Jlexknusa 7. Baabl 1 ocu. IloAIINNIHUKH CKOJIbKEHUA
1. KoHcTpyKuus BajioB 1 oceit

Banvr cnyxart ans noajepxaHus BpallalolUXCsd BMECTE C HUMHU JieTalieh
MaIllMH ¥ TIepelauy BPaIllaloIero MOMEHTA OT JIeTallu K JeTanu. B ceueHusix Bana
BO3HMKAIOT, IJIABHBIM 00Pa30oM, U3rHOArOIe MOMEHTHI, O0YCIIOBIIEHHbIE HArpy3-
KOW Ha JIeTalld, a B CEYEHUAX, PACTION0KEHHBIX MEXIY JAETAIsIMU, — €lIE U KPYTs-
i MoMeHT. Ocb OTIIMYAeTCsl OT Baja T€M, YTO OHA HE MepelaeT Bpalllaroliuil
MOMEHT, a CIIYXKUT JHIIb JJis nojjaepxkanus aeraineit. CaMa ocb MOXKET BpallaThCs
BMECTE C JeTalsiIMU, a MOXKET M MOKOuThcs. Bam Bcerma Bpamiaetrcs. CooTBerT-
CTBEHHO 3TOMY, OCH HCIBITHIBAIOT TOJHKO Nedopmarinio u3ruda, Bajbl ke pado-
TaIOT Ha U3TUO C KPyUYEHUEM.

[lo Ha3znauenuto Babl NENAT HA KOpeHHble, nepedamoutbvle U MpaHCMUCCU-
onuvle. KopeHHbIe (OCHOBHBIC) BajIbl HEMOCPEACTBEHHO MEPENAIOT UM BOCIIPUHU-
MarT paboTy naBuratens. [lepenaTouyHbie Bajibl SIBJISIIOTCS OJHOBPEMEHHO BEAy-
IIMMU ¥ BEJOMBIMH, Ha HUX YCTaHABJIUBAIOT 3y04aThie KOJieca, 3B€3/J0UKH, IIIKUBBI
U JIpyrue JeTtanu nepenad. TpaHCMHUCCHOHHBIE Bajibl HE HECYT Ha cebe Bpallaro-
IIUXCS IeTaJIe, OHU MpeIHa3HAYCHbI 1JI Tiepeaayu padoThl JBUTATENST UCITIOTHU-
TEJILHBIM OpTaHaM MallluHBI.

[To konempykyuu pa3nuvaroT CAEAYOUIUE BAJIb U OCH:

- npamble, ¢ NPAMOJIMHEUHON T€OMETPUUYECKON OChIO;

- KoJlendyamule, MPEICTABISIONINE COOO0M BaJIbl C COBMEIICHHBIMU KPUBOIIIH-
NMaMl W SBJSIONIMECS KOPEHHBIMM BaJlaMM KPUBOIIMITHO-TIOJI3YHHBIX Tepeaay
MOPIIHEBBIX MAIIWH;

- eubKue, TIO3BOJISIIONIUE TIepeaBaTh BpallleHWE MOJ YrioM. Takue Babl
HaIIOMHUHAIOT 0ACOBBIE CTPYHBI MY3BIKAJbHBIX UHCTPYMEHTOB U COCTOSIT M3 Mps-
MOH MPOBOJIOKU (KE€pHA), OKPYKEHHOMW HECKOJbKUMHU COOCHBIMU CJIOSIMU BUTOM
MPOBOJIOKH. VIMest May1o ’KEeCTKOCTh Ha U3TH0, THOKHUE BaJibl 00J1aJal0T BBICOKOM
YKECTKOCTBIO MPU KPYUEHUH,

- cnaowHble U noavle. 1loibie Banmbl IPUMEHSIOT B CIy4dasiX, KOrja Mo ocu
Baja TpeOyeTcs MPOIMyCTUTh IPYTYIO JAeTallb, MOJABECTH CMa3Ky, a TaKke JIs
YMEHBIIICHUS BECa;

- enaokue u cmynenuamsle. CtynenHdyatas Qgopma Oojiee paldoHajibHA B
MIPOYHOCTHOM OTHOIIIEHUH, TaK Kak 0oJjiee Harpy>KeHHbIM y4acTKaM COOTBETCTBY-
10T ceueHus OonbIei miomanu. Ha Takux Banax serde ¢pukcupoBath aetanu. He-
JIOCTATKaMH CTYIIEHYAThIX BaJIOB SBJISIOTCS OOJIBIINE OTXObI B BUJIE CTPYKKU MPHU
00paboTKe, a Takke Hen30eKHasT KOHIIEHTpAIlMs HalpsHKEHUM B MecTax Iepexojia
C y4yacTKa Ha Y4YacCTOK, IOCKOJIbKY TaKW€ IMEpEeXo/ibl HE BCErJa YyJaeTcsl CHeNaTh
MJIaBHBIMHU (HEOOXOJIMMO MPEAYCMOTPETh Pa3INdHble OypTHUKH, KAHABKHU JJISI BbI-
xo/1a nuidoBaIbHOTO Kpyra, oTBepcTusi). OTaeabHbIe YYaCTKH Bajla MOTYT UMETh
Kpyenvle, uiiuyesvie WA epanenvie ceueHus. g okpyx HO# (ukcanuu neraneit
Ha KPYIJIbIX IMUIMHAPUYECKUX YYACTKaX BBIMOJHSIOT IIIMOHOYHBIE ma3bl. [Ipu ma-
JBIX paJMAJIbHBIX pa3Mepax JIeTajiei, 9To0bl U3JIHIIHE HEe O0CTIabsiaTh BaJl, UX WU3TO-
TOBJISIIOT KaK OJTHO IIEJI0€ C BaJIOM, HAlpUMeEp, BaJbI-IIECTEPHU HEKOTOPHIX 3yOua-
TBIX PEYKTOPOB.
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Konernyamsii Tubkud

Takoke BaJIbl U OCH IO YUCITY U PACIIOIOKEHHUIO OIOP JIEIIAT Ha:

- KOHCOJIbHble, IMEIOINE XBOCTOBBIE YYACTKH, BBICTYIIAOIINE 32 OTOPHI;

- 08YXONOpHblE U MHO200NOPHbIE.

JIJist coeMHEeHUs Y3JI0B M arperaToB MEXay cOOOW HCHOJB3YIOT Bajbl, Ie-
pelarue TOJIbKO BpalllaloIIMii MOMEHT. Takue Balibl MOJIYYWUIIM HA3BAHUE MOp-
CUOHHBIX.

[Ipy npon3BOACTBE BajJOB HMCHOJB3YIOT MPEUMYIIECTBEHHO YIJIEPOJIUCTHIE
ctanu Mapok 25, 30, 35, 40 u 45. [locneansis npumMeHseTcs: 0cOOeHHO yacTo. Tak-
e npumeHstoT ctanu 20 u 20X, qomyckaronye NeMeHTaro0 nandg Mo mo -
HUKHU CKOJILXEHUSI OBICTPOXOJHBIX BaJOB, U cTaib CTS 6e3 TepMooOpadoTku. s
OTBETCTBEHHBIX KOHCTPYKIUN MPUMEHSIIOT TEPMUUYECKH OOpabOTaHHBIE JIETHPO-
BaHHbIe ctaym 40XH, 30XI'T u ap.

KoHcTpyKTHBHBIE 3J/IeMEHTHI BajiOB U Oceil. OCHOBHBIMH 3JIEMEHTAMU
BAJIOB U OCEH SABJISIIOTCS yangul, nOCA00O4Hble NOBEPXHOCU U NEPEXOOHble YUach-
KU.

[{armpamMu HA3BIBAIOT OMOPHBIE YACTHU BAJIOB M OCEH, KOTOPBIC JACIAT Ha KOH-
1eBble Harn@sl — wunst U Mandbel, ¥ PacrojoKeHHbIE Ha PACCTOSHUM OT KOHIIOB
Basia — wietiku. I1IUnbl ¥ 1IEWKH TIEpEIat0T OMOpaM TOJIBKO PaaualibHYIO0 Harpy3Ky.
[amda, mepenaromas OCeBYIO Harpy3Ky, Ha3bIBaeTCS nsamoll, HE3aBUCHUMO OT €¢
pacrnonoxxenusi Ha Baily. COOTBETCTBEHHO ATOMY, CaMH ONOPbI HA3bIBAIOT MO/I-
MIUITHUKAMUA WK noAansaTHuKaMu. dopMa onopHBIX moBepxHOCTEH 1and, padoTa-
IOIIHUX B MOJIIUITHUKAX CKOJBKEHUS, MOXET OBITh HIMJIMHAPUYECKON, KOHUYECKOMN
unu cepudeckoi. Haubonee pacnpoctpaneHa uwinHapuyeckas ¢opma. [andwr
MO/ MOJIIUITHUKYA KaYeHUs TaKKEe UMEIOT IIUIUHIPUIECKYIO0 (OpMYy.

[andb! Mo MOAIMUITHUKYA CKOTBXKEHUS



Ha nocagouHbIx TOBEpXHOCTSIX BAJIOB U OCEU YCTAaHABIMBAIOT Bpalllatolye-
Csl J€TaIM: IIKUBBI, KOJIeca, PYKOSTH U Ap. B OOJIBIIMHCTBE CllyyaeB 3THU MOBEPX-
HOCTH BBITIOJIHSIOT NUJIUHAPUISCKUMH, Peke KoHndeckumu. [ ¢pukcanmm aera-
Jiell Ha BaJly WCIIOJIB3YIOT IITIOHKH, IUIHAIIBI, YIOPHBIE OYPTHUKHU, 3aIUICUYHUKH, CTO-
MOPHBIE KOJIbI[A, PACHIOPHBIC BTYJIKH U T. II.

[MocadoyH. rnos. Llangha bypmuk  [MocadoyH. nos. Llangha
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dacka lanmernb 3anneyuk LInoHoYHbIU na3 KaHaska

[lepexoHbie y4acTKH BBIMOIHSIOT TUIABHBIM TMEPEXOJOM — 2almeliblo Ui
MepPexXoJ0M CO CKPYTJICHHOM KaHaBKOW. ["aTenn UCIoab3yIoT C 1EeNIbI0 CHIKEHUS
KOHIIEHTpAIlMU HaNpsDKEHUM B MECTax pe3KOro M3MeHeHus auamerpa Bana. Ka-
HABKH, UM BBITOYKH, CIIyXkaT JIJIsl BBIXOJa NUIM(OBAIBHOTO KpyTa U o0ecredynBa-
I0T MPaBWIbHOE 0a3WpoOBaHUE JETalIel M0 TOPLEBBIM MOBEPXHOCTAM, UCKITIOYAIO-
Iee MepeKOChl, 3a30phl U Ap. TOpIbl BAJIOB BHIMOJIHSIOT ¢ (packamu, 4TO JeTacT
MOHTa) BaJia U YCTAHABJIMBAEMbIX Ha HEM JieTajiel 0oJiee JIETKUM U O€30TMaCHBIM.

Konuentparopsl HanpsizkeHui. Pe3koe HM3MEHEHME TEOMETpUM Bajla B
paiiloHe OypTHUKOB, KaHaBOK, IIMOHOYHBIX MMAa30B, OTBEPCTUN BJIEYET YBEIUUYCHHE
HaIpsHDKEHU Ha TOBEPXHOCTH Bajia B 9TOM oOnactu. [Ipu cratudeckux Harpyskax
MECTHOE ITPEBBIIEHNE HAIIPSHKEHUN CBEPX JIOIYCKAEMBIX HE SIBJIAETCS OIACHBIM U
BEJIET JIMIIb K MECTHOMY YIPOUYHEHMIO Marepuasia Bana. B ciaydae HUKIMYECKH
U3MEHSIONUXCS HAarPy30K B 00JIaCTH KOHIICHTPALIUU HAMPSHKEHUN 3apOXKIAIOTCS U
Pa3BUBAIOTCA YCTAJIOCTHBIE TPEIIMHBI, NPUBOAAIIME K Pa3pyLICHUIO Bajla 4epe3
ONPEIEIICHHBIA NIEPUOJ BpeMeHH. [ankue Bajbl JUIIEHBI OTOrO0 HEAOCTATKA, HO
OHHU 0oJiee MacCCUBHBI, K TOMY K€ Ha HUX cJI0’KHee (puKkcupoBaTh jetainu. C 1elbto
CHIDKCHUS KOHIIEHTPALlMM HANPSOKCHUN PaJInyChbl 3aKPYIJICHUU TAITENIEN U KaHa-
BOK TMPUHUMAIOT MO BO3MOXHOCTH OOJIBITUMHU, a TIAyOMHY KaHABOK CTPEMSTCS
YMEHBIIUT.

2. Kputepun padoTocnoco0HOCTH BaJIOB U OCEH.
Harpy3ku, qeiicTByomue Ha BaJibl

OCHOBHBIMH KpPUTEPUSIMU PaOOTOCIIOCOOHOCTH BaJlOB M OCEU SABIISIFOTCS
cmamu4eckas N YCmaaoCmHas nPpoYHocms. B OTIENBHBIX CIydasX Ballbl paccuu-
TBIBAIOT TAKXKE HA JCECMKOCMb U KOJIeOAHUS.

JUIsl BpalaroIKXCcsl OCed W BajOB OCHOBHBIM SIBJSIETCS pAacyeT Ha COIpO-
TUBJIEHUE YCTaJOCTH, T. €. Ha YCTAJOCTHYIO IMPOYHOCTh. Ha cTatnueckyro mpou-
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HOCTb PAaCCUUTBHIBAIOT HENOABWKHBIE OCH, B KOTOPBIX BO3HHMKAIOT IOCTOSHHBIC
HANpPsDKEHUS, a TakKe Bajibl, paboTaromnye ¢ OONbIIUMHU MEePErpy3KaMu, HalpUMep
npyu mycke MamuHbl. OCHOBHOM LENBIO pacyeTa sIBISETCS NpeaynpexIeHue IJa-
CTHUYECKUX Je(opmainii B Iepro 1eHCTBUS TUKOBBIX HArpy30K.

Pacyernass mogesb Basna. i1 yCTaHOBJIEHUS! Harpy30K Ha BaJlbl U YIIPO-
[ICHHUS pacueTa BHYTPEHHUX CHUJIOBBIX (DaKTOPOB MCIHOJIB3YIOT OAaTOYHYIO0 MOJEIb.
[IpuHIMIIBI €€ BBEACHUS CBOAATCS K CIEIYIOLIEMY:

1. Ban paccmarpuBaroT kak Oajiky, IIAPHUPHO 3aKPEIUICHHYIO B MecTax
YCTaHOBKH MOJIIUITHUKOB.

Baut u ero pacyerHast GaoqHast MOZEIb

2. Ilpu pacuere y4HTHIBAIOT HArpy3Ky, JEUCTBYIOIIYIO Ha Bajl CO CTOPOHBI
YCTAaHOBJICHHBIX Ha HEM JeTaJel W peakiuu Omop. YKa3zaHHas Harpy3ka HOCHUT
pacrnpeneneHHbIN XapaKTep, HO C MEJIbI0 YIPOIICHUS €€ 3aMEHSIOT COCPEIOTOUYCH-
HbIMHU cuiamMu. COOCTBEHHYIO MacCy BaJia U JIeTajiell He YUYUTHIBAIOT (KpOME Kak
pH pacyeTe OBICTPOXOIHBIX BAJIOB HA KOJICOAHMS).

3. Cunel painaabHOTO HAIMPABIICHUS TIEPEHOCST BAOJIb JTUHUHM MX JCUCTBUSA
Ha och Oanmku. CHITbI OKPYKHOTO U OCEBOTO HAMPABICHUN Yallle OCTABISIOT B TOY-
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KaX MX U3HAYAJILHOTO MPUJIOKEHUS WIH, YTO MEeHee YJ00HO, MPUBOASIT K Oocu Oal-
KU C 100aBJICHUEM COOTBETCTBYIOIIUX MOMEHTOB.

4. 1 Bana, yCTAaHOBJIEHHOTO HA MOJIIMIIHUKAX PaJuaibHOrO THIIA, OMOPbI
MOJIETIM PACTIONAraloT MOCEPeUHE KOJIell MAapHUKOBBIX MOAIIUIHUKOB J100 Ha 1/3
OT BHYTPEHHUX TOPLIOB NOJAIIUITHUKOB CKOJIBbXEHHUS. OUH W3 NOAIIUITHUKOB CUH-
TalOT HEMOABW)XHBIM B OCEBOM HAIIPABJIEHUU, II03TOMY HA CXEME €ro 3aMEHSIIOT
HEMOJIBMKHOW IIAPHUPHOW OIMOPOM, UMEIOUIEH TPU COCTABISIIOIIME PEAKIUU.
OcranbHbIM NOAIIUITHUKAM JAETCS BO3MOXKHOCTh OCeBOro nepemMemienus. Ha cxe-
M€ OHM 3aMEHSIOTCS MOJIBMKHBIMHU OIOPAaMHU C ABYMSI COCTABIISIFOIIMMU CUJI pEaK-
11U, JISKAIUMU B TUIOCKOCTH, MEPNEHANKYIISIPHON ocH Baya. JlJig Bayia, yCTaHOB-
JIEHHOTO Ha PaguajbHO-yHIOPHBIX MOJIIMIHUKAX, CMOAECIUPOBATH ONIOPHI HEMHOTO
CJIO’KHEE (CM. TOTOIHUTENbHBIA MaTepuai K TeMe «lloamMUnmHuKN KaueHus» ).

C nomo1ipto 6aJ0YHOM MOJENN BaJla, UCHOJIB3YSl METO/IbI CTATUKU U COMPO-
TUBJICHUS MaTepUaIOB, HAXO/ISAT HEU3BECTHBIE ONMIOPHBIE PEAKIIMU U CTPOAT SIIOPHI
BHYTPEHHHUX CHJIOBBIX (DAKTOPOB: U3rHOAIOIIETO U KPYTAIIEro MOMEHTOB. [1o Buay
ATUX BMIOP ONPENETSAIOT MOJIOKEHUE OMACHBIX CEYEHUU Baja, HAXOAAT 3HAUYCHHS
HOPMAJIBHBIX U KacaTelIbHbIX HANPSKEHUW, 3aKiIa/JblBas TAKUM O00pa3oM OCHOBY
JUTSl IOCTIEAYIOIIET0 MPOBEPOYHOI0 pacyeTa Bajla Ha IPOYHOCTb.

3. [IpoekTHBII pacyeT BajioB

B npouecce koHCTpyupOBaHUS Bajl paCCUUTHIBAKOT HA POYHOCTH B JIBA JTa-
na. [lepBblid 3Tan — NPOEKTHBIA pacyeT UMEET LEJIbI0 OPUEHTUPOBOYHOE OIpeie-
JICHHE XapaKTEPHOTO JUaMeTpa Baja.

Kak u3BecTHO, OCHOBHBIMH nedopmarusiMi Baja SBISIIOTCS JAeopMaiiuu
n3ruba u Kkpyuyenus. Ha HadanbHOM 3Tarne npojoJibHbIe pa3Mephbl Bajia elie Heus-
BECTHBI, TIO3TOMY M3rHOAIONINE€ MOMEHTHI B CEUYEHHUAX Baja OMpPEAC/IUTh HEBO3-
MO’KHO M TIPOEKTHBIN pacueT BEIYT TOJIBKO MO KAaCATEIbHBIM HAIPSKEHUSIM KpPY-
yeHusi. COOTBETCTBYIOIIEE YCIOBUE MPOYHOCTH UMEET BU/L:

rae T u [T, ] — pacuetHOE M mOMyckaeMoe KacaTelbHbIE HANpPSUKEHMs; M, — Kpy-

TSIIMHA MOMEHT B CEYEHHH, OOBIYHO PaBHBIA BpalllaOIIEMy MOMEHTY Iy, Ha Baiy;
W, — monsipHbIi MOMEHT CONIPOTUBIICHUSI CEUEHMSL.

BBuny HEBO3MOXKHOCTH NPU MPOEKTHOM PACUETE ONPENEIUTH HAIPSKEHUS
u3ruba W OIEHUTh WX BKJIAaJ B HANpPsDKEHHOE COCTOSIHME Bajia, JOMYCKaeMble

HanpsHKeHus [T, ] 3HaUMTeNbHO 3aHIKAIOT B IIEIAX HepecTpaxoBKW. [t pemyk-
TOPHBIX ¥ UM MOJOOHBIX BasoB mpuHUMaioT [T, ]= 12 ... 15 MIla; s TpancMmuc-

CHOHHBIX BanoB [T, ]= 20 ... 30 MIJa. Cieayer 3aMeTHTb, YTO IIPH OOBIYHOM pac-



YyeTe 3HAUeHHS JOIMyCKAaeMbBIX KacaTelbHBIX HamNpsHKeHHH uMeroT mopsimok 100
MIla.

JIJIss BaJIOB KPYTJIOTO CEUCHUS TOJSPHBIA MOMEHT CONPOTHBIICHUS BBIUHC-
JSIOT 110 hopMyIIam:

- JUTS CIIOITHBIX M ITOJIBIX BAJIOB, COOTBETCTBEHHO:

3 3

zd zd 4

sz—; Wp:—(l—c ),
16 16

rae € =d,/d — oTHOWIeHHE AMameTpa OTBEpCTHS K AuaMeTpy Baia. [loncTaHoBKa

B YCJIOBHE MMPOYHOCTH TO3BOJISIET HAUTH TPEOYEMBIN AHaMETp Baja:

[16M,
-]

B ciyuae criomHoro Bana B nocienHen (opMyiie J0CTaTOYHO MOJI0XKUTH ¢ = 0.

Ilocne onpeneneHuss auaMeTpa Baja CTAHOBHUTCS BO3MOKHBIM BBITIOJHUTH
ACKU3HYI0 KOMIIOHOBKY BaJIOB U IE€pEAAauu B LIEIOM: pa3padoTaTh KOHCTPYKIIMIO
ornop, nogoOpaTh NOJUIUIHUKH, ONPEIETUTh KOHKPETHBIE OCEBbIE pa3Mephl Lard
U MOCAJIOYHBIX MOBEPXHOCTEN, 0OecTieunBas Py ITOM YCIOBUS TEXHOJOTUYHOCTH
U3TOTOBJICHUS U COOPKHU.

4. IlpoBepo4HbIii pacyeT HA CTATHYECKYIO POYHOCTH

Ha BTOpOM 3Tane npousBoAsaT MPOBEPOYHBIE PACUETHI CKOHCTPYUPOBAHHOTO
Basa. Heo0X0MMOCTh MPOBEPOUHBIX PACUETOB 00YCIIOBJIEHA, B IEPBYIO OYEPEb,
TE€M, YTO MPU IPOEKTHOM PACYETE OCHOBHOM IN€OMETPUYECKHM MapaMmeTp Bajla —
JMAMETP OIpeAesieTcs] MPUOIMKEHHO, TOJIBKO UCXO/s U3 BEJIMYMHBI BPAIIAIOIIETO
MOMEHTa, 0€3 ydeTa BCel COBOKYMHOCTU JIEUCTBYIONIEH Harpy3ku. [Ipu HeBbIMOII-
HEHHUM ITPOBEPOYHBIX YCIOBUN AHAMETP BaJId, a CIECIOM 3a HUM U BCE APYyTrue pas-
MEpBbI OJIEKAT KOPPEKTUPOBKE.

Ban ucnbiThiBaeT, riaaBHBIM 00pa3oM, COBMECTHOE JEUCTBUE U3rHba U Kpy-
YEHHUs U B TOPA3J0 MEHBIIIEN CTEIIEHU — PACTSHKEHUS U ITonepeyHoro casura. Pac-
4eT BeAYT M0 SKBUBAJICHTHBIM HAMPSXKEHUSIM YE€TBEPTOM (MHOTAA TPEThEH) TEOpUH

MPOYHOCTH:
VA 2 2
.. =\o.+3r. <[o,]

B sty dopmyny BXoasT HOpMabHBIC HANPSDKEHHs, 00YCIOBIICHHBIE M3THOOM, H
KacaTeJIbHbIC HANIPSDKCHUS KPYUCHUS:

o, =—+;, 7. =—X, (1)




rjae usrubaronuii My v KpyTaimuid M, MOMEHTBI ONIPEACIISIIOT JI HauboJiee onac-
HOTO CEYEHHS Bajla IPU MOCTPOCHUM COOTBETCTBYIOIIUX JIIOP; OCEBOM MOMEHT
conpoTHuBIeHUs KpyTibix ceuenuit Wy = 0,5 W,
s oceit, B OTJIMUKME OT BaJIOB, UCTIBITHIBAIOIIUX TOJIBKO AchOpMAIIUI0 HU3-
ruba, KacaTeJIbHbIC HAMPSOKCHUS KPYUEHHUS B CEUCHUSX PaBHBI HYJIIO.
JlonyckaeMble HaNPsKEHUST HA3HAYAIOT B 3aBUCUMOCTHU OT Tpejiesa TeKyde-
CTU MaTepuasa:

[c,]1=080_.

Yame um3rubatomuiit M, u KpyTsammidi M, MOMEHTHI, (puUrypupyromme B pacyere,
yI0OHO HCKAaThb HE MO MAKCHUMAaJIbHOM, a IO HOMHUHAJIbHOM Harpy3ke Ha Ball.
B srom ciywyae B yciioBUE NMPOYHOCTU JOMOJHUTEIBHO BBOJIAT KO3(PUIIMEHT
neperpy3ku Ky, paBHbI OTHOIIIEHUIO MTUKOBOM M HOMUHAJIBHON HArpy30K:

v 2 2
c.., = Ko, +3t. <[oc,].

Ecnu, k npumepy, MallMHa IPUBOAUTCSA B JBHKEHUE OT AJIEKTPOABUTATENS CEPUU
AWP, 3HaueHne ko3PPuIMEHTa MEeperpy3Ku yKa3bpIBAa€TCs B MACHOPTE JIBUTATENS
U B CPETHEM COCTABIISIET 2,5.

5. [IpoBepouHbIii pacyeT HA CONMPOTUBJIEHHE YCTATOCTH.

Pacuer Ha conpoTHUBIIEHHE YCTAIIOCTH, WIK HAa BBIHOCIMBOCTD, SIBIIIETCS OC-
HOBHBIM [UJIS1 BAJIOB U BPAILIAOIIUXCS OCEH.

ITon neiictBueM wu3rubawIell HArpy3Ku
HOPMAaJIbHOE HANPS)KEHUE Oy B HEKOTOPOM TOYKE A
CEYECHUs BaJla LIMKINYECKU U3MEHSETCS 110 3aKOHY:

Helimp. ocb y G, = O SINOL,
rae
M
Omax = -
W

B MoMEHTBI BpeMeHH, KOrjia TOYKa MAaKCUMAaJIbHO YIAISIETCS OT HEUTPAJIb-
HOI OCH, HalpsKEeHUE JOCTUraeT HauOOJbIIEero Mo a0COIIOTHON BEIMYUHE 3HaYe-
HUS, @ B MOMEHTBI [IEPECEYEHNS HEUTPAIIBHOM OCH HANPSKEHUE PABHO HYJIIO.

CooTBeTcTBYIOMUM TpaduK MpeICTaBiIeH B JIGBOM YacTH PUCYHKa (CM. HU-
Ke), OH TOKa3bIBACT, UYTO M3THOHBIC HAIPSKEHUS H3MEHSIOTCS BO BPEMEHHU IO
CUMMETPUYHOMY LIMKITy. XapaKTep U3MEHEHUs KacaTeJIbHOIO HANPSIKEHUS B TOY-
Ke A ceueHus He CTOJIb 04eBUJIeH. [Ipy MOCTOSIHHOM BpalllaronieM MOMEHTE Ha Ba-
Jy KacaTeJbHOE HANpsDKeHHE Takke OyneT mocTosHHbIM. Ecnmu BpameHue Bana
COMPOBOXKIACTCS BUOpAIKEl, TO M 3HAYCHHE KacaTeIbHOTO HAMpsDKEHUs OyaeT
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OCLIMJIJIMPOBATH OKOJIO KAKOI'0-TO CpeAHero 3HadeHus. [Ipu ympoieHHoM pacyere
IPUHUMAIOT, YTO KacaTeIbHOE HAIPSHKEHUE U3MEHSAETCS M0 JIOCTaTOYHO HeOnaro-
IIPUATHOMY B CMBICJIE YCTAJIOCTHOM MPOYHOCTH 3aKOHY — TaK HAa3bIBAEMOMY OTHY-
J€BOMY LIMKITy, PEACTaBICHHOMY Ha MpaBoM rpaduke. Bo3Hukaromas npu Takom
pacdere HETOYHOCTBb UET B 3aI1ac IPOYHOCTH BaJa.

Ox T

ANAAN
[VATATATE

Y cTaHOBUBILIMICS HGpI/IOI[I/I‘IGCKHﬁ IMpoHecCC XapaKTCPpU3YCTCA aMILINTYI-
HbBIM U CPCIAHUM 3HAYCHHUAMU HSMCpﬂeMOﬁ BCJINYHHEI. I[JIH HaHpH)KGHI/Iﬁ B CCUC-
HHH Bajla TAaKOBLIMU SABJIANOTCA O, Om — aMININTYIHOC M CPCIHCC HOPMAJIBHBIC
HaIIpsDKCHUA LIUKIA, Ta, Tm — aMIUIMTYJIHOC U CPEAHEC KAaCaTCJIIbHBIC HAIIPSIKCHUS
OUKIIA. 3 BHJa IPCACTaBJICHHBIX FpaCI)I/IKOB CJICaAyCT, 4TO i1 YKA3aHHBIX XapakK-
TCPUCTHK BBIIIOJHAIOTCA COOTHOIICHUA:

O'max

Ga =Omaxs Onm =0; Ta = Tn :O’Srmax*
TJI€ Omax U Tmax OnIpenensirores popmynamu (1).

OnpIT MOKa3bIBa€T, UTO I[MKIMYECKH H3MEHSIOIIMECS HaINpsHKEHUs
MOTYT TNPUBECTH K YCTAJOCTHOMY pa3pyLICHHUIO, JaXe €CJId BEJIMYMHA 3TUX
HANpsDKEHUH  CYIIECTBEHHO MEHBIIE TPENejoB MPOYHOCTH U TEKYUYeCTH
maTepuaia. Taxxke BbISIBICHO, YTO OCHOBHOE BJIMSIHUE Ha COIPOTUBJICHHUE YCTalO-
CTH OKa3bIBAIOT TJIABHBIE MMAPAMETPHI IUKIIA: G, , Om — JUJISl M3TUOHBIX HAPSHKECHUH
U Ta, Tm — JUIS KACATEJIbHBIX HANPSXKEHUN KPYUCHHUS.

Pacyer Ha compoTuBIEHHE YyCTATOCTH BEAYT Pa3AeibHO IO HAMPSIKCHHUSIM
u3ruba v HampsHKEHUSIM KpydeHust. [Ipu 3 ToM omnpenensoT COOTBETCTBYIONINE KO-
3¢ GuUIMEHTHI 3araca COMPOTUBIECHUS YCTAIOCTH 10 U300y U KPYUEHHIO:

G,

(¢ T K
Bennunssl, (pnrypnpy}omne B JIaHHBIX (GopMyJax, UMEIOT CJIEAYIOIIUNA CMBICT:

O-1 ¥ T-1 — Opeenbl BBIHOCIMBOCTH MPU U3rM0€ U KPYUYEHUH ISl CHMMET-
PUYHOTO LIMKJIA Harpy>keHus. B 3aBUCMMOCTH OT Ipefena MpOYHOCTH MaTepuala
IIPUHUMAIOT:

c,~(04..05c,; t,=(02..03)0,



JlaHHBIC 3HAYCHHS CIIEIyeT pacCMaTpPUBaTh Kak IpyOoe MPHUOJMIKEHUE, CICTyIo-
Iee U3 TOBCACHMS yCTAJIOCTHOM KpuBOH Bemnepa, oOpasen KOTOpOHW mJIs KOH-
KPETHOM MapKH CTalld MPEICTaBIICH Ha pUCYHKe Hike. CleyeT OTMETHTh, UTO
MpeIesibl BEBIHOCIMBOCTH MaTepuaja 3aBHCIT OT MHOTHX ¢akTopoB. Ha nx 3Haue-
HUS BIUSET CaM METOJI UCIIBITAHMS, pa3Mepbl 00pa3lioB, BU CCUCHUS (CILIOMIHOC
WJIU TI0JIOC) U T. 1.

Omax» Mlla

500 \
400 <
30 e —
200 -

b
100

0 o
103 104 105 106 107 N

Ycranoctnas kpuas Bemnepa. Och abciuce nana B iorapudmMudeckoMm Maciiraoe,
Ha HEH yKa3bIBAIOT YKMCIIO IIUKIIOB HATPY>KCHUS

[IpakTrka mMoOKa3bIBaeT, YTO €ciu oOpaszell He paspymwics mnpu 10 miH.
IIUKJIaX, TO MAJOBEPOSITHO, YTO OH BOOOIIE pa3pymuTcs. [1o 3Toit mpuurHe Ynucio
10 muH. GepyT B kadecTBe Oa3bl uchbITaHuii. COOTBETCTBYIOIEE 3HAUCHHUE HA
YCTaJOCTHOW KPUBOW HA3bIBAIOT MPEICIIOM BHIHOCIUBOCTH U 0003HAYAIOT O-1.

Yo U Yr — KOAQPUIIMEHTHI YyBCTBUTEIBHOCTA K ACUMMETPUU LIMKJIA HArpy-
YKEHUSL:

ys=0,05; y.=0 — TS YTJIEPOIUCTHIX MSITKUX CTaJICH;
vs=0,1; wy:=0,05 — aua cpenHeyrinepoaucCThIX CTaJICH;
vs=0,15; y.=0,1 — JIJIs1 ISTHPOBAHHBIX CTaJICH.

Ks — apdextrBHBI K03hDUIMEHT KOHUEHTpaMKU HanpsbkeHuil. Ero 3nave-
HUS 3aBUCAT OT BHUJIAa KOHIIGHTpAaTOpa U Bceraa 0ofplie equHuibl. [lpu orcyTcTBIM
KOHLIEHTpaluu HanpsbkeHni Ko paBeH equHuLe.

Kd — koappumenT macmrabuoro gakropa (Miau mpocTo, MacITaOHbIN (ak-
top). Ky < 1. BBenenue ganHoro koddduireHTa 00yCIOBICHO TEM, YTO OMBITHI
MOKa3bIBAIOT YMEHBILEHHE MPEEIIa BBIHOCIUBOCTH C POCTOM AUAMETPA JETANH.

Kr — k03(ppuimeHT xkayecTBa MOBEPXHOCTH, WU (AKTOP IIEPOXOBATOCTH.
Hanubiii koa@dunuent Ke < 1 1 xapakTepusyeT CHUKEHUE Tpeiesia BIHOCIUBO-
CTH TIPU YXYIIICHUH 00paO0TKU B CPABHEHUH C TTOJTMPOBKOM.

3HayeHUs yKa3aHHBIX KOA((UIHMEHTOB MOKHO HAaWTH B CIIPaBOYHOM JiMTe-

patype.



OOumii ko3 (UIMEHT 3amaca yCTAJIOCTHOW TMPOYHOCTH, YYUTHIBAFOIIUI
COBMECTHOE JICHCTBHE U3rH0a U KPyUEHHS, ONPEICIIIOT 10 SMITMPHUECKON Popmy-
ne lNada — [ommapaa:

SGS’L’

[Ipy 3TOM yCJIOBHE YCTAJOCTHOW MPOYHOCTH Bajla 3AKJIHOYAETCS B BBITOJIHEHHUH
HEPABEHCTBA

S:

S =[S],

B KOTOPOM JIOITyCKaeMblii KO3((HIMEHT 3amaca CONPOTHBICHUsS ycTanocTH [S]
BeIOMpatoT B mpeaenax: [S] = 1,3 ... 1,5 mpu BBICOKOW JTOCTOBEPHOCTH pacyeTa
u [S] =1,6 ... 2,1 nmpu MeHee TOYHOM pacueTe.

Jlns yBenuueHus 3amaca CONPOTUBJIEHUS YCTAIIOCTH CIIEIYET YIENSITh BHU-
MaHH€ YMEHBIIECHUIO KOHIEHTPALMHY HAPSHKEHU B ONACHBIX CEYEHUSIX, TPaBUIIb-
HO MOAOHpas pajuycChl rajaTesei, rIyOMHbl Ia30B U Pa3rpy304YHbIX KaHABOK, CIIO-
cOObl U YUCTOTY OOpabOTKM MOBEPXHOCTU Baia. D(PPEKTUBHBIMU CPEICTBAMHU
CHWDKEHUS KOHLIEHTPALMK HAIIPSDHKEHUH SBISIOTCS TAKXKE IJIACTUYECKOE YIPOYHE-
HUe, BUOPOHAKIIEN POJIMKaMU Lang u raiaTeied, HOBEpXHOCTHAs 3aKallka TOKaMU
BBICOKOM 4aCTOThI, a30TUPOBAHUE U JIP.

6. IogmuIMHUKH CKOJIbKEeHUS

Toowunnuxkamu Ha3zvlearom ycCmpoucmea, npeoHa3HaueHnbvle O Hanpasie-
HUsL 0BUJICEHUs. 8AI08 U OCell, a makdce OJisl nepedayu Hazpy30K IMux oemael Ha
kopnyc mawunsl. TIOIIMITHUKY, SBISIONIMECS OMOPaMU IIUIIOB WM IIEEK BAJIOB,
BOCIPUHUMAIOT MPEUMYIIECTBEHHO PaAHalbHYI0 Harpy3ky. Omopsl msT, Harpy-
KEHHBIE OCEBBIMU CHUJIAMH, HA3bIBAIOT NOONAMHUKAMU, WIA YIIOPHBIMH TIOIIIHII-
HUKaMHU.

B 3aBucumocTu OT BUAA TPEHHS PA3IUYAOT HOOUUNHUKU CKOJIbIHCEHUS T
NOOWUNHUKU KAYEHUSL.

[ToAIMIHUKN CKOJBKEHUSI COCTOAT W3 KOpIyca U aHTHU(PPUKIMOHHOTO
BKJIaJbIIa. MIHOTIa KOPITyC MOALIMITHUKA KaK OTACNbHBIN y3€]l OTCYTCTBYET, @ €ro
(GYHKIIMH BBITTOJIHSET KOPITYC MAILIUHBI.

Hcnonp3yemble MaTepuaiabl s BKJIaablmei: 4yryH cepoiii CY-36;
yyryH antudpuknuonsasiii ABU-2, AKUY-1; 6ponssr bp0d10-1, bpAXK9-4; narynp
JIKC80-3-3; 6a60utsel b16, b83. B psine ciaydaeB NpUMEHAIOT METaNIOKEPAMUKY,
IJIaCTMACChl, IPEBECUHY, pe3uHy U Ap. UyryH oOnanaer XOpouuMu aHTUPPUKIHU-
OHHBIMU TOKa3aTeIsAIMU Onarofaps HAIMYUIO B €r0 CTPYKTYpE CBOOOIHOTO rpadu-
Ta, HO €ro NMpUpadaThIBAEMOCTh XYK€, ueM y 0a00uTOB 1 OpoH3. babOuThI Ha 0110-
BSHHOM WJIM CBUHIIOBOM OCHOBE 00J1a/1al0T BBICOKUMU aHTU(PPUKIIMOHHBIMU CBOM-
CTBaMH, CTOMKU K KOPPO3MOHHOMY BO3AEUCTBHIO, HO 110 HArpy304HOM CHOCOOHO-
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CTH YCTYyHaroT OpOH3€ WM YYTyHY. XapakTepHOM OCOOEHHOCThIO METaJJIOKepa-
MHUYECKOIO BKJIAJIbIIIA SIBJIIETCS €0 MOPUCTOCTh, CIIOCOOCTBYIONIAS YAEPKAHUIO
cMa3Ku. Pe3nHOBbIE BKJIAABIIIM HE3aMEHHUMBI B LIEHTPOOEKHBIX Hacocax, IMAPO-
TypOuHax, ueHTpudyrax u ap. s cMa3Ku U OXJIaXKACHUS UCTIONb3YETCs MpecHast
WIM MOpCKas BoZAa. DJIACTUYHOCTh PE3HHBI MO3BOJISIET MOALIMUIIHUKY YAOBIETBO-
pPUTENBHO paboTaTh NMPHU MEPEKOcax Baja, BUOpAIUAX, HATMYMHU a0pa3uBHON MbUIH
U JaKe MecKa.

[ToAmUMITHUK CKOJIBXKEHUS C Pa3beMHBIM KOpIycoM: 1 — Kopryc; 2 — BKJIAJIbIIIL;
3 — macnenka. CrpaBa 1oka3aHa OJlHa U3 JIBYX IOJOBHHOK BKJIAJbIIIA,
Ha pabouell MOBEPXHOCTH KOTOPOH BUIHBI CMa30YHbIE KAaHABKU

OObIyHO ayMHA BKJIaabiiel jexut B npenenax | = (0,7 ... 1,2) d, rae
d — auametp nandel. YacTo BKIAIBIIIN U3TOTOBISAIOT OMMETaLTHYECKUMH, COCTO-
AIAMU U3 MPOYHOW CTaJbHOM UMJIMHIAPUYECKONW BTYJIKH, Ha BHYTPEHHIOKO IIO-
BEPXHOCTbh U TOPIIbI KOTOPOl HAHECEH JIOCTATOYHO TOHKHUHU CJI0M aHTU(PHUKIIMOH-
HOI'0 Marepuana.

JIisi  MOAIIMITHUKOB, palOOTaloOmUX B PEXKUME KUIAKOCTHOTO TPEHUS,
aHTU(GPUKIIMOHHBIE CBOWCTBA BKJIAJBIIIA WrpalOT BAXHYI pOJIb  TOJIBKO
HEMOCPEACTBEHHO B MOMEHT ITyCKa MaIlWHbI, KOTJa TPEHUE HOCHUT CYXOH
xapakTep. 3aTem, MO Mepe Habopa OOOpOTOB, B 3a30p MEXKIY BKJIAIBIIIEM
u 1andoi Baja MOCTYyMaeT CMa3ka, NMPUMEHEHHE KOTOPOW IO3BOJISIET CHU3HTH
koadurment tpenus 1o 0,01 ... 0,001.

Knaccupukanuss mnoJmmMnmHUKOB CKOJbXKeHUsA. [lo BocnpuHumMaemon
Harpy3ke pa3jaudaroT padudaivHvle U YHOpHble TOJIUIHUKA. [[71s cMemaHHbIX
Harpy30K MPUMEHSIOT KOMOWHAIIUU MOIITUITHUKOB YKa3aHHbBIX TUIIOB.
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7.

Panuanbublil (cieBa) U ynopHbId (cripaBa) NOAIINUITHUKH

N3o0paxkeHHble Ha TMPEABIAYIIMX PHUCYHKaX TMOIIMITHUKKA OTHOCATCS
K yunurnopudeckum. VX HETOCTATKOM SIBJISI€TCS YYyBCTBUTEIBLHOCTH K IMEpPEKOCam
BaJia, BhI3BAaHHBIM HETOYHOCTHIO MOHTa)ka W JedopMalueil Bajia Mo Harpy3Kou.
Cghepuueckue caMOyCTaHABIIMBAOIINECS MOAMMIIHUKY JHUIIEHBI 3TOT0 HEJOCTAT-
ka. [I[pumeHeHrne TakuxX MOMANMIUITHUKOB CIIOCOOCTBYET PAaBHOMEPHOMY pacrpee-
JICHUIO Harpy3KH 1O JUIMHE BKJIAbIIIA, YTO OCOOCHHO Ba)KHO MpU OOJBIION JITTMHE

nard.

Taxke MOAIMUITHUKN CKOJIBKEHUS AEIAT HA Hepa3zvbeMHuble U pazvemuvie. Y
Pa3bEMHBIX MOJAIIMIIHUKOB COCTABHBIMU SIBIISIFOTCS KaK KOPITYC, TaK W BKJIAJbILI,
YTO MO3BOJIAET JIETKO MTPOU3BOAUTH COOPKY MJIM Pa300PKY B YCIOBUSX OTPAHUYCH-
HOI'O JIOCTYIIA, @ TAKXKE YCTAHABIMBATH HA ONOPAX KOJIEHYATHIE BAJIBI.

—

Cdepuueckuii caMoycTaHaBIUBAIOLTUIICS MOIIATHUK

K JOCTOMHCTBaAM IIOJIIHUITHHUKOB CKOJIBKCHUA OTHOCAT.

¢ OMMETAINTNYECKUM BKJI aJbIIIEM

- MaJible pajuaibHble radapuThl U MPOCTOTY KOHCTPYKIIHH;

12



- YIOBJCTBOPUTEIIbHYIO PabOTy MPH BBICOKHX OKPYXHBIX CKOPOCTSX Bpa-
meHus BajioB (0oxiee 30 m/c);

- BOBMOXXHOCTB pa3beMa, 00JIeTIaroiero MOHTaxK;

- BBICOKYIO Harpy304HYIO CIIOCOOHOCTB, OOYCJIOBIICHHYIO OOJIBIION IIIOMIa-
JIbI0 KOHTAKTa 3JIEMEHTOB TIapHI;

- OCCIITyMHOCTD U JIOJITOBEYHOCTH PaOOTHI.

HenocraTkaMu sSIBISIOTCS:

- O0JIBIIIME IO CPABHEHUIO C TIOIIMITHUKAMH KaueHUs MMOTepU Ha TpeHue (B
3...6 pa3);

- BBICOKOE COTIPOTHUBIICHUE B MOMEHT ITyCKa MaIlHbI;

- OOJIBIIION pacxo]l CMa3Ku;

- YyBCTBUTEJIBHOCTh K KPATKOBPEMEHHBIM Teped0osM B CMa3Ke, YTo TpeOyeT
MOCTOSTHHOTO KOHTPOJISI MPOIIEcca CMa3KH.

7. YcaoBusi paGboThbl M CMa3Ka

Kak m3BecTHO U3 Kypca TEOpHHM MallMH U MEXaHW3MOB, Ha LAndy Bajaa co
CTOPOHBI MOAIUITHUKA AEHCTBYET MOMEHT CUJI TPEHUS, ONPeesieMbIil (opMyon

M, = fQr, 2)

rae I — xapakrepHblii paauyc nandsl; Q — Harpyska Ha nommmnauk; f'— npuse-
JEHHBIN K0d(PdUMeHT TpeHus. s paauaibHOTO MOIIMITHIKA Harpy3ka Q paBHa

paauanbHON Harpyske Fr, st ynopHoro noammunanka Q paBHa 0CeBOM Harpyske
F.. IlpuBenennsiit kooddumment tpernss f' yuursiBaeT xapakrep pacnpeseneHus

KOHTAKTHBIX HAIPSKEHUH 0 MOBEPXHOCTH JJIEMEHTOB BPAIATENBHOM Maphl. 3Ha-
uyenus f' Beerma Bhine, yeM COOTBETCTBYIOIIME 3HAUEHUs Koo durmenta f Tpe-

HHSI CKOJIBKEHHS IIOCKMX MOBepXHOCTel. [l HempupaboTaBmIMXcs Hard Ipu-
aumaror f'=157f, mia npupaGoraBumxes — f'=1,27f .

Pewmaromum (pakTopoM, BIUSAIONIMM Ha BEIUMYHMHY HPUBEACHHOrO KO3(hdu-
IIMEHTA TPEHMS, a CJIEeJI0BATEIbHO, 1 MOMEHTA TPEHUS, SIBISIETCS HAJIM4ME B KOH-
TaKTe MMapbl CMa304HbIX BEIIECTB.

PaccMoTpuM 3aBHCHUMOCTH MPUBEAECHHOTO KOd((UIIMEHTa TPEHUs OT YIJIo-
BOW CKOPOCTH Bajia B YCJIOBHSIX KHUIKOM CMa3KH 30HBI KOHTakTa. ['paduk qaHHOM
3aBUCUMOCTH MPEJCTABIEH HUXE.

B cocTosiHnM MOKOS 1 B MOMEHT Hadalla BpalllEHUsI B CUILy TOTO, YTO CMa3Ka
MOJIHOCTHIO BBIJIaBJICHA U3 3a30pa JIeTajei, npeodiaiaeT cyxoe TpeHue. 3HaueHus
ko3¢ duimenta TpeHus mpu 3toM gocrarouno Beicoku ( f'= 0,3...0,1), uTo W
HaOogaeTes Ha yyactke 1 — 2 nuarpaMMbl. Y4acTok 2 — 3 COOTBETCTBYET MOJY-
XKUIKOCTHOMY TPEHHIO. 31€Ch, [10 MEPE YBEJIMYEHUS YIIOBOW CKOPOCTH, YJIydIla-
IOTCSL YCIIOBHSI CMa3Ku, a Kod(h(PUIIMEHT TpeHus: pe3ko yMeHblnaerca. Ha ydyactke
3 — 4 rpaMK HAET B COOTBETCTBUH C 3aKOHOM XHAKOCTHOTO Tpenust: ' nuueitno
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BO3pacTaeT ¢ pocToM ®. B 3ToM pexnme cma3zka B JOCTATOUHOM KOJIMYECTBE BO-
BJIEKAETCS B 3a30p MEXKIY JIEMEHTAaMU Iapbl, 00pa3yeTcsl MacsSHbIM KIWH U Bal
«BCILIBIBAET» HaJl OTIOPHON OBEPXHOCTHIO.

fll

0

3aBUCHMOCTD KO3 PUITUCHTA TPSHHSI OT YIJIOBOM CKOPOCTH Bajia

Oco0eHHOCThIO rpaduKa SBISIETCS HAIMYME MUHUMYMAa, COOTBETCTBYIOILIETO
ONTUMAJIbHOM YIJIOBOM CKOPOCTH (D¢ Bajla. BpamieHne Bajla ¢ JaHHOW YTJIOBOM
CKOPOCTBIO ~ XapaKTEpU3yeTCsl  MUHUMAJIbHBIMH  IOTEPSAMU  Ha  TpPEHHE
(f'=0,01...0,001).

Jlyist OBICTPOBpAIIAIONINXCS BaJIOB TPU YMEPEHHOW HArpy3Ke MacsTHbIN
KJIIMH CO3JaeTCs caM COOOM IOCIe JOCTHXKCHHUS ONTHMAIBHON YIiIOBOH CKOPOCTH
(Mo 32 CUET TUIPOJMHAMUYECKUX CUJI B IIOTOKE 3aTSATMBAEMOIO B 3a30p Macia.
[Togmunuuku, paboTaromKe Ha 3TOM MPUHIUIIE, HA3BIBAIOT 2UOPOOUHAMUUECKU-
mu. Ilpu HEOONBIIUX YACTOTAX BPAIICHUS BHICOKOHATPYKEHHBIX BaJOB MACIISIHBIN
KJIMH CO3/1al0T UCKYCCTBEHHO, IyTEM I0JIa4Md Macja B 30HY KOHTAaKTa MOJ BHEII-
HUM JIaBJICHUEM, MOJIEP)KUBAEMbIM MACIIHBIM HAacOCOM. [loammmHnKn 31010 TH-
1a Ha3bIBAIOT 2UOPOCAMUYECKUMU.

a)

Cxema cMa3Ky IHIpOJIMHAMHYECKOTro (CclieBa) U TUAPOCTATUYECKOTO (CIIpaBa) MOAIINITHUKA
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8. PacueT moAIIMITHUKOB CKOJIbLKEHUS

HH)KCHGpHBIfI pacueT paavualibHbIX IMOAIIMITHUKOB CKOJIBKCHUS C IIOJIYyCYy-
XUM WM MOJYXHUIAKOCTHBIM TPCHHUCM IIPOU3IBOAAT IO CPCAHCMY AABJIICHHUIO p, 4
TAKX€ 110 YACJIbHOMY SHCPIrOBBIICIICHUIO PV.

F
p=—<[pl
dl
pv <[pv],
rge p — CpeaHee HOaBJIICHHUE MEXAY uamboﬁ U BKJagbIIeM; V — CKOPOCTb
OTHOCUTENILHOTO cKoNbkeHus; d — muamerp nandsr; | — amuHa mandsr (BKiaab-

ma); Fr — paguanbHas Harpy3ka Ha MOJIIIMITHUK, [P] 1 [PV] — gormyckaemMbie 3Have-
HUS JAaBJICHUS p U IPOU3BEICHHUSA PV JaBICHUS HA CKOPOCTh CKOJIbKeHHUS. OTHO-
menre |/d B OOJBIIMHCTBE PACUYCTHBIX CIIy4aeB MPUHMMAIOT B IIpEAciiax
I/d=0,5...1,2, a nusg caMoycTaHaBIMBAIOIIKUXCS MOAMUAITHAKOB | /d > 2.

Bropoe ycimoBre nHOT1a 3aIIMCHIBAIOT B BHJIE

Fo
v=—"-<[pv],
p ) [pv]

T ® — yrijiioBas CKOPOCTb BaJia.

YHOPHI)IG IMOAIIUITHUKHU CKOJIbXXCHUSA, WIH IIOAIIATHUKH, C IIOJIIYCYXHM HIH
IMOJIYKUIKOCTHBIM TPCHUEM PACCUHUTBIBAIOT I10 YCIIOBUAM:

F
p A_[|o],

pv <[pv],

TZie p — NaBJICHUE B KOHTaKTe; F4 — oceBas Harpys3ka Ha MOAMSATHUK; A — MJIOMIAh
ONIOPHOM MOBEPXHOCTH; V — CPEHSAS CKOPOCTh CKOJIbKEHUS.
JI1s1 KpyroBO# OMOPHO# MOBEPXHOCTH AMAMETPOM 0 IPUHUMAOT

Jl71s1 KonbLIeBOM OIIOPHOU TOBEPXHOCTH

2 _ 42 343
A=l =), d=d
4 3(d? —d?)

B 3anucannsix ¢popmynax ¢ = 0,8 ... 0,9 — kosdpuirienT, yuuThIBalOmUA yMEHb-

IIICHWE OMOPHOM MOBEPXHOCTH 3a CUET CMA304YHBIX KaHaBOK; o — BHyTpeHHHMIA
nuameTp kousbia. Oosrano dy = (0,6 ... 0,8)d.
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Jlommyckaemble 3HAUYCHHUs JaBACHUS [P]| U yAeIbHOTO SHEProBhIAeIeHuUs [PV],
a TaxKe MpeJIeibHbIC 3HAYCHHUS CKOPOCTH OTHOCHTEIILHOTO CKOJIBKEHUS IPUBEIC-
HbI B TAOJIUIIE:

JomyckaeMble peskKUMbI pa00ThI NOAIIUITHUKOB CKOJIbKEHUS,
padoTaluuX NPy MOJYCYyXOM U MOJIYKMIKOCTHOM TPEHHH

Marepuan BKJIaabIIIA <V, M/c [p], MIIa [pv], MIIa-m/c
UYyryH ceporit CU-36 0,5 4 —
1,0 2 —

UyryH aHTU(PPUKIINOHHBIN:

ABU-2 5 0,5 2,5

AKY-1 1 12 12
bponza:

bp0d®10-1 10 15 15

bpAX9-4 4 15 12
Jlaryns JIKC80-3-3 2 12 10
baoour:

b16 12 15 10

b6 6 5 5
Merautokepamuka:

OpoHzorpadut 2 4 —

xene3zorpadur 2 55 —
Kanpon AK-7 4 15 15
[TmacTudunmupoBanHas 1peBecuHa
(cMa3ka Bo1O¥) 1 10 —
Pe3una (cma3ka Bojoi) — 2..6 —

JlonoJIHMTEIbHBIN MaTepuaJl

Omnopsl Ba10B 1 oceli npud0OpoB

N3 dpopmynsl (2) 111 MOMEHTaA TPEHUS CIEYeT, YTO YMEHBIIUTh €ro BEIMYUHY MOXKHO
TaKXe, YMEHBIIUB pannyc mand. B aTom kimode pemaroT npodiaeMy moTeph Ha TPEHUE B MaJlo-
Harpy»keHHBIX MeXaHU3MaxX TOYHBIX Mpubopos. Illupokoe pacmpocTpaHeHue B MpubOOpOCTpoe-
HUH TIOJYYHII OTIOPHI HA YyeHmpax W KepHax. Y OTOpPHI Ha IIEHTPE paJnyc OMOPHOW TOBEPXHO-
CTH paBeH PaJNyCy MPOCBEPICHHOTO B KOPILyCEe OTBEPCTHS, a ISl OTOPHI Ha KEPHE ITOT PaUycC
OTIpeNIeNSIeTCs] pa3MepOM TISITHA KOHTAKTA U TPSMO 3aBHCHT OT MTOBEPXHOCTHOW TBEPIOCTH MaTe-
puangoB mapsl. Uem BbIIIE TBEPAOCTh, TEM MEHbIIE ISTHO KOHTAKTa U TEM, CIEA0BATENbHO,
MEHBIIIE MOMEHT TPEHHUSI.

Omnopsl Ha LEHTpaxX MCIONIB3YIOT MpU Harpys3kax a0 20 H npu ManbIX cKOpOCTSIX Bpallie-
HUs. CMa3ka B 9TOM CiTydae He MPUMEHSETCS, TIOCKOJIBKY TIPU MajloH IJIOMIA I KOHTAKTa U BHI-
COKHMX KOHTaKTHBIX HANpsHKEHHUAX OHA HE YJIepXKUBAaeTcs Ha paboyuX MOBEPXHOCTAX Maphl.
[Hands! 1 mogmmmHIKA U3roTOBIIOT U3 cTtaneit Y8A, Y12A, Cr 40, Cr 50 ¢ 3akankoit pabounx
nosepxHoctel, Oponssl bpO®, natyneit JIAXK60-1-1JI u JIKC80-3-3, neiizunsbepa MHIL u
JPYTUX TBEPJBIX CIIJIABOB.
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Onopsl Ha KepHAX OTIMYAIOTCA 0CO00 MalbIMU 3HAYEHHUSIMH MOMEHTa TpeHus. Ux mpu-
MEHSAIOT B U3MEPUTEIbHBIX MPUOOpPaAxX, IEKTPUUECKUX CUETUMKAX, KOMIIACaX, YaCOBBIX MeXa-
HU3MaX U Jpyrux ycrpoiictBax. KepHbl U3rotoBisioT u3 craineid Y8A, Y12A ¢ 3akankoii, TuTa-
Ha, BOJIb(hpaMOKOOAThTOBOTO CIUIaBa. MarepualioM MOIMATHUKOB ciayxkaT Opon3sl bpOLIC,
bpb2, narynu JIMC, JIKC, a Taxxe TBepible KAMHH — arat, pyouH, candup, KOpyH/I.

Pybun u candup npeactaBisioT co00il MOHOKPUCTAIUIMUECKYIO (OPMY OKHCH aIFOMH-
Hust Al2O3, KOTOPYIO MHUHEpAJIOTH Ha3bIBAIOT KOPYHIOM. TBEpPAOCTh 3THX MHHEPAJIOB IO JIECs-
THOAJUILHOM TeMMOJIOTHUECKOM Ikane Mooca coctaBisieT 9, ycrynasi TOJIbKO TBEPAOCTH alIMasa,
paBuoii 10. Arat — oiHa U3 MOJMKPUCTAIUIMICCKUX pa3HOBHIHOCTEH kpeMHe3ema SiO2. Tsep-
JocThb arata paBHa 7. [IpeumyiiiecTBoM arata SIBJISIETCSI €r0 HEBBICOKAs CTOMMOCTD.
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Omnopa Ha 1leHTpe (ClIeBa) U Onopa Ha KepHe (CIpaBa)
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