
v, — koadpuimeHT [1yaccoHa, Kopnyc ¥ CTalbHas OCHOBA,
v, — KoaddueHT [Iyaccona misg pucyHka A.3 (Bce aHTHQPUKIMOHHBIE C/IOH, vV, = (1,34);
v, — Koadduimenr Ilyaccona mid pucyHka A4 (sce paboune ciiod, vy = 0,33);
o — Hanpskenue, 1la;
0 — cpeaHee Hanpspkenve, Ila;
ag* — BGe3pasMepHoe Hanpscxkerme (o* = o /p);
O — AMIUTATY/Ia 3HaKOIEPEeMEeHHOTrO HanpsokeHus, [la;
0, — HallpsDKeHHe IIpe/iefla BHHOCIMBOCTH, [la;
c*, — De3pa3MepHOe HATIPsSOKeHME, aHTHMOPUKITMOHHBIN CIOH;
c*, — Oe3pa3MepHOe HAIIpsDKEHWE, PaboYHil aHTUDPHUKITMOHHBIL CIIOH,
\y — OTHOCHUTEIBHBIM 3a30p IMOMIINITHUKA,
® — VIJIOBasg CKOPOCTD.
A.3 Hanpsxends B NOZIMIHMKOBBIX COAX NpPH Bpallaloniefics Harpy3ke

J1xarma3’soH TaHTeHIHANBHEIX HAIIPSOKCHHH B IOIIIMITHUKOBLIX CIIOSX MOXET OBITh paCCIHTAaH JJIS Bpalllaroleics
HArpy3KHd B Oe3pa3sMepHBIX BeJIMYMHAX HAIIpSDXKeHVH 6* = g /p, T.€. OTHOCHTEJILHO VACIBHOM Harpys3kH p Kak byHKIMI

py?
Nesr @
Ha pucyHxkax A.3, A.4 UpeacTamieHbl aMILUTUTYABl 3HAKOIIEPEMEHHOIO HalPAXeHUA o, KakK (pyHKIIMU 9ucia

3ommMepdenbia U OTHOLICHHS IHaMeTpa ITOAIMMITHMKA K €ro IMUMpuHe d/b njis anTudpHKIMOHHOTO ClIod (ITpOMeX-
YTOYHOIO CJIOs1) MOMUIIMITHMKA M pa®Godero aHTUMPHKIMOHHOIO CJI0sA, a TakkKe NS PHUKCHpOBaHHBIX HpDIIOpIIHfI
NOMIIMITHWKA, BKIIOYasd [apaMeTp Kopllyca MONIIMIIHMKA di*, IlapaMeTp TO.T[HII/IHBI ammbpﬂmormoro clIos s,* #
MaTepHal aHTHMOPUKIIMOHHOIO CIOs IMOMITUIIHUKA C MonyneM IOHTa E, o = 63 X 10° MIla. Monyns Oura E, s
MaTepuana aHTUOPHKIIHOHHOIO cj1iod ¥ KoadduimeHTr IlyaccoHa mis 06OMX C/I0EB SRIAIOTCH (bPHKCHUpPOBaHHBIMY,
KaK 3TO JaHO B HEpeYHE YCIOBHBEIX 0003HAYeHHUH (CM. A.2).

Ilng Marepuaia am@pmmom—mro cjiog nomumMiHuka ¢ MomyiaeMm lOwra £, He paBHBIM E, (> 3HAYCHHUA
AMIUIMTYABI HAIIPSDKCHNS] G, TIOJIYYaloTCs CIeyIOIMM 00pasoMm:

oI aHTUQPUKITMOHHOI'O CJIOA

qUcia 3oMMep@eIbIa So =

(d] ~0,1034-+0,1010 E *

oh 2= 0h,o (0,852+0,1438 E¥) (A.1)

g pabodero aHTHPPUKIIHOHHOTO ClIod

0 3 = O 5.0 (1,004 E¥)—0.0888 (A.2)

Pacmaxerue
Pucyuxku A.3 u A.4 sxmovaior GopMyinl pac-

JeTa OTHOWICHUS] HanpaxXeHu#t R* = o, / 6., (CM.
pHCyHOK A.2). Y3 3TOrO OTHOMIEHN CpefHee Halpsi-
XEHUE ¢ MOXHO IOJAYINTH ¢ IIOMOINBIO CHEIVIOUICH

opMyJIbL:

_ I1+R"*
U:GA']_R*' (A‘B)

Cpenaee HanpsokKeHue OORITHO SBJIACTCA OTPH-
HaTeJdbHbIM (CXHUMaloINee HalpsxeHue). OrHolme- CxaThe
HYe Hanpsoxennit R¥ moyr He 3aBucHT ot d/b, a
TOJIPKO OT (PYHKIIMY 9UC]Ia JoMMepdelbaa.

OIHAaKO OHO KOPPEKTHUPYETCd B OTHOIIICHUH
Ipyroro MarepHajia aHTHEPUKIIMOHHOTO CJIoS ¢ MO-
yJieM, He paBHBIM £, o = 63 X 10° MITa:

15 aHTHGDPUKIINOHHOIO CJIog OH OYIeT paBeH

PucyrHok A.2 — CuHyconzambHas KpUBasi HaAIPsDKeHUWH
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R* = —4,410 E¥—L11D + 0,0239 So F*(—2542) ; (A.4)
1 pabodero aHTHPEPUKIIMOHHOTO Ci10s
R* = 3,200 E¥(—0.6199) 4+ 0,0202 So E*(—0:4071) (A.5)

B oTHOMIEHHHU IPYTUX IUAMETPOB KOpITyca U TONUIUHE! AHTHPPUKIIHOHHOI'O CJIOA IIapaMeTphl HAa PHUCYHKaX A.J
U A.6 marorT Koa@dUIMEeHTH KoppekuMH Ky ¥ K, mig mepeHoca pe3ylnbTaToB U3 PHCYHKOB A.3 u A4 Ha Apyrue

COOTBETCTBYIOIMKE pPasMEpPhi HMOAIMMITHMKA IIYTeM I[IPOCTOTO YMHOXCHHMA. OTH KOQDHUIMEHTH pasiudaloTcs IS
aHTH(PUKITMOHHOTO ¢10d ¥ pabogero aHTHOPHUKITMOHHOrO CIof KakK IS 0, TaK U id R*.

Op = Oa P Ky aksa (A.6)
R* = R*) Ky poKy 2" (A7)

A.4 DKCOIYATAIHOHHBIA MpHMeEp

YeranocTe NOMIMHITHAKA ¢ aHTUHMPUKIIMOHHEIM Cl10eM U3 Hejioro MeTauia Ha OCHOBe ¢cBHHIIA PbSbi4S8Sn1 mpu

Bparnamomecs yaeapHod Harpy3ke 14,7 Mlla Bosnmkaia mocie 1,8 x 10° muxnoB Harpy3ku. JaHHBEe IS 3TOTO
[TOIIMITHYKA ObUIH CJIeIYIOIIHC:

d=61,4 MM, b= 24,6 MM, d/b = 2,5.

OTHOCHTEILHBIA 3a30p (ycpenHe}maﬂ BenmarHa) y = 1/1000.

Hapyxwueorit muameTp xkopnyca dyy = 170 MM, d*y = 2,77.
Tomyyga aHTHOPHKITHOHHOTO cnoa s*,= 0, 0081
DddexTnBHAS JHHAMMIECKAs B}IBKOCTE npu 100 °C n = 1x 10~ —2 I1a.

Monyis FOura anmudpukimonsoro cios E,= 29,5 x 10° MITa.
~ CxopocTh Bpamuerud n = 3000 mua—}, 0 = 314,16 ¢~ 1.

14,7 x 106 x 1 >-<10’6
1x 102 x 314,16

N3 pucynka A3 mig So = 4,68 u d/b = 2,5 Haxomum Oe3pa3MepHoOe 3HAKOIIepeMEHHOE HAIPSIKCHHE B
aHTUOPUAKITMOHHOM CIIOE:

Yuciio 3omMmepdeapaa So =

= 4,68.

G’Zﬂzjo — 0,95.
S s T

-----------------——:--
A T T e T T
e 0 s O O I 7/
T O e T LT
T T T e T T LT
A 9 O % o O O O /-2
TP TP T T T T T

Il"l"’lllll--' ~1 [ |d/b=3
IIVAIV‘IIII-"IIII--!I-

A T T T EPT T LT ] [d/6-2
A e e T LT T
AP e | L T T [ Tap=T
AT e T LT T
tmlﬂ'd" AR = AN
Zwl&"llll e 1 O A I I

AT A T T T e

" luilllll.ll..ll.lllll.

b e T L[
0 12 345678 910111213514151617 1819202122

Hucno 3oMMepgensda Sy

b EJpﬂ:-lMepHﬂﬂ aMnﬂumyBa Hanpﬂ)KEHUH G

Pucynok A.3 — AHTMOPUKITHOHHEI CJIOM/TPOMEXYTOYHEIN CIIOIA:

£y g = 63 x 10° MT1a; vy = 0,34; 55 o = 0,0047; ¥y ) = 1,45
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T xoppexuuy dakrmeeckoro Moy 10Hra ncnonsayeres dbopmyna (A.1) ¢ B¥ = 29,5/63 = 0,468:

oho = 0,95 (0,852+0,1438 x 0,468) 2,5-0,1034+0,1010 0,368 = 0 95 (0,852+0,0673) x 2,570,096 = 0,95 x 0,9193
x(0,9499 = 0,83.

JIns oTHOILIEHUI HaOpsokeHHH R nmpoBomuTes pacyeT o dopMyie (A.4) ¢ monpaBkoy Ha Moxyns FOHTa:

R* = —4.410 x 0,468 111140 0239 x 4,68 x 0,4682°%2 = —4 410 x 2,323+0,0239 x 4,68 x 6,881 = —10,24+0,77=—9,47.

Tlpu KoppeKIMHK I AraMeTpa Kopilyca ¢ d"H/dkH,o = 2,77/1,45 = 1,91 ¥ 3KCcTpanoMMpoBaHNK PACYHKAE AL

R*=-3,20+0,0202-S pbA————-3L025
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PucyHok A.4 — Paboawmii aHTUGPUKIIMOHHLIN ClION (ero TOMIIMUHA He3HaIUTEILHA)

E3,0 = 20 x 103 MH&, V3 - 0,33
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! — KH A2 W4 oA (AaHTHQPHAKUHAOHHEIA cloi); 2 — Kgas3zwia 1 — Ky g3 it R* (paboumit cioil); 2— Kaoa2 M KoA3 WA GA
oA (paboumi cioH); 3 — Kures win R* (pabouwit cioi): (aHTEGDPAKIMOHALIA U paboudil coi); 3 — K3, p 2 Ut R* (AHTH-

4 — KH g*2 019 R* (AHTRPHKIMHOHHLLH ciol) GPEKITHOBHBIHA CITOH)
Pucynok A.5 — KosddurmmeHr KoppeKiy 1is PucyHok A.6 — KoaddHimmeHT KOppeKiiy L1
KOpITyca HOMIIMITHUXA TOJIOTUHEI AHTUDPUKIIMOHHOIO CJIOA
I aHTUOPUKITHOHHOTC CIIOS IOIyIacM:

e 2 = 0,90,

Koppekius mis ToMmmuHb aHTHUGPUKITMOHHOTO cllos ¢ §*,/5%, o = 0,0081/0,0047 = 1,72 u3 pucyHka A.6 naer:

Ky a2 = 0,95 |
2, R* 2 = 0,96 |

Ipn yneasHoM Harpyske 14,7 MIla u BemienpuBeIeHHBIX KOppeXiuax daxTrdeckas aMILTUTYA 3HaKolepe-
MEHHOI'O HAIIPSXCHHS paBHAECTCA:
0o =0Cp DX Kyas K> ap = 0,83 x 14,7 x 1,30 x 0,99 = 15,7 Ml]a.

OTHOIIEHHUE HallpsXeHH OyHeT paBHO:
K= RFO KH,R*,Q ngﬁtsz - —9,470,90'0,96 = """'8,2.
QaxTHIeCKOe CpeflHee HAlpsOKeHHe HaXoauTcesa U3 dhopMyisl (A.3):

_ 7,2
G =157 55 =—12,3 MIla
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