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BBenenue

Jucruumaa  «JleTany MammH»  SBIASETCS OCHOBOM OOMIETEXHHYECKOW W
oOmenpodecCHOHaTPHOM — MOATOTOBKMA — CIIENMAIMCTa B OOJACTH  MOXapHOU
0€30IacCHOCTH.

Pa3BuTHe COBpEMEHHOW TOKApHOW TEXHUKH CTaBUT TeEpel COTPYIHHUKAMU
MO’KapHOW OEe30MacHOCTH caMble pPa3HOOOpa3HbIC 3aJa4y, CBSI3aHHBIC C PacYCTOM
Pa3IUYHBIX COOPYKECHUH (3IaHUI, MOCTOB, KAHAJIOB, IUIOTHH U T.I1.), C AKCIUTyaTalueH
BCEBO3MOJKHBIX MAalllMH, MEXaHW3MOB, JBUTATEIICH M, B YaCTHOCTH, TAKUX OOBEKTOB,
KaK TIOKapHbIC aBTOMOOWIIM, COCTABIISIONIME HMX Y37l (THIPOTPUBOJIBI, HACOCHI).
KoHcTpynpoBaHue MamvHbI HE3aBUCUMO OT TOT'O, BBITOJTHSAETCS OHO yYaITUMCS WA
OTIBITHBIM MHKEHEPOM, - MpoIiecc TBopueckuidt. Kaxkaas KOHCTpYKTOpCKas 3a/1ada, Kak
MPaBUIIO, UMEET MHOTO pemeHnid. Onupasch Ha UMEIOIINECS TCOPETHUSCKHUE 3HAHUS,
yUYalIuhcs TOJDKEH BBIOPATh M3 MHOTHX BO3MOJKHBIX pEIICHUH 0JIHO, Hawyudliee. [Ipu
3TOM €My TNPHXOJHWTCS TPUHUMATh BO BHHMaHHE YacTO IPOTHBOPCUUBHIC
TEXHOJIOTUYECKHE W  OKCIUTyaTalldOHHBIC  TPeOOBaHHS, TNPEIBABIICMBIC K
MPOCKTHpyeMOMYy u3zenuto. HecMoTps Ha MHOrooOpasue BCEX ITHX NPoOJIeM,
pEeIICHWS WX B ONPEJACICHHOW 4YacTH OCHOBBIBAIOTCS HAa HEKOTOPBIX OOIIMX
MIPUHIIMIIAX U UMEIOT OOIIYI0 HAyuYHYIO 6a3y.

OCHOBHBIC TCOPETUYCCKUE IOJIOKEHUS, M3ydyaeMble B JIHUCIHILINHE «JleTanm
MalIuH» IIHPOKO HMCIOIB3YIOTCS MPH W3YYCHUU PsAla CICHHATBHBIX JUCITUIUIMH, a
umeHHo: «lloxkapHas TexHmKa», «[loxkapHass 0€30MacHOCTh TEXHOJOTHYECKHX
MIPOIIECCOBY.

MexaHW4ecKue  CHCTEMBI, HMEHYeMbIe B  JaJbHCHIIEM  «MAaIlIWHBI»,
MpeaHa3HAYCHBI NI MpeoOpa3oBaHus YHEPTrUU M MapaMeTpoB MmarepuaioB. IIporecc
npeoOpa3oBaHus MMapaMeTPOB MaTEPUAIOB 3aKIIOYAETCS B IEPEMEIIICHUN MaTESPHAIIOB
(TpaHCTIOPTHPOBKE) W WU3MCHCHHHM (POPMBI M pa3MepoB (M3rOTOBJICHUE HW3ICIUN W3
Marepuaa).

MarmHa Kak mpeoopa3oBaTeiib COCTOUT U3 OTACIBHBIX JICTAJICH U Y3JIOB.

HpI/I O9TOM KOHCTPYKTHBHO IIOXOXXHC COCTABHBIC 4YaCTH MAIIUH MOI'YT
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WCITOJIB30BATHCSl BO MHOTHX JIPYTHX MEXaHUYECKUX CHCTeMaX 0e3 M3MEHEHUH (TpyIina
CTaHJAPTHBIX U3JICININ) TU00 ¢ U3MEHEHUSIMH OTICIBHBIX Pa3MepOB (TPyIIa THITOBBIX
15631 (017079 R

Ilens wW3y4YeHUs NUCHMIUIMHBI «JleTaqu MamMH» COCTOMT B TOM, YTOOBI
03HAKOMUTH CTYACHTOB C KOHCTPYKTHBHBIM MHOT'O00pa3HeM CTaHAAPTHBIX M THIIOBBIX
JeTajaed u y3j10B MamuH. Bee 3Th u3nenus J0MKHBI ObITh pa00TOCIIOCOOHEI, T. €. OHU
JOJKHBI BBITTOJIHATH CBOC HA3HAYCHUE B TCUYCHHE 3aJJaHHOTO CpPOKa CIYy)KObI U B
npejienax periiaMeHTHPYEMbIX 3HAUCHUH TEXHUYECKUX IMOKa3aTEeICH.

YcnoBust paboTOCITOCOOHOCTH JICTalIel MallTUH OMPECIISIIOT KPUTEPHH, 110

KOTOPBIM PacCCUYHUTHIBAIOTCS OCHOBHBIC KOHCTPYKTHBHBIC IMapaMeTphl JeTajach —
ux pasmepsl u ¢opma. I[lpym KOHCTpyMpPOBaHMM MAaIIWH TPOBOJUTCS MPOSKTHBIN
pacder. DTOT pacdyeT MHOromapaMeTPUUYECKHi, OTCloa MpodiieMa OmpeaeIeHus
ONTUMAJIBHBIX 3HAYCHHUI MapaMeTpOB BeChbMa CIIOKHA M €€ PEIICHUE TPYI0EMKO.

[To3TOMy Ba)XHO HE TOJBKO MOHSTH, KaKWE YCIOBHS PabOTOCIIOCOOHOCTH H
ONTUMHM3AIUN OYAyT TJIABHBIMHU, HO W pa3o0paThcs, Kakue MapaMeTpbl OKa3bIBAIOT

CYHICCTBCHHOC BJIMAHUC HA OTH KPUTCPHUU.



1. OcHOBHBIE MOHATHS U onpejacjaceHust TMCHUIIJINHDBI «I[ETa.]'lI/I MallInuH»

[Ipu m3ydyenun temsbl 1 ciemyer ocoboe BHMMaHUE OOpaTUTh HA TO, YTO BCE
J€Taal MalluH JOJDKHBI YJIOBJIETBOPATH ONPENEICHHBIM KpuTepusiM. K OCHOBHBIM
KpUTEPHUSIM pabOTOCIIOCOOHOCTH M pacyeTa JAeTalied MallMH OTHOCAT: NMPOYHOCTb,
KECTKOCTh, U3HOCOCTOMKOCTh, TEIUIOCTOMKOCTh, BUOPOYCTOMYMBOCTH, TOYHOCTb.
HeoOxonumo yuectb, 4TO pabOTOCIOCOOHOCTh JeTalied 3aBUCUT OT MaTepHala.
Bri6op marepuana npu npoeKTUPOBAHUU U3JEIUIN JOJKEH MPOU3BOJUTHCA C MOTHBIM
3HAHMEM €ro CBOWCTB, TpeOOBaHM, YCIOBUN OHKCILUIyaTallud U TEXHOJOTUHU
M3TrOTOBJIEHNA. B MAalIMHOCTPOEHNY PUMEHSIOTCS CTAJIM, YyT'YHbI, IBETHBIE METAJLIIbI,
METAJJIOKEpaMHUUYECKUE M HeMeTaumueckne Marepuaibl. C HX XapaKTepHUCTHKaMHU
cleayeT O3HAaKOMHUTBCS B XOJI€ M3y4eHMs Kypca «MarepruanoBeleHHE U TEXHOJIOTHUS
MareprasioB». Takxe HE0OXO0AMMO 3HAKOMCTBO C OCHOBaMHU B3aMMO3aMEHSIEMOCTH, C
tpeboBanusmu  ECKJ[ u gpyrumMu  BompocaMu, TOJIO)KEHHBIMA B OCHOBY
pPalMOHAJIBHOIO0 KOHCTPYUPOBAHMS MAILVH.

B 3aBucumocTu oT xapaktepa pabodero mpouecca U BBIMOJIHSAEMbIX (DYHKIHI
MAaIlIUHbI YCIOBHO JIENATCS Ha Kiacchl. Ha30BEM HEKOTOPBIE U3 HUX.

Mawunvl-osueamenu  npeoOpPa3OBBIBAIOT  KAKOW-TMOO  BHUJ  JHEPrUud B
MEXaHWYECKYH0, HAllpUMEp, MapOBbIE MAlIWHBI, JBUTAaTENM BHYTPEHHETO CrOpPaHMS,
ANEKTPOABUTATENH U T. II.

Mawunvi-cenepamopul, TpeoOPa30BBIBAIOIINE MEXaHUYECKYIO JHEPrui0 B
IPYroil BUJ SHEPIUH, HAIPUMEP, KOMIIPECCOPBI, TMHAMOMAIIUHBI U T. II.

Texnonocuueckue Mawiunbl CIYX aT IJisI HENOCPEACTBEHHOI'O IPOU3BOJCTBA
TOBapHOW MPOAYKUUHU (CTaHKH i1 OOpabOTKM KOHCTPYKIMOHHBIX MAaTE€pHUasoB,
CTaHKM g  TepepabOTKU  ChIpbA, a TaKXKe CTPOUTEIbHO-TOPOXKHBIE U
CEJIbCKOXO3IMCTBEHHBIE MAIIIMHBI).

Tpancnopmupyrowue mawunsl: TOIBEMHBIE KpaHbl, JUQTHI, 3IIEBATOPHI,
ACKAJIATOPBl, KOHBEUEPHI, TPAHCTIOPTEPHI, HACOCHI, IIHEKU U .

Jlemany — w3nenue, U3roTOBIEHHOE W3 OJHOPOJHOIO IO HANMEHOBAHHUIO U
Mapke Mmartepuasia 6e3 NpUMEHEHHs COOPOYHBIX ONepaluil; Hampumep, U3ACIHUE U3
KycKa MeTajuia, JIMTOM KOpITyC U T. 1.

Cbopounas eounuya — W3JIETUE, COCTABHBbIE YacCTH KOTOPOTO MOJIEkKAT
COCIMHEHHUIO MeXAy co00il Ha MNpeanpusITUH-U3TOTOBUTENE  COOPOUYHBIMU-
omepanusiMu (CBUHUYMBAHUEM, KJIEMKOM, CBapKOW, MaWKoM W T. IM.), HaAIpHUMED,
aBTOMOOWJIb, CTAHOK, PEYKTOp, CBAPHOU KOPITYC.

Mawunou Ha3bpIBAIOT YCTPONUCTBO (M3/ENKE), BBHINOJHAIONIEE MEXaHUYECKHE
JIBUKEHUS I MPeoOpa3oBaHMsl HHEPrUU MaTepUAOB U HHGPOPMALMHU C LEJbIO
3aMeHbl WM 00JeryeHus: (pU3n4ecKoro 1 yMCTBEHHOTO TPYy/1a YeI0BeKa.

Mexanuzmom  HA3pIBaXOT  CUCTEMY  J€Tajled, IPEIHA3HAYECHHYIO I
npeoOpa3oBaHus ABMKEHUN OJTHOM UM HECKOJBbKUX JeTalleil B TpeOyemMoe IBUKEHUE
npyrux netanei. [lonaTue «Mexanu3my siBisieTcs: 6oJiee IUPOKUM, YEM TOHITHE «Ma-
HIMHAY, «IpUOOp» WU «IpucnocobieHuey. Bcskoe W3 Ha3BaHHBIX YCTPOMCTB
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SBJIICTCS OJTHOBPEMCHHO MexaHu3moM, HO HE HaoO0opoT. Takum oOpa3oM, MOKHO
TOBOPHUTH O MEXaHW3MaX MaIlIH, TPHOOPOB U MPUCITOCOOTICHHIA.

Bce netanm mamumH M MEXaHW3MOB JCNATCS Ha CHCIHAIBHBIE M OOIIEro
HasHaueHus. K meransiM u COOpPOYHBIM €IMHHUIIAM OOINETr0 Ha3HAYCHHS OTHOCSTCS
TaKhe, KOTOpPbIC BCTPEUYAIOTCS TOYTH BO BCeX MamuHax (OONTHI, Bajbl, 3y04aThic
KoJjieca, MOIIIUITHUKA, MyPThI 1 Ap.). OHU COCTaBISAIOT MOJABIISAIONICE OOJBITHHCTBO
U wm3y4arorcs B Kypce «Jleramm mamumay». K getamsM u cOOpOYHBIM eIWHHUIIAM
CIICIUATBHOTO HA3HAYCHHSI OTHOCSITCSl TaKHEe, KOTOPBhIE BCTPEUYAIOTCS TOJHKO B OJTHOM
WM HECKOJIBKUX THIIAX MaIlvH (IIIMUHACIA CTAaHKOB, MOPIIHU, IIATYHBI, KOJCHYATHIC
BaJIbl U JIp.).

Bce neranm um cOOpoYHBIE CAMHHIBI OOINET0 HAa3HAYCHHS JEIATCS Ha TPH
OCHOBHBIC TPYIIIIBI:

- coeouHumenvHble (COCIMHEHUS ) — Pe3b0OBbBIE, IITUIEBhIE, 3aKICIIOYHbIE, CBAPHBIE U
Ap-;

- Odemanu, nepeoarwue epawjamenbHvie O0udiceHus (3yOuaTble KoJjieca, IIKHUBBI,
3BE3/I0YKH);

- demanu u cOopounvle eOuHUYbsl, 0OCaYICUBaOUWUe nepedayu, (Bajbl, TOAINIUITHUKH,

MYy(TBI).

TpedoBanus K AeTajJIAM, KpUTEepHH PadoTOCIIOCOOHOCTH U BJIUAIOIIHE HA
HHUX (paKTOpBI.

Pabomocnocobnoe uzdenue (neranb, cOOpoUHasl €IUHMIIA, MAIIWHA) OOJIHCHO
ObIMb HAOEHCHBIM U IKOHOMUUHBIM. TakuM 00pa3oM, COBEPIIEHCTBO KOHCTPYKIUHU
U3JIeTUs OILICHUBAIOT 110 pabOTOCIOCOOHOCTH, HAACKHOCTU U IKOHOMUYHOCTH.

PaGoTocnocoO0HOCTL - COCTOSSHUE WU3JENUsl, IPU KOTOPOM OHO CIIOCOOHO
BBITIOJIHATH 3a7aHHble (DYHKIMU C MapaMeTpaMy, YCTaHOBICHHBIMH TPeOOBAHUSIMHU
TEXHUYECKOU JTOKYMEHTAIIUU.

Hane:xxHocTh - CBOMCTBO W3/€NMsI BBIMOJHIThH 3aJlaHHbIe (PYHKIIUU, COXpaHss
CBOM JKCIUTyaTallMOHHBIE TMOKa3aTeld B 3aJaHHBIX Mpejesia B TeUeHHe TpeOyemMoro
MPOMEXKYTKA BpeMEHHU Uil Tpedyemoit HapadoTku. (HapaGoTka - mpoa0KUTEIBHOCTh
WU 00beM pabOThl U3ETHUs, U3MEPSEMbIC B Yacax, KWIOMETpax, KyOoMeTpax Wiu B
JIPYTUX CAUHUIAX ).

IKOHOMHUYHOCTD - ONIPEICIISIETCS CTOMMOCTBIO MaTepualia, a TakKe 3aTpaTamMu
Ha MIPOU3BOJICTBO M3JIENHUS U €r0 IKCILTyaTaIHIo.

I[Ipy »>TOM OAHMM U3  CYIIECTBEHHBIX KPUTEPHUEB, OMPEACISIONINX
SKOHOMUYHOCTb KOHCTPYKIIMM U €€ COBEPIICHCTBO, SBISETCS TEXHOJOTHYHOCTD.
TeXHOMOTUYHOCTh KOHCTPYKIIUUA 00ECTICUNBACTCS

- IPUMEHEHUEM B HOBOM MalllMHE JeTajiei  mpocTeuIneil KoHpUrypamuu c
MHUHHUMaJIbHOU 00paboTKOM (IITaMIIOBKA, TOYHOE JTUThE, (PAaCOHHBIN MpoOKarT);

- palMOHAJIBHBIM COKpAIleHHEeM MHOT000pa3us BUIOB, TUIIOB U TUIIOPA3MEPOB
netasnei (y3JI0B) OJJMHAKOBOTO (DYHKIIMOHATLHOTO Ha3HaueHusl (YHUpuKauen);

- CTaHAapTU3ALUEeH KOHCTPYKTHUBHBIX AJIEMEHTOB JIeTalleH;

- CUCTEMOM JIOMYCKOB U MOCAI0K U KJIaCCAMH TOYHOCTH;
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- NPUMEHEHHEM B HOBOM MallluHE JeTaned M COOpPOUYHBIX €IIMHHUIL, paHee
OCBOEHHBIX B IIPOU3BOJCTBE.

KoHCTpyKIIMSl TEXHOJOTHYHA TOJIBKO MPHU YCIOBUH, €CIM OHA M3rOTOBJIEHA C
MHUHHMMAaJIbHBIMU 3aTPATaAMU TPY/Ja U CPEJCTB B YCIOBHUIX KaXIOT0O MPEATIPUITHS.

PabGoTocrnocoOHOCTh nieTajell OLEHUBAIOT MO NPOYHOCTH, M3HOCOCTOMKOCTH,
KECTKOCTH, TEIUIOCTOMKOCTH, BUOPALIMOHHONM  YCTOWYMBOCTH, KOPPO3HOHHOMU
CTOMKOCTH U TOYHOCTU. DTO KPUTEPHUH pabOTOCIIOCOOHOCTHU U3EIHS, MIIH BO3MOKHbIE
MIPUYUHBI BBIXOJA €r0 U3 CTPOSL.

IIpoyHoCTE.

OTO CMOCOOHOCTH JI€Tall CONPOTUBIATHCA PA3PYILICHUIO WM BO3HUKHOBEHHIO
macTUYeckux jAedopManuii moja ACHCTBUEM TNPUIIOKEHHBIX K HEW Harpys3ok.
[IpoyHOCTH fABNAETCS BaXKHEUIIUM KpUTEpHEM pabOTOCIOCOOHOCTU JeTajiell MalllMH.
PaccmaTpuBaroT MpPOYHOCTH O XapakTepy HArpy3oK: CTaTHYecKas, yCTaJIOCTHAs,
yJlapHasi.

KonTakTHasi Npo4YHOCTH

[Tomumo paspyiienust neraneil B IpakTUKe HAOMI0JAl0TC Clydyau pa3pylueHus
MMOBEPXHOCTH JE€Talleld. OTH pa3pyLUCHHUs CBSA3aHbl C KOHTAKTHBIMU HANPSIKEHUSMH.
[locnenHue BO3HUKAIOT B MECTAaxX CONPUKOCHOBEHUS ABYX AETaledl B TEX CIlydasX,
KOrJa pa3Mepbl IUIOLIAAW; KacaHWs Malbl [0 CPaBHEHHIO C pa3MepaMu JeTaleu
(coxatue ABYX IApOB, Iapa U MIIOCKOCTH, IBYX LMJIMHIPOB H T.I1.).

YcranocTHass NPOYHOCTD

IIpn BO3IEWCTBUM 3HAKONEPEMEHHBIX HATPY30K C IMOCTOSSHHOM, NEPEMEHHOM,
CIIy4allHOM aMIUTUTYIOM.

N3HococTolKOCTH

OTO0 CHOCOOHOCTh JETalM COXpaHATh HEOOXOAuMBbIE pasMepsl U (opMmy B
MIPOLIECCE AKCIUTYaTallui MAlIUHBI.

Paznuuarot cnegyronme BUIbl M3HAITMBAHUS:

1 - Mmexannueckoe,

2 - MOJIEKYJISIPHO-MEXaHUYECKOE,

3 - KOPPO3UOHHO-MEXaHNYECKOE.

MexaHnyeckoe HN3HAIINBAHUC IIPOUCXOAUT IIPU OTHOCUTCIIBHOM IICPCMC-
MCHUN KOHTAKTUPYIOIIHUX HOBCpXHOCTCﬁ B PE3yJbTaTC CPC3aHUA U ILIIACTHYCCKOTO
IIC(I)OpMI/IpOBaHI/IH MI/IKpOHCpOBHOCTeﬁ. KpOMe TOro, IOBCPXHOCTHU MOI'YT

M3HAIIMBATHCS 10 MPUYMHE TMOMAJaHusd B 30HY KOHTaKTa TBEPIbIX MOCTOPOHHHUX
yacTull (a0pa3uBHBIN U3HOC).

MouiekynsipHO-MEXaHUYECKOe M3HAIMBaHWE HAOMI0JaeTcs Mpu  OOJBIIMX
3HAYEHUAX Oy. [Ipu 3TOM mox nefcTBUEM CHIT MOJIEKYJIIPHOTO CLEIICHUS IPOUCXOIUT
CXBaTbIBAHHE OT/AEJIbHBIX YYacCTKOB TOBEPXHOCTH KOHTakTa. Ilpu oTHocuTenbHOM
NepeMENIeHUH KOHTAKTUPYIOINUX OBEPXHOCTEHN Y3JIbl CXBATHIBAHUS Pa3pyIIAtOTCS.

Koppo3noHHo-MexaHnueckoe HW3HAIlMBaHUE 3aKII0YaeTcss B  HMCTHPAHUU
HEMPEPbIBHO BO300HOBISIOMIUXCA HA KOHTAKTUPYIOMIMX MOBEPXHOCTAX IJICHOK
(OKHMCHBIX, TJIEHOK BTOPUYHBIX CTPYKTYP U JIPYTUX).

HccnenoBanusi M ONBIT JKCIUTyaTallMM MAaIIMH TOKa3bIBAlOT BO3MOXKHOCTH
MPaKTUYECKU OE3U3HOCHOM pabOThI MPU YCIOBUU 00ECTICUEHUS THAPOIUHAMUYECKOTO
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pexuMa TPEHHUS KOHTAKTHPYIOIIMX MOBEPXHOCTEW neranedl. ['mapoarmHaMuyecKuit
PEXKUM TPEHHUSI XapaKTEPU3YETCs OTCYTCTBUEM JTHUCKPETHBIX MPOPHIBOB CMAa304YHOTO
CJ1081, pa3AesIONIEr0 KOHTAKTUPYIOIIUE MoBepXHOCTH. CIulolHas MacisaHas MIeHKa B
KOHTAaKTE€ MPEJAOTBpAlIA€T HEMOCPEJACTBEHHOE CONPUKOCHOBEHHE MOBEPXHOCTEN W
MpeoXpaHsAeT UX OT BOBHUKHOBEHHS TOTO UM MHOTO BHJIa U3HOCA.

KecTkoCTh

OT0 CHoCOOHOCTh JIeTalied COMPOTHUBIISTHCS M3MEHEHHI0 HUX (GOpMy MO
nercTBeM Harpy3ok. [l HEKoTOphIX JeTanell KECTKOCTh SIBISETCS OCHOBHBIM
KpUTEpPUEM MPHU OTNPEJICTCHUN UX PA3MEPOB.

Pacuer Ha XEeCTKOCTh NpeaycMaTpyUBaeT OrpaHUYCHHE YIPYrux aedopmaiuii
JeTajged B 3aJlaHHBIX Mpeenax, JAOMYCTUMBIX JJIsi KOHKPETHBIX YCJIOBUH pabOTHI.
Takumu  yCIOBUSMH MOTYT OBITh YCIOBUA pPaOOTHI CONPSDKCHHBIX JIeTallei
(MpaBUJILHOCTH 3allCIUICHUS JBYX 3yOUaThIX KOJEC HapylaeTrcss MNpu OOIBIINX
nporu0ax BajJOB; M30THYTHIA Ball MOXKET 3aKJIMHUTHCS B TOJIIUIHHUKE), a TaKXe
TEXHOJIOTHYECKHE YCIOBUS (TOYHOCTh M MPOU3BOJUTEIBHOCTH OOpPabOTKM Ha
METAJUIOPEKYIIMX CTAaHKaX B 3HAUYUTEIBLHOW CTENEHH OINPEACISIOTCS YKECTKOCTHIO
CTaHKa U JICTAJIM).

HopMbl  K€CTKOCTM  JeTajiell  yCTaHaBIMBAaIOT HAa OCHOBE MPAKTUKHU
JKCIUTyaTaluu © pacueroB. CieayeT OTMETUTb, 4YTO AaKTyaJlbHOCTh KpPUTEPHS
KECTKOCTH (3HAUEHHE PACUETOB Ha KECTKOCTh) HEMPEPBIBHO BO3PACTACT, TaK Kak
COBEPIICHCTBOBAHUE MAaTepUaIOB IPOUCXOIUT TJIABHBIM 00pa3oM B HaIpaBICHUU
MOBBIIICHUSI MX MPOYHOCTHBIX XapPaKTEPUCTHK (G U Or), a MOAYJIh yrnpyroctu E
(XxapakTepuCTHKa >KECTKOCTH) TIOBBIIIACTCS TPU ATOM 3HAYUTEIBHO MEHBIIE WIH
OCTaeTCsl HEU3MEHHBIM.

TemiocTonkocTh

DTO0 CIOCOOHOCTh KOHCTPYKIIMU paboTaTh B Mpejesax 3aJaHHbIX TEMIIEpaTyp B
TEUEHHUE YCTAaHOBJIEHHOTO cpoka ciyxObl. IleperpeB pgeraneit Bo BpeMsi pabOTHI
MIPUBOJUT K CHIDKCHHUIO MX MPOYHOCTH M KECTKOCTH, YXYIIEHUIO CBOWCTB CMa3KU U
YBEJIIMUCHUIO M3HOCA JI€Tajed, YMEHBIICHUIO 3a30pPOB B MOJABHKHBIX COCIMHEHUSX,
YTO TMPUBOAUT K 3aKIMHUBAHUIO M TIOJOMKE, TOHIKEHUIO TOYHOCTU PabOThI
MIPEIE3UOHHBIX (TOYHBIX) CTAHKOB U T.M. JJis oOecrieueHus: HOpMaJbHOTO TEIIOBOTO
pexuMa pabOThl KOHCTPYKIIUHM TTPOU3BOJSAT TEIUIOBBIE PacueThl (pacueThl YEPBIUHBIX
nepeay, MOAMIMITHUKOB CKOJIBXEHUS U JP.), OCHOBAaHHBIC HA COCTABJICHUH ypaBHEHUSI
TEIJIOBOro  OajaHca, W MNpU  HEOOXOJUMOCTH  BHOCAT  COOTBETCTBYIOIIHE
KOHCTPYKTUBHBIE U3BMEHEHUS (HaIpUMED, IPUMEHSIOT OXJIaXICHUE).

PacueTbl Ha TETIOCTOMKOCTH JIE€TAlIe MAIIMH, HaXOMSIIUXCS B HAIPSHKEHHOM
COCTOSIHUH, 3aKJIOYarOTCsd OOBIYHO B TOM, YTO OTH JI€Tald PACCUUTHIBAIOT Ha
MPOYHOCTh 10 TOHM)XEHHBIM JOIYCKAa€MbIM HAIpPSDHKEHUSIM C YYETOM BEIUYUHBI
TEeMIIEpaTyphl X HarpeBa.

BubpoycroitunBocThH

[Tox BUOPOYCTOMYMBOCTHIO TOHUMAIOT CIIOCOOHOCTh KOHCTPYKIIMU paboTaTh B
HY)KHEH JHama3oHe PeXKUMOB 0e€3 HEJOMyCTHUMBIX KojeOaHui. BuOpoycTOHYHMBOCTH
SIBJISIETCS BAXXHBIM KPUTEPHUEM paOOTOCTIOCOOHOCTH JAeTalel OBICTPOXOJHBIX MAIIIHH.
PaboTa mocnenHux XapakKTepU3yeTCs CIOKHBIMH JUHAMHYECKUMH mporieccamu. [Tox
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JEHCTBUEM HHEPLUUOHHBIX M. BHEUIHUX MEPUOJUYECKUX CUJI, B BHICOKOCKOPOCTHBIX
MEXaHU3Max  BO30YXKJaloTcs  KojiebaHus, HUCKaXKalllhe  BOCIHPOU3BOJIUMBIE
KMHeMaThuueckue (yHKIMM JIBIDKEHHUS 3BeHbeB. I[lpu 3TOoM  (akTuyeckue
MaKCHUMaJlbHble HArpy3Kd, BO3HHUKAIONIME B MEXaHU3MaxX, MOTYT 3HAYUTEJIbHO
MPEBOCXOJAUTh HOMHUHAJbHBIC, paccuuTaHHble O0e3 yuera Kojebanuil. Ocobo
OMACHBIMU SBIIAIOTCS PE30HAHCHBIE KOJeOaHWs, BO3HUKAIONIME IpU COBHAJACHUU
COOCTBEHHBIX YACTOT KOJIEOAHUH C YACTOTAMH BO3MYIIAIOIIKUX CHIL.

PacueTsl Ha KoneOanust TpeOYIOT KOMIUIEKCHOTO noaxoaa. OHU MPOBOJSATCS HE
IUIsL OTHAENbHBIX JAeTaned, a s cucreMm. [lpu stom, uccrneays TOT WM HMHOU
MEXaHU3M, HEOOXOJUMO YYMTHIBaTh B3aUMHOE BIMSHUE JPYTrUX MEXaHU3MOB
MamuHbl. OTHICKAHUIO YUCJIEHHBIX 3HAYEHUH MCKOMBIX aMIUTUTYJIHBIX U YaCTOTHBIX
XapaKTepUCTUK pPAacCMATPUBAEMON CHUCTEMbI MPEIUIECTBYET BBIOOp IWHAMUYECKOU
MOJICNId MCCIIEyEeMOro MEXaHu3Ma U cocTaBieHue Aud@epeHlnanbHbIX YpaBHEHUN
JIBKEHUSI.

Koppo3uonHasi cTONKOCTH

ConpoTuBiieHHE  METAUIOB  XMMHYECKOMY WM  3JIEKTPOXUMUYECKOMY
pa3pylIEeHUI0 MOBEPXHOCTHBIX CIIOEB U KOPPO3MOHHOW ycTanoctu. Ompenensercs
CPOKOM cIy’kObl B KOppo3uoHHO# cpene. CpencrtBa OopbObl — JIETMPOBaHUE,
MTOKPBITHS.

ToyHoCcTh

CBolicTBO MamuH padboTaTh B 3aJaHHBIX NpelesaX BO3MOMXHBIX OTKJIOHEHUU
napamMeTpoB, Hampumep, pa3MepoB. TOYHOCTh IUKTYETCS TpeOyeMOWl TOYHOCTHIO
pabouero mpollecca MaIllMHBl U HOPMallbHOM paboTol MexaHu3MoB. Brnuser Ha
CKOPOCTb MalllMH U UX JETaJICH.

Co0toieHe  pacCMOTPEHHBIX KPUTEPUEB PaOOTOCIIOCOOHOCTH (TMPOYHOCTH,
M3HOCOCTOMKOCTH, >KECTKOCTH, TEIUIOCTOMKOCTH M BHUOPAIMOHHOW YCTOMYMBOCTH)
oOecreynBaeT HaJeKHOCTh KOHCTPYKIMU B T€YEHUE YCTAHOBIEHHOTO CPOKA CITYKOBbI.

bonee moapoOHO OCHOBHBIE 3aKOHBI M METOJUKY PacueTOB MO YKa3aHHBIM
KPUTEPHUSIM PACCMOTPUM HUKE B UHKEHEPHOU (opMe U MPUIOKEHUU K KOHKPETHBIM
JEeTaJIIM U3y4aeMoro Kypca.

VYcnoBue NOpOYHOCTH  pPAaCCUUTHIBAEMOM  J€Talld  MAIMHBI  BbIpa)KaeTcs
HCPaBCHCTBAMMU: O < [0'],1' < [Tls 2 [s]

3necb © - pabodee HOpMaJIbHOE HANPSHKEHHE, BO3HUKAIOIIEE B ACTAIM MPHU
JEUCTBUU HKCILTyaTallMOHHBIX HArpy30K; T - pabouee KacaTellbHOE HaIpsiKeHUe; [G],
[t] - AOomycKaeMble HaNpsKEHUS.

(Ilpu pacTspkeHMM, CXaTUU M U3THOE pacueT BeAEeTCS MO0 HOPMAaJbHBIM
HaMpPsHKEHUSIM, a TIPU KPYYEHHUH - TIO KacaTeIbHBIM).

S - nedicTBUTENbHBIN KOA((UIMEHT 3amaca MPOYHOCTH ISl PacCUUTHIBAEMOM
JeTalu;

[S] - nomyckaembIit KO3 PULIIMEHT 3amaca IPOYHOCTH.

PacueT no gomyckaeMoM HamnpsbKEHUSM OOBIYHO BBIMOMHSETCS KaK MPOEKTHBIN
JUIsL OTIpEENIeHHs] OCHOBHBIX pa3MepoB aetanu. Pacuer mo xoadduuuentam 3amnaca
BBITIOJIHSAECTCS KaK YTOYHEHHBIH (MPOBEPOYHBIN) pacyeT CKOHCTPYMPOBAHHOM JEeTaH,
Ha OCHOBe ee paboyero ueprexa, Korja ecTb, BO3SMOXHOCTh JIOCTATOYHO TOYHO y4ECTh
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BCce (pakTophl, BIMAIONIME HA NPOYHOCTH JI€Taldu (KOHIIEHTPALUIO HANPSKEHUM,
MacmTaOHbIN (HaKTop).

O-nped T npeo

JlonyckaeMble HANPSHKEHUs OTPEAEIISIOTCS, KaK [o]|= wm(r | =

31eCh Onupes, T mpex. COOTBETCTBEHHO TPEISIbHOE HOPMAlIbHOE U TPEACITHHOE
KacaTelbHOC HAaIpsHKEHUE, TPH JOCTIKCHHH KOTOPBIX pacCUUThIBacMas JIeTallb
BBIXOJUT M3 CTPOS BCIEJACTBUE BO3HUKHOBEHHS HEJIONMYCTHMO OOJBIIONW OCTAaTOYHOM
nedopMaIiy I BCISACTBUEC Pa3pyIICHUS.

Harpy3ku Ha JeTaim MallliH W BO3HHMKAIOIIWE B HUX HAIPSHKCHUS MOTYT OBITh
MTOCTOSTHHBIMHU ¥ TIEPEMCHHBIMH BO BPEMCHH.

[Tpu pacueTax Ha MPOYHOCTH MPH TOCTOSHHBIX HAMPSDKEHUSAX B KAYECTBE G ppex.
(T npex-) TPUHUMAIOT:

— IS CTJIBHBIX JIeTajeH - mpeiesl TeKy4ecTu (Gy, T1);
— I YyTYHHBIX JCTaJIel - TIPeIel MPOYHOCTH (BPEMEHHOE COMPOTHUBIICHHE) Gp. (T

B)-

[Ipy TmepeMeHHBIX HANpPSHKECHUSIX B KAYECTBE Opex (T mpen.) HNPHHAMAIOT
COOTBETCTBYIOIIHH MPEIesl BBIHOCIUBOCTHU (YCTaJIOCTH) OR, (TR).

[lepeMeHHBIC HANPSHKCHUS, BOSHUKAIOIINE B JICTAISAX MAIlduH, B OOJBITHHCTBE
CIIy4acB M3MCHSIOTCS BO BPEMEHHU TEPHOIUYCCKH, HAPUMEpP, MO0 CHHYCOUIATBHOMY
3aKkoHy. M300pazuM rpaduk M3MEHECHHsS HOPMAJBHBIX (KacaTeIbHBIX) HAIPSIKECHUH.
ITo ocu abcuuce OTIOKHUM BpeMms t, 0 OCH OpAWHAT - BEJIMYHUHBI HANPSHKCHUH G (T)

(Puc.1.1).
G(t) I L

| 1
Gg

Gl'ﬂﬂ-h{

-
|
:

Omigj U |
]

Puc.1.1.
COBOKYIMTHOCTh BCEX 3HAYCHHUH, MPUHUMAEMBIX MEPEMEHHBIMHU HaAIPSKEHUSIMU
3a OJIUH MEPUOJ UX U3MECHEHUS Ha3. IMKIIOM HamnpsbkeHui. Ha pucyHke 0003HaueHO:
Omax — HAMOOJIbIIIEE HAMIPSOKCHUE ITUKIIA;
Omin — HAMMEHBIIIEE HAMPSDKCHUE ITUKIIA;
Crwe TO
2

b

Om — CpCAHCC HAIIPSIPKCHHUE LUKIIA, O, =
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o —0O._
0. — aMILUIUTYyJa MKIA;, O, = — 2 =

OTHoOIIEHHUE HAUMEHBIIEr0 HAMPSIKCHUS NUKIA K HAauOOJbIIEMY, Ha3bIBACTCS
K03 (PUIIMEHTOM acCUMMETpPUHU LIUKIA R=0,, /o, . .

Ecnu HampsiKeHUs Omax M Omin  PAaBHBI 1O aOCOJIOTHON BEJIMYMHE, U
MIPOTUBOIIOJIOKHBI 110 3HAKY, TO LIUKJ HA3bIBAETCS CUMMETPUYHBIM.

[Ipy cuMMETPUYHOM LHUKIIE G = 0, R=-1 ¥ 6, = Gmax.

[Ipenenbl BBIHOCTUBOCTHU (YCTANOCTH) MOTYT OBITh MPUOJIMKEHHO ONpeeIeHbI
kak 6.1 = (0,4...0,5) o, T-1 = (0,2...0,3) oB.

Ecnu HanpsokeHUs (Omax M Omin HE PAaBHBI M0 a0COJIIOTHOM BEJIMYUHE, TO IUKJI
HA3bIBAETCA ACUMMETPUYHBIM.

ACUMMETpPUYHBIE WIUKIBI, Yy KOTOPBIX Omax = 0 WIH Omin = 0 Ha3bIBaIOT
nyJabcupytouumu (otHyneBsiMH) (Puc.1.2).

6(7) G(r)

Puc.1.2. OTHynEBBIE LTUKIIBI

[Tpu mynscupyromem nukie R =0 (unu R = - ) 1 6, = om = 0,5 Omax.

Eciu R=1, TO HampsbkeHUs TOCTOSIHHBI, T.€. HMEET MECTO CTaTHYeCKOe
HarpyXeHue JeTalu.

Bce cka3aHHO€ OTHOCHUTEIBHO HOPMAJIBHBIX TIE€PEMEHHBIX HAINPSKEHUN
MOJIHOCTHIO OTHOCUTCSL K KacaTeIbHbIM NEPEeMEHHBIM HamnpsikeHUsIM. COOTBETCTBEHHO
JUISL KacaTeJIbHbIX TIEPEMEHHBIX HANPSHKEHUN B OpMysax BMECTO G CIIEyeT MUcaTh
T.

OCHOBBI IPOEKTUPOBAHMSI MEXaHU3MOB, CTAAUN Pa3padOTKH.
CoBpeMeHHBIE METOIBI pacuyeTa KOHCTPYKLIHW MOCTPOEHBl HA OCHOBE aHaln3a
MPUYMH BBIXOJIA U3 CTPOSI OTACIBHBIX JeTaliel U pabounX yacTel, yTOUHEHHs BIUSHUS
Harpy30Kk Ha paboTy OTIENbHBIX YacTe MalivH. YCJIoBHUS palOOThl JeTajlei MalluH
4acTo OBIBAIOT CTOJIb Pa3HOOOPA3HBIMU, YTO MX HE BCEr/la yAaeTcs MPOaHaTu3upOBaTh
u obneub B (opmy TouHOro pacuera. [loaToMy B JeTansix MallUH HIMPOKO
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MPUMEHSIIOTCS ~ pacdyeThl 10  MNPUOIMKEHHBIM  ¢dopMmysiaM U SMIUPUYCCKUM
3aBUCHUMOCTSIM.

llonamue o npoexmuposanuu u roHcmpyupoganuy. (OCHOBHOW 3aaadeit
MIPOCKTUPOBAHUS U KOHCTPYUPOBAHUS MAIllMH M MEXaHU3MOB SBISECTCS pa3paboTKa
JOKyMEHTallMM  (YepTeKel, TMOSCHUTENIBHBIX 3alUCOK, WHCTPYKIUH U Jp.),
HEOOXOMUMOM  JIIi  M3TOTOBJICHHWS, MOHTa)Ka, WCHOBITAHUS U DKCIUTyaTalluu
CO3/1aBa€MOU KOHCTPYKLIHH.

Tepmun npoexmuposanue OOBIMHO OTHOCHUTCS K pa3pabOTKe OOIIHUX CXEM
PEAYKTOPOB, yCTaHOBOK. KOHCTpyHWpoBaHHME BKIIOYAET MAJbHEHIIYIO ETalbHYIO
pa3pabOTKy BCEX BOIPOCOB, pEIICHHE KOTOPHIX HEOOXOAWMO [Jisi BOTIUIONICHUS
MPUHIUITHATBHON CXEMBbI B pEAJIbHYI0 KOHCTPYKIIHIO.

JlokymeHTanusi, IMojydaemass B pe3yJibTaTe NPOSKTUPOBaHUS U, B HTOrE,
KOHCTPYUPOBAHUS, HOCUT €IMHOC HAMMEHOBAHUE — NPOEKM.

B wuHxeHnepHOW mNpakTUKEe MNPUHATHI 1B (OPMBI pacdyeTa — HpoekmHas W
NnpPOBEPOYHAL.

Ilpu npoexmmuom pacueme ONPENENAIOT pa3Mephbl AeTald Mo QopMynam,
COOTBETCTBYIOIIIMM  TJIABHOMY  KPUTEPHIO  pabOTOCIOCOOHOCTH  (NIPOYHOCTH,
AKECTKOCTH, HM3HOCOCTOMKOCTH W JAp.). IIpoekTHBIE pacueTbl OCHOBaHBI Ha psijie
JOTYIIEHUI U BBITIOJHSIOTCS KaK MpeaBapUTEIbHBIC.

Ilpu  nposepounom pacueme TpU TOMOUIM TIJIABHOTO KpPUTEpHUS pa-
00TOCTIOCOOHOCTH ~ ONpeAENstoTcs  (aKTUUECKHe HaMpsDKeHUsT U KO3 OUIIMEHTHI
3amaca MPOYHOCTH JACTalM W CPaBHUBAIOTCA C JONMYCKA€MbIMH BEIWYMHAMH, T. €.
MIPOBEPSETCS YCIOBUE MPOYHOCTH.

[TpoBepouHbIli pacyeT SIBISETCS YTOUHEHHBIM M MPOU3BOAUTCS, Korjaa gopma u
pa3Mepsl IeTally U3BECTHHI U3 MPOEKTHOTO pacyeTa UiIu MPUHATHI KOHCTPYKTUBHO.

B mporecce mnpoekTupoBaHUS pacdeT M KOHCTPYUPOBAHHWE OPTraHUYECKU
cBs3aHbl. [lpu »3TOM MHOTHE pa3Mmepbl, HEOOXOAMMBIC [Jisg pacdeTa, OepyTcs
KOHCTPYKTOPOM M3 YEepTeka, a caM pacueT NpuoOpeTaeT B OOJIBIIMHCTBE CIydacB
dhopMy MPOBEPOYHOTO ISl IPUHATON MIIM HAMEUYaeMOM KOHCTPYKIIUH.

[IpoBepouHbIii pacyeT MPUMEHSAETCS TaKXKE JIJIsl OTNPEICIICHUs] HOPMbI HArPy3KU
YK€ CYIIECTBYIOIIUX KOHCTPYKIIUM.

IIpu pacdere neraneil MaliMH OJHUM M3 OTBETCTBEHHBIX JTAIlOB SIBIISETCS
BBIOOp MarepuasioB. [IpaBuiibHO BBIOpAaHHBIM MaTepuaa B 3HAYUTEIBHOW Mepe
ONpENENIsICT KAayeCTBO JETAIEM W MAaIlllMHbl B LEJOM. JJIsI M3rOTOBIIEHUS JeTalien
MalllUH TPUMEHSIOTCS CaMble pa3IMYHble METAUIMYECKUEe U HEeMEeTaUTMYeCKUe
MaTepualbl.

K Meranmnuyeckum MarepuanaM OTHOCSITCS YePHbIE METaJUIbI (UyT'YHBI U CTaJN),
CIUIaBbl IIBETHBIX MeETa/uioB (OpoH3bI, JaTyHH, ©0aOOWTHI), JIETKUE CIUIABBI
(aIrOMUHHEBBIE U MarHueBbie), OuMeTaIbl. UepHble METalIbl SBIISIOTCS OCHOBHBIMHU
MaIlIMHOCTPOUTEIbHBIMU MaTrepuaiaMu. OHM CPaBHUTEIBHO JEIIeBbI, O00JagaloT
BBICOKOM TPOYHOCTHIO. CIulaBbl IIBETHBIX METAJJIOB JIOPOTH, HO HUMEIOT BBICOKHE
aHTU(PUKIIMOHHBIE CBOWCTBA, XOPOIIO 00pabaThIBalOTCS pe3aHueM. JIerkue CruiaBbl
(CwIyMuH, JIOPATIOMUHUN U Jp.) UMEIOT MAIYIO TJIOTHOCTh U 00J1aal0T XOPOUTUMHU
JIUTENHBIMU CBOWCTBAMHU.
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K HeMerajuimueckuM MaTepuajaM OTHOCSATCSA IUIACTMACChl  (TEKCTOJIWT,
BUHHUILJIACT, JPEBECHOCIIONUCTHIC IIIACTHUKH), METAJIOKEPAMHYECCKUE MaTepuabl,
pesuna, rpadut. O0nanas psIoM IEHHBIX CBONCTB, JIETKOCTHIO, IPOYHOCTHIO, TEILIO- U
ANIEKTPOU3OJIAIMEH,  CTOMKOCTBIO  TPOTHUB  JEHCTBHS ~ arpeCCUBHBIX  CPEII,
(PUKIIMOHHOCTBIO WM aHTU(QPUKIMOHHOCTHIO, IUIACTMACCHl HAXOASAT B Ma-
IIMHOCTPOCHUH  BCE  OOJBIIEE  paclmpocTpaHeHHE.  TeXHUKO-DKOHOMHUYECKas
3¢ (PEKTUBHOCT, TMPUMEHEHHS IUTACTMACC B  MAIIMHOCTPOCHHH  OMPEICIACTCS
CHI)KCHHEM Beca MaIlliH U SdKOHOMHEH METaJIJIOB.

[Tpu BEIOOpE MaTEpHAIOB JUIsl M3TOTOBJICHUS KOHKPETHBIX JIeTajel He0OX0IUMO
YUUTHIBATH CIACAYIOMUE (PaKTOPHI:

- COOTBETCTBHE CBOMCTB MaTepHuaya TIaBHOMY KPUTEPUIO pabOTOCIIOCOOHOCTH
netau (IPOYHOCTh, KECTKOCTh, U3HOCOCTOMKOCTD H JIP.);

- rabapuTHBIC pa3Mepbl, MACCy JIeTajCi M MAIIUHEI B IICJIOM;

- Jpyrue TpeOOBaHUs, CBA3aHHBIC C HA3HAUCHUEM JICTAIH M YCIOBUSMH €€
OKCIUTyaTalliM:  MPOTHUBOKOPPO3HMOHHASI  CTOMKOCTh, (DPUKIIMOHHBIE  CBOMCTBA,
DIIEKTPOU3OJISIIUOHHBIE CBOWCTBA U T. 11.;

- COOTBETCTBHE TEXHOJOTHYECKUX CBOMCTB MaTepuajia ¢popMe U HaMEYacMOMY
crioco0y o0paboTku naetanu (IITaMIIyeMOCTh, CBApUBAEMOCTh, JUTEHHBIE CBOMCTBA,
00pabaTbIBaeMOCTh Ha CTaHKaX);

- CTOUMOCTbH M ICPHUITUTHOCTh MaTepuaa.

Bonpocsl 1151 caMONIpOBEPKM:

1. Kakue ¢akTopsl BIUSIOT Ha BIOOp MaTepuaia J1eTaiu?

2.Kakue Buabl Mamud Bel 3HaeTe?

3. Kaxkue Buasl getaineu Bel 3HaeTe?

4.Ha3zoBuTe OCHOBHBIE TPEOOBAHUS, MPEIBABISIEMBIC K IETAJIIM MAIllUH.
5.HazoBuUTE OCHOBHBIE KPUTEPUU PAOOTOCTIOCOOHOCTH JeTaleii MaIlyH.
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2. Mexanu4eckue nepeaaqyu

[Ipy m3yueHun Tembl HamOOJblLIEE BHUMAHUE CIEIYET YACIUTh 3yOuaThbiM U
YEpBAYHBIM II€peadam.

OOpature BHMMaHHE Ha TO, YTO OCHOBHBIM KpHUTEpUEM pPAOOTOCIIOCOOHOCTH
OTKpBITBIX  Mepefad  SBISETCS MPOYHOCTh 3yObeB Ha  M3rM0, 3aKPBITHIX
(pa3memaromuxcs B 3aKpbITOM KOpIyc€) - KOHTakTHas NPOYHOCTb. OCHOBHBIM
pPacyYEeTHBIM IIapaMETPOM ABIIAECTCS MEKOCEBOE PACCTOSHUE WIA MOYJIb 3aLlCIUICHUS.

BaxxHO MOMHUTB, YTO IIpM pacyeTe YEpPBAYHBIX Iepeaad IOIOJIHUTEIBHO
IPOU3BOAMTCS TEIUIOBOM pacyeT M0 YpaBHEHUIO TEMJIOBOIO OasiaHca.

JInsd ycBOEHHs [aHHOM TEMBI CIEAYET BBINOJHUTH CIEAYIOIIME 3aJauu:
KMHEMaTHYeCKUI pacueT MpHUBOJAA, MPOEKTHBIM M MPOBEPOUHBIN pacueT 3y04aToi,
YEpBAYHOM, PEMEHHOMN U LIETHOM IIepeay.

3y0uaTsie mepegaun

3ybuamas nepedaua - TO TPEX3BEHHbI MEXaHU3M, B KOTOPOM JIBA MOABUKHBIX
3BeHa SBJISIOTCA 3yO4yaThIMM KOJieCaMH, OOpa3yIoOIMMHU C HEMOABUKHBIM 3BEHOM
BpallaTeIbHbIE WIN NOCTYNATEIbHBIE MaPBHI.

OT0 OMH M3 CTapelIMX crocoOOB Mepeauu BpallleHus Mexay Bajamu. Emne
TBICAYY JIET 10 H.3. OBUIM U3BECTHBI KOpOHUaAmble U YesouHble KOJIeca.

Pacnipoctpanenue mnonayumnu ABe (GOpMbI 3yObEB — OINUYUKIOUOATbHAS W
9601b6eHMHKAsA. DNUIMKIONAON Ha3bIBAeTCs KpuBas, oOpa3oBaHHas TOYKOM Ha
OKPYKHOCTH, NEPEKATHIBAIOLIEHCS M0 BHEIIHEW CTOPOHE HEMOJBHXKHOIO Kpyra. Ee
OTKpbUI B 1525 roay Benukuil XyA0KHUK U MaTeMaTuk Anbopext dropep. Crycrs 125
JIET TMOSBWINCH MEpBble 3yOuaTblie Kojeca C 3MUIMKIOUAANbHBIM TMpoduieM 3yda,
MPEJIOKEHHbIE U U3TOTOBJICHHbIE (DPAHIY3CKUM MAaTeMaTUKOM M MHXXeHepoM JKronem
Hezaprom (1593-1661), a B 1694 rony BBINONHEH NMEPBbI MaTeMaTUYECKUM aHAIHU3
ANUUUKIOUIAIBHOrO 3aueriieHns. OnHako JIMIIb B nepBoi yeTBepTu XIX croserus
TOYHBIE METOAbl pacyeTa TaKUX 3alEIUICHUN CTalld JOCTOSHUEM HWHKEHEPOB-
MPAKTUKOB.

Hcropust 3BOJIBBEHTHOI'O 3alEIUIEHUS €HIE€ KOpOYe. ODBOJIBBEHTA — YaCTHBIN
CIly4ail 3MUIMKIOU/BI, MPU KOTOPOM 00pa3zyromias OKpYKHOCTb MEpPEKaThIBAECTCS I10
Kpyry O€CKOHEYHO OOJIBIIOrO paauyca, TO €CTb 10 MPSIMOW JMHUM. 3alEIUIEHUE 3TO
ObUIO TpeioxkeHo B 1754 roay BETMKMM MaTEMaTHKOM M MEXaHUKOM JleoHapiom
Dilsiepom.

B naHHBIT MOMEHT HacUUTHIBaeTCs OOJBIIOE KOJIMYECTBO 3yOUaThIX Iepesad,
BBIITOJIHSIOIIMX PA3JIMYHbIE 3aa4H.

Kunaccudpukanus 3y0uaThix nepegaq
ITo pacnonoxeHuto 3yObeB Ha KOJecax pa3inyaroT Nepeaayu:

o psiMO3yObIe,
o KOCO3YOBIe,
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o [IEBPOHHbBIE
o nepeaaydu ¢ Kpyroseim 3yoom (Puc.2.1).

IIo PaCIIOJIOKCHUTO Oocel BaJIOB Pas3IMvaroT ICpcaadn:

. UWIMHAPUYECKHE (C TapaJlyIeIbHBIMU OCSIMU),
o KOHUYECKHE (C EPECEKAIOIIUMHUCS OCIMH),
o a TaK)Ke€ BUHTOBBIE U TUIIOUJIHBIE (C MEPEKPEIINBAIOIIUMHUCS OCIMH).

[To popme mpoduiisg 3yda paznuyaroT:

o ABOJIbBEHTHBIC;
o C IIUKJIOUJATIBLHBIM TTpOQuUIeM;
. KpyroBele (3amermsienue HoBukoBa) mnepemaun. (3aunemnenue M.JL

HoBukoBa, npennoxkeHHoe B 1954 roay, cuuTaerasoch BeCbMa IEPCIEKTUBHBIM,
Onmarozapss €ro BBICOKOM Hecyled crnocoOHocTH. OgHaKo B COBPEMEHHOM Malllu-
HOCTPOCHMM HMEET BeCbMa OIPAaHMYEHHOE NPUMEHEHHE U3-3a CJIO0KHOCTH
M3TOTOBJICHUS U MOHTaXa).

B 3aBucuMocTH OT B3aMMHOrO pAacloOJIOKEHHUs Kojec 3yOuaTele Iepenadyu
OBIBAIOT BHEIIHETO U BHYTPEHHETO 3alCIUICHUS.

CxemaTnyHOE N300paxKeHHE 110
I'OCT 2770-74

Bun nepenaun

B) IIEBPOHHAs
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I') C KPYTOBBIM 3yOOM /
Puc.2.1. Knaccudukanus u cxemaTuuHoe 0003HaueHUE 3y0UaThIX nepeaad

B nacrosiiee Bpemsi B Poccuu paspaboTaHa KOHLENIUS HOBOTO TUIA 3yOUYaThIX
nepenady ¢ napauleJbHbIMU U MEPECEKAIOIMMUCS OCAMU BpAlllEHUs C 3aLEIUIEHUEM
TOpLEBBIX 3yObeB 1Mo yiauTkaM [lackans. JlanHas pa3paboTka yke Halla IPUMEHEHHUE.
B gactHOCTH, Ha ee OCHOBE cO3/1aHa MajloradapuTHas KaHaTHas jie0e/1Ka NOBBIIIEHHON
Taru. COCTOMT M3 2-X CTyINEHeW 3yOuaThIX KOJIEC C TOPIIOBBIM 3allCTJIEHUEM TI0
ynmutkam Ilackans. OOnagaer TakuMU MNPEeUMYILIECTBAMM, KaK yBeJIWYEHHAas
Harpy304Hasi CloCOOHOCTb, MajlOrabapUTHOE HCIIOJIHEHHE, KOMIIAKTHOCTb, JAeT MpU
paBHOH Macce B 3 pa3a OoOJjblle TSATOBOE YCWINE, YEM OOBIYHBIE IIECTEPEHYATHIE
(macca - 25 kr, TaroBoe ycunue - 4 000 kr, nmepenarounoe otHoieHue - 36). Ha eé
OCHOBE MOYKHO IOJIyYUTb 00JIE€ BHICOKOIIPOU3BOAUTEIBHYIO CIIACATENIbHYIO TEXHUKY.

Puc. 2.2. HoBblii TUI 3y04aThIX Mepeaad ¢ TOPLEBLIM 3alEIIIICHUEM.

OcCHOBHBIC TOCTOMHCTBA 3y0OUaThIX Mepeaay:

- BBICOKAs Harpy304Hasl CIIOCOOHOCTH U, KaK CIIEJCTBUE, MaJIble Ta0apUTHI;

- MPAKTUYECKN HEOTPAHMYCHHBIN CPOK CITYKOBI;

- Beicokuit KITJI (o 0,97-0,98 B ogHOI cTyneHn);

-IIOCTOSIHCTBO MepPeIaTOYHOTO yuciia BCJIEICTBHE OTCYTCTBUS
MIPOCKAIb3bIBAHUS;

- BO3MOKHOCTh NIPUMCHECHUS B ITUPOKOM JIMAITa30HE CKOPOCTEH, MOITHOCTECH U
MepeIaTOYHBIX YHCEIT.

B kadecTBe HEIOCTATKOB 3yO4YaTHIX TEpead MOXHO OTMETHUTH ITOBBHIIICHHBIC
TpeOOBaHMUS K TOYHOCTH M3TOTOBJICHUS W IIIyM NpU pabOTe HAa BBICOKUX CKOPOCTSIX.
OTMeYeHHBIC HEIOCTATKH HE CHIDKAIOT, OJIHAKO, CYIICCTBEHHOTO IPEHMYIICCTBA
3yO4YaThIX mepenad mepeln ApyruMu. BeaeacTBue »Toro 3yduaThie mepegadd MMEIOT
HanOoJIee MUPOKOE PACTIPOCTPAHCHHUE BO BCEX OTPACIIAX MAITMHOCTPOCHHSI.

Bce mapameTrpsl, OTHOCSIIHECS K TE€OMETPUN W KMHEMATHKE 3yOUaThIX mepeaad
cTanaapTu3oBanbl. CTaHIAPTHl YCTAHABIMBAIOT TAK)KE METOBI X pacyeTa.
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MeHblliee H3 TMapbl CHEIUIAIOMUXCS 3yO4yaThIX KOJIEC TIPUHATO Ha3bIBaTh
wecmepHeii, a 0oJblliee - Koaecom. TepMHUH 3y0UaTOE KOJIECO SBIISIETCS OOIIUM, T.€.
MMEEeT OTHOIICHHUE KaK K IIeCTepHE, TaK U K KOJIECY.

[TapameTpam IIeCTEpHU MPUCBAMBAIOT, KaK MPaBUJIO, MHJACKC 1, a mapameTpam
KoJieca 2.

3areruieHne 3yOUYaThIX KOJIEC SKBHBAJICHTHO KAUYCHUIO 03 CKOJIBKEHHUS JIBYX
OKPYXXHOCTEH ompeneiieHHOro auameTpa dwi, dw2. DTH OKPYKHOCTH HA3BIBAOTCS
HA4anbHbIMU 1 UMEIOT CMBICH TOJIBKO IS TTaphl 3y0UaThIX KOJIEC.

JUIsS  OTHeNbHO B3ATOTO Kojeca CYIIECTBYET OKPYKHOCTh, IO KOTOPOH
oOKaThIBaeTCSI MHCTPYMEHT MPU Hape3aHWHu 3yOuatoro koseca. OHa HOCUT Ha3BaHHE
Oenumenvhol. Y TIONABISIONIETO OONBIIMHCTBA 3yOYaTBHIX TMepenad JuamMeTphl
JICNATEILHBIX U HAYAJIBHBIX OKPYKHOCTEH COBITAJIAIOT.

- e o 8 s o o o =W

Puc.2.3. 3ybuaroe 3arnerieHue

t-t - oO1Ias KacaTenabHas K HAYaJIbHBIM OKPY>KHOCTSIM.

n-n - JUHUS 3anerieHus ( 001as HopMaib, HO KOTOPOW MepeMelaeTcs TOUKa
3allelUIEHUs S IIPU BpallleHUHU KOJIEC).

I1 - momroc 3aneruieHus (TOYKa NEPECeUeHUsl JIMHUU 3aleTUICHUs N-n ¢ JUHUEH
eHTpoB 010,

S -Touka 3aueruieHus (TOuyka KacaHUs Mpoduiield CONPSHKEHHBIX 3yObeB
HIECTEPHU U KOJeca).



19

o - yroj 3aneruieHus (yroy, oOpa3oBaHHBIN JMHHEH 3allerieHus: n-n U oOen
KacaTebHOM t-t K HayaJbHBIM OKPYXHOCTSIM). J[JI1 HEKOPPUTHPOBAHIIBIX 3y0UaTHIX
nepenau o = 20°.

OneMeHT 3y0a, pAacIoJIOKEHHbId C BHEIIHEH CTOPOHBI JCIUTEIBHOMN
OKPYHOCTH Ha3bIBa€TCS TOJOBKOM 3y0a h,, a ¢ BHyTpeHHel — HOXKOi1 3y0a hy.

PacctossHne wmexay OJHOMMEHHBIMU NpOPWISIMU ABYX COCEIHUX 3YyObeB,
U3MEPEHHOE T0 HAYaJbHOW OKPYXHOCTH nauamerpa dwi Ha3bIBA€TCS HayalbHBIM
marom p. JlnuHa HayanbHOM OKPY’KHOCTH paBHA:

Zp=ndy—»dyw=2z(p/m) (2.1)

di, d2 - quameTrpsl JeNMTENbHBIX OKpyXHOcTel. B ciyuyae paenctBa dy = d
BbIpaxkeHue (1) nmpeoOpazyeTcs cieayouuM 00pa3oMm:

d=Zp/m.

Tak kak m — 4uciO HppalMoHalIbHOE, ObIO BBEIEHO 0003HaUYeHHEe M= p / T -
MOJYJb 3aleryieHus: (JIMHEWHas BeIMYMHA B T pa3 MeHbIIas mara p. Moy NpUHST B
KauecTBE OCHOBHOTO MapameTpa IMpHU pacueTax M HU3MepeHuu 3youarbix kojec. Jlis
napbl CHETUISIOMIMXCA KOJIeC MOAYIb JOJKEH ObITh OAMHAKOBBIM. [[1s1 orpaHuyeHus
KOJM4YecTBa 3yOOpEe3HOro HMHCTPYMEHTa MOJYJIM CTaHAapTU3UPOBaHBL. 3HAYEHUE
MoAyJie craHaaptu3oBaHbl B auanazone ot 0,05 mo 100 mwm). OcHoBoit st
oTpeJieNieHHs] pa3MepoB 3y0uaToil nepeayu sSBIsSEeTCS MOIYJb m, KOTOPbI BbIOMpaeT-
ca u3 cranaaptHoro psaaa CTCOB 310-76.

I 0,1;0,12;0,15;0,2; 0,25; 0,3;... 0,6; 0,8; 1,0; 1,25; 1,5 u T. 1.

II 0,14; 0,18; 0,22; 0,28; 0,35; 0,45; 0,55; 0,7; 0,9; 1,125; ur. n.

[lepBslii psin ciaeayeT NpeanoyuTaTb BTOpoMy. Zi, Zo. - YUCIO 3yObeB HIECTEPHU
U KoJieca.

B 3aBucHMOCTH OT OKpPYKHOCTH IO KOTOPOW OIpPENETIE€H MOAYJIb Pa3IMYaroT
JeUTENbHBIN, OCHOBHOM, HaualbHBIA. [[J1 KOCO3yOBIX KOJIEC €Ile U HOPMAaJIbHBIMU,
TOpLIEBOM M oOceBoW Moaynu. B psige crpaH ucnonb3yeTcs BeluduHa oOpaTHas
MOJYNIIO, KOTOpasi HasbiBaeTca mnutyeM. [IuTd (AumameTpanibHbIN) - YHUCIO 3yObeB
KoJieca, NpUXOslleecss Ha AWM auaMmeTpa. Mcxons W3 3TOro MOAYJIb MOXKHO
ONpENENNTh, KaK YHMCIO MHJIAMETPOB JCIHUTEIBHOTO AWAMETpa, MPUXOIAIIEECs Ha
OJIVH 3Y0.

OcHOBHBIE pa3Mepbl HWJIMHAPUUECKON MPIMO3y0oii mepenaun 6e3 CMEeIeHUs :
h,- BeICOTa ro10BKH 3y0a; ha1= hay= m;

h¢- BeIcOTa HOXKKH 3y0a; hs = hp=1,25m;

h - BeicoTa 3y0a; h = hy+ h, =2,25m.

JlenuTenbHBIN THamMeTp

d1 = le, dz = n’lZQ; (2.2)
da1; da2- TUaMeTphI BEpIIMH 3yOhEB IIECTEPHU U KOJIECa,

day =di2m= m(Z1+2); da, =d,F2m= m(Zz+2); (23)
JIMaMEeTpHhI BIIaJIUH 3yObheB IIECTEPHU U KOJieca:

dr =di-2,5m = m(Z;-2,5); dp =d»-2,5m = m(Z,-2,5). (2.4)

a - MCIKOCCBOC PACCTOAHUC!
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4 di+d, mZ +2,)
2 2
3HaK (+) OTHOCUTCS K Hapy>KHOMY 3allEIUICHUIO, 3HAK (-) - K BHYTPEHHEMY.
OTHOIIEHHE YIJIOBOH CKOPOCTH ) BEAYIIEr0 3y04aTroro koisieca K YIjoBOH
CKOPOCTH BEJOMOI'0 KOJIECA Ha3bIBAIOT NIEPEJATOYHBIM OTHOIIEHUEM

(2.5)

112=01 /m; (26)
A oTHOIIEHNE OOJIBIIIETO YHCIIA 3y6BeB K MCHbBIICMY — IIE€PCAATOYHBIM YHCJIIOM
u=Zz /Z1 n /n2=Zz/Z1= dz/d1 (2.7)

JIist 3aMeuIsSIonuX Iepeaad aOCONFOTHBICE 3HAYCHHWS 1 W U COBMAaamT. B
CUJIOBBIX Tlepenayax u= 6 ... 8, a B kunemaruueckux u -» 12,5 (TOCT 2185-66).

OcHoBHast 3ajmaya 000K CHJIOBOM TMepefauyd — BOCHPUATHE KPYTSIIETO
MoMeHTa. OH oNpeaesnsaeTcs o CICIYOIUM 3aBUCUMOCTSIM
T1 = 1000P1/0)1; Tz = T1U.T|, (28)

rJIe 1M — KIJI Iepead.

JlaHHBIC 3aBUCHMOCTH CIIPABEIMBBI U JIJIS APYTUX KIACCOB MEpeaad BpaIieHus,
OTJIUYHBIX OT 3y0UaThIX.

PaGoumnii ydacTOK IWHUM 3aleljIeHus - 3TO OTPE30K g, IO KOTOPOMY
nepeMeIaeTcsi Touka KoHTakTa 3yoneB S (puc.2.3).

CootBeTcTBYyIOIIAasA paboueil JTUHUW 3allCTUICHUS JTyra Ha4aJbHON OKPY)KHOCTH
Ha3bIBaeTCs Jyro 3amerieHus] (Ssy). OTHomeHme € = Siu/p Ha3bIBaeTCS
KO3 (PUIIMEHTOM TOPIIOBOTO TMEPEKPBITUS. € OIPEACIISICT CPEIHEB3BEIICHHOE TI0
BPEMEHHU YHCIIO0 3yObeB, HAXOIAMINXCS OJJHOBPEMEHHO B 3alrletuicHuH. Yem Ooublie &,
TeM Oosiee OJIarOMPUATHBIC YCIOBHsS pPaOOThl mepemadd. [ IMIMHAPUYSCKHUX
npsaMO3yObIX Tepenad 0e3 CMEIICHHWS MOXKHO —II0JIb30BaThCS  MPUOIMKCHHOU
dhopmyIo:

€= [1,88-3,2(1/z1%1/z,)] (2.9)

BepxHue 3HaKM OTHOCATCA K BHEIIHEMY 3allelUICHUIO, a HIDKHUE K
BHYTPCHHEMY. €min = 1,2, a HauOOJbIIEE BO3ZMOXKHOE I NPSIMO3y0Oil C BHEIITHUM
3alleTJICHUEM Tepeiauul € = 2.

OcHoBHas1 TeopeMa 3y04aToro 3auenjieHus

Jis  taBHOW paboTel W d(PPEKTHBHOW Tepeaadyd SHEPTUU  BpAIICHUS
MOCPEJACTBOM 3y04yaToro 3aleryieHus HeoOXOAUMO, YTOObI 3yObs HMMEIH OCOOYIO
bopmy.

CyTb OCHOBHOW TEOPEMBI 3allCTUICHHSI COCTOMT B TOM, YTO IS OOECIeUCHUS
yCIIOBUS 1 = const CONMPsDKCHHBIC MPOPUIN 3yObEB JOJKHBI OBITH OYEPUCHBI TAKUMHU
KPUBBIMH, Y KOTOPBIX HOPMaJIb N-N B JIFOOOH TOYKE B3aUMHOT'O KacaHHUs 3yObeB BCeTr/a
MIPOXOJIUT Yepe3 MOCTOSHHYI0 TouKy [1 Ha muauM nieHTpoB kojec O; Os.

Teopeme yIOBICTBOPSAIOT HECKOJIBKO BHUIOB KPHBBIX, OJHAKO IPUMCHEHUE
MOJIYYHJIa KpHUBasi, Ha3bIBaeMasl 380/1b6eHmHol. B HacTosIIee BpeMsl OHA TTPUMEHSIETCS
MOYTH Ha BCEX 3yOUaThIX KosiecaX. (DBOJBBEHTA — 3TO KpHBas, KOTOPYIO MPOYCPTUT
KapaHJall Ha KOHIIE TYro HATSHYTOH HHTH, CMaThlBaeMOW C HEIOJIBHKHOTO
KPYTOBOTO IWJIMHAPA.) DBOJIBBEHTA MOXKET OBITH IMOJyYeHA KaK TPACKTOPHS JIFOOOH
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TOYKH TIPSIMOM, IEPEKATHIBAIOMIASACS IO TaK Ha3bIBAEMOW OCHOBHOM OKPY)KHOCTH
paaunyca
Bl =I'w]1°COS 0, (2.10)

IJIC 0L — YroJI 3alerieHus (JUIsd CTaHaapTHOTO 3areruieHus a = 20°).

W3 oCHOBHO# TeopeMbl 3alleIICHUs CJCAyeT, YTO B 3BOJBBCHTOW Iepeaade
JIUHUS 3alleTUICHUS - HOpMaJjb N-n.

DBOJILBEHTa UMEET PsJl MPECHMYIICCTB 1O CPaBHEHUIO C JIPYTHMMH KPUBBIMU,
yJIOBJICTBOPSIFOIIIUMHU TEOPEME 3aIlCTUICHHUS :

- 3y04aThIe Kojieca Hape3aroT MPOCTHIM MHCTPYMEHTOM — OJHHM M TEM K€ JIsI
Pa3HOTO YKCIIa 3yObeB.

- NpPU U3MCHCHHH MEXOCEBOTO PAaCCTOSHHS, HampuMep, H3-3a OIIHOOK
W3TOTOBJICHUS, H3MEHUTCS YTOJ 3alleIUICHUs, THaMETPhl HadadbHBIX OKPY)KHOCTEH, a
ABOJIBBEHTHI OyIYT KacaThCs IPYTMMHU yYacTKaMH, HE HapyIas 3aKOHa 3allCTUICHHUS.

KpaTkue cBeeHus1 0 MeTOaX M3rOTOBJIEHHS 3y0UaThIX KoJIec.

3yOuaTble Kojeca MOTYT OBbITh M3TOTOBJIEHBI IOCPEACTBOM  CIEAYIOIIHNX
TE€XHOJIOTUYECKUX OTEepaLIUiA:

1. 3ybodpesepoBanne (camblii pacrpoOCTpPaHEHHBI METOJ) TPH IOMOIIU
CHIEIUAJIBHBIX YEPBSYHBIX WJIN JUCKOBBIX MOJYJIBHBIX (Dpe3;

2. 3y0OoponbiieHre MpU MOMOIIM CHEUUATBHBIX PEXYIIMX HHCTPYMEHTOB -
JTOJ0SIKOB;

3. 3ybocTporanue - Kak IpaBuiIO ABYMs pe3LaMU;

4. HakaTka - U3roTOBJIEHUE KOJEC C MEJIIKUM 3yOOM.

5. Hape3anue pe31oBbIMH TOJIOBKAMH.

B kadecTBe OTIEIOYHBIX ONEpALMA MPUMEHSIOT NUIH(OBaHKE, LIEBUHTOBAaHUE,
XOHUHIO-BaHHWE, NPHUKATKY., MPUTUPKY 3yObeB, [ obecnedeHus] MOBBIIICHHON
MPOYHOCTH TMOBEPXHOCTh 3yObEB MOJBEPraloT TepMOOOpabOTKEe a30TUPOBAHUIO,
3akajke TBY u T1.1.

TounocTh m3roroBneHus 3youathix nepeaaud pernamentupyetrcs CT COB 641-
77, xotopeli mpeaycmarpuBaer 12 cremenedr Tounoctu: 1,2, 3... 12 (B mopsiake
yObiBaHusg ToyHOcTH). Kaxkmas cTeneHb TOYHOCTH XapaKTEPU3YETCs Tpems
MOKAa3aTEeIsIMU:

1 - HOpMO# KMHEMATUYECKOW TOYHOCTH;

2 - HOpMOWH TIJIAaBHOCTH PabOTHI:

3 - HOpMO# KOHTaKTa 3yObeB.

HauGonbiiee pacnpoctpanenre UMEIOT 6, 7 U 8 CTENEHU TOYHOCTH.

CranpgapT J0omycKaeT KOMOWHAIMIO CTEMEHEed TOYHOCTH IO OTAEIbHBIM
HOpMaM.

Bo wuzbexanue 3akinMHMBaHUS 3YObEB CTaHAAPTOM MPEAYCMOTPEHBI TaKue
1IeCTh BUJOB comnpsikeHus 3youateix konec A, B, C, /1, E, H (B nopsnke yMeHbIIEHUS
OOKOBOI'0 3a30pa B 3alCIUICHUH ).

CraHjgapT ycTaHaBIMBAET TaKXKe JOIMYCKH Ha MEXKOCEBOE PACCTOSIHUE, EPEKOC
BaJIOB M HEKOTOPBIE JPYrUe NapameTphl.
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TpC6OBaHI/IH K TOYHOCTHU CHJIOBBIX II€pCAav IMOBBINIAIOTCA C POCTOM CKOPOCTH,
IMOCKOJIbKY JIWHAMHWYCCKHC HAI'PY3KH, BbI3SBAHHBLIC IIOTPCIIHOCTAMU U3TOTOBJIICHUA
SY6‘{aTBIX KOJIEC H I[CTEUICfI, OIpCACHIIOINX WX B3aUMHOC  PACIIOJIOKUTC,
IMpOIoOpHuMrOHAJIbHBI CKOPOCTH.

Ozubegoniite K HIPOASKmopusm Ceucnile ¥ OCHOSUHIA ROCTE
CPEIFOUUX. AUER ROUPENHIUT
BHCITED WHEHITI )
{ VT UHCHHBIE IGOT DECHITIS)
Puc. 2.4.

Ha pucynke 2.4 mokazaHo usmeHeHue (opmbl 3y0a B 3aBUCHMOCTH OT YHCIIa
3yObeB KoJeca.

Kak Obuto cka3zaHo Bbllle, Hape3aHUWe 3yObeB KOJEC MPOU3BOAUTCS PECUHBIM
WHCTPYMEHTOM (4epBAYHOM (pe3oil) wiam AoJa0skoM MeToioM oeudanus. Ilpu
Hape3aHuu 3yoa ¢pe3oit (peiikoil) e€ HauaabHas MpsMas KaTUTCS 0€3 CKOJIBKEHHS 10
JIEUTENBHON OKPY>KHOCTU Hape3aeMoro koisieca. HadanbHOW NpsMoil MOXKET OBbITh
JeNUTeNbHAs psaMasi UK MapajuieNibHas € U OTCTOosIIas Ha PACCTOSHUM XM, TJe X —
K03 Puyuenm cmeujenusi ucxoono2o koHmypa. [1010KUTeNbHBIM MPUHATO CMEIICHHE
OT LIEHTpa KoJieca (+Xm), OTPULIATENIbHBIM — K LIEHTPY (-Xm).

[Ipy MOJIOKUTENBHOM CMEMICHUH PEHKM YBETWYMBAIOTCS JUAMETPbl BEPILIMH
3yObeB U BHAJAWH Ha BEIUYMHY 2xm. JHuaMeTpsl [AENUTENbHOW M OCHOBHOM
OKpYXHOCTeH ocTatorcs 0e3 u3MeHeHus. TonirHa 3y0a 1o IeTUTeIbHON OKPYKHOCTH
U Y OCHOBaHHUS YBEIMYMUBAETCS, YTO MOBBIIMIAET HECYIIYI0 CIHOCOOHOCTh MEpeaayu.
OpxHako TOJIIMHA 110 OKPY>KHOCTH BEPILKUH YMEHBIIAETCS.

C ymeHblIeHHEM Z yMEHbIIAeTCs TOIIIMHA 3y0a Y OCHOBaHUS U BepluHbL. [Ipu
HEKOTOpOM Z<Zmin MNPOUCXOAUT TMOJAPE3aHHE HOXKKH 3y0a pexyleil KpomMKon
MHCTPYMEHTA, YTO PE3KO CHUXKAET MPOYHOCTh 3y0a. MUHUMAIBHO JOIYCTUMOE YUCIIO
3yObeB, COOTBETCTBYIOIE IPaHUIIEC MTOApe3anus Z= 17.

Jlist ycTpaHeHusi sBJICHUNM ToJpe3aHus 3yObeB Mpu Z<Zmin NPUMEHSIOT
KOppu2uposanue — MoJOKUTENbHOE cMellleHre peiiku. Kpome Toro, koppurupoBaHueM
oOecreynBaeTcs:

- TMIOBBIIIEHHE U3TMOHON TPOYHOCTH 3yObEB 3a CUET YBETUUYEHUS UX TOJIIUHBI;

- TOBBIIICHHE KOHTAKTHOM MPOYHOCTH 3a CUET YBEIUWYECHUS pajuyca KPUBU3HBI
B MIOJIIOCE 3aLCTICHNUS;

- IOJTyYEHUE 33JJAaHHOTO MEXOCEBOT'O PACCTOSHUS MEpEAayH.
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YepBsauHble nepesavm.

Yepsaunas nepedaua — 3TO MEXaHU3M ISl TIepeadyu BpalleHUs 3alerIeHUEM
C HETIOCPEJICTBEHHBIM KOHTAKTOM BUTKOB YEpPBSKa U 3yObEB YEPBAYHOTO KoJjeca (puc.
2.5). YepBsik I — 95TO BUHT C TpamneueugalbHON win OJU3KOW K Hell mo ¢opme
pe3b0oil. UepBsiuHoe Koyieco 2 SIBISETCS KOCO3yObIM 3yO4aThiM KOJECOM C 3yObsIMU
ocoboit myroBoit popmbl. Takas ¢popma 3yObeB oOecrieUrBaeT yBEIUYCHHUE JJIUHBI U
MPOYHOCTH 3yObeB Ha U3THO.

Puc.2.5. Uepsiunasa nepegaua

UYepBsiuHble Mepenayrl MPUMEHSIOT MPH HEOOXOAMMOCTH Tepeavyd JIBHKCHHUSI
MEXIy TepeKpeIInBaromuMucs (Kak TMpaBWiIO, B3aWMHONEPIECHANKYISIPHBIMU)
Bajamu. [Ipu BpaimeHun yepBsika ero BUTKH IJIABHO BXOST B 3allCIUICHHUE C 3yObsIMU
KoJieca W TPHUBOAAT €ro Bo BpameHue. llepemaum HCMONB3YIOT B CTaHKaXx,
aBTOMOOMJISIX, TOAbEMHO-TPAHCIIOPTHBIX U JPYTUX MallnHaX.

JlocToMHCTBa YepBAYHBIX mMepeaad: |) BO3MOXKHOCTH IONXYYCHHS OOJBIIOTO
NepeaTOYHOro YKciia B OJHOW CTYIEHH; 2) MIABHOCTh U MAJIOIIYMHOCTH PaOoTHI; 3)
MOBBIIIICHHAS KHHEMaTU4YeCKasi TOYHOCTh; 4) BO3aMOKHOCTH CAMOTOPMOKEHHH.

Henocratku depmsunbix mnepemad: 1) wuskuii KIIJ; 2) HEoOXoammocTh
W3TOTOBJICHUS 3yObEeB KoJieca W3 JOPOTUX AHTHU(PPUKIMOHHBIX MaTepHalioB; 3)
MOBBIIIICHHBIE TPEOOBaHMSI K TOYHOCTH COOPKH, HEOOXOIMMOCTH PETYIHPOBKHU; 4)
HEOOXOAMMOCTh CHEIHATBHBIX MEP M0 HHTEHCU(UKAIINU TETUIOOTBO/IA.

[Io dopme Tena 4epBSIKM pa3feNslOT Ha yuluHopuuyeckue, 21000UOHble U
mopouodnvle. HamOomnblllee NPUMEHEHHWE HAXOAAT WIMHIPHUECKAE YEPBAKH Kak
Oonee TMpoCThie B W3TOTOBIEHUM M OOECIEYMBAIONINE JOCTATOYHO BBICOKYIO
Harpy304HyI0 ClIOCOOHOCTb.

[Ipodunas BUTKOB dYepBsika MOXKHO BapbHpPOBaTh, TaK KaK UYEPBSYHBIC Kojeca
U3TOTOBJISIIOT WHCTPYMEHTOM, SIBIITIOIIMMCS aHaloroMm depsska. Ilo ¢popme GoxoBoit
MOBEPXHOCTH BUTKA YEPBSAKH MOJPA3ICISAIOT Ha apxumedosvl (0003HaueHue ZA),
Kongonomuvle (ZN), s60nb6enmuvie (ZJ), Henuueniuamovle ¢ NOBEPXHOCMbBIO,
obpaszosannoul konycom (ZK), n ¢ soenymuim npoghunem sumka (Z7T).

[lpuuuHBl BBIXOAA W3 CTPOS UYEPBAYHBIX Iepenad (B TMOpsAKE YOBIBaHUS
Y4aCcTOTHI TIPOSIBJICHHSI OTKA30B).
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1. A3noc 3y0ObeB KoJjieca OTpaHUYMBACT CPOK CIIY>KOBbI OOJBIIMHCTBA Iepesay.
NHTEHCUBHOCTh M3HOCA YBEIWYUBACTCS IMPU 3arps3HEHHOM CMa304YHOM Marepuale,
MIPU HETOYHOM MOHTa)KE 3allCTUICHMsI, TPHU TOBBIIIEHHONW IIEPOXOBATOCTH paboueit
MMOBEPXHOCTH YEPBSIKA.

2. 3aedanue Ipu TBEPJIBIX MaTepUaliaX KOJIEC MMPOUCXOIUT B SIPKO BBIPAKEHHOU
dbopmMe CcO 3HAYUTEIBHBIMU TOBPEKICHUSIMHU TOBEPXHOCTEH W MOCIETYIONIUM
OBICTPBIM M3HAIIIMBAaHUEM 3yOhEB YaCTUIIAMH KOJieca, MPUBAPUBIIUMHUCS K YEpBSKY. B
cllyyae TPUMEHEHHUS MATKUX MaTepHaJOB KOJIEC 3ae/laHHhe TMPOSBISACTCS B MEHEE
ormacHoi (opme, BO3HUKAET IMEpeHOC («HaMa3blBaHUE») Marepuaia KoJjieca Ha
pabouyro MOBEPXHOCTh YEPBSIKA.

3. Yemanocmuoe svikpawueanue HabmoaaeTCs TOIBKO HA TOBEPXHOCTH 3yObEB
KOJIEC, U3TOTOBJICHHBIX U3 MaTEPUAJIOB, CTOMKHUX K 3a€IaHUIO.

4. [lhacmuueckas Oegpopmayus paboOYMX TOBEPXHOCTEH 3yObEB Kojeca
BO3HHUKACT MPU ICUCTBUU OOJIBIIKNX MEPETPY30K.

5. Yemanocmnasa nonomka 3yOveé Koneca TPOUCXOOUT B pe3yibTare
3HAYMTEJILHOTO UX U3HOCA.

¥YcranocTHas MoJoMKa BUTKOB WJIW TeJla YEPBSKa U YCTAJOCTHBIN pa3phiB BEHIIA
KoJjieca Mo BMaJIuHe 3y0a BO3HUKAIOT PENIKO.

Marepuansl yepBsika IeJAT Ha Tpyninbl: 1) HeTepMooOpadaTriBaeMbIe,

2) ynydiaembie, 3) MOBEPXHOCTHO-3aKaIMBaeMble, 4) IIEMEHTYEMbIe IO 3aKaJKy, 5)
MoJIBEpracMble a30TUPOBAHUIO U XpoMHupoBaHuto. Hanbosee npuMeHsieMblii MaTepua
— cranb 18XI'T, TBEepAOCTh TOBEPXHOCTH TOCIE IEMEHTAllMU U 3aKaJIKu
56...63HRCs. Ucnonwsdytor takxke cranmu 40X, 40XH, 35XI'CA ¢ moBepXHOCTHOM
3akankod g0 TBepaoctn 45..55HRC;. Bo Bcex »3Tux caydasx HEOOXOIUMBI
nutdoBaHUE U MIOJUPOBAHUE YEPBSIKA.

UepBsiuHOE KOJIECO OOBIYHO  BBIMOJHSIIOT COCTaBHBIM: BEHEI] — W3
aHTU(DPUKIIMOHHBIX, OTHOCUTEJIBHO JIOPOTUX U MAJIOMPOYHBIX MATEPUAIIOB; IIEHTP —
W3 CTaJIM; MpU HEOOJBIITUX HArpy3Kax — M3 YyryHa. MaTepuasabl BEHIIOB YEPBIUYHBIX
KOJIEC pa3/elIsIIOT Ha TPYMIbl (B MOPSAJIKE CHUKEHUSI COMPOTUBIISIEMOCTH 3aeaHUIO U
ycwiIeHHOMY u3Hocy): 1) onossinucteie OpoH3sl (bpO10d1, bpO10H1®1, bpOSII5C6
u Ap.); 2) Oe3onoBsHucTthie OpoH3bl U naryHu (bpA9XK3JI, BpA10X4H4JI,
JIAXKM1166-6-3-2 u np.); 3) uyrynsl (CU15, CU20 u nap.). Uem BbllIe coaepikaHue
0JI0Ba B OpOH3€, TEM OHA JIOPOKE, HO TEM BBIIIIEC COMPOTURIICHUE 3aCqaHUIO.

IlepegaTounoe 4YHCI0 W reoMeTpHUYeCKHE COOTHOLICHHMSI B YePBAYHOM
nepegave.

MomHocTs Py Ha YepBsKe NpU JUIUTEIbHONU paboTe OOBIYHO COCTABIISIET OKOJIO
30 xBt, npu moBTOpHO-KpaTKOoBpeMeHHOM pexume — 1o 200 xBt. Ilepemarounsie
yuciia BIOMparoT ot 8 1o 80, B kunematnuueckux nepeaadax — a0 1000.

OCHOBHBIE T€OMETPUYECKUE pa3MEPBI YEpBsKa IMpeACTaBlIeHbl Ha puc. 2.6. B
YEepBSIUHBIX Mepefadyax yYroia mnpopuias OOBIYHO MpUHUMAKOT paBHbiM 20°. YV
apXMMEIOBBIX YEPBAKOB €T0 OMNPENEISAIOT B OCEBOM CEUEHHH, Y KOHBOJIOTHBIX H
HBOJIbBEHTHBIX — B HOPMAJIBHOM ceueHuH (o = 20°), y HeJIMHeHYaThIX a HAXOAT Kak
yroja KOHyca MPOU3BOSIIEH MOBEPXHOCTHU. JIJIs mepeiad ¢ BOTHYThIM YEPBAKOM YTrOJ
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npouiIsl B OCEBOM CEUCHUU BUTKA YEPBsIKA, N3MEPEHHBINA Ha JENUTEIHHOM TUAMETPE,
paBeH 22°.

Pe3p0a uepBsika MOKET OBITH OJTHO3aXOAHOW U MHOT03aXOIHOM.

d) = mq JeTUTEIbHBINA JUaMETP MPUHUMACTCS KPATHBIM MOJTYJTIO

dy1 = m(qt2) (2.11)

drn = m(q-2,4) (2.12)

UYepBsiuHble KoJieca Hape3arT (Qpe3aMu, pPeXyIue KPOMKH KOTOPBIX MpH
BpaleHuu o0pa3yroT MOBEPXHOCTH, MJICHTHYHBIE C TTOBEPXHOCTHIO BHUTKOB YEpPBSKA
(puc.2.6). B 1nemax cokpalieHuss HOMEHKIATYphl 3yOOpPE3HOro HWHCTPYMEHTa
CTaHJIAPTU30BAHBI MOTYJU M KOA(D(PHUIIMEHTHI THaMeTpa YepBsKa:

= 20° P
S

1
i =

Puc.2.6.

MuHMMaTbHOE YHUCIO 3YObEB UYEPBAUHBIX KOJEC Zomin COCTABISET IS
KHHEMAaTUYeCKUX mepeaad 17, B CUIIOBBIX Mepeaadax Zomin =28. Hanbomee xenaTenbHO

JUIsl CUIIOBBIX Tiepenad z2 = 30.. .90.
JlenuTenbHBIN 1uameTp Koseca (puc. 2.7) paBeH d,=mz;.

o .

rd N

I,I': ".II

_i il % . r‘ .__I!.
2 | A =
N s | 1

NI, Al

A E

0.25m ﬁ ?'__' e
777, i |
by B
Puc.2.7.

JlnameTpbl BepIIUH d,» U BINAIUH df> ONPENENSIOT B CPEAHEM CEUEHHUH KOJIECa;

JUIS KOJIEC, HAPE3AHHBIX 0€3 CMELIEHUS PEXYIET0 HHCTPYMEHTA, OHU PABHEL:
dp = 1’1’1(Z2+2) (2 13)
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dp = m(z2-2,4) (2.14)

Koy puuuenrt mosresnoro aeiicrus. Cuibl, 1eiicTBYOIINE B 3alleNVICHUMN.

[Ipu BpamieHUU BUTKU CKOJIB3AT MO 3yOBSAM KOJECA; CKOPOCTh CKOJIbKEHUS Vs
HaIpaBJIieHa IO KacaTeJbHOW K BUHTOBOM JIMHUM M MOXET OBbITh BBIpakKeHa yepe3
CKOpPOCTH KoJleca v, U 4epBska vi (puc.2.8).

Vs = V1/C0S Y = Va/sin y (2.15)

#uilh komeca  BWTOR MepRAKE
k! i
! I

|I|I|I'

(1)

—_— T

Puc. 2.8.

Cuna tpeHnus B uepBsiuHoi nepenaude Fr, = F,f’ HanpaieHa 1o kacareiabHOH K
BUHTOBOM JINHUM YEPBSKA.

3nauenus f° (mpuBeACHHBIA KO UIMEHT TpeHus) U yria ¢° (IpuBeICHHBIN
yToJI TPEHUS) HEMOCTOSHHBI U 3aBUCAT OT CKOPOCTH CKOJIBXKEHUSI U MaTepuaia KoJjieca
- YMEHBLWIAIOTCS C YBEIMYEHUEM CKOPOCTH CKOJBXKEHHs, TaK KaK IpU 3TOM
yJIy4lIatoTCs YCIOBHS 00pa30BaHUs MACJISIHOTO CJIOSI.

IIpu yucne BUTKOB 71 = 1; 2; 4 — 7z, @° B CWIOBBIX Ilepeayax MOXKET JOXOAUTh
no 8°; kuHemarnuecku 10 50°. C yBenuMueHUEM 4YHClIa 3aXO0[O0B YEpPBAKAa BO3PACTAET
KIIJI nepenaun, HO yMEHbBIIAETCS NEPEAATOUYHOE YUCIIO.

K. II. 1. uepBsiuHOM nepeaadu:

a) MpHU BEIYyILEM YEPBSKE

N = (Fav2)/( Fuvi) = C(tg y)/(tg (v+¢°)); (2.16)
0) mpu BeaylIeM KoJiece

Fu = Fotg(y-0°)

n‘ = (Fuv1)/( Fav2) = (tg (y-9°)/(tgv)) <n (2.17)

JIB>KEeHHE OT KoJieca K 4epBsIKY HEBO3MOXKHO, (N < 0), ecnu v < .

OT0 nepegaya caMOTOPMO3SIIIAsICS.

[Tpu paGoTe yepBsYHON Mepeaaun Cuiia HOpMAIBHOTO aaBieHus F, obpasyert ¢
cunoi TpeHus Fr, BO3HMKamomedl MeXIy BUTKAMH 4YepBsKa U 3yObsIMH KoJieca
paBHOJCHCTBYIOMIYIO CHTy F KOTOpas MOKeT OBITh pa3lioskeHa Ha TPU COCTABIISIONINE
— OKpyXHYI0 Ha 4epssike Fy (paBHYyI0 oceBoii Ha koiece Fyo) 1 oceByro Ha uepBsike Faj
= Fp u paguansnyio F,
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[Fu = Fotg(y+o°)
{F; = Fotg oy (2.18)
Lth = 2T1/d2

Cuna HOpMabHOTO JABJICHUS
Fn = Fu/(cos ycos a ) = 2T2/(d2cos a cos y) (2.19)

B stux 3aBucumocTsaAX 7 — BpalllaloIlle MOMEHTBI Ha Bajlax KoJieca, YEpBsKa,
Hwm; a - yros npoduiis BUTKa 4epBsika, d — TMHEHHbIE pa3Mephl, MM.

IliianerapHbie nepexayu

[InanetapHbIMH Ha3BIBAIOTCS IME€pellaud, CoJeprKalue 3yOuarble Kojeca C
nepeMetaronumucs ocsimu (puc. 2.10). Ilepenada cocTouT U3 HEeHTpaIBLHOTO Kojeca 1
C HapYXHBIMU 3YObsIMH, IIEHTPAJILHOIO KoJieca 3 ¢ BHYTpEeHHUMH 3yObsiMu, Boamia H
1 caTeuToB 2. CaTeIuThl BpallaloTCsd BOKPYT CBOMX OCEH M BMECTE C OChIO BOKPYT
IEHTPAJIBLHOTO KoJieca, T.€. COBEPIIAIOT IBUKEHUE, MOJ00HOE IBIXKCHUIO IJIaHET.

[Ipyn HEeMOABMIKHOM KoJjiece 3 JIBMXKEHHUE MOXKET mepenaBatbes oT 1 k H unu ot
H x 1; npu nenoasmwxuoMm Boamwie H — or 1 x 3 wium ot 3 k 1. IIpu Bcex cBOOOTHBIX
3BEHBAX OJHO JIBIDKCHHE MOXHO packiaabiBaTh Ha aBa (ot 3 k 1 m H) wiu nBa
coenuusATh B ogHo (ot 1 m H x 3). B sroM cnydae mnepemady Ha3bIBaIOT
b depeHnnaIbHOM.

GENTORSE-
FOTD NEEIETT

Puc. 2.10. IlnanerapHblii MEXaHU3M
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HJIaHeTapHBIe nepeaadn MMCIOT CYNICCTBCHHBIC ITPCUMYIICCTBA

- Harpys3kKa B INIAHCTAPHBIX IICpCAadax nepcaacTtcsa OTHOBPECMCHHO HCCKOJIbKUMU
carcJiimTamMu, CJICA0BATCIbHO, CHUJIbI, I[CI‘/JICTBYIOH_II/IC Ha BY6BH KOJIEC, COOTBCTCTBCHHO
YMCHBIIAKXOTCS, YTO ITO3BOJIACT UCIIOJB30BATH KOJICCA MCHBIIINX Fa6apI/ITHBIX pPasMEpoB
1 MAacCCBhI,

- B INIAHCTAPHBIX IICpCaavax paliuOHAJIbHO HCIIOJb3YIOTCA KOJICCAa BHYTPCHHCIO
3alCIIJICHUS, 06.113[[3}0]111/16 0O0IBIION (HO CPaBHCHHUIO C KOJICCAMH HAPYKHOI'O
SaHCHHCHI/IH) Hany30‘lH0ﬁ CHOCO6HOCTBIO;

- PAaBHOMCPHOC PaACHPCACIICHUC CATCIIMTOB II0 OKPYKHOCTH IIPUBOJIUT K
YPAaBHOBCHINBAHUIO paJUaJIbHBIX CHUII, ﬂCﬁCTBYIOIHHX Ha KOJICCa, U, CJIICA0BATCIbHO, K
Pa3rpy3Ke MOAMIMUITHUKOB HCHTPAJIbHBIX KOJICC 1 BOJHWJIA,

- IHPUMCHCHHUC IIUIAHCTAPHOI'O MCXAaHU3Mad IIO3BOJIACT JICTKO OCYHICCTBUTDH
KOMITAKTHYIO KOHCTPYKIHUIO COOCHOT'O PCAYKTOpPA, T.C. TAKOIO pCAYKTOpPA, ¥ KOTOPOTO
OCH BCAYHICTO WM BCAOMOI'O BaJIOB COBIAJAAROT. OTO MMeeT Ba)KHOE 3HAUCHHEC pIRIb |
IIOPITHCBBIX U Typ60BI/IHTOBBIX ABUAlIMOHHBIX IIBPIFaTCJICﬁ. Haan/IMep, IIpu 1nmoMouun
TaK Ha3bIBACMOI'O I[I/I(i)(i)epeHLII/IaJ]BHOFO IUIAHCTAPHOTO PCAYKTOPA MOKHO OT OOAHOTO
ABUTATCIIA TMPUBOAHUTL BO BpallCHUC AIBAd COOCHBIX BHHTA, CKOPOCTH BpalllCHUA
KOTOPBIX 6YI[YT U3MCHATHCA B IIOJICTC B COOTBCTCTBHUU C USMCHCHHUCM IIIara BUHTA.

K HCIOCTATKaM INUIAHCTAPHBIX IEpPCaaqd OTHOCATCA IMOBBIIICHHLIC TpC6OBaHI/ISI K
TOYHOCTH HU3I'OTOBJICHUA U MOHTAaXa.

BosiHOBbIEe MeXaHHYeCKHE MepeIayn

BonHoBas mepenaya OcHOBaHAa Ha NPUHIUIE NPEOOpa3oBaHHs MapamMeTpPOB
JBW)KCHUS 32 CYET BOJTHOBOTO JehOpMUPOBaHHS THOKOTO 3BeHa MeXaHnW3Ma. BriepBrie
Takas nepenaya Obiia 3anareHroBana B CLIIA umxenepom Maccepom.

BonHoBeie 3yOuaThie mepemaun (puc. 2.11) SBISIOTCS pPa3HOBUIHOCTHIO
TUTAHETAPHBIX MIepeiad, Y KOTOPBIX OJHO U3 KOJec THOKoe.

BonHoBas mepenaua BKIIOWaeT B ce0s JKeCTKOe 3yOuaToe Kojeco b ¢
BHYTPEHHUMH 3yObsSMH W Bpallaroiieecss THOKoe KOJIeco g C Hapy>KHBIMH 3YObsIMHU.
['mOkoe KojJeco BXOIWUT B 3allCIUICHHE C JXECTKUM B JBYX 30HaX C TIOMOIIBIO
reHepaTopa BOJH (Hampumep, Boawia h ¢ IByMsl poJIMKamu), KOTOPBIA COSAUHSIOT C
KOPIIyCcOM Mepeaauu b.

Puc. 2.11. BonHoBas 3y04aTas nepegaya
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['mOkoe 3yOuaToe KOJIECO MPECTaBIsAET COOOW TMOKHMHA IVIIMHIP, OJHH KOHEI]
KOTOPOTO COCIMHEH C BAJIOM W COXpaHSCT IMIMHIPUICCKYIO (OpMY, a IPYrold KOHEI]
uMeeT 3yObs. I'eHepaTop BOJH CIYKHT JJIsi OOpa3oBaHUS M JBWIKCHHUS BOJHBI
nedopManu Ha THOKOM 3y04aToM KoJiece.

['eHepaTopbl BOJH OBIBAIOT MEXaHUYECCKUE, THEBMATHICCKUE, THIPABINYCCKHUE,
AJICKTPOMAarHuTHbIC. MeXaHW4YeCKHe TeHepaToOpbl MOTYT OBITh JABYXPOJUKOBBIMU,
YETHIPEXPOJIMKOBBIMH, JTUCKOBBIMH, KOJIBIIEBBIMH M KYJIAYKOBBIMHU. ['€HEepaTop BOJIH
MOJKET pacIoiaraThCsi BHYTPH THOKOTO KoJieca WK BHE ero. Uncio BoiH — mroboe.

K OCHOBHBIM JTOCTOMHCTBaM BOJIHOBBIX Iepead IO CPAaBHCHHIO C 3yO4YaThIMH
nepesayaMu CIeayeT OTHECTH:

- UX MEHBIITUE MacCy U rabapuThI;

- KHHEMATHYECKYIO TOYHOCTB;

- BBICOKYIO JeMI(UPYIOITYIO CIIOCOOHOCTB;

- o0ecrieueHue OOJIBIIUX TMEPEAATOYHBIX OTHOIICHHH B OJHOW CTYNCHH
(50...300);

- BO3MOXXHOCTh TI€pPE/Iaull JIBFOKCHUS B TEPMETU3MPOBAHHOE MPOCTPAHCTBO Oe3
MPUMCHEHUS YIUTOTHCHUH.

Henocrarku:

- CJI0)KHOCTh KOHCTPYKITUH;

- OTpaHWYCHHE CKOPOCTH BpAIlleHUs BEIYIIEro Baja TeHepaTopa BOJH IPH
OONBIINX TUAMETPax KOJIEC;

- TIOBBIIIECHHBIC TMOTEPH MOIIHOCTH Ha TPEHHE M Ha JaeopManuio THOKOTo
koneca (KIIJI cocrasnser 0,7-0,85 mpu U = 80-250).

BonHOBBIE mMepeaur TPUMEHSIOT B TMPUBOJAX JUISA TEpeIavyd JBWKCHHS B
repPMETH3UPOBAHHOE MTPOCTPAHCTBO B XUMUYCCKOM, aTOMHON U KOCMUYCCKON TCXHHKE;
B CHJIOBBIX W KHHEMAaTHYCCKUX TMPHUBOJAX OOINETO HA3HAYCHUS C OOJIBIIUM
nepeaaTOYHBIM OTHOIICHHUEM; B WCTIOJTHUTETbHBIX MaJIOMHEPIIMOHHBIX
OBICTPOJICHCTBYIONINX MEXaHM3Max CHCTEM aBTOMATHYECKOTO peryJHpOBaHUS U
yIIPaBJICHUS, B MEXaHU3MaX OTCUCTHBIX YCTPONCTB TOBBINICHHON KHHEMAaTHYCCKOU
TOYHOCTH.

PemenHblie nepeaaumn.

Pemennas nepenaua (puc. 2.12) coctouT u3 Beaymiero 1 u Be1oMoro 2 IIKWBOB
M HAJEeTOro Ha HUX peMHs 3. B cocTaB mepenadyn MOTYT TakKe€ BXOAUTH HATSIAKHBIC
yCTpOMCTBA M oOrpaxiacHus. Bo3MOXHO NPUMEHEHUE HECKOJIbKUX pEMHEH U
HECKOJBKUX BEJOMBIX IIKUBOB. OCHOBHOE Ha3HAUYCHHE — IMepeladya MEXaHUYECKOU
SHEPryU OT JABUTaTElNd NMEPEJaTOYHBIM U UCIOJHUTEIIBHBIM MEXaHW3MaM, Kak IpaBU-
710, C TIOHWYKEHUEM YaCTOThI BpAIICHHUS.

Puc.2.12 Cxema pemMeHHOU nepeaayu
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Knaccugpuxayus nepeoau.

[To mnpuHnuy paboTHl pa3IUYaAOTCA Tepenadyd TpeHHeM (OOJBITHHCTBO
nepeqad) U 3alerieHueM (3youaro-peMenHsbie). [lepenaun 3y0uaThIMU PEMHSMH T10
CBOMM CBOMCTBaM CYIIECTBEHHO OTIMYAIOTCS OT TIepeaad TPCHHEM.

PemHM mepenad TpeHueM 1o (GopMe TOMEePEeYHOro CEUCHHUsS IMOAPA3ACIIIIOT Ha
IJIOCKHE, KIIMHOBBIC, TTOJIMKIIMHOBBIE, KPYTJIble, KBaJAPaTHBIC.

YcnoBueM pabOTHl pEMEHHBIX Tepeiad TPEHHUEM SIBIIICTCS HATWYUC HATSHKCHHS
peMHs,  KOTOpPO€  MOXKHO  OCYIIECTBUTh  CIEIYIOIIUMH  crmocobamu: 1)
MPEABAPUTEIBHBIM YIIPYTUM PaCTSKEHUEM pPEMHS; 2) TMEpPeMEIICHHEM OJHOTO M3
IIIKKBOB OTHOCHUTEJIBHO JIPYroro; 3) HATSDKHBIM POJMKOM; 4) aBTOMaTHYCCKUM
YCTPOMCTBOM, OOCCICUMBAIONIUM PETYJIMPOBAHUE HATSKEHUS B 3aBHCUMOCTH OT
repeaaBacMoOn Harpy3KH.

[Ipu mepBoM croco0e HaTsDKEHHWE Ha3zHadaeTcs M0 HauOOJNBIICH Harpyske C
3aImacoM Ha BBITSDKKY PEMHsI, IPU BTOPOM M TPEThEM CIIOCO0aX 3amac Ha BBITSIKKY

BBIOMPAIOT MEHbINE, MPU YETBEPTOM — HATSHKEHHE WU3MEHSETCS aBTOMATHYECKU B
3aBUCUMOCTH OT HAarpy3ku, 4To oOecleuuMBaeT HaWIyyllhe YCJIOBHUS il paOoThl
PEMHSI.

KinHoBBI€, MOMUKINHOBBIE, 3yOUaThie M OBICTPOXOJHBIE IJIOCKUE U3TOTOBISIOT
OECKOHEUYHbIMU 3aMKHYThIMH. [Il1OCKHE pEMHHM TPEUMYIIECTBEHHO BBITYCKAIOT
KOHEUYHBIMU B BHJI€ JJIMHHBIX JIEHT. KOHIIBI TAKUX PEMHEN CKIIEMBAIOT, CLIMBAKOT WU
COCIMHAIOT METaUIMYEeCKUMHU ckoOamu. Mecta coeAMHEHUs] pEeMHEW BBI3BIBAIOT
JUHAMHYECKUE HArpy3KHd, 4YTO OTPAaHMYMBAET CKOPOCTh peMHs. PaspyiieHue 3Tux
PEMHEN NPOUCXOAUT, KaK IPABUIIO, 10 MECTY COECIUHEHHS.

Locmouncmea peMEHHBIX Iiepenad TpeHueM: 1) BO3MOXKHOCTh IEperadu
JIBUKEHUS Ha 3HAYMTENbHBIE PACCTOSHUA; 2) BO3MOXHOCTH PabOThl C BBICOKMMHU
CKOpOCTSIMH; 3) TIUIABHOCTh UM MAJIOIIYMHOCTh paboThl; 4) mnpegoxpaHeHue
MEXaHU3MOB OT PEe3KUX KOJIeOaHWU HArpy3Kd M YJapoB; S5) 3allUTa OT MEpPErpy3Kd B
pe3ysbTaTe MNpPOCKalb-3bIBAHMS PEMHS MO IIKUBY; 6) MPOCTOTa KOHCTPYKIIMH,
OTCYTCTBHE HEOOXOIMMOCTH CMa30YHOM CHUCTEMBI; 7) Masasi CTOUMOCTb.

Heoocmamxku: 1) 3HaunTeNbHBIE TA0APUTHBIE PA3MEPBL;

2) 3HaYUTEIbHBIE CUJIbI, IEWCTBYIONIME HA BaJbl U ONIOPHI;

3) HEMOCTOSTHCTBO MEPEAATOYHOIO0 OTHOIICHUS; 4) MaJIblii CPOK CITY>KObI peMHE
B OBICTPOXOAHBIX Mepeaayax; 5) He0OX0AMMOCTh 3allIUThl PEMHS OT MOMNaJaHus Maca.

3ybuaTo-peMeHHas nepeaaya

3y0uaTble pEMHHU BBIMONHIIOT OECKOHEUHBIMHU IIJIOCKUMHU C BBICTYNIAMU Ha
BHYTPEHHEH IMOBEPXHOCTH, KOTOpbIE BXOJAT B 3alleIJIEHWE C 3yObsIMHM Ha IIKHUBaX
JlocTonHCTBA nepeaad: OTHOCUTENBHO MaJible TadapuThl, MOCTOSIHCTBO MEPEJATOUHOTO
yncna, Beicoknid KIIJ[, manble cuiibl, AEHCTBYIOMME Ha Bajibl. VX NPUMEHSIOT mpH
BBICOKUX CKOpocTsAX (1m0 50m/c), mepenaTounbix yuciax a0 12, mougHoctsx g0 100
kBT. HegoctaTok — MpUBOJ HE 3aIMILEH OT MEPETPY30K 3a CUET MPOCKAIb3bIBAHUS
PEMHSI.

PeMHn fm0mKHBI 00/ManaTh BBICOKOM MPOYHOCTHIO TMPU  MEPEMEHHBIX
HaIpPsDKEHUSIX, W3HOCOCTOMKOCTBIO, MAaKCUMalbHBIM KOA(P(UIMEHTOM TpEHUsS Ha
pabouyux MOBEPXHOCTAX, MUHUMAIBHON U3rHOHON HKECTKOCTBIO.
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KoHCTpyKIIMI0 peMHEel OTIMYaeT HaJu4he BHICOKONPOYHOTO HECYIIETO CIIOof,
PacoIOKEHHOTO BOJIM3U HEUTpaIbHON JTMHUU ceueHusd. [IoBbIeHHbIi K03 dUueHT
TpeHUs 00ecTeYnBaeTCs MPOMUTKON PEMHSI MM PUMEHEHHEM OOKIaI0K.

[Tnockue pemuu (puc. 2.13, a). OTnugaroTcs 60JbIIONH TMOKOCTBIO W3-3a MAJIOro
OTHOIIEHUS TOJIIMHBI peMHs K ero mupuHe. Hambonee mepcreKTUBHEI
CUHTETUYECKUE PEMHHU BBUIY WX BBICOKOHW MPOYHOCTH M OJTOBEYHOCTH. Hecymmit
CIIOM ATHX pEeMHEH BBITIOJNHACTCS W3 KAMpPOHOBBIX TKaHEW, MONMMAI(OUPHBIX HUTEH.
Matepuan ppUKIMOHHOTO CI0sI — MOJUAMUJI UITH KaydyK.

Puc. 2.13. - Ceuenus peMHeit

CUHTETHYECKHE PEMHHM W3TOTOBISIOT OECKOHEUHBIMU W HCIOJB3YIOT, Kak
npaBwio, npu ckopoctu Oonee 30 w/c. [lpy MEHBIIMX CKOPOCTAX MOTYT
WCIIOJIb30BaThCd KOHEYHBIC MPOPE3MHEHHBIE WM OECKOHEUHbIC KOPJUIHYPOBBIC H
KOpATKaHeBble peMHU. [Ipope3nHEHHBIE PEMHHU COCTOST W3 TKAHEBOrO0 Kapkaca,
HMEIOIIEr0 OT TpeX JO0 IIECTH CJIOEB M HAPYKHBIX PE3MHOBBIX OOKIAJIOK.
KopamaypoBbie peMHH COCTOSIT U3 HECYIIETO CII0s, COJEPIKAIIETO OJUH PsiJl CHHTETH-
YECKOr0 KOPJIIHYpa, CBS3YIOIIEH pEe3WHBI U TKAHEBBIX OOKIamoK. KopaTkaHeBbie
PEMHH UMEIOT HECYIIIUNA CIION U3 IBYX CJI0€B OOPE3MHEHHOW BUCKO3HOM TKaHH.

Knunossie pemnu (puc. 2.13, 6). IMeroT TpanenueBuaHoe ceueHre ¢ OOKOBBIMU
pabourMHU CTOPOHAMH, COIPHUKACAIOIIMMUCS C KaHaBKaMW Ha IIKWBax. biaromaps
KIIMHOBOMY JIEUCTBUIO PEMHHM 3TOr0 THIA 00JIaJalOT MOBBIIMICHHBIM CIEIJIEHUEM CO
mkuBaMu. Cusa TpeHHUS:

Frp=2dF,f. (2.20)

KinHOBBIE peMHHM NMpH TOM K€ HATSHKEHHUHM OOECIEYMBAIOT MPUMEPHO BTPOE
OOJIBIITYIO CHITY TPEHHS 10 CPAaBHEHUIO C TIOCKUMHU. V3-3a OOJIBIION BHICOTHI CEUEHUSI
B KJIIMHOBBIX PEMHSX BO3HHMKAIOT 3HAYUTEJbHBIC HAIPSOKEHUS MPU M3THOE peMHs Ha
IIKUBaX. OTH HaIpPsDKCHUs SBISIOTCS TEPEMEHHBIMU W BBI3BIBAIOT YCTaJOCTHOE
paspymieHue peMHs. KIMHOBBIE pPEMHHM BBINYCKAIOTCS TPEX THUIIOB: HOPMAJIBHOTO
CEUECHUs, Y3KUE U MUPOoKue (I BApHATOPOB) U PA3JIMUHBIX IO TUIONIAU CEUYEHUH.

CoBpeMEHHBIMU CTaHAApPTaMU TPEIYCMATPUBAETCS CPABHUTEIILHO HEOOJBIIOE
YUCJIO CEUYCHWH KIWHOBBIX W TOJUKIMHOBBIX pemMHel. Tak uMmeercs (B mMOpsake
BO3pACTaHUs UX pa3MEpOB) MIECTh HOPMaAIbHBIX ceueHuii (Z, A, B, C, D, E) u yeTsipe
y3KUX CEUYEHHUs KIMHOBBIX peMHeH, a Takxke Tpu ceueHus (K, JI, M) noaukimHOBBIX
PEMHEN.

VY3Kkue peMHU JOMYyCKalT OOJbIlee HATSHXKEHHE U 00Jiee BRICOKHE CKOPOCTH (10
40m/c), mepenator B 1,5-2 paza OOJBIIYIO MOIIHOCTh MO CPABHEHHIO C PEMHSIMH
HOpMaJIbHOTO ceueHMs. B HacTosiee BpeMsi IpUMEHEHUE Y3KUX PEMHEH CTaHOBATCS
npeobyanammmM. PeMHU BBIYCKAIOT pa3WYHBIMU 10 TUIOMIAJM TOMEPEUYHOT0
CEYCHUST U HCIMOJB3YIOT 1O HECKOJIbLKO B OJHOM KOMIUIEKTE. OTO TO3BOJISET
YMEHBIIUTh TUAMETPAIbHBIE pa3Mephl nepeaaun. Yuciao peMHeil B KOMIUICKTE 0ObIY-
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HO OT JABYX OO BOCbBbMHU M OrpPaHUYMBAETCS HEPABHOMEPHOCTBIO paCHpEelIECICHUS
MepeNaBaACMOMN HArPy3KU MEKLy PEMHSMH.

[TonmuknuHnoBbie pemHH (cM. puc. 2.13, B). IIpeactaBistoT coboii 6eCKOHEUHBIC
MJIOCKME PEMHHU C MPOAOJIBHBIMHU KIMHOBBIMU peOpaMu Ha BHYTPEHHEH MOBEPXHOCTH.
OTH peMHHU COYETal0T TMOKOCTh IUIOCKUX PEMHENH M TOBBIIIEHHOE CLEIJIEHUE CO
LIKMBaMU, XapaKT€pHOE JUIsl KIIMHOBBIX PEMHEHN.

KivHOBbIE W TMOJMKJIMHOBBIE PEMHHU BBIYCKAIOTCS MPOPE3UMHEHHBIMH C
HECYIIUM CJIOEM W3 CHUHTETHYECKHX IHYpoB. i1 WMIHYpoB KOpAa HPUMEHSIOT
MOJINAMUJIHBIE U MOMUAI(PUPHBIE BOJOKHA, JIJIS Mepeaad ¢ 0co00 BbICOKOW Harpy3kou —
KeBiap. PEMHM ¢ KOpJIOM M3 KEBJIapa UMEIOT BBICOKYIO IMPOYHOCTh, IPAKTUYECKU HE
BBITSTUBAIOTCA (MOAYJb yrpyroctu npu pactsbkennu E = 2500 MIla B otnuune ot E =
300.. .600 MIla myist kopaa U3 APYrUX BOJIOKOH). BeIMycKaloTCs Takke KOPATKAHEBBIC
KJIIMHOBbIE PEMHHU C HECKOJBKUMHU CIOSIMU TKaHU, OHM HMEIOT MEHBIIMN MOAYJIb
YIPYTOCTH U JIydllle padoTaloT MpU yAAPHON HarpysKe.

Muoronpodunbabie  peMHU.  CoCTOAT U3 ABYX-YEThIpeX  KIMHOBBIX,
COCIMHEHHBIX MEXIy COOOW TKaHEBBIM CJIOEM, U MPUMEHSIOTCS BMECTO KOMILJIEKTOB
KJIMHOBBIX PEMHEH.

Kpyrnbie pemuu (cM. puc.2.13, r). BINOTHAIOT U3 pe3uHbl TUaMETPOM OT 3 110
12 MM, UCTIONIB3YIOTCS JUIsl TIepeaur HeOONbIIUX MOIIHOCTEH B MPUOOpax U OBITOBOM
TEXHUKE.

Pemuu kBagpatHoro ceueHus (cM. puc. 2.13, 1) mpuUMeHSIOT Uil Hepenayu
HEOOJIBIINX MOITHOCTEN B MPUOOpax.

[Ipy mpOEKTUPOBAHMM PEMEHHBIX Nepenay omnpeaensoT (puc. 2.14) yrom y
MEXIy BETBSIMU PEMHS, YToJl 0 OXBaTa peMHEM MaJjoro MIKUBA, JJIMHY peMHs L u npu
UCIIOJIb30BaHUU OECKOHEYHBIX pPEMHEM — MEXKOCeBOe paccTosiHue a. PacueTHble
IUAaMETpbl IIKMBOB M JUIMHBI PEMHEN ONPEACISIIOT IO HEUTPAIbHOMY CIIOKO
MIONIEPEYHOTO CEYEHUS PEMHS.

Puc. 2.14. I'eoMeTpuueckue napaMeTpbl pEMEHHOW Mepeaaun

VYros Mexly BETBIMU pEMHSI HaXoIAT u3 TpeyroibHuka O1AO;:
sin '/2 = (d»-d1)/2a. Yron o6xBaTa MEHBIIETO HIKMUBA:

a, =180 — 57d —d (2.21)

a
Olimin = 150 (7151 IocKopemenHo#) u 120 a1t KITHHOPEMEHHOM.
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JlnuHa pemus (6e3 ydeTa ero aeopMaiiy Ha IIKUBAX):

d,—d, )
L=2a+0,57(d, + d2)+(24—‘) , (2.22)
a
I[JIH 6CCKOHCIIHBIX peMHeﬁ CICAYCT YTOYHUTL IMPCABAPUTCIBHO IIPHUHATOC

MCKOCCBOC paACCTOAHUC.

a= 0,25[(L —w)+ (L —w) - Zy} : (2.23)

rope W= 035”(61’1 +d2); Y= (dz _dl)z-

SIBiieHME MPOCKANb3bIBAHUS PEMHS Ha BEAYLIEM IIKUBE W3-3a Pa3IuYHOMU
ynpyroi npepopmanuMd B Beaylleil W BEAOMOW BETBSAX Ha3bIBAIOT YIPYTUM
CKOJIbXKCHUEM.

YIpyroe CKOJIbXEHUE DPEMHS PAaBHO PA3HOCTU OTHOCUTEIBHBIX YIIMHEHUH
BETBEU PEMHSI:

Sy =& —€2. (2.24)

BBIpa3I/IB € MU & B COOTBETCTBHUH C 3aKOHOM FYKa sl y4aCTKa pPCEMHA

CI[I/IHI/ILIHOI‘/’I JJIMHBI 4€pPE3 CUIIbI F, Iiomaab CCUCHU S Amn MOAYJIb YIIPYTOCTH E PEMH,
Imojay4dacm

F-F,
R vt
Y EA (2.25)

OcCHOBHBIE KpUTEpPUHM pacueTa peMEHHOW mnepeaauu: 1) Taroras CrocOOHOCTH
WIM CUEIUICHHE PEeMHsI CO IIKUBOM; 2) JIOJTOBEYHOCTh peMHs. Ecnu Hapymaercs
IIEPBOE YCIIOBUE, BO3HUKAET OYKCOBAaHUE IEPENAuu, €CIM HE BBIIEPKAHO BTOPOE
ycIoBHe, TpeOyeTcsi yacTas 3aMeHa peMHed. [[ins npoBeaeHust pacueTa mepenadu
HEO0OXOIUMO ONPEEIUTh CHIIBI U HATIPSKEHUS B PEMHE.

Omax =91 70y +G0y - (2.26)

OTH HanpsKeHUs UCIOJIB3YIOT B pacueTrax peMHsS Ha JOJrOBEYHOCTh, TaK Kak
npu paboTe neperadyu B peMHE BO3HHUKAIOT 3HAUMTEIbHBIC HUKINYECKUE HAIPSKEHUS
u3ruba U B MEHBIIEH Mepe LUUKINYECKHE HAMNpPSKEHUS PaCTSKEHUS U3-3a Pa3HOCTU
HATSDKEHUs BEAYILEW U BEIOMOU BETBEH PEMHSI.

TsroBas cmocoOHOCTh TOBBIIAETCS C YBEJIMYEHUEM yIrjla OxBaTa o,
kodpdunienta Tpenus f pemMHs Ha WIKMBE, CUJIbl HayalbHOrO HaTsDKeHHs Fo u
YMEHBIIIAETCSI C POCTOM CKOPOCTHM PEMHS V, U3-3a JEHUCTBUS LIEHTPOOEKHBIX CHII,
OTPBIBAIOIIUX PEMEHb OT IKuBa. OIHAKO ¢ pocToM cuiibl Fo Harpy3ska Ha Bajbl
BO3pPACTAET, & JOJTOBEYHOCTh PEMHSI YMEHBIIAETCA. DTO OIPAHUYMBAET MPEAEIBHOE
3HaueHue cuibl Fy.

Pacuer Ha TAroByl0 CHOCOOHOCTh OCHOBAaH Ha MCHOJIb30BAHUM KPHUBBIX
CKOJIbKeHMs (puc. 2.15), KOTOphIe CTPOST B KOOpAMHATaAX KOAI(DPUIUEHT TITU -
OTHOCUTENbHOE cKoNbxkeHue. Koadduumenr taru:
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Puc. 2.15. KpuBas ckoJibXeHUs

OHn xapakTepu3yeT ypOBEHb HArPy>KCHHOCTH IEepeavyr BPAIIAFOIIHM MOMEHTOM
W HE 3aBHCHT OT €¢ pa3mepoB. OTCI0/Ia MOXKHO ONPEICIUTh HAPSDKCHHUS B PEMHE OT
OKPYXHOU CHIIBI Gy = 2Go(

Kpusbie ckonmkenus u KIIJI moka3siBaroT, 4YTO ONTHMAalIbHAs Harpys3ka
PEMEHHOM Tepefavn JICKHT B 30HE KpUTHYECKOro kKoddduimenra Tarwm, rae KIITJ]
HanOonpmui. Ilpy MEHBIIMX Harpy3Kax BO3MOXKHOCTH TEpEAadd HCIIONB3YIOTCS HE
nmoJIHOCTRIO. [lepexon 3a KpHTHYECKoe 3HavyeHHE Kod(pQHUIMEeHTa TATH JTOMYCTUM
TOJIBKO TIPM KPAaTKOBPEMEHHBIX Ieperpy3kax. Pabora B 3Toil 00jacTH CBs3aHa C
MOBBIICHHBIM H3HOCOM PEMHS, IOTEPSIMHU DHEPrUM B TEpelade W CHUKCHUEM
CKOPOCTH Ha BEJOMOM IITKHBE.

OnTumanbHbIC 3HAYCHUS OKPY)KHOUM CHJIBI U TIEpeIaBaéMON MOIIIHOCTH HAaXOJST
o hopmyiam

F:‘n = z{pk ’ F;:'l s

_ R _ 20.Rw (2.28)
1000 1000 °

OnT

I[OHYCKEICMBIC IMOJIC3HBIC HAIIPSKCHUA OJIA KIIMHOPCMCHHBIX IICpcaayd IIpH
3aIaHHBIX YCJIOBUAX pa60T51:

[6], =0,,C.Chp, (2.29)

rae Ko3huimeHTs! (YYUThIBAIOT Te e (aKTOphl, YTO U ISl TUIOCKOPEMEHHBIX
nepenay). Yucno pemuen

£

z=—~—
AC.lo], (2.30)
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rae C, — k03QUIUEHT, YYUTHIBAIOIIMI HEPAaBHOMEPHOCTh paCIpeeICHHUS
Harpy3k MeX1y PEMHSIMMU.

DpUKIMOHHBIC NEepeJaYn

[lepenaun, paboTa KOTOpPHIX OCHOBaHA Ha WCIOJIB30BAHUM CHUJI TPEHUS,
BO3ZHUKAIOLIUX MEX]y pabO4YrMH MOBEPXHOCTIMU JABYX MPMXKATHIX APYT K JIPYTy Tel
BpallleHUs], Ha3bIBAIOT (PPUKIIMOHHBIMU NIEpPETauyaMHu.

Jl71s1 HopMaTbHOM pabOoThI Mepeiaud He00X0AMMO, UTOOBI cuiia TpeHus FTp Obuta
OoJibiie OKpYxkHOM cuitbl Fy, onpenenstoniei 3ajaHHbIN Bpalialomi MOMEHT:

Fi < Fp. (2.31)

Cuna tpenus Fr, = Fuf,

rae F, — cuna npmxkarus katkoB; f — koappuuueHT tpenus.

Hapymenue ycnoBus (2.31) npuBoauT kK OyKCOBaHUIO M OBICTPOMY H3HOCY
KaTKOB.

B 3aBucuMocTu oT HazHaueHUs (QPUKIMOHHBIE MEpeaud MOXHO pa3/IeluTh Ha
JIB€ OCHOBHBIE TPYMIbI: NEPEIauyn C HEPEryIupyeMbIM MEPElaTOYHbIM OTHOUICHUEM
(puc. 2.16); perynupyemMble nepeiadyd, Ha3bIBa€Mble BapuUaTOPaMH, MO3BOJISIOIMIMMU
M1aBHO (OeccTyneH4YaTo) U3MEHATh NepeaTouHoe oTHoIeHue (puc.2.17).

b

/ i : Ia:? max
B e
Fnt s

Tyun, 3||f
var

Puc. 2.17. Cxema Bapuaropa.
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PasznuyaroT mepempauu ¢ mapauiedIbHBIMU U TIEPECEKAIONIUMUCS OCSIMH BAJIOB; C
[WINHIPUYECKON, KOHUYECKOW, INapoBOM WM TOPOBOH MOBEPXHOCTHIO pabodmx
KaTKOB; C TOCTOSTHHBIM WJIM aBTOMAaTHYECKH DPETYIUPYEMBIM MPUKATHEM KATKOB, C
MIPOMEKYTOUHBIM (PPUKIIMOHHBIM AJIEMEHTOM WU 0€3 HEero H T.JI.

Cxema npocTeiiiieid HeperyiupyemMon nepeaaun uzodpaxena Ha puc. 2.16. Ona
COCTOWT U3 JBYX KaTKOB C TJIaJKON IMIMHIPHUYECKON MOBEPXHOCTHIO, 3aKPETUICHHBIX
Ha TapajIeIbHBIX BajlaX.

VY no6oBoro Bapuatopa (puc. 2.17) Beaymuii KaTok A MOXKET NepeMemaTbes
BIONb CBoell ocu. llpm »TOM mepegaToyHoe OTHOIICHHWE IUIABHO HW3MEHSETCS B
COOTBETCTBHH C H3MeHeHHeM pabodero mguameTrpa d, Bemomoro maucka b. Ilpwu
nepexojie KaTka A Ha JIEBYIO CTOPOHY HalpaBlieHUE BpaileHus qucka b uamensercs —
BapuaTop 00JagaeT CBOHCTBOM PEBEPCUBHOCTH.

@OpuKIMOHHBIE TIEepeJayd C TOCTOSHHBIM TEPEAATOYHBIM  OTHOIICHUEM
MPUMEHSIOT CPAaBHUTENBHO penko. VX o0iacTe OrpaHMYMBAETCS MPEHMYIIECTBEHHO
KHHEMaTHYECKUMH LEMsIMUA TTPHOOPOB, OT KOTOPBIX TPEOYETCs TIABHOCTh JIBIKEHUS,
OecrryMHOCTh paboThl, 6€3y1apHOE BKIIOUCHHE Ha XOY U T.II.

@OpUKIMOHHBIE BapUATOPHI MPUMEHSIOT JOCTATOYHO IIUPOKO ISl OOECTICUeHUs
OeccTylmeHuaToro peryjIupoBaHusl CKOPOCTH B CTAaHKOCTPOSHWH, TEKCTHIBHBIX,
OymarozenaTeNbHBIX W JpyrHX MamuHax © npubopax. B aBumacTpoeHHM
GpUKIIMOHHBIE TIepeadynd HE MPHUMEHSAIOTCA. JlMama3oH mepemnaBaeMbIX MOIIHOCTEH
00BIYHO HaxoauTCs B mpeaenax qo0 10 kBt, Tak kak mpu O0NBIIUX MOIIHOCTSX TPYIHO
o0ecreyuTh He00X0IMMOE YCUIINE MTPHKATHUS KaTKOB.

CymiecTByeT 1aBa BUIA NPUKATHA KATKOB: C IOCTOSHHOW CHJIOW, KOTOPYIO
OTIPEMICTISIOT M0 MAaKCUMAIbHON HArpy3Ke Mepeaadu; ¢ perylupyeMoi CHIIOi, KoTopast
aBTOMAaTHYECKH U3MEHSETCS C U3MEHEHUEM Harpy3ku. JIydime moka3aTenu moryqaroT
IIPU CaMOPETYITHPYEMOM MPIKATHH.

Croco6 mpmkaThsi KaTKOB OKa3bIBa€T OOJBIIOE BIUSHUE Ha KayeCTBEHHBIC
xapaktepuctuku niepenadn: KIIJ[, TOCTOSHCTBO mepeaaToYHOTO OTHOIICHHUS,
KOHTAKTHYIO MIPOYHOCTh U U3HOC KaTKOB.

CkoubikeHHe B epeaave.

PasnuuaroT Tpu BHIA CKONBXKEHUS: OyKCOBaHHME, YIPYTroe CKOJNBKEHHE |
re€OMETPUYECKOE CKOIBKEHHE.

BykcoBanme HacTymaeT MpH Meperpy3kax d3JIeMEHTOB mepenadyu. lIpu sTom
BEJIOMBIIl KaTOK OCTAHABIIMBAETCS, a BEIYIIUH CKOJIB3UT MO HEMY, YTO MPHUBOAHUT K
WHTCHCUBHOMY MECTHOMY M3HAIIMBAHUIO WIH 3aIUPY Ha BEJIOMOM KaTKe.

Yrpyroe CKOJIBKEHHE XapakTEepHO IJIsi HOpPMalbHO padoTammiel mepemadu.
Y4acTK TOBEPXHOCTH BEIYIIErO KaTKa MOAXO/AT K IIIOMIaJKe KOHTAKTa CKAThIMHU, a
OTXOJSIT pacTAHYThIMU. Ha BemomoMm kaTke HaOmonaercs: oOpaTHas kaptuHa. Kacanue
CKaThIX M PACTSHYTHIX BOJOKOH KaTKOB MPUBOJUT K UX YIPYTOMY CKOJIBKEHHUIO, YTO
BBI3BIBACT OTCTABAHHE BEJJOMOTO KaTKa OT BEIYIETO.

['eomeTpryeckoe CKONMBKEHHE CBA3aHO C TEM, 4YTO OKPYKHBIE CKOPOCTH
BpaIlleHUs] BEIYIIET0 W BEAOMOTO KAaTKOB Ha IUIOMIAJIKE WX KOHTAKTa pPa3INYHBI.
Hanpumep, B mo6oBoM Bapuatope (cM. puc. 2.17) okpykHasi CKOPOCTh V; MEHSIETCS C
u3MeHeHneM R, a ckopocth V| Ha 3TO#l IUIOIIaJKe TMOCTOSIHHA. | eomeTrpudeckoe
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CKOJILKCHHME SIBJISCTCS OCHOBHOM HpH‘lHHOﬁ HW3HallIUBaHUA pa60‘II/IX HOBerHOCTeﬁ
3JICMCHTOB (1)pI/IKI_II/IOHHBIX nepeaad.

Iennbie nepegayu.

Ilennas mepegaya — 3TO MEXAHU3M, COCTOSIIMKA M3 Beayuled 1 v Bemomoit 2
3BE3/I0YEK M OXBaThIBawolied ux nemnu 3 (puc. 1). B coctaB nepenauu Takke 4acTo
BXOJAT HATSKHBIE M CMA30YHBIE YCTPOMCTBA, OTrpa)kaeHUsl. BO3MOXHO NMpUMEHEHUE
HECKOJBKUX BEJIOMBIX 3Be3/104UeK. Llenb COCTOUT U3 COEMHEHHBIX IIAPHUPHO 3BCHBEB,
32 cueT Uero oO0ecrneunBaeTcs THOKOCTh 1enu. Ilepemaum  UMCHONB3YyIOT B

CENBCKOXO3SMCTBEHHBIX, M0 TbEMHO-TPAHCTIOPTHBIX, TEKCTHIIBHBIX u
MOJIMTPAaUYECKUX ~ MalllMHAaX,  MOTOIMKIAX,  BEJIOCUIICaX,  aBTOMOOWIIAX,
HeTeOypoBOM 000PYIOBAHUHU.

1 2 3

Puc. 2.18. Cxema nienHo# nepenadu

JlocToMHCTBa LENHBIX Mepenay: 1) BO3MOKHOCTh MPUMEHEHUSI B 3HAUYUTEIHLHOM
JIUana3oHe MEKOCEBbIX pACCTOSIHMM; 2) MEHbIIME, 4YeM Yy pPEMEHHBIX Mepejaady,
rabaputel; 3) oTcyTcTBUE Tpockanb3biBaHusi; 4) Bbicokuid KIIJ[; 5) oTtHOocuTenbHO
Majble CHJIbI, ACUCTBYIOIIME HA Bajibl; 0) BO3MOXHOCTb NEpelayd JBUKEHUS He-
CKOJIbKMM 3B€3/104KaM; 7) BO3MOKHOCTb JIETKOW 3aMEHBI LIETIH.

Henocratku nenneix nepegay: 1) Hen30eXHOCTh U3HOCA LIAPHUPOB LIETIH U3-
3a OTCYTCTBHUS YCJIOBUM IJisi >KUIKOCTHOI'O TPEHHUS; 2) HEMOCTOSHCTBO CKOPOCTU
JIBIDKEHUS 1T, OCOOCHHO MPU MAJIBIX YHCIax 3yObeB 3BE3/I0YEK; 3) HEOOXOIUMOCTh
O0ojee TOYHOM YCTAaHOBKM BajioB, 4YeM Ui KIMHOpEMEHHOW mepenauu; 4)
HEOOXOAMMOCTh CMa3bIBaHUS U PETYITHPOBKHU.

[lenn mo Ha3HAYEHMIO MOAPAZJCISIIOT HAa TPU TPyHmbl: 1) rpy3oBble — 7S
3aKpEIUICHUs TPY30B; 2) TSATOBBIE — JUIsI IEPEMEILIEHHUS TPY30B B MALIMHAX HEMPEPHIBHOTO
TpaHcniopTa (KOHBeWepax, MOIbEMHUKAX, 3CKanartopax M Jp.); 3) NPUBOAHBIE — IS
nepeaayn ABH>KEHUS.

3Be3/104YKa — JJIEMEHT MEPEAaut, NMepeJarlInil KpyTAInii MOMEHT. B nepenaue
pa3IUYaoT BEJOMYIO M BEAYUIYIO 3BE30UKH.

Yucno  3yObeB  3BE3/I0YEK  OrPaHUYMBAETCS ~ M3HOCOM  LIAPHHUPOB,
IUHAMUYECKMMU Harpy3kamMu M IIyMOM Tepenayd. Uem MeHbIIE 4YHUCIO 3yObeB
3BE3/I0UKH, TEM OO0JIbIIIE U3HOC, TAK KAK YTrOJ MOBOPOTA 3B€HA MPU HAOEraHUM 1enH Ha
3BE3/I0UKY U cOeranuu ¢ Hee paseH 360°/z.
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MuHuManpHOE YKCIIO 3yObeB MaJlOl 3BE3IOYKH JIJISI CUJIOBBIX Tepeaay 00IIero
Ha3HAYCHUS BHIOUPAIOT MO SMIIUPUIECKON 3aBUCUMOCTH
Z]min=29-2u. (2.32)
[Ipn HU3KUX YACTOTaX BPAIICHHS Zimin MOXKET OBITh yYMeHbIIeHO a0 13. Jlus
BBICOKOCKOPOCTHBIX Miepeaad ¢ V>20M/C NPUHUMAIOT Zimin >35.
UYwuco 3yObeB 00JIbII0H (BEIOMOI) 3BE3J0UKU
Zz=21u. (233)

[To Mepe W3HOCA IAr IENMy yBEIMYUBACTCS M €€ IIAPHUPHI MOAHUMAIOTCS I10
npoduito 3yda 3Be310YKM Ha OOJBIINN JUaMETp, YTO MOXKET MPUBECTH B KOHCUHOM
cyeTe K BBIXOAY IEeNM M3 3allelUICHWs CcO 3Be3JM04ykoil. Ilpm 3TOoM mpenenbHO
JOIMYCTUMOE YBEJIMYCHHE IIIara IeMH TEM MEHbBIIE, YeM OOJbIIe YHCIO 3YObheB
3Be3109KH. [109TOMY MakCcUMaIbHOE YHCIIO0 3yOhEeB OOJBIION 3BE3JOUKH

Zomax=120. (2.34)

[IpennoyTuTeIbHO MPUHUMATh HEYETHOE YHUCIO 3yObeB 3Be3/104EK (OCOOEHHO
Majoif), 4TO B COYETAHMM C YETHBIM YHCIOM 3BEHBbEB I€MU CIOCOOCTBYET
PaBHOMEPHOMY HM3HOCY IIAPHUPOB LIENH U 3yObeB 3Be3nouek. [lo 3Tol ke mpuunHe
’KEJIaTeIbHO BBIOUPATh YHCIIO 3yObEeB MaIOl 3BE3/I0UKH U3 Psifa MPOCTHIX YHUCEI.

Yacmomoel epawjenus 36e3004ex u CKOpoCcmdv yenu OTPAHUUUBAIOTCS CUIION
ylapa B 3alleIUIEHUH, MU3HOCOM IIAPHUPOB W IIymMoM nepenadud. CKOpOCTb IenH
OOBIYHO COCTaBIET OKOJIO 15 M/c, HO B mepeaadax BBICOKOI'O KauecTBa IMpH
3¢ (PeKTUBHOM CMa3bIBaHUM JIOCTUTAET 35 M/C .

OnTumManbHOE MEKOCEBOE PACCTOSTHUE

a=(30...50)t, (2.35)

rjae t — miar 1enmu.

[Ipu a<30P naGmromaeTcsi yCKOpPEHHBIM H3HOC HIAPHUPOB IIEMU B CBSI3U C
MOBBIIICHHON YaCTOTOM BXOJa Ka)XJ0ro mapHupa B 3auemieHue. [Ipu a > S0P naxe
HEOOJIBIION U3HOC KaXKJ0r0 HMIapHUPA BbI3bIBAET 3HAUUTENBHOE YAJIMHEHUE LETH, YTO
MPUBOJIUT K HAPYIICHUIO €€ 3aleIIeHUs ¢ 3yObsiMu 3Be370uek. OOBIYHO MEKOCEBOE
pacCTOSIHME OTPAHUYUBAIOT BEIMUMHOMN amax= S0t.

IMonGop nenei

[InacTunbl 1ETEeH MOMKHBI 00J1IaJJaTh BBICOKUM COIMPOTUBIIEHUEM YCTaJOCTH,
MO3TOMY HX  M3TOTOBISIIOT M3  CPEIHEYTJIEPOJUCTBIX  KAaYeCTBEHHBIX WU
nerupoBaHHbeIX cranei 40, 45, 50, 40X, 40XH, 30XH3A, tepmoobpaboTka —
oObeMHas 3aKajka ¢ HU3KUM OTITYCKOM, TBepAocTh 00b14HO 40... 50 HRC:.

OcHoBHOE TpeOOBaHME K JAETalIM UIAPHUPOB — BaJMKaM M BTYJIKaM —
M3HOCOCTOMKOCTh pabouMX MNOBEpXHOCTeH. Banumku M BTYJIKH NPEUMYIIECTBEHHO
BBIMIOJIHAIOT U3 LIeMeHTyeMbix ctanei 15, 20, 15X, 12XH3, 18XI'T u apyrux, nocie
IEMEHTAallMd WM Ta30BOr0 LHMAHUPOBAHUA JI€TAlIM 3aKAJMBAIOT JI0 TBEPAOCTH
noBepxHocTH 56...65HRC;- Tepmoauddy3rnonHoe xpoMupoBaHue aeTajieid MapHupOB
MOBBIIAET PECYPC LEMH MO U3HOCY B 3-12 pa3 1o CpaBHEHUIO C IEMEHTALIUEH.

TBepoCTh MOBEPXHOCTH POIMKOB A0 kHa ObITh He HIbke 43,5 HRC.

HeHHBIe nepeaadun BbIXOJAT U3 CTPOA IO CICAYIOIIUM IIPpUYHNHAM.
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1. M3noc wapnupog, TPUBOIAIIMN K YIJIMHEHHIO LENH, YBEIWYEHHUIO IIara
LENH U, KaK CIEJCTBUE, K HAPYIICHUIO €€ 3aleIJICHUs C 3yObsIMU 3BE3/I0UEK.

2.Yemanocmnoe paspywenue naacmun 1O NPOYLIMHAM, XapakKTepHOE s
3aKpBITBIX OBICTPOXOAHBIX TSKEIOHArPY)KEHHBIX Mepenad, paboTaroumx mpu
XOpOILIEM CMa3bIBAHWH, KOTJa U3HOC IIAPHUPOB HE SABIISIETCS ONPEACIISIONINM.

3.IIposopauusanue eanuxoe u 6myn0K B IUIACTUHAX B MECTax 3alPECCOBKH,
CBSI3aHHOE C HU3KUM KayeCTBOM M3TOTOBIIEHUS.

4.Yemanocmnoe svikpawueanue u pazpyuieHue poIuKOB.

5.Heoonycmumoe nposucanue BEAOMOW BETBU IIE€NHU, XapaKTepHOE s
repenay ¢ HEPETyJIUPYEMBbIM MEKOCEBBIM PACCTOSIHUEM MPU OTCYTCTBUU HATSKHBIX
YCTPOWCTB.

6. N3HOC 3yOBEB 3BE3/10YEK.

OCHOBHOHM pacyeTr NPOBOIAT MO YCAOBUIO UZHOCOCMOUKOCMU WAPHUPOS
yenu. JlaBneHrne B IIapHUpPax HE JOJHKHO IPEBBIMIATH JOIYCTUMOTO B JaHHBIX
YCJIOBHSIX dKCIUTyaTauuu. JlaBiaeHue B MapHUpPaXx p CBI3BIBAIOT C IIyTEM TPEHHUS S
3aBUCUMOCTBIO

S =C, (2.36)
rae C — i KOHKPETHBIX YCJIOBUM 3KCIUTyaTallUM HEKOTOpasi MOCTOSIHHAs
BEJIIMYMHA; M — TOKa3aTesb CTENEHH, 3aBUCSIINN OT BUJAA TPEHUS B LIAPHUPAX,
MIPU XOPOIIEM CMa3bIBaHUU M~=3, IPU HETOCTATOYHOM CMAa3bIBAHUHU M HAXOJUTCH
B npenenax ot 1 go 2.
B npoekTHOM pacuere onmpenessioT miar Uenu U3 YCI08Usl USHOCOCMOUKOCMU
WapHupos:

(2.37)

Jlist cTaHmapTHBIX Lened [p] ompezensieTcss mo TabaunaM B 3aBHCHUMOCTU OT
mara P.
Koappumment oxcrmyatanmu K, TmpeAcTaBiasioT B BHJE  YaCTHBIX
K03 (PUIIMEHTOB:
K, = K KKiKper KenKpex K. (2.38)
Koappumment K, yuutbiBaeT IUHAMHUYHOCTH HArpy3K, IIPU CIIOKOWHOM
Harpy3ke K, = 1; npu nHarpyske ¢ Tomukamu 1,2... 1,5; npu cunbHbIX yaapax 1,8.
Koaddunment K, yunteiBaet BiusiHUE JIUHBI MU (MEKOCEBOTO PACCTOSIHUS) — YeM
JUIMHHEE LIENb, TEM PEXKE KaKJ0€ 3BEHO BXOAUT B 3aLICIUICHHE CO 3BE3J0YKON U TEM
MeHblIe W3HOC B mapHupax; npu a = (30...50)t npunnmaror K, = 1; B apyrux ciy-

K, =3[L,/L, .
yasgx @ LO/ rac L() — JJIMHA L CIIN HpI/I a — 4OP, L - JAJINHA paCC‘II/ITBIBaCMOI/I ICIIN.
KOC—)(i)(i)I/II_II/ICHT KH y‘II/ITBIBaeT BIIMAHHUC HAKJIOHA JIMHHUHA I_ICHTpOB 3BC310UYCK Hepez[an/I
K FOpI/I?)OHTy; ycM 6OJ'IBH_IC HAKJIOH Hepez[aqn, TCM MCHBIIIC I[OHYCTHMBIfI CYMMapHBIfI

M3HOC IIenu; mnOpu yrie HakioHa Yy <45° K,=1, npum y>45° Ky =015{v.
Kosdpdumment Kyer yuuThIBa€T BIUSHUE PpEryJIUPOBKM LE€NH; I Tepenad ¢
PETYIIMPOBKON TIOJIOKEHMSI OCH OJHOM M3 3Be3nouek Kper = 1, mua mepemau c
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HEPETYIUPYEMBIM MONOKEHUEM 3Be3104eK Kper -1,25. Koapduuuent Ke, yuntsiBaet
BIIMSIHUE XapaKTepa CMa3blBaHUS; IIPU HENPEPHIBHOM CMa3bIBAHUU B MACIISIHOW BaHHE
i ot Hacoca K¢y = 0,8; mpu perynsipHOM KamnelabHOM WM BHYTPULIAPHUPHOM
cmasbiBanuu Koy =1, mpu HeperynsipHom cmaszpiBaHuu — 1,5. Koapduunent Kpex
YUUTBHIBAET BIUSHHUE peXuMa paboThl mepenayd, w3 3aBucuMoctu (16), yuuTbiBas
MPOMOPLMOHATBHOCTh MYTH TPEeHUsI U 4Hcia cMeH N, paboThl mepenayu B CYTKH,
HOJTYYaroT Kpex =3 New - Koapdumment K,  yduuTbiBaeT BIMSHUE TeMIEpaTypbl
okpyxatromieir cpenbl, npu 25<T<150°C mpunumarot K; = 1 ; npu skcTpemanbHbIX
ycnoBusax K; > 1.

Ecnu no pacuery 3nauenune xkoddduimenta K, > 3, To BO3MOKHOCTH MEpeaadn
UCIIOIB3YIOTCS HEJOCTATOYHO M CIIEAYET MPUHATH MEPBI MO YIYUYLIEHUIO YCIOBHI
paboTHI.

IMepenayu BUHT-ralKa:

[lepemaun BUHT-TaiiKa TpeIHA3HAYCHBI I MPeoOpa3oBaHUs BpaIlaTeIBHOTO
JBUKCHUST B IOCTYyMAaTeIbHOE W HAaoOOpoT. B 3THX mepemadax WCIHOJIB3YIOT Tapbl
BHUHT-Talika cKoJbxeHus (puc.2.19, a) unu kauenus (puc.2.19, 0).

JlocToMHCTBaMH Tiepe/iad BUHT—TaiKa SBISIOTCS OOJIBIION BBIUTPHIINI B CHJIC,
BBICOKAsi TOYHOCThH TMEPEMEIICHHM, Maylas METAZIOEMKOCTh, YTO TO3BOJISIECT IIUPOKO
UCIIOJIB30BaTh WX B TPY30MOABCMHBIX MEXaHHM3MaxX, HalpUMEp, B BHHTOBBIX
JOMKpaTaXx, B MEXaHM3Max TI0Jad CTaHKOB M MpuBOAaX poOOTOB, a Takke
HU3MEPUTEIBHBIX U PETYIIMPOBOYHBIX MEXaHHU3MaX.

K Hemocrarkam cienyer otHectn Huskuii KIIJl B mepemadax CKOJMbXKEHUS U
CJIOXKHOCTh M3TOTOBJICHHS B TIEpe1adax KaueHUsI.

[lepenaun CKONMBKECHHSI COXPAaHWJIM IIUPOKOE NPHUMCHCHHE BCIICJICTBHE
MPOCTOTHI KOHCTPYKITUU M OTPaOOTaHHOW TEXHOJOTHUH TOJIYYCHHS pe3bObl. B mensx
noBeimieHnss KIIJ[ B mepenayax BHUHT-raiika CKOJIBKCHHUS WCIOJIB3YIOT PE3bObI,
UMCIOIINE TTOHMKCHHBIA TpHUBEACHHBIM KodhduiueHT TpeHus. K HUM oOTHOCATCA
TpamneueuaaibHble U YHNOpHbIE pe3bObl (puc.2.20) c¢ yrmamu pabdodero mnpoduis
COOTBETCTBEHHO 15 1 3°.

—
.

yRd

Puc.2.19 Tlepenaua BUHT-TaiKa: a — CKOJbXEHUS;, O — KaueHUsI
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Puc.2.20 Buasl ceueHuit BUTKa pe3bObl.

TpaneuennanbHyo pe3b0y B OCHOBHOM JIMANa30HE JTUAMETPOB BBITOIHSIOT
MEJKOHM, cpeaHed U kpynHol. OCHOBHOE NpPUMEHEHUE HAXOAMUT CpeAHssi pe3poa.
VYnopHble pe3pObl TPUMEHSIOT MPU JASUCTBUM Ha mepeaady OOJbIION OJHOCTOPOHHEHN
Harpy3ku, HalpuMep, B IIpeccax WKW HAKUMHBIX YCTPOMCTBAaX MPOKATHBIX CTAHOB.

[lapa BuHT-raiika JoDKHa 00J1aJaTh BBICOKOM  HM3HOCOCTOMKOCTBIO U
COMPOTHUBIISIEMOCTBIO K 3ae/annto. [103TOMy OOBIUHO MCHOJIB3YIOT CTaJbHbIE BUHTHI B
COUETaHUU C OPOH30BBIMU, PEKE YYT'YHHBIMH raiKaMH.

Jlist BUHTOB OOBIYHO MPHUMEHSIOT KOHCTPYKIMOHHBIC YIIYYIIEHHbIE CTaJIH,
HanpuMmep, crtane 45 wmm  crane 50; ecnM NpU  WM3TOTOBIEHUUW  BHUHTOB
MpeaycMaTpUBAIOT 3aKaJIKy (C mocieayroei maudoBKoi), TO TPeaNnOYTUTENbHBIMU
apistoTess ctanu 651 m 40X. B mensix ymeHblIeHUST KOpOOdeHHsS (MCKaXKeHUs
pa3MepoB) BMECTO 3aKaJK{ IPUMEHSIOT a30TUPOBAHHUE; B 3TOM CIIy4ae HCIHOJB3YIOT
ctaniu tuna 40XDA, 18XI'T u np. Ilpu a3orupoBaHuM AOCTUTraeTCss HAMOOJbIIAS
TBEPAOCTh TMOBEPXHOCTH, 4YTO OOECIEUMBAET MOBBIIMIEHHYI0 H3HOCOCTOMKOCTD
nepenayn.

["aiikn BBIMOJHSIOT U3 OJOBSHUCTBIX OpoH3, Hampumep, bpO10d1, B mMeHee
OTBETCTBEHHBIX KOHCTPYKUHUAX U3 Oe3omoBsiHucToro cruiara LIAM 10-5, a mpu mambix
CKOPOCTSIX M Harpy3kax UCHOJIb3YIOT aHTU(PUKIIMOHHBIN YyTYH.

[lepenaua BUHT-Taiika MOKET OBITH BBINOJIHEHA C BpalIalONIMMCS BUHTOM W
MOCTYNATENBHO MepeMeEIaeMoil raiikoil (Hanbosee pacnpoCTPaHEHHOE UCIOIHEHUE),
C BpallalOMMCS W OJHOBPEMEHHO IOCTYNATEIBHO MEPEMENIAEMBIM BHHTOM IpH
HEMOJBI)KHOU raiike (MpocThle TOMKpaThl, puc.2.21), a Takke ¢ Bpalaromencs
raiikol M MOCTyNaTeJbHO NEPEMEIIAEMbIM BUHTOM.

7.

],
0,5H.

Puc.2.21 BuHTOBO#1 JOMKpAT
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il ik _E‘P

|
II [Uar & I Il Llar B,
Puc.2.22. Tlepenaua BuHT-raiika quddepeHuaibHoro Thna

Jlns  oueHb MENJICHHBIX TMEPEMEINICHUA TMPUMEHSIOT BHHTBI ¢ Jud-
dbepeHMaIbHON pe3b00oit (puc. 2.22), T.€. ¢ AByMs pe3b0aMu OJHOTO HaAIpaBJICHUsI, HO
¢ pazubiMu maramu Py u P,. Tlpu moBopoTe BuHTa 1 Ha 01MH 000POT MOBHKHBINA Y3€I
2 mepeMeniaeTcsl Ha BeJIMYMHY, PaBHYIO Pa3HOCTH IIaroB pe3b0, KOTOpas MOXKET ObITh
OYECHb MAJIOK.

IIpu wuyumcne 3axomoB 2z OoJblle JBYX Tapa BHUHT-Taiika MOXET OBITh
HCIIOJIb30BaHa B MEXaHU3Max ¢ OOpaTHUMBIM JABHXKEHUEM, T. €. JUII MPeoOpa3oBaHUS
MOCTYIATENBHOTO ABMKEHUS BO BpalllaTeJIbHOE.

Baxnoli xapakTtepucTukol mnepenaun BUHT-raiika seisgercs ee KIIJ. KITJI
BUHTOBOW Taphl OMPEACIISIOT 110 OTHOIIECHUIO PaboThl, 3aTPAaueHHOM HA 3aBUHYMBAHUE
raiiku 6e3 ydera cwi TpeHus T,'B, k pabore raiilku Ha TOM € MEPEMEILEHUU, HO C
yuetoM cui Tpenust T,'B, rae f — yrosi noBopoTa raiiku.

_ gy
n=———r.
gy +9) (2.39)

®opmyna (2.39) nmokasbiBaeT, 4TO 1| MepeJayd BUHT-Taiika BO3pacTaeT Mpu
YBEIMYCHUH yTJla TMoabeMa \y, 4dYro oOecredymBaeTCcs TMpU HCIOJIb30BaHUU
MHOT03aXOJHBIX pe3sd. B  3Tom ciaywae xomoBas pe3pba MOXKET OBITH
HECaMOTOPMO3AIIeH W  HCIOJB30BaThCsl HE  TOJBKO JUId  IpeoOpa3oBaHus
BpAIlaTeIbHOTO JABIKCHUS B TOCTyNaTelIbHOE, HO M Hao0OpOT. DTO CTaHOBUTCS
BO3MOXHBIM, €CJIH YToJl ToAbeMa OOJIbIlIe yIila TPEeHHS ¢'.

Pacuer Ha nIpoYHOCTH.

OCHOBHOW TpPUYMHON OTKa3a Tepefad BUHT-Talika SIBISIETCS M3HOC BHUTKOB
pe3b0bl. [l obecnieueHnss HEOOXOIUMOIO CONPOTUBICHUS M3HAUIMBAHUIO MEepeaadn

CJICOAyCT OIrpaHUYUTh JaBJICHUC B pe3b6e:

F
px———=<pl,

myHz (2.40)
riae F — oceBas cuna, neiicTBytomas Ha BUHT; d) — CpeaHUN TuaMeTp pe3bObl;
H; - pabouas Beicota npoduist (s TpaneneugaibHoi pe3posr Hi=0,5P, nns ynopHoit
— 0,75P, rne P — mar pe3ws0Onl); Z = HrP — 4ncino BUTKOB pe3nObl Ha BHICOTE Taiiku
Hr.
[ToacTaBuB B 3Ty dopmyny 3HadeHuss H; u z, momyuum mjisi TpaneneuaabHOoN
pe3bObI
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2F

~—— _<[p].
wd, H. (7]

p
(2.41)

Jl1st pe3b0 ¢ apyrum npoduieM 3ta popMyiia U3MEHUTCS.
Beenss obGosnauenne yy = Hr/d, , momyuaroT Qopmyny s omnpeaencHus
CpeIHETO AMaMeTpa TpareneuJanbHON pe3bOb:

2F

dy, 2 |———— .
} my [Pl (2.42)

3HayeHus: Yy BBIOMpArOT 0OBIYHO B mpenenax 1,2...2,5; Oonbpllive 3HAYEHUS —
U1 pe3b0 MEHBILIUX TUAMETPOB.

JloryckaemMoe KOHTaKTHO€ JaBieHUE [p]| 3aBUCHUT OT OOJBIIOrO YHCIA
(dakTOopoB: MaTepHaiia TalKM M BHHTA, UX MEXaHUYECKUX U (UBUKO-XUMUUYECKUX
CBOICTB, IIEPOXOBATOCTH MOBEPXHOCTEH, BUIA MOBEPXHOCTHOI'O MOKPBITUS, THUIA
CMa304YHOro  Marepuana. XapakTepUCTUKA CMA304HOro Marepuana CaMbIM
CYLIECTBEHHBIM 00pa3oM BIUSAIOT Ha OSKCIUTyaTallMOHHBIE XapakTEPUCTUKUA U
HAJISKHOCTD Mepe/iady BUHT-Tailka.

K coxanenuto, u3-3a HeJOCTaTKa OSKCHEPUMEHTAIBHBIX JAHHBIX Y4Y€CTb
nepevrcieHHbie (HakTophl MU pacyeTe Nepenay BUHT-ralika B HACTOAIIEE BpEeMs HE
MpeCTaBIACTCS BO3MOXKHBIM. [lomyckaemoe naBieHUE [p] YCIOBHO OMNPEESIOT
TOJIbKO B 3aBUCUMOCTH OT TEpMOOOpPAOOTKM BHHTA, BBIOJHIEMOr0 OOBIYHO
CTaJIbHBIM, M MaTepuana raiiku. B dacTHoOCTH, 1JIs map: 3akalieHHas CTajib-OpoH3a
10...15MlIla, He3akaneHnHas craib - Oponsa 7...8 Mlla, He3akaneHHas cTaib - UyTyH 5
MIla. Ecnu BUHT HarpyxaeTrcs HE BO BpeMsl BpAILCHUS, JABICHHE MOXET OBITh
3HAYUTEIBHO MOBBIIIEHO.

ITocne ompenenenuss auamerpa dx mo dopmyne (2) HaxoAsaT OIMKANIIYIO
CTaHJApPTHYIO pe3b0y ¢ nuaMeTpoM drer>ds.

[Ipu nmpoexkTHpOBaHUU MEXAHU3MOB, B KOTOPBIX 00paTUMOE JABUKEHUE JOJHKHO
OBITh HCKIIIOYEHO, HAlpUMeEp, B JOMKpaTax, MPOBOAST pacyeT, MOATBEPKAAIOLIUN
BBITIOJIHEHUE YCIIOBUS CAMOTOPMO>KEHUS.

Poryaskubie nepexaum.

YToOBl MPUBECTU B COOTBETCTBUE MEXaHUYECKUE XAPAKTEPUCTUKH JIBUTATENS U
pabouell MalllMHbl, MEKy HUMH YCTaHABIIMBAIOT MEPEaTOYHbI MEXaHU3M, KOTOPBIN
MMEET CBOM MEXAHUYECKHE XAPAKTEPUCTUKHU.

MexaHu3Mbl, B KOTOPbIE€ BXOJST JKECTKUE 3BEHbS, COETMHEHHbIE MEXKIY COO0Oii
KMHEMATUYECKUMH ITapaMM ISATOTO Kilacca, Ha3bIBAKOT PhIYaKHBIMA MEXAHU3MAMMU.

B kuHeMaTH4ecKHX Iapax TAKWX MEXaHU3MOB JABIICHHE M HHTECHCUBHOCTH
W3HAIIMBAaHUS 3BEHBEB MEHBLIE, YEM B BBICIINX KUHEMATUYECKUX Mapax.

Cpenn pa3zHoo0pa3HbIX PBIYAKHBIX MEXaHU3MOB Haubomee
PacIpOCTPAHEHHBIMU SIBIISIIOTCSI TUIOCKUE YETBIPEX3BEHHbIE ME€XaHM3Mbl. OHU MOTYT
MMETh YeThIpe IapHHpa (IIAPHUPHBIE YETHIPEX3BEHHUKH), TPU IIAPHUpPA U OJHY
MOCTYNAaTENbHYI0 TApy WM JBa IIAPHUPA W JBE INOCTyNaTelbHble mapbl. Mx
UCIIONB3YIOT JUIsl BOCIPOU3BEIACHUS 3aJaHHOM TPAEKTOPUU BBIXOAHBIX 3BEHBEB
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MEXaHU3MOB, TpeoOpa3oBaHUsl JBWKCHUS, TMEpeaaud ABWIKEHUS C TEePEMEHHBIM
MepeIaTOYHbIM OTHOIIIEHUEM.
IIpenmyiecrna:
- mpeoOpa3oBaHKEe BpALIATEIBHOTO ABMXKEHHS B IOCTYINATEILHOE U HA000POT;
- HEOOJIBIIINE Pa3MEPHL;
- OoubllIE TIepeiaBaeMble HArpy3KH.
Henocrarku:
- HAUJIMYHE XOJIOCTOrO XOAa;
- OoJIBIIME AUHAMHWYECKUE HArpy3KH Ha KUHEMATUYECKHUE Taphl.

B kauectBe paboueil MamuHbI HauOoOJ€e 4YAcTO HCIOJNb3YIOT PbIYaKHbBIE
MEXaHU3MbI, IpUMep — ruApounanHAp (puc.2.23).

Puc. 2.23 I'mppoumnunap. 1 — kpuBomun, 2 — MOpIIEHb, 3 — UUIUHAP, 4 — CTOMKA.

3aBHCHMOCTh JIMHEWHBIX KOOPIWHAT B KaKOW-TMOO TOYKE MeXaHU3Ma  OT
0000IIEHHONH KOOpPAMHATHI — JIMHEHHas (QYHKIUS TOJO0XKEHHUS JaHHOW TOYKH B
MPOEKIMAX Ha COOTBETCTBYIOIINE OCH KoopauHaT X~ f(¢1).
3aBUCUMOCTH YIJIOBOM KOOPJIMHATHI KaKoro-inbo 3BeHa MeXaHu3Ma OT 0000IIEeHHON
KOOPAWHATHI — yIiIoBast (PyHKIMS MOJIOKEHUS JaHHOTO 3BeHa (M= f{@1).

[lepBast mpon3BOAHAS JIMHEHHOW (PYHKIIMH TIOJOXKEHHSI TOYKH MO 000OIICHHON
KOOpAWHATE — JMHEWHas mepenaTtouHas (YHKIUS JaHHOM TOYKH B TMPOCKIMIX Ha
COOTBETCTBYIOLIIME OCH KOOpAMHAT (MHOT/A Ha3blBAIOT «aHAJOr JIMHEHHOI

dx dx. dt dx
ckopoctu»). llycth ¢ = mpeodpazyemM c. = . Tak kak c=V u
p ). Iy do Ve IPCOOPasy it g Ve = Ve
dt _ nMeeM Ve — WU =
(PT] = (D] N (& (D—] = chx JI ch = (D] . chx .

[lonnas ckopocTs T. C OyaeT

Vc = V Vix + Viy : (243)

[lepBass mpou3BoaHAs YIJIOBOM (QYHKIMU TIOJOKEHUS 3BeHAa MO 000OIIEHHON
KOOpJMHATE — [IepeJaTOYHOE OTHOLICHHUE.
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do, dt o,
= U, | = =W,y (244)
do, dt o,

Bropas npousBogHas JUHEHHON (YHKIIUU MMOJOKEHUS 110 0000IEHHOW KOOpIUHATE —
AHAJIOT JINHEWHOTO YCKOPEHUS TOYKHU B IPOEKIUHUSIX HA COOTBETCTBYIOIIUE OCH.

. _ dy. _ (2.45)
T

Bropas mnpousBogHas yrioBol (YHKIMM TOJOXKEHUS 3BeHAa MO 0000IIEHHON
KOOpPJMHATE — aHAJIOT YTJIOBOIO YCKOPEHHUs 3BEHA.

Cuiibl 1 MOMEHTHI, JIEliCTBYOIIIME B MAILIMHHOM arperare.

JIBmKyue CUiibl U MOMEHTBI Fy 1 M.

PaboTta MBHXKYIIMX CHUJI U MOMEHTOB 3a LIMKJ MOJOXKUTENbHA: A, >0.

[uk1 — mpoMeXKyTOK BPEMEHH, TI0 UCTEUCHHUIO KOTOPOTO BCE KHHEMATHUUYECKHE
napaMeTpbl IPUHUMAIOT IEPBOHAYATBLHOE 3HAUCHHE, & TEXHOJIOTUUECKUH MPoIlecC,
MIPOUCXOAIINNA B paboyeli MallliHe, HAUMHAET OBTOPSTHCS BHOBD.

Cuitbl 1 MoMeHTHI conpotuBiieHus (Fe Mc).

PaboTa cuin 1 MOMEHTOB COTIPOTUBJICHUS 3a UK oTpuniatesbHa: A<0.

Cunsl Tspxect (Gj).

PabGota cuisl TSDKECTH 3a UK paBHA HYIMIO: Agi=0.

Pacuetnbie cunbl 1 MOMEHTHI (Dsi Mai).

®s; Mo;— ['1aBHBIE BEKTOPHI CUJI MHEPIIUU U TJIABHBIC MOMEHTHI OT CHJI MHEPITUH.
Peakunun B kunematudeckux napax (Qj).

Bonpocsl 1151 caMOnIpoOBepKM:
1. ITo xakuM TpuU3HAKaM KiIacCHPUIMPYIOTCs 3y0daThie mepeaadn?
2. IlpuBeauTe MoCiieOBATENBHOCTD pacyeTa 3y0yaTo rnepeaayu.
3. Uto Takoe MOJYJIb 3alleIICHUs ?
4. Kakue cuiabl BOZHUKAIOT B YEPBSIYHOM mepeaayde?
5.Kakne marepuasibl UCTIOIB3YIOTCS MPH M3TOTOBICHWU BEHIIA YEPBSIYHOTO Kojeca |
noyemy?
6. UTo onpeenstoT MpHu pacyeTe Ha TSATOBYIO CIIOCOOHOCTh PEMEHHBIX Mepeaay?
7. HazoBUTE OCHOBHBIC IPUYMHBI BBIXOJIa U3 CTPOS LIEMTHOW Mepenadn?
8. UTo ompenensoT Mpu MPOSKTHOM pacueTe Ha MPOYHOCTh BUHTOBOW Nepeaadn?
9. HazoBurte ycinoBue paboTocrnocoOHOCTH (HPUKLIIMOHHON nepenayu.
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3. Bajibl, 0CH M UX OIIOPBbI

[Ipy wW3ydyeHWH TEMBI CTOMUT OOpAaTHTh BHHMAaHHUE HA TO, YTO BaJbI
MpeaHAa3HAYCHBI JUISI Tepeadd BpallaTelbHBIX MOMEHTOB, OCH - TOJIBKO JIJIs
MOJIICPKaHUS CHIAIIMX Ha HUX jgeranedl. Kpurepuem pabGoTOCIIOCOOHOCTH Bajia
SIBJIICTCS YCTAJIOCTHAS MMPOYHOCTh M JKECTKOCTh. OCHOBHBIMHU CHJIOBBIMH (PaKTOpaMH,
BBI3BIBAIOIIUMH KPYyUEHUE U M3THO, ABIAIOTCSA KpyTsanui T u n3rubaromuii M MOMEH-
THI.

Crnengyer ydecTb, YTO pacueT Baja HAa YCTAJIOCTHYIO IMPOYHOCTh CUHUTACTCS
OCHOBHBIM, a Majas BeJIWYMHAa JOMYCKAaeMbBIX YIPYTUX TEPEMEIICHUH WHOTAa
BBIHY)KJAET OTPEICIATh pa3Mephbl Bajla HE IO YCJIOBHUSIM IPOYHOCTH, a MO YCIOBHUSIM
’KECTKOCTH.

OCHOBBI KOHCTPYHPOBAHUS M pacueTa BaJOB CJICIYeT BHUMATEIBHO H3yYUTh 110
noco6usm [10, 13, 18].

[Tpu pacuere MOMNIUITHUKOB HEOOXOJAMMO MOMHHTH, YTO JJIS KaXXJAOTO THIA H
pa3Mepa  TOJAMIMITHUKOB  JKCIICPUMEHTAJIBHO  YCTAHOBJICHBI  KOA()(PHUITUCHTHI
paboTOCTIOCOOHOCTH W OMNpeJeicHa JTUHAMHYECKas Tpy30MoAbeMHOCTh. HykHO
y4eCTh, YTO SKBUBAJICHTHAS TUHAMHYECKAsl HArpy3Ka ONPEACIISICTCS B 3aBUCUMOCTH OT
THUTIA TTOAIIUITHAKA ¥ OITOPHBIX PEaKIIH.

Banabl M ocH: KOHCTPYKUI M.

Bpamaromuecss uiam Kadaromigecs IeTalld MEXaHM3MOB YyCTaHABIMBAIOT Ha
BaJlaX WM OCSX, KOTOPBIC IEHTPUPYIOT ATH JETaIN OTHOCHTEIHLHO OCH BpAIllCHUS WU
KaueHUHI.

Ban nmonnep)kuBaeT CHUIAIINE HA HEM ACTAlld M MEpeNacT KPYTSIIUKA MOMEHT.
[Ipu paboTe BaJl HCHBITHIBACT HM3THMO W KpPydyeHHWE, a B OTACIBHBIX Ciy4asx -
JOTIOJIHUTENIFHO PACTSHKCHHE U CKaThe (Bajl, HA KOTOPOM CHAMT YEPBIUYHOE KOJIECO).

Och TONBKO TOACPKUBACT BUAAIIME HA HEW JeTand. B oTiaudne oT Baja OHO He
nepeaaeT KpyTsamuid MOMeHT. OCh UCIIBITBIBACT B OCHOBHOM W3TW0, HHOT/Ia — HM3THO
u coxkarue. Ocu OBIBalOT BpaljaroIuecs ¢ HEMOABIKHBIE. Bambl - Bcerma
BpaIaoNIecs.

1. ITo popme reomerpudeckoit ocu OBIBAIOT:

a) npsimele (paconnsie) (puc.3.1 a, 6);

0) xonenuarsie (puc.3.1 B);

B) ruokue (puc.3.1 r).

2. ITo KOHCTPYKITMH TPSIMbIC BaJIbI K OCH OBIBAOT:

a) rmagkue (puc.3.1 a);

0) crynenuatsie (puc.3.1 0).

3. Ilo Tumy cedeHHs BaJibl U OCH OBIBAIOT:

a) CIUIOIIHEIE;

0) moJsie.
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Puc.3.1. KoHcTpyKkiuu BajioB: a) MIaJKuii; 0) CTyleH4aThli; B) KOJIEHYATHIN; T)
rUOKUi.

dopma BaJioB U OCel pa3HOOOpa3HA U 3aBUCUT OT BBIMOJHIEMOE UMH (DYHKITUH.
NHorna, Bajibl W3rOTABIMBAIOTCS COBMECTHO C JPYTUMHU JACTalsMHU, HaIlpUMED,
HIECTEPHSIMHU, KPUBOIIUIIAMHU, IKCIIEHTPUKAMMU.

['mbkue BaJibl W3rOTaBIMBAIOTCS  MHOTOCJIOMHOW  HABUBKOM  CTaJbHOMU
MPYKUHHOW TIPOBOJIOKM Ha TOHKUH LEHTpaJbHbIA CTepKeHb. OHU COXPaHSAIOT
JIOCTAaTOYHYIO TUOKOCThH JIMIIIh TPU HEOOJBIINUX AUAMETpax, TaK Kak MPU YBEIUUYCHUS
IMaMeTpa MOMEHT WHEPUMU CEYEHHUs, a, CJIEIOBATEIbHO, M KECTKOCTh PE3KO
Bo3pacTtaioT, [loaToMy Mpu BCEX MOJIOKUTEIBHBIX KadeCTBaX M yJI0OCTBE MPUBOJA,
Takue BaJlbl HE MOTYT MepeaaBaTh CKOJIbKO-HUOYAb 3HAUYUTEIHHOW MOIIMHOCTH M
HMMEIOT CPABHUTENBHO Y3KOE TPUMEHEHHUE.

B kauecTBe MaTepualioB MJIsI BAJIOB MPUMEHSIIOTCS CPEIHEYTIIEPOIUCTBIE CTAIU
tuna  Crt. 40, Cr. 45, C1. 50, C1. 40X, C1.40XH U1 11p., 00b14HO ¢ TEpMOOOPAOOTKOI
no cpennerr TBepaoctu. Illeliku BanoB, paboTarolue Ha TPEHHE B MOAIIMITHUKAX
CKOJIbKEHHSI, TOJDKHBI UMETh Oosiee TBepayto noBepxHoctb (HRC=50-60), yto moxer
OBITH IOCTUTHYTO NMpUMeHeHHeM 3akayiku TBY unu neMeHTanuu u 3aKkaiki.

XapakTepHOM OCOOEHHOCTBIO BAJIOB SIBISETCS TO, YTO OHU pabOTalOT MpHU
UKJIMYECKOM U3rube HamboJiee ONMacHOr0 CUMMETPUYHOIO IMKJIA, KOTOPBIM
BO3HUKAET BCJEJACTBUE TOTO, UYTO BaJl, Bpallasch, MOBOPAYMBAETCS K JIEMCTBYIOIIUM
M3ru0aroNMM Harpy3kam TO OJHOW, To Apyroi cropoHoil. Ilpu paspaboTke
KOHCTPYKIIMH BaJia JOJIKHO OBITh 00paIlleHO caMoe MPUCTaTIbHOE BHUMAHUE Ha BHIOOD
MpaBUJIbHONU €ro ¢Gopmbl, YTOOBI M30€KaTh KOHILECHTPAIIMU HANpPsHKEHUHW B MeECTax
MePEeX0/I0B, MPUUYUHONW KOTOPBIX MOTYT OBITh yCTaJIOCTHBIE paspymieHus. C sToi
LeJbI0 ClienyeT u30erarh:

a) pe3KHX MEePEX0J/I0B CCUCHHUIA;

0) KaHABOK M MaJIbIX PaJUyCOB CKPYTJICHU;

B) HEKPYIJIBIX OTBEPCTHUH;

r) rpyooii 00pabOTKH MOBEPXHOCTH.
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JIJist OLIEHKU MPaBUIIBHOTO BBIOOpA reOMETpUYECKOM (POpMBI Bajia MOJIBb3YIOTCS
TUIPABINYECKON aHaIoruel, kotopas riaacut: "Eciu KOHTyp JieTaiau npeacTaBUTh KaK
TpyOy, B KOTOPOH JIBUKETCS KUJIKOCTb, TO TaM, IJI€ MOTOK TYpOYJIEHTHBIH, BOSHUKHET
KOHLICHTPALIUS HANPSKEHU '

KoHncTpykius Banos

Ban ycranaBnuBaeTcs Ha OIOPBI.

Onopvl — 3TO YCTPOWCTBA, MOJJEPKUBAIOIIME Bajdbl U OCH B 3aJaHHOM
noJyioxkeHuu. [{angha — 3TO YacTh Bajla WJIM OCH, OXBaTbiBaeMas onopoil. OHu nenstcs
Ha:

a) IINIIBL;

0) menKwu;

B) TIATHI.

[un — aTo nanda, pacnojaokeHHas Ha KOHIIE BaJia.

[lefika — 310 Handa, pacnoyioxkeHHasi B CpeIHEH YaCTH Bajia WK OCH.

dopmMa MUNOB U IIEEK MOXKET ObITh UWIMHAPUYECKON, KOHUYECKON U
chepuueckoil.

[Ipu nelicTBUM OCEBBIX HArPYy30K Ham(bl HA3bIBAIOTCS MSATAMHU.

Puc.3.2. KOHCTpYKTHBHBIE 3JIEMEHTHI BaJa.

Jins  ymobctBa cOOpKM M PAaBHONPOYHOCTH  BaJIbl  W3TOTABJIMBAIOT
CTYIICHYAThIMH, C KPYTJIBIM TIOTIEPEYHBIM ceueHueM. [lepexoq oT omaHOro auamerpa
CTYIICHM K JAPYrOMY BBHINIOJHSACTCS 1O paauycy (TanTenb); i OO0JIeTYCHUS
nuMOBaHUS BMECTO TajTCId JICJAIOT KOJBICBYIO TPOTOUYKY, OJHAKO CJCAYyeT
YUUTHIBATh, YTO TalTeIb MW MPOTOYKA-KOHIIEHTPATOPHl HANpPSDKCHHH, W HAJI0
CTPEMHTHCS K MUHUMH3AIIUU UX YUCIIA.

K KOHCTpPYKIIMM BaJlOB TPEIBSABISIOT CJIACAYIONIHNE OCHOBHBIC TEXHUYCCKUE
TpeOOBaHUS.

1) obecrnieueHrEe COOCHOCTH MTOCAI0YHBIX MECT;

2) OTCYTCTBHEC HEKPYIJIOCTH, KOHYCHOCTH M OTPAaHKH Y ITWIMHAPUYCCKHX
Y4aCTKOB;
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3) meprneHANKYISIPHOCTh OTIOPHBIX TOPIIOB;

4)  HeoOXoguMMoOe  KayecTBO  IOBEPXHOCTH,  XapaKTepuzyemoe  ee
IEPOXOBATOCTHIO;

CoocHOCTh MOCaJOUYHBIX MECT obecneunBaeTcs ykazanuem gonycka no CTCOB
636-76. Jlomycku Ha pa3Mepbl W KJIacChl IIEPOXOBATOCTH Ha IOCATOYHBIC
MOBEPXHOCTH OIPENACTSIOTCS BBHIOpAaHHBIM KBAIMTETOM mocanku. J[lms meraned,
TpeOYIOMKUX TOYHOIO MPOSKTHPOBAHMSI Ha Bally MPUMEHSIOT MEPEXOAHBIE TTOCATKH, HO
7 u 8 kBanurery. [Ipu 3TOM nepenady KpyTsIIEro MOMEHTA € BaJla Ha MOCAKEHHYIO Ha
HETO JETalb OCYIIECTBISIIOT C TIOMOINBIO PA3MYHBIX COCAMHEHHUH (IITH(TOBBIX,
[IMIOHOYHBIX, HUTKIEBBIX). B MamorabapuTHeIX peayKTOpax MPOU3BOIAT (DHUKCAIHIO
aetaneii mWTU(TOM, CTOMOPHBIM BHHTOM, a TakXKe C IOMOIIBIO HEMOIBUKHBIX
HACaJIOK.

Ha paGodyem ueprexxe Bajla YKa3bIBaIOT IIEPOXOBATOCTH MOBEPXHOCTH, BH]I
MOKPBITHSI U TEPMHUYECKON 00paOOTKH, BEIMUUHBI PaIUAIbHBIX M TOPIEBBIX OWEHUN
M0CaOYHBIX TTOBEPXHOCTEH, TPU HATMYUU 3yObEB MPUBOAAT 3yOOpE3HYIO0 TaONIHUIly B
cootBeTcTBuE ¢ ['OCTom. Kpome Toro, Ha ueprexke YKa3blBAalOT OCHOBHBIC
TEXHUYECKHE TPeOOBAHMUS.

ITpumep:

1) [ToBepxHOCTB 3y0a azoTupoBaTh Ha Ti1youny 0,05 ... 0,1 mwm,

2) TBeprocTh azotupoBaHHol noBepxHoctd HRC T 56. ocranbubix HB= 310 ...
340.

3) [loBepxHocTH, 0003HaUeHHBIE X, HE a30TUPOBATh.

4) Pabouyto MOBEpXHOCTh 3y0a MPUTEPETh.

5) Heyka3anHble mpenefibHblE OTKJIOHEHHUS pa3MepoB, oTBepctuil - mo HI2,
BaynoB h12, octanmsubeIx 1T 14/2.

Pacyersl Ba/10B HA NPOYHOCTH U )KECTKOCTD.

IIpoekTHBIN pacyer.

IIpy 1npoexkTHOM pacuere, KOIZa H3BECTHBI IIepelaBacMble HarpysKHu,
MUHUMAJIBHBIN HaMeTp Baja BBIUMCISETCA MPU ero padoTe TONbKO Ha KpydyeHue
(M3ru0 MCKIIOYAETCS MYTEM MOHMXKEHMsSI JOMyCKaeMbIX HarpsbkeHui). [lomydeHHbii
pacUeTHBIN AUAMETD:

3.1)

JIOJDKEH OBITh YBEIWYEH Ha IIyOWHY IIMOHOYHOIO Ma3a U OKPYIJIEH J0 Oimkaniiero
CTaHJIAPTHOTO 3HAYECHHS.

rae (Tq)p—pacueTHoe 3HaUEHUE KPYTAIIET0O MOMEHTA,

[Tx] = 20 ... 50 Mna — pgomyckaeMoe HamnpsbKeHUE Ha KpydeHue, i
CPEIHEYTIEPOUCTHIX CTajleil MOHUKEHHOE 33 CUET UCKIIOUEHUS N3ruoa;

YTOYHEHHBIN pacyeT BaJIOB NMPOM3BOJIUTCS HA COBMECTHOE JIEUCTBUE M3rHba U
KpY4YCeHUsS, HOpPMaJibHbIE OT H3rMba U KacaTelbHble OT KPYUYCHHUS HaIPsSIKEHUS
cymmupytorcs oosrano 1o Il (a nnoraa nmo IV) Teopuu mpouHOCTH.
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Omopbl M3rHOAOIIMX MOMEHTOB CTPOSATCS OTACIBHO B BepTUKanbHOU (Y) M
TOPU3OHTANBHOU (Z) TUIOCKOCTAX. Bce cumibl paszmaraioTcss Ha COCTaBISIOININE,
JCHCTBYIOIINE B 3TUX INIOCKOCTAX. Pe3ynbTupyromias 31mopa u3ruoarnmx MOMEHTOB
MOJIY4aeTCsl BEKTOPHBIM CYMMHPOBAaHUEM MOMEHTOB, ACHCTBYIOIIMX B TIOCKOCTH (Y)
u (Z) (Puc. 3.3).

3
; |
4 S
SN B A A
R
Rav e Rsy
R Mnockoctb Y-Y

M3r6atoLwmnini MOMeHT
oT cunbl R-Mr

M3rbatowwmii MOMeHT

oT cunbl P-Mp M-
@ Pe3ynbTup. MOMEHT B
IEE| nnockoct Y-Y - My My o M
U
Raz A Rez

MnockocTtb Z-Z

Ma M3r6atoLmnini MOMEHT OT
cunbl A B nnockoctn Z-Z

@ KpyTswmit MOMeHT Mk

Puc. 3.3. Dmropsl U3rubaronux U KpyTsIIIMX MOMEHTOB Bajia

PaCCMOTpI/IM pacucT Bajia Ha MPUMCPC YCPBIKA.

PacyeTHBIIT MOMEHT:
_ 2 2
M, =M} +M; (3.2)

Pacuetnoe HaIIPAKCHHC!

rowoooold? (3‘3)

I[I/IaMCTp B OITaCHOM CCUYCHUM:

(3.4)

Pasmep d HyXHO yBeIMYUTh Ha TIYOMHY IIMNOHOYHOIO Ma3a, a €CJIMU Bal
LUIMIEBOM, TO - HAa IBOWHYIO BBICOTY LIJIUIIOB.
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Pacuert Ha cj10:xHOE COITPOTHUBJICHHE.

Tak kak BaJjbl pa60Ta10T Ha ]_II/IKJII/I"ICCKI/II\/'I I/ISFI/I6, TO KPUTCPUCM IIPOYHOCTH IJIA
HHUX CIYXUT NPCAC] YCTAJIOCTH (BBIHOCJII/IBOCTI/I) Marcpualia IMnpu CHUMMCETPUYHOM
OHUKIIC.

HpI/I pacdueTe Ha CIIOKHOC COIMPOTHUBJICHUC OLICHUBAIOT K03(1)(1)I/ILII/ICHT 3alriaca
IMPOYHOCTHU B OIIACHOM CCYCHHU BaJia.

OHpCIICJIHIOT KO3(1)(1)I/II_II/ICHT 3araca IMpoO4YHOCTHU S U CPABHUBAIOT C JOIIYCTUMBIM
[s].

VYcnoBue NpOYHOCTH UMEET BUJL:
S>[S], (3.9)
rae [S] — nomycTuMblil K03 UIMEHT 3amaca yCTaJIOCTHOM MPOYHOCTH, IS
BaJIOB PEIYKTOPOB 0011I€T0 Ha3HaYeHUs npuHumatot [S]=1,5...2.5;

S — k03 UIMEHT 3amaca ycTaIOCTHON MTPOYHOCTH;

S -8

O T

S:—
, 3.6
N (3.6)

I'A€ So, St - KOC—)(i)(I)I/ILII/ICHTBI 3araca IMpoO4YHOCTHU 110 KAaCAaTCIbHBIM U HOPpMAJIbHBIM

HaIIPSKCHUAM.
(o)
S, = s ,
kO'
8 ) Ga + WO"G’H
[oa

S =— 1 -

r_k D
T YT
A a WT m

I71€ G.|, T.| — NpeJeNbl BHIHOCIMBOCTH MaTepHayia Mpu U3rube W KPyuyeHUHu ¢
CUMMETPHUYHBIM [IUKIIOM;
c.1= 0,350+ (70...120) H/mMMm?, 1.1 = 0,580;
ks, ke - addexTrBHBIE KOADPUIIUEHTHI KOHIICHTPALIUN HAIPSKEHUH;
€c, €1 - MacIITaOHbIE (PAKTOPHI AJIs1 HANIPSKEHUH M3ruda 1 KpydeHus;
Yo, Wi - KOADPUIMEHTHI, YUUTHIBAIOIINE BIUSHUE CPEAHETO HAIpPSKEHUS
[MKJIAa HA YCTAIOCTHYIO MPOYHOCTB;
Ga, Ta — AMIUIUTYbI IIUKJIOB HOPMAJIBHBIX U KacaTEeNbHbIX HAPSLDKEHUH Mpu
U3rude u KpyyeHuwu;

(3.7)

(3.8)

M
o, =— (3.9)

a w%z >
05T

7, —W; (310)
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Om, Tm — CpPCIHUC 3HAYCHHA HaHpH)KeHI/Iﬁ OUKJIIOB HOPMAJBHBIX H
KacCaTCJIIbHBIX HaHpHX(eHHﬁ;

PacueT Ba/10B Ha :KeCTKOCTb.

B HexkoTophIX clly4asix TPOYHBIA Bajl HE YJAOBIECTBOPSAET TpeOOBaHUIM
KECTKOCTH - JeopMannu U3ruda Wik KpydeHUs: MPEBBIIIAIOT TOMYCTUMbIE HOPMEIL. B
YaCTHOCTH, HampuMep, OO0JIbIION MPOrud BajlOB MOXKET MPUBOAUTH K MEPEKOCY 3yOhEB
HIECTEPEH B 3alICTUICHUU U, CJIEI0BATEIbHO, MOBBIIIEHHOMY UX U3HOCY.

KecTkocTh Bajla TpU KPYUECHUH OLIEHUBAIOT YIJIOM 3aKpYUHMBAHUS HA €IUHUILY
JUTUHEBI Baja

0= <[p]
G/, (3.11)
rne G — MoOIyInb ynpyrocTu marepuana mpu casure (mis cramu G = 8:-10%

MITa)
1p - OJISIPHBII MOMEHT UHEPLIUH CEUEHUS Baja
[=0.1d*
[@]— momyckaeMblit yron 3akpyunBanus [@]= 5...22% 10 pag/mm.

IMommMNnHUKY KaveHus, BLIOOP M pacyeT HA MPOYHOCTD.

[ToamMMHUKY KaY€HHS - 3TO ONMOPHI BPAIIAIOIIMXCS WM Ka4alolUXCs IeTaleH,
B KOTOPBIX JJIEMEHTAMM Kau€HUs CIy>KaT IIapuku uiau ponuku 2 (puc.3.4),
YCTAHOBJICHHBIE MEXY HAPY>KHBIM | U BHYTPEHHUM S5 KOJbLIAMHU U YJIEpKUBAEMbIC Ha
OMpeIeIEHHOM PACCTOSHUM JAPYT OT Apyra o0oiiMoii 3, Ha3siBaeMoO# cernapartopom. B
npouecce paboThl OAHO M3 KOJEIl| MOJAIIMIHUKA KaK MpPaBUJIO HEMOABH)XKHO, a Tela
KaueHHsS KaTsTCS IO KejnodaM KoJIel - JOpOoKKaM KadeHus 4. B HEKOTOphIX TUMax
MOAIIMITHUKOB OJHO WM 00a KOJIbIla MOTYT OTCYTCTBOBATh JUISI YMEHBIICHUS
JTMaMeTpaJbHbIX pa3MepoB (B HUX Tella KAUYCHHS OIMHMPAIOTCA HEMOCPEICTBEHHO Ha
MOBEPXHOCTh Bajla WM Kopiyca). Psa MNOMIMIMIIHUKOB Kadye€HUsS BBIMYCKACTCA C
VIUIOTHEHUSIMH. B  HEKOTOPHIX MOAIIMIIHUKAX Kauy€HUsI MOXKET OTCYTCTBOBATh
cemaparop. llocagouyHbie MOBEPXHOCTM BHYTPEHHETO M HAPYXKHOTO KOJIbIIA Kak
MIPaBUJIO TJIAJIKUE ITUINHIPUIECKUE, HO UMEIOTCS pa3HOBUIHOCTHU KoJiell ¢ OypTHKaMH,
C KaHaBKaMH, C IMWIMHIPUYCCKUMHU WIN CHEPUUYECKUMU BBIEMKAaMH, C OTBEPCTHUSIMHU
IUIsl TIOABOJA CMAa3KH, C KOHMYECKOW PACTOUYKOM, C AKCIEHTPUCUTETOM IOCATOYHOM
MOBEPXHOCTH M TIOBEPXHOCTU OEroBOM JOPOKKHU, C BHYTPEHHHUM KOJIBIIOM Ha
Pa3x’KUMHOM BTYJIKE U T. II.



Puc. 3.4. IllapukoBbIi paguaibHbII OMHOPSHBIN MOIIIAITHUK

Tunsl 1 KOHCTPYKTHUBHBIE OCOOEHHOCTH MOAIIMITHUKOB KaueHUs MPUBEACHBI B

I'OCT 3395-89, a Takxke B HOpMAJISIX HOAIIMITHUKOBBIX 3aBOJIOB.
JIOCTOMHCTBA MOAIIUITHUKOB KaUeHUSI:

- CPaBHUTEJILHO HEOOIbIIAsi CTOUMOCTD BCIIEICTBUE MACCOBOTO IIPOM3BOJICTBRA;

- MaJible TOTEpPH Ha TPEHUE U HE3HAYUTEJIbHBIM HarpeB B mpolecce padboThl;

- MaJlble OCEBbIE Pa3Mephl;

- MPOCTOTa MOHTAXA;

- BBICOKAs CTENEHb B3aMMO3aMEHSIEMOCTH.

Henoctatku moaImMnmHUKOB:

- OoJbllIve pajralibHbIE Pa3MeEphl;

- BBICOKAasl YyBCTBUTEIBHOCTH K yIapHBIM M BUOPALIMOHHBIM Harpy3Kam;

- IIyM, YMEHbIIIEHUE JOJITOBEUHOCTH MPH MOBBIIICHUH YACTOTHI BpaICHUSI.

[loAmMMHUKY ~ KayeHHs KIaCCUPUUUPYIOT MO  CIEAYIOUIUM  OCHOBHBIM
MpU3HAKAM.

[To ¢opme Ten kayeHUs: MIAPUKOBBIE U POJIUKOBBIE, TPUUYEM MOCIETHUE MOTYT
OBITh HWIMHIPUYECKUMU, KOHUYECKUMHU, UTOJIbYATHIMU, O0YKOOOPa3HBIMU U BUTHIMH.

[lo HanpaBieHHIO BOCIPUHUMAEMOM HArpy3Ku: pajauaibHble, paguiIbHO-
YIOpHBIE, YIIOPHO-PaIUaIbHbIE U YIOPHBIE.

[lo umcny psgOB Ten KayeHUs: OJHOPSAHBIC, JBYXPSAIHBIC, TPEXPSAHbIC,
YeTBhIPEXPSATHBIE U MHOTOPSITHBIE.

[Io cnocoOHOCTH caMOyCTaHaBIMBATHLCS: HECaMOYCTaHABIMBAIOIIMECS U
camoycTaHaBlMBaroluecs (cpepruueckue, A0MyCKaIIIMe Yroll epeKoca BHYTPEHHETO
1 Hapy>XHOro Kouell g0 2-30).

[To raGapuTHbBIM pazMepaM: Ha cepud (15 KaXKI0ro MOAIIUITHAKA TPU OJTHOM U
TOM € BHYTPEHHEM JUaMETpe UMEIOTCS pa3lIMYHble CEpUH, OTIIMYAIOIINECS HeCyIlen
CIIOCOOHOCTBIO MOAIIUITHKKA, T. €. pa3MepaMH KoJiell ¥ Tel KaueHus). B 3aBucumocTtu
OT pa3Mepa HapyKHOro AuamMeTpa MOJIIIUITHUKA U IIUPHUHBI, CEPUU MOAPA3AEIIOTCS
Ha cBepxiérkue (puc. 3.5, mos.1), nérkue (puc. 3.5, no3.2), cpeanue (puc. 3.5, 1no3.3),
Tsokénbie (puc. 3.5, mo3.4), nerkue mupokue (puc. 3.5, mMo3.5) U cpeaHue MHUPOKHUE
(puc. 3.5, 1103.6).
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7@
Y

Divis

Puc. 3.5. OTHOCUTENBHBIE pa3MeEpbl CEPUI MTOAIINITHUKOB

1. apukoBeiii paguanbHbiil (puc. 3.6.1) - camblii MacCOBBIM, pacHpocTpa-
HEHHBIN U JlemeBblil ThN. BocnpuHuMaet paguainbHble 1 HEOOJIbIINE OCEBbIE HATPY3KU
(mo 70% ot HeucnoJib30BaHHOW panuanbHOil). IlpuMeHsTh ciemyeT Be3ze, II€ 3TO
BO3MOKHO.

2. apukoBsiii chepuueckuit (puc. 3.6.2) - caMOyCTaHABIUBAIOIIUICS THIIL.
Bocnpunumaer panuanbHble W HE3HAYUTENbHBIE OceBble Harpy3ku (mo 20% ot
HEHUCI0JIb30BaHHOM paaunanbHol). [Ipumensercsa tam, rie ocu onop CMEXHbI WK TpU
rUOKUX JITTMHHBIX BajaxX, MMEIOIIUX OOJBIION Mporuod.

3. lllapukoBsiii paguaibHO-ymopHbId (puc. 3.6.3). Bocnpunumaer paauaibHbIe
W 3HAaYUTENbHBIE OCEBble Harpy3ku. lMeer riyOokuMe KaHaBKW; pazbeMHBIN -
yCTaHaBIMBaeTcs nonapHo. [IpuMeHsiercsa Tam, e OceBble HArpy3KH CPAaBHUTEIBHO
BEJIUKHU.

I T T |
S - - N\
. | - | )

1 2 3 4 5

i Ra%‘k

@)}

7 8 9

Puc. 3.6. Tunpl NOAIIAITHUKOB KaYE€HUS.
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4. PonukoBbii numauHapudyeckuit (puc. 3.6.4) - BOCHOPUHUMAET TOJBKO
paaualibHbIe, HO, OJarogaps JMHEHHOMY KOHTAKTY, OOJIbIINE [0 BEJIUYMHE HATPYy3KH.
[IpumensieTcs TaM, T/i€ HET OCEBBIX HArpy30K.

5. PonukoBelit chepudeckuit (puc. 3.6.5) - BoCOpUHUMAET OYEHb OOJIBIIIHE
paavalibHbIE U JJOBOJILHO 0OJIbIINE OCceBble HArpy3ku. CaMoyCcTaHaBIMBAIOLIUNACS THII.
[Ipumensiercs TaM xe, rae THM (2), Ho Ipu OOJIBIIKUX HArpy3Kax.

6. PonukoBblit koHMYeckuil (puc. 3.6.6) - BocnpuHUMAET OOJBIINE paJHalibHbIe
U OoJyiblIME OCEBbIE€ HArpy3KH, YHUBEpPCAJbHBIM, pa3beMHBIA THUI MOJUIUITHUKA.
PekomeniyeTcs, B 4aCTHOCTH, JIJIsi KOHUYECKUX 3yOUaThIX mnepeaad. Y cTaHaBIMBAETCS
MOMAapPHO, MPU U3HOCE PEryIUPYETCs OCEBOM 3a30p, /Ul Yero moj ¢iaHIaMu KpbILIeK
npeaycMaTpuBaeTcsi HAOOp peryJMpoOBOYHBIX MPOKIANOK WM YCTaHABIMBAIOTCS
PETyJIMPOBOYHbBIE TANKH.

7. PonukoBsiil ¢ BuThiMu ponukamu (tunt XAMT) (puc. 3.6.7) - BocipuHUMAET
TOJIbKO paJMalibHble HAarpy3KH, XOpOIIO COMPOTUBIAETCS ynapy Oyaroaaps yrnpyrum
pPOJIMKAaM, M3TOTOBJICHHBIM U3 IJIOTHO HABUTOU MPOBOJIOKU MPSMOYTOJIBHOIO CEUEHUS.
He obOnagaer BBICOKOW TOYHOCTHIO, IO3TOMY MPUMEHSETCS ISl TUXOXOAHBIX BaJlOB
rpy0oi IEHTPOBKHU.

8. UrompbuaToii - BOCIPUHHMMAET TOJBKO pajaualibHble Harpy3ku (puc. 3.6.8).
Otnuuaercs o4eHb MajbIMH paguaibHBIMU rabapuTaMu, MOKET paboTaTth 0e3 oJHOU
o0oiiMBl WK BooOwIe Oe3 000HM, HE MMEET cenapaTopa, WIrOJIKH YKJIAJbIBAIOTCS
BIUIOTHYIO OAHa K apyroil. IlpenenbHoe 4uciio 00OpOTOB MEHbINE, YeM Y APYTUX
MOJIIUITHUKOB.

9. lapukosslii ynopHbii (puc. 3.6.9) - BocHpHUHUMAET TOJBKO OCEBBIC Ha-
Ipy3kd. YCTaHaBIMBAEeTCS B Mape C APYTUM MOAIIMIHUKOM, BOCHPUHUMAIOIIUM
paualIbHYIO HArPy3KYy.

OO6oiiMbl  (KOJIbLIa) TOJUIMIHUKOB W Tejla KauyeHHs W3TOTaBIMBAIOTCS U3
BBICOKOXPOMMCTOM M BBICOKOYTJIEpoAUCTOM cTanu tumna [IX-15 ¢ 3akankoi 1o BecbMa
BbicOKOM TBepaoctu HRC = 50-66. Ctanp 3TOr0 THIa MOCiE 3aKaJIKd MpuoOperaeT
OYEHb BBHICOKHE MEXaHMYECKUE CBOMCTBA, HE CTAHOBSICH IIPU 3TOM XPYHKOM.

VYcTaHOBJIEHBl CHEAYIOMIME KJIACChl TOYHOCTH TOJUIMITHUKOB, YKa3aHHbIE B
MOPSJIKE MOBBIIIEHUS] TOYHOCTH:

0, 6,54, 2, T - s MAapUKOBBIX U POJUKOBBIX paUalIbHBIX U HIAPUKOBBIX
paanaIbHO-YTIOPHBIX MOIITUITHUKOB;

0,6, 5,4, 2 - 115 yNOpHbIX U YIOPHO-PaIdaIbHbIX TOALIUITHUKOB;

0, 6X, 6, 5,4, 2 -1 pOTUKOBBIX KOHUYECKHUX MOJIIIUITHUKOB.

YcTaHOBJIEHBI TOMOJHUTENbHBIE KJIACCHl TOYHOCTHU MOIIUITHUKOB - 8 U 7 HIKE
kjacca ToyHocTd 0 JUisi MpUMEHEHMs MO 3aKa3y MoTpeOuTeneil B HEOTBETCTBEHHBIX
y3nax.

Kracchl TOYHOCTH MOJUIMITHUKOB XapaKTePU3YIOTCS 3HAYCHUSIMU TPEeTbHBIX
OTKJIOHEHUH pa3MepoB, POPMbI M PACIOJIOKEHHUS TMOBEPXHOCTEH MOAIIMITHUKOB. B
o0111eM MalTMHOCTPOCHUH OOBIYHO MPUMEHSIIOT Kiacchl TouHocTu 0, 6, u 5. Cnenyet
UMETh BBUY, YTO CTOMMOCTbH OJHOIO M TOTO K€ MOAIIMITHUKA Kilacca TOUHOCTU 0 U
KJIacca TOYHOCTH 2 otinuyaercs B 10 pas.
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B 3aBucumocT OT Hanmuuus TpeOOBAHUM MO YPOBHIO BHOpAIIMU YCTAHOBIICHBI
TP KaTeropuu NOAMMUIHUKOB - A, B, C.

K kareropuu A OTHOCSTCS MOJIIUIMHUKHN KJIACCOB TOYHOCTH 5, 4, 2, T ¢ ogHum
W3 JIOMOJIHUTEJIbHBIX TpeOOBaHUN IO TMOBBIIIEHHBIM HOpPMaM YpPOBHS BHOpalvu,
BOJIHUCTOCTH M OTKJIOHEHUIO OT KPYTJIOCTHU MOBEPXHOCTEH KAaUEHHsI, MOMEHTY TPEHMUS,
yIray KOHTaKTa, paguaibHOMy OWEHHIO, OCEBOMY OHEHHMI0O U HX COBMECTHOMY
3HAYCHMUIO.

K kareropumn B oTHOCATCS MOAMIUIHUKYN KiaaccoB TouHOCTH 0, 6X, 6, 5 ¢ ogHUM
13 JIOTIOJTHUTEIBHBIX TPEOOBaHMM, aHATOTUYHBIX KaTeropuu A.

K xareropun C OTHOCSATCS NOAIIMIIHUKMA KiaccoB TouHoct 7, 8, 0, 6, k
KOTOPBIM HE TIPEABSABISIOTCS TPeOOBaHUS IO YPOBHIO BHOpAIIMU, MOMEHTY TPEHUS U
npyrue TpeboBaHus 1Mo kateropusm A u B.

O0o3HaueHus

JlBe kpaiinue nudpsl HOMEpa CIpaBa, YMHOXXEHHbIE HA TSTh, BBIPAXKAIOT
nuaMmetrp mmedku Baida d B MM; TpeThs Iudpa cIpaBa BbIpa)kaeT HOMEp CEpUH,
yeTBepTas mudpa crpaBa BBIPaXKAET THUI TOAIMIMIIHUKA, TaK: OTCYTCTBUE HHUGPHI
(Hynb) - NIAPUKOBBIN paJAHAIbHBIN, €IMHHUIIA - I[IAPUKOBBIN cdhepuyeckuil, aBa -
POJMKOBBIN HWJIMHIPUYECKUU, ... CEMb - POJIMKOBBIA KOHUYECKHUN.

[larast u gpyrue nuudpsl cnpapa, €CId OHU €CTh, O3HAYAIOT KOHCTPYKTHUBHBIC
0COOEHHOCTH JAHHOI'O THIIA.

X XX X X XX
5 4 3 2 1

| - nnameTp oTBEpCTHUSA, 1BA 3HAKA;

2 - cepusi AIMaMETPOB, OJIUH 3HAK;

3 - TUI NOUIUIIHUKA, OJIUH 3HAK;

4 - KOHCTPYKTUBHOE HUCIIOJHEHHE, 1BA 3HAKA;

5 - pa3mepHas cepus (Cepusi IIMPUH WU BBICOT), OJUH 3HAK.

3HaKu yCIOBHOTO 0003HAYEHUS:
Crnesa:

KaTeropus MOAIIUITHUKA;

MOMEHT TPEHUS;

rpynmna paauansHoro 3azopa no I'OCT 24810;
KJIACC TOYHOCTH.

Cnpaga:

MaTeprall JAeTalleu;
KOHCTPYKTHBHBIE U3MEHEHUS;
TeMIiepaTypa OTIyCKa;
CMa30YHbIA MaTepHal;
TpeOOBaHUS K YPOBHIO BUOpaIuu.
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[Tox6op u pacyeT Ha TPOYHOCTH MOAIIUITHUKOB KauCHUS

R

P2 P2

P1 P1

Po

Puc. 3.7. Pacnpenenenue Harpy3ku Ha Telle KaueHHs MOMAILIMIIHUKA (3a7ada
Tpubexa)

Jna  omnpeneneHuss KOHTAKTHBIX HAIPSI)KEHUW B MOALIMIHUKE KayeHUS
HE0OXO0IMMO 3HATh 3aKOH PACTpeeICHHUs HAarPy3KH MEX]y TeJlaMU KaueHHUs.
3agava pacnpeneneHusl Harpy3Ku Ha Teja KaueHUsl CTATUYECKH HEONpeAeaumMas
U pellaeTcs Ha OCHOBE COBMECTHOCTHU JaedopManiuu cucteMsbl. [1ycTh 3a30pbl, HaTATH
Y CUJIBbI TPEHHUSI OTCYTCTBYIOT, TOT/1A U3 YCIOBUs PABHOBECHS CIIEAYET BBIPAXKECHUE IS
paauaIbHOU CHUJIBL:
R =P, +2P, +2P, +...+ 2P, = P, + 2P, cosy + 2P, cos(2y) +...+ 2P, cos(ny) (3.12)

rne Py — cuna, neficTByromas Ha Haubosee Harpy>kKeHHOE TEJIO KaueHUs;

Y — YTOJI MEXIy COCETHUMH TeJIaMH KadeHus, Y=21/Z.

Y4uTeiBasi, 9T0 COMMKEHNE KOJbIIa U Tella KaueHUs Mol JeHCTBIEeM Harpy3ku P
ompeensercs, Kak d=cP??, a U3 reoMeTpUYECKMX COOTHOIIEHHH creayeT &= Socos(iy),
e [ — HOMEp TeJla KaueHUs, MOJIyYuM:

R= P{l+2§cos5/2(ig/)}
] , (3.13)

I'A€ N — IIOJJOBHHA TCJI KAUCHHS B Hal“py}KeHHOﬁ 30HC.

Bgens ko3 unvent
Z

1+2) cos™?(iy)
1

k:

: (3.14)
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MTOJTYYUM:
By =kR1Z (3.15)

JUJist IapuKo- ¥ POJIMKOMOAIIMITHUKOB TPUHUMAIOT K=5.

W3 BollenpuBeAEHHBIX COOOPAKEHUIM MOYXKHO C/I€JIaTh BBIBOJIBI:

1. Harpy3ky BOCHpHHMMAIOT TOJBKO HIKHHME TeJla KadeHUs, a BEPXHHUE U
OOKOBBIE - HE BOCTIPUHUMAIOT.

2. HaubGonpiias Harpy3ka MpPUXOJIUTCS HAa LEHTPAIbHBIA IIAPUK WM POJIUK;
pellIeHUE 3a/1auyl [TOKa3bIBAET, YTO OH HECET Harpy3Ky B 4 - 6 pa3 OoNblLIyIO CPEIHEN,
KOTOopass uMmena Obl MecTO, eciii Obl BCe Tejla KayeHHs BOCHPUHUMAIH Harpy3Ky
IIOPOBHY.

Pacuer no craTuyeckoi rpy30noabeMHOCTH

Pacuer BBINOMHSAETCS TOJIBKO JUISl TOJAIIUITHUKOB, JETAIOIMIMX MEHbIIE OHOTO
o0opoTa WIM NpH KadyaTeJIbHOM JBWXEHUU, HAPUMEP, MOAIIUITHUKOB MOBOPOTHBIX
KpPaHOB, TPY30T0Ib€MHBIX KPIOKOB U TIP.

bazoBas crarndeckas Trpy30mOAbEMHOCTh TMOJAMIMITHUKOB — 3TO Takas
CTaTH4YecKas Harpy3Kka, KOTopasi BbI3bIBAE€T OOIYI0 OCTATOYHYIO AeQOpMalUIO KOJbIa
W Tejla KaueHus B HamOoJiee HArpy>KeHHOW 30He, mpubiusutTeabHo paBHyro 0,0001
auamMeTpa Teja KauyeHusl.

Pacuer Ha 101TOBEYHOCTH.

SIBisieTCs OCHOBHBIM Pacu€TOM.

IIpu ycinoBum cmasbiBaHusl 0€3 3arpsi3HEHUN OCHOBHOM MPUYMHOM BBIXOAA M3
CTpPOSI TOJUIUITHUKOB KAa4eHHUsSl SIBJISICTCS YCTAJIOCTHOE BBIKpAIIMBaHUE pPabOdYnx
MOBEPXHOCTEN KOJEI W TeJ KadeHUsl. ITO CBA3AHO C IUKIMYECKHUM H3MEHECHUEM
KOHTaKTHBIX HANpsDKCHUW MPU BPaAlIEHUM KOJEll MOJAMIMIIHUKA W OrpPaHUYMBaET
pecypc NOAUITHUKOB.

Pecypc moamumnuauka Ka4eHus - 3TO YUCIO 000POTOB, KOTOPOE CHAEIAET OJHO U3
KOJIEL[ OTHOCUTEJIBHO IPYroro JI0 MOABJICHUSA MPU3HAKOB YCTAIIOCTH MaTepualia KOJell
WU TeJl KadueHus. Pecypchl MOAIMIMITHUKOB, BBIPAXKEHHBIE B MUJUITMOHAX 000pOTOB L
WM B Yacax L; (IpU MOCTOSTHHOW Y4acTOTE BpaIlleHHUs), CBSA3aHbI MEXAY COOOH COOT-
HOILICHUEM

Ly=10°L/(60n), (3.16)

IJI€ /1 - 9aCTOTA BPAIEHHUs KOJIbIA IOIIUITHUKA, MUH |,

YpaBHEHUE KPUBOW YCTAJIIOCTH MOAMIUITHUKA MOKHO IIPEJICTABUTh B BUJE:

Lio =(C/P)X, (3.17)
rie  Ljp - ©0a30BbIil pacyueTHBII pecypc B MWUIMOHAX OOOpPOTOB,
cooTBeTCcTBYIOMMN 90 % HaneKHOCTH;

C - 6a30Basi AMHAMUYECKasi TPY30MOBEMHOCTD MMOITUITHUKA;
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P ->xBuBajieHTHas JUHAMUYECKas Harpys3ka, KOTOpas 3aBHUCUT OT 3HAYEHHUM
paauaibHONM M OCEBOM HArpy3oK, YCIOBHM pabOThl, a Takke OT KOHCTPYKIIMH
noammnHuka. Muaaexc 10 o6o3HavaeT BeposTHOCTH oTKaza 100-90 = 10%;

k — nmokazarenp creneHu. [l MIAPUKO- W POJIMKOMOJIITHUITHHUKOB
cootrBeTcTBeHHO k = 3 1 k = 10/3.

®opmyinsl cripaBeyinBbl TOJbKO nipu P < 0,5C, P < Cp 1 4yacToTe BpalleHUs
KOJIeI , HE MPEBBIMIAIONICH TPEAETbHO JOMYCTUMYIO JUIsl JAHHOTO noAimunuauka. [Ipu
1 <n <10 mun™ ycnosuo cuuraror n= 10 mun.

Pacdyer Ha HOJTrOBEYHOCTH MPOBOJAT MO JUHAMUYECKOM TIpPy30MOIBEMHOCTH.
DTO Harpys3ka, KOTOPYIO MOJAIIMITHUK MOXKET TEOPETUYECKH BOCIIPUHUMATh B TEUCHUE
OJIHOTO MWJIJTMOHA O00OPOTOB (paauvaiibHas Harpyska JJisl paauaibHbIX U paJauaibHO-
YIOPHBIX TOJIIUITHUKOB; OCEBasl IS YHIOPHBIX M YINOPHO-PaJHAIIbHBIX). 3HAUCHUE
0a30BOM TUHAMHYECKON Tpy30moabeMHOCTH C yKa3bIBAIOT B KaTajorax JJisi KakKJoro
CTaHIAPTHOTO MOAIIUIIHMKA. B JEHCTBUTENBHOCTH TaKyl0 HArpy3Ky HOAIIUITHUK
BOCIIpUHMMATh HE MOXET, TaK Kak He BbImoJHserca yciaoBue P < 0,5C.
OKBUBAJICHTHAsd JWHAMHYeCKash Harpy3ka P - 3TO Takas YCJIOBHas Harpyska
(pamuanbHas Ui paguaibHBIX M PaguaibHO-YIOPHBIX MOJIIAITHUKOB, OCEBas IS
YIOPHBIX U YIOPHO-PAJAUAIBHBIX), IPU KOTOPOW 00ECIIEUNBAIOTCS TAaKOM ke pecypc U
HAaJIe)KHOCTh, KaK M MPU JICMCTBUTEIBHBIX YCIOBUSAX HarpyxeHus. g paauanbHbIX U
paadaIbHO-YTIOPHBIX TMOJIIMIHAKOB JKBUBAJICHTHAS JHHAMHUYECKas pagdaibHas
Harpys3ka

P=Pr=(XVFr+YFa)KEKT. (3 1 8)
I[JIH YHOPHBIX MTOAIIUITHUKOB
P=Pa=Fa KEKT. (3 . 19)
I[HH YIHOPHO-PpAaAUAIIBbHBIX ITOJIINITHUKOB
P=Pr=(XVFr+YFa)KEKT. (3 20)

B stux gopmynax F; u F, - COOTBETCTBEHHO pajuaibHas U oceBas Harpy3ku; X
u Y - xoddpdUIMEHTHl paauaibHOM H OCEBOM JUHAMUYECKOW Harpys3ku; V -
koddduiment BpauieHusi; Ky - Kod(pPUUUEHT IWHAMUYHOCTH Harpy3ku; Kr -
TeMIiepaTypHbIi KO3 (ULIUEHT.

Koaddunment Bpamenus V' yuuThIBaeT BIUSHUE HMHTEHCHUBHOCTH M 4HCIIA
MOBTOPHBIX LMKJIOB KOHTAaKTHBIX HAIpS)KEHUH BHYTPEHHETO KOJIbLIAa Ha pecypc
MOAIIMIHUKA. EClM BHYTpEHHEE KOIbIO MOAIIMIHUKA HETIOABUKHO MO OTHOLIEHUIO K
BEKTOPY HArpy3ku, To npuHumaror V' = 1,2. Bo Bcex ocTalbHBIX ciy4yasix V=I.
Hckirouenne cocTaBisaoT chepuiyeckre MOAIIUITHUKY, 111 KOTOPBIX B JIIOOOM ciiydyae
V=I1. Hamnpumep, Mg NOAIIMIHUKOB, YCTAHOBJIEHHBIX B CATEJUIUT IUIAHETAPHOMN
nepesayr, TeHepaTop BOJHOBOW MepeAadd, KaHaTHBIA OJIOK WM B LIKUB PEMEHHOMU
nepenadn, Bpalulaoniuics Ha pa3rpy304Hoil BTyike, V=1,2.

Kosdpdumument Kp  yuutbiBaeT JAMHAMUYHOCTD  HAarpy3kh MW paBeH
NpUOIU3UTENIBHO  OTHOIICHUIO 3HAYEHUH  KPAaTKOBPEMEHHOW  TEperpy3kd K
HOMUHAJIbHOW PAaCYETHOM Harpyske.

Temneparypusiii ko3ppuiueHT K7 yUYUTHIBACT BIMSHUE TeMIEPaTyphbl CBBIIIE
100 °C. ITpu Temnepatype 100 - 250°C ans cranu IX15 Kt = 1,05+1,4.
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Bonpocsl 1151 caMONIpOBEepPKM:

1.OcHOBHOE OTJIMYKE BAJIOB OT OCEH?

2.IlpuBenure kiaccupUKaIyio BajJoB 1Mo (opMe reoMeTPpUIECKON OCH.
3.Ha3oBuUTE OCHOBHBIC KOHIICHTPATOPHI HAIPSHKCHUH Ha Bally.
4.Kakue HanpspKeHHS UCTIBITBIBAET BaJl YEPBAUHOM Tiepeayun?

5.UTto0 sIBsIETCS OCHOBHBIM KpHUTEpHEM PabOTOCIIOCOOHOCTH Baja?
6.HazoBute npenmyiiecTBa, HEJOCTATKU U MPUBEIUTE KIIACCU(PUKAIUIO
MOIIITUITHUKOB KaueHHS.

7.Kak nmonOuparoTcsi MOAMMITHUKYA KaueHUsI?

8.UTo Takoe nuHaAMUYecKasi Ipy30Mo I bEMHOCTh?

9.4t10 Takoe cTaTuveckasi rpy30noaAbEMHOCTh?
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4. CoennHeHN AeTAJel MALINH

[Ipy wW3ydYeHMH JaHHOH TEMBbI HAI0 YSICHHTHb, YTO OCHOBHBIM KPHUTCPHUEM
paboTOCTIOCOOHOCTH U pacyeTa COSTUHEHUN CUMTACTCS MPOYHOCTb.

Oco0oe BHUMaHHE TPU pacdyeTe pe3bOOBBIX COCIWHEHUN CIeAyeT 0OpaTUTh Ha
HaJIMYHe MPEABAPUTEIIBHON 3aTsHDKKU 00JITa, CITOCO0 €ro YCTAHOBKU — C 3a30POM HIIH
oes3.

Oco0oe BHMMaHUE MPHU pacdyeTax CBApPHOT'O COCIMHCHHS CJICIyeT OOpaTUTh Ha
BHUJI CBapKH, MaTepHalI 3JCKTPOJa U BUJ CBAPHOTO IIIBA.

JIJIst 3aKperuieHHWsl JTaHHOH TEeMbl HEOOXOAMUMO PENIUTh 3aJadd 10 PacyeTy
TPyl 0OJITOB M pacdeTy CBAPHOTO COSTUHEHUS.

[Tox TEpMUHOM «COCIMHECHHE» B MAITMHOCTPOCHHM IMOHUMAIOT HEIIOJBHIKHBIC
CBSI3M JIETAJICH, COCTaBIIAIONIMX MAIWHY. Pa3nuuaroT pa3beMHBIE W HEpPa3bEMHBIC
COEIMHEHMS.

Pa3zbemHBIC CcOeqUHEHUS JOMYCKAlOT HMX pPa30opKy 0e3  pa3pylIicHHs
COCIUHSAIONINX WJIA COCIUHIEMBIX »3JeMeHTOB. K HHUM OTHOCATCS pe3bOOBBIE,
MTHPTOBBIC, KJIMHOBBIC, KJIEMMOBBIC, IINOHOYHBIC, IIIUIEBbIC W MPOQPUIbHBIC
COEIMHEHMS.

HepasbeMHBbIC COSTUHEHUS MOXHO Pa300paTh TOJBKO MOCIAE YaCTHYHOTO HIIH
MIOJIHOTO pa3pyiieHus aeraineii. K aToi rpynmne coeTMHeHUH OTHOCSTCS: 3aKJICIIOYHbIC,
CBapHbIC, MPECCOBBIC (C HATITOM), MasHBIC W KIeeBble coeAuHEHUs. [IpuMmeHeHue
HEpPa3bEeMHBIX COCAMHCHUN OOYCIIOBIIGHO, B OCHOBHOM, TEXHOJIOTHYCCKUMHU U
SKOHOMHYECKUMHU TpeOoBaHUSAMH. lIpeccoBble COEAMHEHUS OTHECEHBI K TPYIIe
HEpa3bEeMHBIX YCIOBHO, TaK KaK OHHU IO3BOJISIOT MPOM3BOAUTH IMOBTOPHYIO COOPKY M
pa30oOpKy, OJHAKO C TPUMCHCHHEM 3HAYUTCIBHBIX YCHIHH W  YaCTUYHBIM
MTOBPEIKICHUEM CONPITACMBIX IIOBEPXHOCTEH JIeTaICH.

OCHOBHBIM KpHUTEpHUEM pPabOTOCIIOCOOHOCTH W pacueTa COCAMHCHHUH SBIISCTCS
CTaTHYeCcKas M YCTaJOCTHAs MPOYHOCTh. IIpu 3TOM HEOOXOIUMO CTPEMHTHCS K TOMY,
YTOOBI COSMHEHUE OBLIIO PAaBHOIIPOYHBIM C COSTUHACMBIMHU DJIEMCHTAMH.

3akiienoYHbIe COCJUHCHUA: KOHCTPYKUMS M PpacyeThbl COeIMHEHNH HA
NPOYHOCTH

3axnenounoe coeduneHue - ITO HEPA3bEMHOE COCAMHEHHUE JIeTalieH,
OCYLIECTBIIIEMOE 3aKJICTIKaMHU. B COBPEMEHHOM MAIIMHOCTPOEHUU 3aKJIENOYHbBIC
COCIMHEHUS BBITECHAIOTCS CBAapKOM Kak Ooyiee MNpPOCTBIM M JICIIEBBIM BHJIOM
HepazbeMHOTO coenuHeHus. OO0JacTh MPAKTUYECKOTO MPUMEHEHUS 3aKJIETOYHBIX
COCMHEHNUN  OTPAaHMYMBAETCA  COCOUHECHHUSIMU  JETaledl U3  HECBApPUBAEMBIX
MaTepuagoB, COEIUHEHUSIMH, B KOTOPBIX HEAOMYCTUM HArpeB AETAJE BCIEICTBUE UX
KOpPOOJEeHUS] WM HU3MEHEHUS (PU3MKO-MEXaHUYECKUX CBOWCTB, COEIUHEHUSIMH,
BOCIIPUHUMAIOLIUMHU OOJIbIINE YJapHble W BUOpPALMOHHBIE HArpy3Kd (Hampumep, B
CaMOJIETOCTPOEHUH), a TaKKe 0C000 OTBETCTBEHHBIMU COEAMHEHHUSIMHU, Hampumep, B
dbepmMax  JKEIE3HOAOPOKHBIX  MOCTOB,  IOXAapHO-CHAacaTelIbHOM,  IMOJAbEMHO-
TPaHCIOPTHOM O0OPYAOBaHUU OOJBIION IPY30MIOABEMHOCTH U T.1I.

Cxema o0Opa3zoBaHus 3aKJIEMOYHOIO COSIMHEHUS peicTaBieHa Ha puc.4.1.



62

SRRy
D00 77

Puc. 4.1. O6pazoBaHue 3aKJICIOYHOTO 1IBA:
| - nonnepxka; 2 - 3akjiajiHasi rOJIOBKa; 3,4 — COCIUHSAEMBIC I€TaNIH;
5 - 3amBIKaroIIas rojioBKa; 6 — 00KUMKa

Jlii 00pa30BaHusl 3aMBbIKAIOIIEH TOJIOBKU BBICTYNAIOIUN KOHEL[ 3aKJIETIKU (puUC.
4.1) noKeH BBIXOANUTH U3 OTBEPCTUS eTaiu Ha Juuny [, ~1,5d,.

Kienky mnpou3BoAsST Ha KIENaIbHBIX MalllMHAX (Mpeccax) WM BPYUYHYIO
(mHEBMAaTHYECKUMU MOJIOTKaMHK). CTallbHbIC 3aKjIenKu AuaMeTpoMm 10 10 MM MOXXHO
CTaBHUTH XOJIOJHBIM CIIOCOOOM, TO K€ OTHOCHUTCS K 3aKJIEIIKAM M3 IIBETHBIX METAJVIOB U
criaBoB. [Ipu ropsiueM crnoco6e cTaibHBIE 3aKJICTIKA HAIPEBAIOT JI0 CBETIO-KPACHOTO
KaJIeHHus. DTOT croco0 oOecrieunBaeT 00Jice BBICOKOE KaueCTBO 3aKJIEIIOYHOI'O IIIBa,
TaK KakK 3aKJIENKHW YKOPAYMBaIOTCSl IPU OCTHIBAHMM M CTITMBAIOT JETalId, CO3/1aBasi Ha
CTBIKE UX MOBEPXHOCTEH OOJBIINE CUIIbI TPEHUSI, TPEMSATCTBYIOIINE OTHOCUTEIIBHOMY
CIABUTY J€TaJIe P AECUCTBUU HArPy3KH.

JIOCTOMHCTBA:

1. BrIcOoKkas HaJIC)KHOCTH COCTUHCHUS.

2. Y1o0CcTBO M HaJIE)KHOCTh KOHTPOJISl KauecTBa II1Ba.

3. Xoporasi CONpOTUBIIEMOCTh BUOPAIIMOHHBIM U YAAPHBIM Harpy3KaM.

HenocraTtku:

I. Bpsicokass CTOMMOCTb, TaK KakK MPOLECC MOJIYyYECHHUS 3aKJICNOYHOrO IIBa
COCTOMUT M3 OOJIBIIIOTO YMCIIa Omnepalnuii (pasMeTka, MpoJaBiIMBaHUE WU CBEPJICHUE
OTBEPCTUHM, HArpeB 3aKJICNOK, WX 3aKjajka, KJIenka) u TpeOyeT NpUMEHEHHUs
JIOPOTOCTOAIIECTO 000PYI0BaHUS (TIPECCHI, KIeTalbHbIE MAITUHBI).

2. Bonwmoit pacxon watepuaiia, TaK Kak UW3-3a OCJaOJIeHUs JeTalei
OTBEPCTHUSIMH TI0]1 3aKJICTIKA TpeOyeTcs yBeIudeHue Imiomaan cedyenud. Kpome toro,
HEOOXOJUMOCTh TMPUMEHEHUS] HAKIAJ0K M TPOYUX JOMOJHUTEIBHBIX 3JIEMEHTOB
TaKXe MPUBOAUT K YBEIMUYEHHIO pacxojia MaTepuara.
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3aKJenKu W3rOTOBISAIOT M3 cTanu (CT.2, CcT.3), Menu, JaTyHH, aJTIOMHUHHS,
IBETHBIX CIUIABOB M JAPYTHX MarepuagoB. MaTepuan 3akjenoK JO0DKeH 00J1aiaTh
MJJACTUYHOCTRIO W HE MPUHHMMATh 3akanku. [Ipu BrIOOpEe Marepuana sl 3aKJIENOK
HEOOXOJUMO TaKXe€ CTPEMHUTHCS K TOMY, YTOOBI COCIMHSIEMBbIE JIETalld M 3aKJIENKH
uMenu Onu3kue Apyr K Apyry Kod(DQPUIMEHTHl JUHEHHOTO pacllupeHusT U He
00pa30BBIBAIM TAIbBAHUYECKHUE TIAPhI, pa3pyIIaolne COCTUHEHUE.

Pacuer 3aKkj1€enOYHBIX IIBOB

Jletanu, coeauHsieMble 3aKJICTIKAMH, B OOJIBIIMHCTBE CIIY4aeB HAXOIATCS IO
nevicteuem cun F (puc. 4.2), crpeMsmuxcsi CABUHYTh OJHY JIeTallb OTHOCUTEILHO
JIPYTOM.

Ha ocHOBHBIE pa3Mepbl 3aKJICTIOYHBIX COCAMHEHUN (IuameTp 3akienku d, mar
3aKJIETOK t U JIp.) pa3paOoTaHbl HOPMBI B 3aBUCMMOCTU OT TOJIIIWHBI JIUCTOB O WU

pa3MepoB mpokatHoro npodumis. Tak, nuamerp 3akinenku d ~(1,8..2)0 , miar mBa
t=03+6)d.

ITocne BBI60pa PasMEPOB 3aKJICTIOYHOI'O IIBA 3aKJICIIKH ITPOBECPAOT Ha CPC3:

. @.1)
P ad*iz > '
d COCAUHCHUC HA CMATUC:
F
GC/\I = S [G]C/\'l
od z , (4.2)

I€ T, [T]ep, O, [Glew - COOTBETCTBEHHO PAaCUETHOE U AOIYCTUMOE HANPSIKEHUS HA
Cpe3 U Ha CMSITHE;

[T]cp OIIPENENAIOT IO MaTEPUATY 3aKJICIIOK;

[0]cw OIIpeensoT mo 6oJee cnaboMy MaTepuany 3akJIeNKy Win JeTallu;

Z - YHCTIO 3aKJIEOK;

1 - YUCJIO TJIOCKOCTEN cpe3a 3aKIIeIoK;

d - AmameTp MocTaBICHHOM 3aKJIEIKHU;

0 - HAaMMEHbIIasl TOJIIMHA COEUHAEMBIX JIeTalei.

Jlonyckaemble HamnpsOKeHUS JUIsl 3aKJIENOK 3aBUCAT, B OCHOBHOM, OT UX
Marepuala, xapakrepa o0OpabOTKH OTBEPCTHI U XapaKTepa BHEIIHEH Harpy3KH.

[Ipu nelicTBUM Ha 3aKJIENOYHOE COEJAMHEHHE 3HAKONEPEMEHHBIX Harpy3ok
JI0TyCKaeMble HaNpsHKEHUs! TOHIKAIOT B y pa3 (B cpeaneM Ha 10 - 20 %).

Jlist cpeiHeyTraepoauCThIX CTallen

1
y=— (4.3)
1,2-0,8 Foin

F

max

3nech Fmin 1 Frmax — HauMeHbIasg U HaAMOOJIbIIASA O a0COJIIOTHOW BEIIMYUHE
CUJIBI, B3ThIE CO CBOMMHM 3HAKaMHU.
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Puc. 4.2. IlapameTpsbl 3aKJIEIOYHOTO COEAUHEHUS

[Ipy  TpPOEKTUPOBAHUM  3aKJIEMOYHBIX  COCIMHEHMM  1€JIeco00pa3Ho
PYKOBOJCTBOBATHCS CIAEAYOUIMMH PEKOMEHJALHSIMU:

1. HarpyxeHnnsle cTepxHU (YroOJdKd WIM JApyrue npoduiu) crueayer
pPacnoyiOKUTh TaK, YTOOBI pacueTHbIC JIMHUM JCHCTBHUS CUJI MEPECeKaIuCh B OJHOU
touke (puc. 4.3). B mpoTUBHOM cilydae B COEJUHEHUHU, KPOME CHUJI, MOSBITCS
Harpy’Karonmue MOMEHTHI.

“«fF-——e - - — |+

Puc.4.3. PaunoHanpHOE pa3MeELIEHUE CTEPKHEN

2. Yucao 3aKiIenoK A KaX10ro yrojka J0HKHO ObITh HE MEHEE JIBYX.
3. 3aknenku cienyeT pa3MeliaTb BO3MOXHO OJMDKE K OCH, IPOXOASILEN uepes
LEHTp TsKeCTU ceueHus npoduis (puc.4.4).
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Puc.4.4. Pa3menieHre 3aKiIenku
[lpu cMemieHNM 3aKJIENKH OT TOW OCH B COCIWHEHUH BO3HHKAIOT MOMECHTHI,
paBabie F, m F,. YcTpaHuTe BIUSHHE STUX MOMEHTOB MOXKHO TPUMEHEHUEM
CUMMETPHUYHBIX Npoduseit (puc.4.5).

N
.
A B
] |
LS

Puc.4.5. [IpumeHeHne CUMMETPUYHOTO MTPOQPUIIS

CBapHble cOeIMHeHNS: KOHCTPYKIUA U PacyeThbl COCAMHEHUI Ha
NPOYHOCTb.

CBapkoii Ha3bIBAIOT TEXHOJIOTHYECKUIN TMpOIecC TIMOIYyUYCHHUS HEpazbeMHBIX
COCMHEHUN  TIOCPEJACTBOM  YCTAHOBJIICHUS  MEXKATOMHBIX  CBSI3EH  MEXIYy
CBapHMBAacMbIMU JCTAJSIMA TIPU WX MECTHOM HarpeBe WIM IUIACTUYECKOM
neOopMUPOBAHUU, I COBMECTHOM JICHCTBUH TOTO WJIHM IPYTOTO.

[Tpu kinaccudukanuu IporeccoB CBAPKHU BBIJICISIOT TP OCHOBHBIX (DU3UUYECKUX
npu3Haka: (opMy BBOAMMOM SHEPruu, HAJIMYME AABICHUS W BHUJ HHCTPYMEHTA -
HOCHUTEJSl dHEpPruu. B 3aBUCHMOCTH OT BBOJAMMOW B HM3I€JIME€ SHEPTUU CBAPOYHBIC
IpolLecchl (cBapka, Mmaiika u pe3ka) pa3zesieHbl Ha TpU Kilacca:

mepmuyecKuil - OTHOCATCS TaKUe€ BUABl CBAPKH, KOTOPHIE OCYLIECTBISIOTCS
IJIAaBJIEHWEM C HCIOJb30BaHUEM TEIUIOBOM DJHEPruM: JAyroBas, Ta30Bas BbI-
COKOYACTOTHAsi, TEPMUTHAs, SJIEKTPOIILJIAKOBAasl, IJIA3MEHHAs, 3JEKTPOHHO-Iy4eBas,
Ja3zepHasi;
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mepmMomMexanuyeckuii - OTHOCSTCS TaKUE€ BUJBI CBApKH, KOTOPBIE OCYIIECT-
BIIFOTCA C MCIOJIb30BAHHEM TEIUIOBOM JHEPrMM W JABJICHHS: KOHTAaKTHas,
nuddy3noHHas1, ra30MpeccoBas;

MexXaHuuecKuil - OTHOCATCS TaKUE BHUJIbI CBAPKU, KOTOPBIE OCYIIECTBISIOTCS C
HCIIOJIb30BAaHUEM MEXAaHWUYECKOW HSHEPrMM W JAABJIECHUA: YJIbTPAa3BYKOBas, TPECHHEM,
XOJIOAHAS.

K TexHuyeckuM mpuU3HAKaM OTHOCATCA CHOCOO 3alIUThl 30HBI CBAapKH,
HEIMPEPBIBHOCTH MPOLIECCA U CTEIIEHb MEXAaHU3AI[UU CBAPKHU.

[Io cmocoOy 3ammMThl MeTajla pa3iuyaloT CBapky B BO3JyXe, BaKyyMe,
3allUTHBIX Ta3ax, no (Jrocy, B NMeHEe U C KOMOMHHPOBAHHOM 3aumuToil. B kauecTBe
3alIUTHBIX MOTYT OBITh IPUMEHEHBI aKTUBHBIE Ta3bl (YIJIEKUCIBIN T'a3, a30T, BOJOPO/,
BOJISTHOM Map, CMeCh aKTUBHBIX ra30B), MHEPTHBIE ra3bl (aproH, rejui, CMeCcH aproHa ¢
rejiieM), a TaKKe CMECh MHEPTHBIX U AKTUBHBIX Ta30B.

B Hacrosiiee BpeMsi 0CBOEHA CBAapKa BCEX KOHCTPYKIIMOHHBIX CTajlel, BKIIOYas
BBICOKOJIETUPOBAHHBIE, YyT'yHa, IIBETHBIX CIIJIABOB M HEKOTOPBIX IIACTMACC.

IIo HEnmpepBIBHOCTH MPOLECCA PA3TNYAIOT HENPEPBIBHBIE U MPEPHIBUCTHIE BUbI
CBapKM; MO  CTENEHHM  MEXaHW3allMu -  PYYHbIE,  MEXAHU3UPOBAHHBIE,
aBTOMAaTU3UPOBAHHBIE U ABTOMATUYECKHE.

I[lo cpaBHEHMIO C 3aKJENOYHBIMU COEIUHEHUSIMHU CBapHbIE COEAUHEHUS
00JaAat0T CIEIYIOIIMMU JOCTOMHCTBAMU:

1) 3HAYUTENbHO MEHBIIUM BeCcOM KOHCTpyKuui. [Ipu 3ameHe 3akienoyHbIX
COEIMHEHNN CBAPHBIMU SKOHOMHSI B BECE MOJYYAETCS 3a CUET OTKa3a OT MPUMEHEHUS
pPa3TUYHBIX HAKIAJ0K, HEOOXOAMMBIX B 3aKJIECMOYHBIX COCIMHEHUAX, a TaKKE YacTU
BECA CaMMX 3aKJICTOK; MPU 3aMEHE JIUTHIX JAETANEel CBAPHBIMH KOHCTPYKIIUSIMU BEC UX
YMEHBIIIAeTCs 3a CYET 00JIe€ BHICOKUX MEXaHHMUECKUX CBOMCTB MPOKATHOTO METaIa;

2) MeHblIIeH TPYIOEeMKOCThIO, OOYCIIOBJIIEHHON CpPaBHUTEIBHON MPOCTOTOM
TEXHOJIOTMYECKOTO TIPOLIECCa CBAPKH.

K HepocraTkaM cBapHBIX COEUHEHUN CIIEYET OTHECTH:

1) 3aBUCUMOCTH KayecTBa IIBa OT UCIIOJIHUTEINS U TPYJHOCTh KOHTPOJIS;

2) CKJIOHHOCTh K 00pa30BaHUIO TPEUIMH B MECTaX Mepexoja OT IIBa K LEeTbHOMY
METAJUTy BCJIEACTBUE TEPMUYECKUX HAMNPSIKEHUN, BO3HUKAIOUIMX MPHU OCTHIBAHHH.
Tpeuunel 0cOOEHHO oOMacHbl MpPU JAUHAMUYECKUX HArpy3Kax, MO3TOMY B TaKUX
ClIyyasiX CBapHbIE WIBbl CTapalOTCs HE NPUMEHATb, 3aMEHSS HX 3aKJIENOYHBIMU
coeMHeHUsIMH. TepMHuueckre HanpsLDKEHHS MOTYT OBITh YAaCTUYHO WA MOJHOCTBIO
yCTpaHEHbl ~ TepMOOOPAOOTKONM CBapHOro COEAMHEHHS (HU3KOTEMIIEpaTypHBIM
omxxurom). TepMmuueckass oOpaOOTKa UCKIIIOYAET TaKke MOCcIeAylollee KopoOieHue
CBapHBIX KOHCTPYKLHUH.

Tunel cBapHBIX IBOB M UX pacyer

OcHOBHBIM TpeOOBaHMEM TMpPU NPOCKTUPOBAHMM CBAPHBIX COEIUHEHHIA
(KOHCTpYKLMIA) sBiIsieTcsl o0OecreuyeHne PaBHOMPOYHOCTH IIBA M COEAMHSIEMBIX UM
JeTaJIeH.

CTbIKOBOI 1I0B

VYcnoBue NpOYHOCTH CTBIKOBOTO IIBA, HATPYKEHHOI'O BHEUIHEN PACTATUBAIOILIEH
(cxumatomei) cwiioit F, umeet Bu:
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F '
o=—=2 [G] p
ob (4.4)
I7ie G - HOpMaJIbHOE HAIPSKEHUE B IIBE;
O - MUHMMaJIbHAS TOJIIMHA JIETaH;
b - nauHa 1MIBa;
[6],” - momyckaemoe HaIpsDKEHUE Ha pacTsKeHUe (C)KaTue) B CBAPHOM IIIBE;
[6]," = (0,9-1)[ o], rae [c], JomycTUMOE HanpsKEHUE Ha pacTsKeHHE (CxKaTue) A
OCHOBHOT'O MeTaJlia.

Puc. 4.6. CTBIKOBOI1 1110B
[Ipu pelicTBUM Ha COEQWHEHHME U3rMOarolmero MoMeHTa M B IIJIOCKOCTH,
MEePIEHIUKYISIPHON K TUIOCKOCTH CThIKa (puc.4.7), pacyeT Npou3BOAAT 10 hopmyJie:
M oM !
- <[ ]P

S |O
woos-b? _ (4.5)

b

Puc.4.7. Harpy>xeHue MOMEHTOM

IIpu coBmectHOM nevictBuu F u M:

+ > <|o
o-b o6-b (4.6)
I[JISI YBCIIMYCHUA MJIMHBI OB MHOT'AAa BBIMIOJIHAKOT KOCBIM HUJIN (I)I/Il“ypHBIM.

CoennHenne BHAXJIECT.

CoequHeHNE BHAXJIECT  BBIMOJHSAIOT — YIVIOBBIMH  mBaMH. (OCHOBHBIMH
TCOMETPUICCKUMHU XapaKTePUCTUKAMH YIJIOBOTO IIBa SABJIAIOTCA KareT k m BbicoTa h
(puc.4.8). Ins HopmansHoro mBa h = k sin 45 = 0,7k.

[To ycaoBusM TeXHOIOTHUU TIPH 0>3 MM Kinin = 3 MM,

B GonpmmHCcTBE cityyaeB K=0.
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B 3aBHCMMOCTM OT paclojOKEHUs YIJIOBOIO IIBa OTHOCHUTENIBHO JIMHUM
JNEUCTBUSL HArpy’karomieil Cuiibl pas3inyaroT J00OBbIe, (JIAHTOBBIE, KOChIE U
KOMOMHUpOBaHHbIE MBHI. [locneqnue npeAcTaBistoT coO0l coueTaHue ABYX WUIIU BCEX
TPEX Ha3BaHHBIX ILIBOB.

K
>t

Puc. 4.8. CoequHenune BHAXJIECT

Jlo6oBble MBI BO H30€KaHWE BO3HUKHOBEHHS IOBBIIICHHBIX HW3THOAIONINX
HaNpsDKeHUM  CleyeT HaKJIaIblBaTh € JABYX CTOpOH. BenuuwHa mnepekpbITHs
COETMHAEMBIX AeTalel JOKHA OBITh HE MEHEE 40.

MakcuManbHy0 JJIMHY JOOOBBIX M KOCBIX IIIBOB HE OrpaHUuuBaior. [[nuHy
(hb7aHrOBBIX IIBOB peKOMEHyeTCsl BBIOMpaTh He Oosee (50 + 60) k. M3-3a HenzOexHbIX
M0 KOHIIAM IIBOB Je(EKTOB, BIMSIONIUX HA MX MPOYHOCTH, JJIMHY YIJIOBBIX IIIBOB
BbIOMpalOT He MeHee 30 MMm.

[To MeToay, IPUHATOMY B MH)XCHEPHOH MPAKTHKE, YIJIOBBIC IIBBI BCEX THIIOB
PacCCUUTHIBAIOT HA CPE3 MO KacaTelIbHbIM HAMPSIKCHUSM T B CEUCHUHM m - m. Y CJIOBHE
MIPOYHOCTH YIJIOBOTO IIIBA, HArPY>KEHHOT'O BHEIIHEW pacTITHBAIONICH (CHUMAIOIICH)
cunou F , umeer Bu;

P ’
=<
= <l @7

rae [t]'cp - NomyckaeMoe KacaTesIbHOE HalpsKEeHUE JIs MeTalla IiBa Ha cpes; k
- KaTer IIBa.

[Ipu Harpy>kxeHuM yrioBOTO IIBa MOMEHTOM M:

'
M oM < [T]cp

w07k (4.8)
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YriioBble u TaBpPOBLIC IIIBbI.

77
a) )

Puc. 4.9. YrnoBoit a) u TaBpOBBIi 0) MIBBI

PaccmarpuBaioTcsi Hamboliee XapakTepHble Cily4daul Harpy»XeHUsi TaBPOBBIX
IIBOB, KOTOPBIE MOT'YT BCTPEYATHCS TAKKE U B KOMOMHALIUAX.

Ecnu npuBapuBaemas netanb kpyrias (puc. 4.10a) (110B KpyTrJiblid KOJIBLEBOK),
TO pacyeT IIBa MPOBOJIUTCA HA KPYUEHHUE B KOJIbLIEBOM CEYEHHH, PACIIOIIOKEHHOM 1101
yriaom 45° K OCHOBAHMIO IIBA.

LT
M K M K
f' / -
|3 |/E |z {
= 41 E
y
B 0,7K
- —
a) 6]
Puc. 4.10. Coequnenue neranei: a) Kpyrion v MiIoCKom; 0) ABYyX IITOCKUX
r= MR [r]’. (4.9)
JP
3neck: J, - MOJApHBIE MOMEHT UHEPLIMU PACUETHOTO CEUECHMS,;
J,=01(D"~d*} D=d+2.07K; (4.10)

R - paccrosiHue 10 Hanbosee yAaJIEeHHOrO OT LIEHTPA BOJIOKHA CEYEHMSI 1IBA.

Ecin ceuenne mBa He kpyrioe (puc. 4.100), TO OHO BCE K€ YCIOBHO
pPacCUMTHIBACTCS MO YPAaBHEHHUIO KPYUYEHUs I KPYIJIBIX CTEpyKHEW. B aToM ciydae
MPUHSATO MpeHeOperaTh BOZHUKAIOUIUM MIPH TaKOM pacyeTHOM cxeMe KOpoOIeHuEM
CEUYEHUS U HEIMHEMHBIN XapaKTEPOM 3IIOP HAIPSIKEHUN:

= 2 < (4.11)

P
3nech: J, - YCIOBHBIN IOJISIPHBIA MOMEHT MHEPLIMM CEUCHUS;

T
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[t]" - nomyckaemoe HanpsH>KEHUE KPyUYEHHUsl JJ1s1 HaIUIaBJI€HHOrO METaJljia 111Ba.
Ecnm Harpys3ka coctouT u3 msrubaromniero MmomeHtra M = My unmu M = Pl u
nepepesbiBaronieit cuiibl P (mpu Harpyske TOJIRKO MOMEHTOM M, mepepe3biBaroiast
cuja OTCYTCTBYET).
[TomHOE KacaTeabHOE HAMPSIKEHUE PABHO BEKTOPHOW CyMMeE HAIPSIKEHUH OT
MOMEHTA T U IEPEPE3BIBAIOLIEH CUIIBI Tp
M P

— Ty=—. 4.12
o Tp I ( )

Tm =

O0603HaueHHne CBAPHBIX HIBOB

Caapnbie mBbI n300paxkaroT u ob6o3Havaror o 'OCT 2.312-72. Bugumeble mBbI
M300paKaIOT CIUIOIIHBIMU, @ HEBUAMMBIE - IITPUXOBBIMH JUHUSAMU. OIMHOYHYIO
CBapHYIO TOUKY M300paxaroT 3HakoM +. OT nM300pakeHHs 1IBa MPOBOIAT JUHUIO -
BBIHOCKY B BUJIE OJHOCTOPOHHEH cTpenku ¢ nonukoit (puc. 4.11). Ha nonke (unu non
MOJIKOW ) HAHOCST YCIOBHOE 0003HAUYECHHE 1IBA. Y CJIOBHOE 0003HAYEHHUE COACPKUT:

1 - BcromorarensHble 3Haku (O - HIOB MO 3aMKHYTOM JMHHUH, 2 - IIOB IO
HE3aMKHYTOW JIUHUU, Z - TIOB NPEPBIBUCTHIN U T.1.);

2 - HOMEp CTaHJapTa Ha TUIIBI M KOHCTPYKTUBHBIE 3JIEMEHTHI IIBOB, HAIIPUMED:

I'OCT 5.64-69 - oCHOBHBIE THUIIBI U KOHCTPYKTHUBHBIE AJIEMEHTHI IIIBOB, BBI-
MOJHEHHBIX py4yHOW nyroBou cBapkoi, ['OCT 8713-70 - TOo e mAjis IIBOB,
BBITIOJITHEHHBIX aBTOMATHYECKOW WIIM MOJyaBTOMAaTUYECKOW CBapKo# moj (irocoM, u
T.1.

3 - 6ykBeHHO-1IMGPOBOE 0003HAUCHUE IIIBA, HATIPUMED:

C1...C25 - mBBI CTHIKOBBIX COCTMHECHUI;

T1...T16 - BBl TABPOBBIX COETUHEHU;

H...H8 - mBBI COeTMHEHUM BHAXJIECT,

Hudper mocne OykB 0003HAYAIOT pa3IUYHYIO (POPMY MOATOTOBKH KPOMOK (CO
CKOCcOM, 0e3 ckoca, ¢ OTOOPTOBKOW, 0e3 OTOOPTOBKH U T.1.);

4 -3mak [\ u pasmep karera mBa (TOJBKO /IS YIIOBBIX LIBOB).

[OCT5264-69-H2-46 Ne1

. a— i

i N

SN Nef o1

Puc. 4.11. O6o3nauenus cBapubix mBoB o 'OCT 2.312-72

Ha pucynke 0603HaueH yrioBoH II0B COEIUHEHUS BHAXJIECT, 0€3 CKOCa KPOMOK.
[IIoB BBINOJIHEH PYYHOM IyrOBOM CBAapKOW IO 3aMKHYTOHM jnuHuU. Karer mBa 6 MMm.
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CBapHbIM IIBaM MPHUCBAMBAIOT MOPSAIKOBbIE HOMepa. [Ipu 3TOM OJMHAKOBBIM IIBaM
MIPUCBAMBAIOT OJIMH MOPSIKOBBIM HOMEDP, a 0003HAUYCHHUE OJIMHAKOBBIX IITBOB HAHOCST
TOJIBKO Y OJIHOTO U3 U300pakKeHHil.
Ecniu BooOIIe Bce IIBBI CBapHOW J€Talu OJWHAKOBbIE, JOIYCKAeTCs He
MIPUCBAMBATh MOPSIKOBOIO HOMEpPA, a OTMEYATh JIMHUSMU - BHIHOCKaMH 0€3 MOJIOK.
[Ipu BBIIOJIHEHWH BCEX IIBOB [0 OJHOMY CTaHIApPTYy €ro o00O03HAauYeHUE
MPUBOST B TEXHUUECKUX TPEOOBAHUSX.

Pe3b00BbIe coelMHEHUNA: KOHCTPYKIMSA U pacyer

KoncTpyKkuusi pe3b00BbIX COeIMHEHU I

Pe3n0oBbIE COEMMHEHMS] CO3MIAIOTCS C TIOMOIIBID PE3hOOBBIX KPEMEHKHBIX
netasnel (BUHTOB, IIMWICK, TaeK U AP.) WK Pe3bObl, HAHECEHHOUN HEMOCPEACTBEHHO HA
COCJIMHSCMBIC JICTaJIN.

B macrosimee BpemMs HauOosiee paclpoOCTpaHEHBI CIEAYIOUIME THUIIBI Pe3b0
(puc.4.12):

- METpUYECKAS;

- TpyOHas HWJIWHIPUYECKas;

- TpyOHasi KOHUYECKas;

- KOHUYEeCKas JHOMMOBAas;

- TparneuenaaabHas;

- yHopHas.

B Toli wnm MHOM Mepe HaxOoIAT NPUMEHEHUE TAKXKE MIOWMOBas, Kpyrjias u
MPSIMOYTOJIbHAS pe3bO0bl. Bee pe3b0bl cTaHIapTU3UPOBaHBl B MUPOBOM MaciiTade, TO

€CTh pCBB6BI HallMOHAJIBHBIX CTaHI[apTOB COOTBCTCTBYIOH_II/IX THUIIOB
B3aUMO3aMCHACMBI.
L
P
) M %\ W
T [ Sl sy
(|
=) L
ﬁ / M g
c)

Puc. 4.12. Pe3p0bl: a) MeTpuueckas; b) TpanerneugaibHas; c) npsiMoyToJbHast; d)
yIopHasi
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Puc.4.13. 'eomeTpust pe3b0bl

Pe3p0y XxapakTepusyloT clieyIOlIMe OCHOBHBIE T'€OMETPHUYECKHE IMapaMeTphl
(puc.4.13):

d — HapyXHBIM (HOMUHAJIBHBIM IuaMmeTp pe3bObl); d - cpeaHuil auameTp
PE3BOBI.

3a HCKJIIOYEHHEM MPSIMOYTOJIbHOM pe3bObl, CPEIHUM JTUAMETPOM PE3bObI
ABIIAETCS JIMAMETP BOOOPaKaeMoro LMIMHIPA, MOBEPXHOCTh KOTOPOTO MEpeceKaeT
pe3b0y B TAKOM MECTE, Il HIMPUHA BUTKA pe3bObl paBHA IIMPUHE €€ BIaIUHBI.

di - BHyTpeHHU JuaMeTp pe3bObl;

p - War pe3bObl - pacCTOSTHUE MEX]Y OJHOMMEHHBIMM CTOpPOHAMHU JABYX
COCEIHUX BUTKOB, HU3MEPEHHOE B OCEBOM HaIPABIICHUH;

P1 - XOIl pe3bObl - PacCTOSIHUE MEXIY OJHOMMEHHBIMH CTOPOHAMH OJHOTO U
TOrO € BHUTKA B OCEBOM HAMPABICHUM WM BEJIMYMHA [OCTYNATEIbHOIO
nepeMeIIeHHs] BUHTA 32 OJIMH 000pOT B HEMOJBUXKHOM raike.

Jliist onHO3ax0iHOM pe3bObl p; = p. [{ns MHOTO3aXOAHBIX pe3bd p; = Zp. 31ech
Z — uyucio 3axooB. OJHO3aXOJIHbIE TPUMEHSIOTCS [JIs1 KPEMEKHbIX JeTallei.
MHoOro3axoHble - OOBIYHO /JI1 CUJIOBBIX COCIMHEHUI.

Mertpuueckass pe3b0a SBISETCS OCHOBHOM KpemekHou pe3bOoi. Hmeer
TpeyroyibHbIN npoduib ¢ yriaom OC = 60°. Ctanaapt npeaycMaTpuBaeT METpUUYECKUE
pe3b0bl ¢ KPYIHBIM U MEJIKUM I1arom. JIJist OIHOTO U TOTO k€ Hapy>kKHOro auametpa d
MEJIKhe pe3bObl OTIMYAIOTCA OT KPYMHOW BenuuuHOW Imara p. Hanpumep, ans
auametpa d = 24 MM cTaHJapT NpeycMaTpUBAET KPYITHYIO pe3b0y, C 11arom
p = 2,5 MM U 08Th MENKUX pe3bd ¢ marom p = 2; 1,5; 1; 0,75 u 0,5 mMm. B o6mem
MalIMHOCTPOCHUU OCHOBHOE MPUMEHEHUE HMEIOT KpPYIHbIE pe3bObl, KaK MeHee
YyBCTBUTEJIbHBIE K OIIMOKAM H3TOTOBIECHHS M W3HOCY. OJHAKO Pe3bObl C MEJIKUM
maroM 00JIaJJal0T TMOBBIIMIEHHONM CTOMKOCTBHIO MPOTUB CcaMOOTBMHYMBaHuA. Kpome
TOTO, MX Hape3alT Ha JWHAMHMYECKH HArpy>XCHHbIX, MEJIKHUX U TOHKOCTEHHBIX
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JeTansx, T.K. OHM, UMesl Hapsay C MEHBIIUM IIaroM M MEHBIIYIO TUIYOWHY Pe3bObl,
MEHBIIIE OCNA0JIAIOT IeTalIN, YeM PE3bObI C KPYITHBIM IIarOM.

Metpuyeckre pe3bObl ¢ KPYNHBIM IIaroM o0o03HadaroTcss OykBoil M w
muamerpom d, wHampumep, M 24, M 20 wur.m. Pe3pObl ¢ MEJIKUMU IIaramu
obo3Havarorcs OykBo M, muamerpom d u miarom p yepes 3Hak X, Hampumep, M
12x0,5; M 20x1,5 u T.71.

TpyOHbIE pe3bObl SIBISIOTCS KPEMEeKHO-YILIOTHAIOMKUMHU. IMEIOT TpeyroibHbIMI
npodusb ¢ yriom o - 55° Jlnsg co3maHMs HANEKHOTO YIUIOTHEHMSI 3TH pPe3bObl
BBITIOJTHSIOT C 3aKpYIVICHUSMHU MPoduiis u 6€3 3a30pOB MO BBICTYIIAM M BIIJUHAM.

TpyOHble pe3pObl MMEIT MENKHM Imar, T.K. Ha TOHKOCTEHHOM TpyOe
HEBO3MOXXHO Hape3aTh KPYMHYI METPHUYECKYI0 pPe3b0y 0€3 pe3Koro yMeHBIICHHUS
MPOYHOCTU TPYOBl. 3a HOMHUHAJBHBIA TUAMETp TPYOHOH pe3bObl YCIOBHO MPHUHSAT
BHYTPEHHUM quaMeTp TpyObl. B MexayHapoaHoM cTaHaapTe sl TpyOHOH pe3bObl 10
HACTOSIIEr0 BPEMEHH €IlIe COXPaHEeHO JtoiiMoBoe n3mepenue (1 aroim = 25,4 mm).

Konnueckue pe3pObl 00eceurBalOT BBICOKYIO T€PMETHYHOCTh COCIMHEHUS 3a
CYET TUIOTHOTO Tpuieranus npoduiei mo BepmuHaM. [[MOTHOCTE 3/1eCh HOCTUTACTCS
3a CUET IUIaCTUUECKUX JedopMaliuii BEpIIUH pe3bObl MPU 3aTAKKE COCTUHEHUS.

TpaneneunanbHas W yrHopHas pPe3bObl SBISIOTCS OCHOBHBIMU —pe3bOaMu
BUHTOBBIX MeXxaHuU3MOB. [lepBas umeer mpodusib B BUJE PaBHOOOUHOW Tpareluw,
BTOpast - HEPaAaBHOOOYHOM.

TpanenenganbHylo pe3p0y HCMONAB3YIOT JUIS  TEpeaadyd  JIBYCTOPOHHETO
(peBepCUBHOI0) ABWIKEHHUSI TOJ] HArpy3Koul. YTopHas pe3n0a MpeaHa3zHayaeTcs IS
OJTHOCTOPOHHETO pabodvero IBHKEHUs NpU Oosbliux Harpyskax. [Ipumensiercs mis
BUHTOB JIOMKPATOB, MPECCOB M T.I. 3aKPYIJICHWE BIAJWH MOBBIIAET AUHAMUYECKYIO
MPOYHOCTh BUHTA. Masblii yron HakioHa (3°) ymopHOW CTOPOHBI MPOQUIs Pe3bObI
MOHUXKAET MOTEPH HA TPEHUE B CPABHEHUU C TpalelleuaaIbHONU pe3h0oii.

CrangapTHble BUHTHI U raiiku usrorasinuBatorcs u3 Cr.3, unorga Cr.4 u Crt.5, a
Takoke ctaneit: A-12 (apromatnas), Ct.20, Ct1.35, C1.45 1 npyrux.

Jl1s1 6oiee OTBETCTBEHHBIX HANPsHKEHHBIX coeauHeHuid npumenstotTcs: CT.40X,
CT.40XH u npyrue.

Pacuer pe3b00BbIX COeITUHEHUH

OCHOBHBIM KpUTEPUEM PaAbOTOCTIOCOOHOCTH PE3bOOBBIX COCAMHEHUM SIBIISICTCS
MIPOYHOCT.

Pazpyiienre 531eMEHTOB pPe3b0OBOTO COCIUHEHHS MOXKET MPOUCXOAUTH IO
OJIHOM U3 CIEAYIOIIMX IPUYNH:

BO-TIEPBBIX, Pa3pbIB CTEPXKHS MO pPe3b0e WM MO TEPEXOJHOMY CEUCHHUIO Y
TOJIOBKU;

BO-BTOPBIX, TOBPEKIACHUE UK pa3pyIICHUE PE3bObI;

B-TPETHUX, Pa3pyLICHUE TOJOBKHU.

Bce cranmaptHbie BUHTHI (OONTHI, IIMUIBKH) U3TOTOBISIOT PAaBHOIPOYHBIMU 110
KaXJIOMY W3 Ha3BaHHBIX KpUTEpHEB. B 3TOH CBSA3M CTaHIAapTHBIE pPE3bOOBHIC
COCIMHEHUS OOBIYHO PACCUUTHIBAIOTCSA TOJIBKO IO OJHOMY TIJIaBHOMY KPHUTEPHIO
pabOTOCTIOCOOHOCTH - TMPOYHOCTH HApEe3aHHOW dYacTu uX crepxkHia. [Ipu sTom
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OTPENENAIOT BHYTpeHHUN nuameTp pe3bObl d;. Kpome Toro, Oombinas yacTh
pe3bOOBBIX COCJAMHEHUM, TPUMEHSIEMBIX B MAIIMHOCTPOEHUH, paboTaer co
3HAYUTEIIPHOM  CHJIOM  HayaJdbHOM  3aTSKKH, YTO TPAKTUYECKH  IO3BOJISACT
OTPAaHUYHUTHCS JIMIIb pacueTaMH Ha CTATUYECKYIO TPOYHOCTb.

PaccMoTprM OCHOBHBIE Clly4au pacyeTa pe3b0OBbIX COCTUHEHUN:

1. Ha crepxeHb BUHTa JCHCTBYET TOJILKO BHEIIHSIS OCEBas PacCTATHMBAIOIIAs
cuna F. 3atsbkka pe3r00BOro coeimHeHus OTCyTCTBYET (puc.4.14).

Haubonee xapakTepHbIM NPUMEPOM MOXKET CIYKUTh HApE3aHHBIA Y4acTOK
KpIOKa JIJIs TTOJ[BEIIMBAHUS TPy3a.

Pacuer cBoguTCs K ONpENENeHUI0 BHYTpEeHHEro auamerpa d; U3 yCIOBHS
MIPOYHOCTU HA PACTSHKCHUE:

o= <[ol,. (4.13)
Zﬂdl
4
OTKyJZa
d = |- (4.14)
Z?T[G]p

3nech Z-unciio 60aTOB, [G], — AOMyCKaeMoe HarpsikeHue Ha pactskenue, Mlla.

Pi

sang

P!

Puc. 4.14. Pe3p00Bo€e coequHeHne 0e3 3aTOKKA

B a10it dopmysie s yIpoIeHus: pacueToB MPUHSATHI HEKOTOPBIE JOMYIIECHHUS.
B neiicTBUTENBHOCTU SIBJICHUS, IPOUCXOMASAIINE B PACTSIHYTOM CTEp)KHE OoJTa, 6osee
CJIO’KHBI, U 3IIOpa pacupeaeseHUs] HAPSKEHUM 10 CEYEHUIO HE BIIOJIHE PaBHOMEpPHA.
OTU  OTKJIOHEHHUS YYUTHIBAIOTCS TPU BHIOOPE JOMYCKAEMbIX  HAIPSIKEHUM.



75

Jlonyckaemoe HamnpssKeHUWE PACTSKEHUs BbIOMPAIOT B 3aBUCMMOCTH OT TEXHOJOTHUHU
COOpPKH COCTMHEHUS.

[Ipu onpeneneHuU OOMYCKAEMBIX HAMpPSHKEHUH HEOOXOJUMO YUHUTHIBATH
TeMIepaTypHbIi pexxuM padoTel. Hampumep, nis 6ontoB u3 cranu Ct3, paboTaroniux
IIpU TOBBILIEHHBIX TeMmmepatypax 1o 130°, pgomyckaeMoe HampsKEHUE CIEAYET
cawxkare B 1,5 paza, 1o 300° - B 3 paza u T.1.

2. bonT 3aTsHyT, BHEIIHSS HArpy3Ka OTCYTCTBYeT (puc. 4.15).

Qs

7

|

N

Puc. 4.15. Pe3p00Bo€e coequHEHNE C 3aTSKKOU 00JITa

[IpumepoM MOTYT CHYKUTb OONTHI JIsl KPEIUJICHUS T€PMETUYHBIX KpBIIMIEK U
JIIOKOB KOPITYCOB MAaIIMH.

B stom cnydae crepxeHb 0oyiTa pacTAruMBaeTcs CHIION 3aTskku Q, Oonrta, u
3aKpy4MBaETCsI MOMEHTOM B pe3b0e Tp.

Hanpsixenue pactsskeHus oT cuitbl Qs:

0,
= - (4.15)

4
Hanpsi>kenust kpyueHust or MoMeHTa B pe3poe T)p:

Tp . OSE ‘d2 _ 095Q3tg(ﬂ+¢np)
w, /16 d? /16

o

Tk =

(4.16)

HpO‘IHOCTB 0oiaTa B ITOM clIydac OIpeaciiirorT II0 3KBUBAJCHTHOMY

HaIPSHKCHUIO:
O, = 110’; +47° < [crp] . (4.17)

Bbrancnenusi MOKa3bIBAIOT, YTO JJS CTAHIAPTHBIX METPHUECKHX Pe3b0 MpH
ko3pdunuente tpemns f = 0,15 o,, =L30,. CraenosarenbHo, 0Oour,

HCIIBITHIBAIOIINN OJHOBPEMEHHO PACTSHKCHHE U KpydeHHE, MOXKHO pPacCUUTHIBATH
TOJIBKO Ha pacTsDKEHHUE 10 JIOMyCKaeMOMY HaNpsOKEHWIO Ha  pacTsHKeHHE,
yMEHBbIIIEHHOMY B 1,3 pa3a, Wi Mo pacTITUBAIOIIEMY YCUIIMIO, YBEIMYeHHOMY B 1,3
pa3a. Takum 00pa3om, yCI0BHE MPOUYHOCTH:



Gp = ﬂdlz ) (418)

OTKyJa

(4.19)

3.Pacuer 601TOB NpU Harpy3Ke NONepeyHol caBUraromieit cuoit (puc.4.16).

B sTOM citydae BO3MOKHBI ClIeIyIOIIMe BapUaHThl pacyera:

Bapuant A - crangaptHeie 00aThl ¢ 3a3opoMm (puc. 4.16a). IlomoOnas
KOHCTPYKIIUSI TPUMEHSETCS TPU HEOOIBIINX MONEPEUHbIX Harpy3Kax.

PacueT mpou3BOaUTCS Ha 3aTSXKKY COEIMHEHHUS OCEBOW cuiioi Qs Tak, YTOOBI
BO3HUKAIOIIAs B CThIKE CWiIa TpeHus F mpoTuBocTOsuia M Oblia paBHAa ACHCTBHUIO
CIABUIaroLIen cuisl P.

a) 0) B)
P3aT
T T T
P
V F o~
N N P
P3aT
Puc. 4.16. Harpy3ka 60JITOB nornepeyHoi cuinoin
F=P=Q,f
1,30, 1,3P
c= 2 = 2 <[o], (4.20)
7 id, 7 id |
4 4

rae f - koapdUuUUeHT TpeHus B CTHIKE; JJII CYXHX CTaJbHBIX U UYTYHHBIX
noBepxHocteit f= 0,1...0,15 (MeHpIIMe 3HAYEHUS A1 NUTMGOBAHHBIX MOBEPXHOCTEN);
1U1sl HeoOpabOTaHHBIX MOBEPXHOCTEN B MeTauIMueckux KOoHCTpykuusx f = 0,3; Z -
gucio ©OonrtoB; 1,3 - Ko3hPUIMEHT, YUYUTHIBAIOMIMI BIMSHHE KacaTeIbHBIX
HaMpPsHKEHUN KpyUYeHUs, BOSHUKAIOLIUX MPHU 3aTsHKKE B CTEPKHE OoJITa.
Cuna 3aTspKku Ooutra:
K, P

0, = Tz (4.21)
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rae Ky, - koagduuuent 3anaca, K, = 1,3...1,5 — npu cratuyeckoit Harpy3ke; Ky
=1,8...2,0 — npu 1TMHAMHYECKOW HATPY3KE;

[ — YUCJIO CTHIKOB B COCIMHEHUHU.

B psne ciiydaeB i yMeHbIIEHUsI TUaMeTpa 00JITa B KOHCTPYKIIMHM COETMHEHMUS
MpeIyCMaTPUBAIOTCS PAa3rpyKalolIe AJIEMEHTbl B BUAE HITHU(PTOB, IIMOHOK, KOJEI,
BOCIIPMHUMAIOIIE BHEIIHIOW HArpy3ky (puc. 4.16 B).

Bapuant b - npusonHble (MI0THBIE) OOATHl WM INTUQTHI, BTYJIKH, IIMOHKH
(puc. 4.16 0, B).

B »TOM ciyuae Bce KpemeKHbIE OTBEpPCTUSL JODKHBI ObITh 00pabOTaHBI
(pa3BepHyThI) B cOope, a OONTHl B OTBEPCTHUSIX YCTAHOBJIEHBI MO IUIOTHOM TMOCAJIKE.
Tonpko mpu 3TOM oOecrneynuBaeTCs BOCHIPUATHE TMONEPEYHON Harpy3ku BCEMU
O6ontamu. Takue KOHCTPYKIMU TPUMEHSIIOTCS MPU 3HAYUTENBHBIX CIIBUTAIOIINX
Harpy3kax.

KacarenbHoe HanpsbkeHue cpesa:

1= Lz <[t]. (4.22)
7 md,
4

Mosxno npuaumats [t] = 0,7[c],.

[{unuHApUYECKHE IOBEPXHOCTH KOHTAKTa COCIMHICMBIX JIeTajeci B YacTH OoTa
0e3 pe3pOBl MPOBEPSIOT HA CMATHE.

P
=gz < 10al (4.23)
rae s — BpICOTA JETAJIH.

JlocTomHcTBa BapwiaHTa A B TOM, YTO MPUMEHSAEMBIC MPU HEM OONTHI —
CTaHJAapTHBIC, TEM CaMbIM OOECIICUYNBACTCS B3aUMO3aMCHICMOCTh COCAMHCHUS;
HEJI0OCTaTOK - TOTPEOHOCTh B OOJBIIIOM KOJWYECTBE OONTOB, KOTOpPhIC HE BCETIa
MO>KHO Pa3MECTHTb.

JIocTOMHCTBO BapwaHTa b B ManoM KOJIMYECTBE HEOOXOIUMBIX IS TEpeIadu
Harpy3ku OOJITOB; HEJAOCTATOK - MOTEPs B3aMMO3aMCHIEMOCTH TPU 3aMEHE OJHOW U3
COCIMHACMBIX JeTaled (Hampumep, BCIEACTBHE H3HOcA). Jls BOCCTAHOBJICHUS
COCIMHECHUS HEOOXO0IMMO COBMECTHO 00pab0TaTh OTBEPCTHS HA OOJIBIIHMI pa3Mep 1o
0OJITHI OOJBIIIETO TUAMETPA.

Ecnu coenuHeHne HAarpyKeHO KpPYTSIIMM MOMEHTOM B IUIOCKOCTH CTBIKA, TO

M
CHadaJla OIIPCACIIACTCA KaCaTCIIbHOC YCHUINC P = Tk, KOTOPOC H ABJIICTCA

Honepequﬁ CPIJIOﬁ, d 3aTCM IMOCTYIAKOT TAK, KdK YKA3aHO BBIIIC 110 BAPUAHTY A umm
b.

HITudroBbie coenMHEHUS.

tndroM Ha3bIBAIOT MWIMHAPUYECKUN WM KOHUYECKUN CTEP)KEeHb, IUIOTHO
BCTaBJISIEMbI B OTBEPCTHE ABYX COeAMHsEMbIX neraneil. [lpumenstor mTudtel ans
TOYHOTO B3aUMHOTO (PUKCUpPOBaHUS JeTaliel W [ COEIUHEHUS JeTalei,
nepeaaromux HeOoIbllNe HAarpy3ku. B 3aBucumocTH OT Ha3HauyeHUs: MWTUQTHI AETAT
Ha YCTaHOBOYHBIE U KPETIE)KHBIE.
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[Io ¢dopme pasznuyaroT HUIMHIpUYECKHUE U KoHuueckue wmTU(TH. [lo
KOHCTPYKIMU paboyeil yacTu MTU(THI BHIMOIHSAIOT TIaAKUMUA U TPOCEYHBIMHU, T.€. C
HAaCEUCHHbIMM WJIM BBIJIABIICHHBIMU KaHaBKaMH, 4YTO HE TpeOyeT pa3BepThIBaHUS
OTBEpPCTHUA U CO3/IaeT HAZEKHOE COSAMHEHHE, MPeJoXpaHstoniee ITU(T OT BbINAACHUS
B Ipoliecce padboThI.

Ha puc. 4.17 npuBeleHbl OCHOBHBIE THUIIBI IITU(TOB: IMWIMHIPUYECKUN (a),
KOHMYeCKui (0), KOHMUECKUH pa3BoHON (B), IWJIMHAPUYECKUE, HACCUCHHBIE ¢ KOHIIA
U ocpeauue (r), ¥ TpyOUaThIi NPYKUHHBINA (7).

Hunuaapuyeckre mMTUGTH YACPKUBAIOTCA B OTBEPCTHUSIX 3a CUET HATATra WU
cwibl TpeHus. i npeaynpexaeHus BoIMaJaHus HIUIMHIPUYECKUE MTUMTHI TOIKHbBI
M3rOTABIMBATBCA € OOJBIION TOYHOCTHIO W BBICOKOM YHUCTOTOW TMOBEPXHOCTH.
OtBepcTusi MOJ KpemekHble IITUPTHI B COCIUHAEMBIX JETalsIX CBEPIAT U
pa3BepTHIBAIOT COBMECTHO, JJIS YETO JAeTalld BPEMEHHO CKPEIUISIOT.

a) i g) | 8) + 2) i 3)
Joov |
T Y o

Puc. 4.17. Buas! mtudToB.

[Ipu MHOrOKpaTHOW pa3zbopke M COOpKe HapylIaeTcs XapakKTep MOCAAKU U
COOTBETCTBEHHO TOYHOCTH COCTMHEHHS.

Jist  ynemieBiaeHUs COEAMHEHUS MPUMEHSIOT HACCYCHHbIE U TNPYKUHHBIE
TpyOuaTtele mTH(PTH. Haceuennble wmTUdTEI He TpPeOYOT TOYHOM 00pPabOTKU
OTBEPCTUN M OTIMYAIOTCSA TMOBBIIIEHHOM MPOYHOCTHIO CLEIJIEHUS C MaTepHalioM
JeTad, HO MeHee TOYHO (ukcupyroT neranu. [IpyxuHHbIE TpyOuaTbhle pa3pe3Hble
mWTUPTH 00eceunBalOT MPOYHOE COEIMHEHHE JeTajneil, JIOMyCKaloT IOBTOPHbIE
cOOpKU U HE TPeOYIOT BHICOKOM TOUHOCTH 00pabOTKU OTBEpCTH. J[MamMeTp oTBepCTHs
st Takoro mtudTa npuHuMmaroT Ha 15 ... 20% MeHblle HapyXHOTO IHaMeTpa
mTudTa.

Hunuaapuyeckre WTUGTH NPUMEHSIOTCS M KaK yCTAHOBOYHBIE, 0OecreunBast
TOYHOE B3aMMOPACIIOIOKEHUE COCTUHIEMBIX JIeTaleH.

Konnueckue mrudrtel  Onaromapss  koHycHoctd  1:50  oOecneumBaroT
CaMOTOPMOKEHHUE TpU JEHCTBUM Ha HHUX MomnepeuHbix cuil. OHU JOMyCKaroT
MHOTOKpPaTHYIO0 MOCTAaHOBKY MX B OTBEPCTHE MPU COXPAHEHUU TOYHOCTH B3aUMHOTO
pacIoyIOKeHHsI COeIMHSIEMBIX Jeraneil. M3roToBiieHne KOHUYECKUX IMITHUPTOB U
OTBEpPCTUH MOJ HUX 0OJiee CIOKHO MO CPAaBHEHUIO C UMIMHAPUYECKUMH MITHPTaAMU.
[ tudgTel H3roTaBIMBAIOT U3 cTasel 45, A12, V8.
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['maBHBIMH HEIOCTATKAMHU IITH(TOBBIX COCAUHCHUHN SIBIISIOTCS 3HAYMTEIBHOC
OClIa0JICHHE CCUCHHS BaJla OTBEPCTHEM IOa MTUPT W HEOOXOIUMOCTh TOYHOU
00paboOTKHU ATOTO OTBEpCTHUsl BO M30ekaHWe M3ruba mTudTa WIA ero BbITAJCHUS.
[Toatomy muametp mrtudta (d) mmus Bana auametrpom (ds) 3a4al0T U3 COOTHOIICHMS
d <£(0,2...0,25) ds, a 3aTem ipu HEOOXOAMMOCTH MIPOBEPSIOT HA CABUT (Cpe3).

HHInoHo4yHbIe coeAMHEHUS

[nonounsie coequHeHust (puc. 4.18) cimyxar mis nepegayd BpalaroUIEro
(KpyTslllero) MOMeHTa OT BaJla K CTYNHIIE HACAXKEHHOM Ha HEro Jeranu (3youaToro
Kojeca, MIKKWBa, My(Tbl U Jp.) WUIKM HA00OPOT — OT cTynuibl K Bamy. llInmonounsie
COCIMHEHUS OCYIIECTBIISIIOT C TOMOIIbIO BCIIOMOTATENIbHBIX JI€Tajeil — IIMOHOK,
YCTaHABJIMBAEMBIX B M1a3aX MEXK/Y BaJIOM U CTYIHULEH.

JIOCTOMHCTBaMU IIMOHOYHBIX COEIWHEHUN SIBISIOTCS MPOCTOTA, HAJEKHOCTD
KOHCTPYKIIMH, HEBBICOKAsi CTOMMOCTD, Y100CTBO COOPKH U pa300pKH, a HETOCTaTKaMU
— ocjabJieHue Baja W CTYNUIbI MIMOHOYHBIMH Ma3aMH, HEYCTOMYUBOCTH IMOJOKEHUS
IINOHKKM B Ta3zax (BbIBOpAaYMBAHME IIMOHKU) W  TPYAHOCTh OOecreyeHus
B3aMMO3aMEHSAEMOCTH, TIOBBIIICHHbIE TpeOOBaHUS K TOYHOCTU H3TOTOBJIIEHUS,
OTCYTCTBHUE (PUKCAIMU AeTallell B OCEBOM HAIPABJICHUU.

Puc. 4.18. IlInonka nmpusmarudeckas.

[InoHK® MOTYT NPUMEHSTh B KayeCTBE HANPABISIONIMX, 00€CTIeUMBAIOIINX
JIETKOE TepeMellleHre AeTalied BAoJb Bajia. Harpy3ky y IIMOHOK BOCHPUHUMAIOT
OOKOBBIE TOBEPXHOCTH, KOTOPBIE COMPATAIOTCS C Ma3aMu IO COOTBETCTBYIOIIUM
nocaakaM. [Ipu3maTHyecKkyro MIMOHKY C BaJIOM OOBIYHO COEAUHSIOT MO MEPEXOAHOU
MOCaJIKe, a CO CTYMHUIIEH — MO MOCAJKE C 3a30pOM. DTO MPEMATCTBYET MEPEMEIICHUIO
IITOHKK BJOJb Baja U KOMIIEHCUPYET C MOMOIIBIO 3a30pa HETOYHOCTH Pa3MEPOB,
dbopMbl M B3aMMHOTO pPAcCHOJOXKEHHs TMa30B. Takod XapakTep COEIMHEHHS
o0OecreynBaeT JOCTATOYHYIO TOYHOCTh LIEHTPUPOBAHHUS Bajla M CTynulpl. B
paJraibHOM HaIpaBiIeHUU MpelyCMaTpPUBAETCS 3a30D.

[Ipu3zMaTuyeckue MIMOHKU UMEIOT IPSIMOYTOJIbHOE CEUYE€HUE, OHU MOTYT OBITh C
OKPYTJICHHBIMH, IJIOCKUMU M CMEIIaHHbIMU Topiamu. [la3 moja mmoHKy Ha Bany
JenaoT Ha riyouHy okoio 0,6 oT ee BbICOTHI, a Ma3 BO BTYJKE — Ha JJIMHY Bcel
crynuubl. [upuna m BbicoTa mmoHku omnpeaenensl ['OCTom u BeiOMpaloTcs B
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3aBUCUMOCTH OT JUamMeTpa Baja. PasMepsl BHICOTHI U ITUPUHBI CTAHIAPTHBIX IIIMTOHOK
nmoAoOpaHbl TaK, YTO TMPOYHOCTh HA CIBUT OOECIEUMBACTCS C HM30BITKOM, U TIPH
HEO0OXOUMOCTHU MPOBEPKY MITIOHOK HA MPOYHOCTH MPOBOJST Ha AehOPMAIIUIO CMSTHUS.

CerMeHTHBIC IITMOHKU TPEOYIOT 0oJsiee TIIyOOKHX TMa30B B BajiaX, UTO YMEHBIIAET
WX TPOYHOCTh. MX TpUMEHSIOT B ciydae IMepeayd HE3HAYUTEIbHBIX YCHIIHM,
paboTaroT OHU KaK MpU3MaTUUYeCKue, HO 0ojiee y100HbBI B U3TOTOBJICHUHU.

[{unuHapuYecKUe MIMOHKU Yallle BCEro MCMOIB3YIOT IS 3aKpeIICHHS JIeTalleH
Ha KoHIle Basa. OTBepcTHE ISl IIMOHKA 00padaThIBAIOT B COCIMHIEMBIX JACTAIAX (Ba
u ctynuiia) coBMecTHo. [llnmonka ycraHaBiIuBaeTcsi C HATATOM.

[IIrmoHOYHBIE COEIUHEHUs] MPUMEHSIOT OOBIYHO MPHU TEpeaade 3HAYUTEIIHHBIX
BpalalommnXx MOMEHTOB MpH JHaMETpe Baja HEe MeHee 6 MM. B kuHemaTHuecKux
nepegayax M Iepefadax C BBICOKUM TpeOOBaHMEM IO TOYHOCTH PEKOMEHIYIOT
WCIIO0JIb30BaTh MTU(HTOBBIE COSTUHEHUS.

[IImoHKKM U3rOTaBIMBAIOT U3 CPEIHEYTIEepOAUCThIX cTanei 40, 45, Ct6.

[TpoBepsIOT MIMOHKK HA CMSITHE.

Ocu < [GCM] (424)

JIns cTanbHOM CTYNMIBI JONMYCKAEMOE HAIpPSIKEHUE Ha CMATHE [Gew] = 120
H/MM?, 1Sl 9yTYHHOU [Gey] = 60 H/mm? .

2T -10°
dh-t),°
rae l, — pabouas aymHa mmnonky; l,=1-b;
| — myIMHA MITTOHKH, MM;
b — mMpuHA MIMOHKH, MM;
h — BeICOTA IIMIOHKU, MM;
d — nruameTp Bajia B MECTe YCTAaHOBKH IIIOHKH, MM;
T — kpyTamuMii MOMEHT Ha Baity, Hwm;
t; — rmyOuHa ma3a Bajia, MM.

Cen= (4.25)

Ecnu ycnoBue nmpodyHocTH HE cOOJIOAETCs, TO HYKHO YCTAaHOBUTH 2 IIMOHKH
noa yrioM 180 rpamycoB wiaMm mEPENTH K NMOCAAKE € HATATOM WIM LUJIMLIEBOMY
COEIMHEHUIO.

HInnneBble coeTMHEHUS

[IInuiieBble COEAUHEHUS CIYKAT JJIsl TIEpeauyr BpallaloIIero MOMEHTa MEXKIY
BAJIAMU U YCTAHOBJICHHBIMHU HA HUX JETAJISIMHU.

[InuiieBoe COEAMHEHUE MOKHO YCIOBHO MPEACTABUTH, KAK MHOTOILIINOHOYHOE,
HITIOHKKU KOTOPOTO BBIMOJHEHBI BMecTe C BaJIOM. C MOMONIBIO ATOTO COEAUHEHUS
MOXHO 00€CTIeYUTh KaK MOJBUKHOE (C OCEBBIM OTHOCHUTEJIBHBIM MEPEMEIIICHUEM ), TaK
Y HETOJBMKHOE CKpeIuieHue aeraneil. [lo cpaBHEHHIO CO MIMOHOYHBIMU ILIUIICBHIC
COCIMHEHUS UMEIOT 3HAYUTEJIBHO OOJIBIIYI0 HArpy304HYH CIOCOOHOCTH, MPOYHOCTH
BAJIOB, TOUHOCTH LICHTPUPOBAHUS U HANPABICHUS CTYIHUI] B MTOJBUKHBIX COETUHECHUSX.
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I[lo d¢opme mnomepedyHOro CeYEeHHsS INUIMIEB pPa3IudyaloT MPSIMOOOYHBIC
(puc. 4.19, a), sBonbBeHTHBIC (pUC. 4.19, 6) U TpeyroabHbie (puc. 4.19, B) mUIUIIEBBIC
coenuHenusa. HauOombiee pacnpocTpaHeHHE MOJYYMIIM MPSIMOOOYHBIC HIIUIIEBHIC
COCJIMHEHUS, BBIMOJHEHHBIC ¢ YeTHbIM 4ucioMm numieB (6, 8, 10). LlenrpupoBanue
BO3MOXKHO II0 HapyxHoMmy nauamerpy D, mo BHyTpeHHeMy d u OOKOBBIM
noBepxHOCTsAM. lleHTpupoBaHUE 10 HApPY)KHOMY JHAMETPy PEKOMEHIYETCS IS
HETOJBIKHBIX COCJUHEHHUM, 1O BHYTPEHHEMY JHAMETPy — JUIS TOJABUKHBIX
COCMHEHUN, 1O OOKOBBIM TpaHsSM — NpH OOJBIIMX IepelaBacMbIX Harpyskax u
HU3KOW TOYHOCTH COCJIMHEHUS.

S
Puc. 4.19. Bungsl numMneBbIX COEAUHEHMIM.

OBOJIbBEHTHOE IUIHIIEBOE coeauHeHue (cM. puc. 4.19, 6) omimuyaercss ot
MPSIMOOOYHOTO  TOBBIICHHOW  TOYHOCTBIO  IEHTPUPOBAHHMS UM MPOYHOCTHIO.
[lenTprpoBaHKE OCYIICCTBISIOT MO OOKOBBIM CTOPOHAM, PEXKE — MO HAPYKHOMY
nuameTpy. Yucmo 3yObeB z peKoOMeHAYIOT = 6 ipu m > 0,5.

CoenuHeHNE ¢ TPEYroJibHBIMM HUIUIaMu (cM. puc. 4.19, B) IpPUMEHSIOT IJis
HETOJBIDKHBIX COCJWHEHMM TIpU HEOOJBIIMX HArpy3kax M  TOHKOCTEHHBIX
KOHCTpyKIMAX. Yucno numnes z = 20 ... 70, yrael BnaguH Bajia paBHbl 60, 72 u 90°.
[lenTprpoBaHUE OCYIIECTBISIOT TOJIHKO IO OOKOBBIM T'PaHSIM.

IMpopuabHbIe coeMHEHUS

[IpodusibHBIM Ha3bIBaeTCAd pazbeMHOE COEIUWHEHHE, Y KOTOpPOTO CTYIHIIA
Haca)XXMBaeTcs Ha (PACOHHYIO MOBEPXHOCTH Basia. I[IpocTedmnuM TakuM coeaMHEHUEM
ABJISIETCS COCIMHEHUE BaJla, UMEIOLET0 Ha KOHIIE KBA/IPATHBIE ITONEPEYHBIE CEYEHUS C
MaxOBUYKOM, pyKosATKOil. CTOpPOHY KBajapara PEKOMEHAYIOT NPUHUMATh pPaBHOM
npuMepHo 0,75 auamerpa Baa.
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Puc. 4.20. IlpodunbHbie coequHEHUS

K mpoduibHBIM COEIMHEHUAM OTHOCAT COEIMHEHMSI Bajla CO CTYNHULEH IO
OBAJIbHOMY, HaIpuMep, TpeXrpaHHOMY KOHTYpY (puc. 4.20, a), coequHeHre Ha JIbICKE
(puc. 4.20, 6). locTOMHCTBaMHU TaKUX COECIMHEHUN SIBIISIOTCS JIydlllee IO CPAaBHEHUIO
CO UINOHOYHBIM LIEHTPUPOBAHUE WU OTCYTCTBHUE KOHIIEHTPATOPOB HANPSIKEHUW; K
HEJIOCTAaTKAM CJIEAYET OTHECTH CIOXKHOCTb U TPYJOEMKOCTb, OTHOCUTEIBHO BBHICOKYIO
CTOUMOCTb U3TOTOBIIEHUS (PACOHHBIX TIOBEPXHOCTEH.

Myd¢Tsl 1 KOpHyca

HeobOxonumo nomuuth, yto My(dptel noadupatot no 'OCTy unu HOpMaIsIM 1O
OOJbIIEMY JAMAMETPY COEIUHSEMBIX BajOB U PACUETHOMY MOMEHTY. Tumbsl Myt
no0UPaIOT B 3aBUCUMOCTH OT BBITIOJHSAEMBIX (PYHKIIUH.

IIpy pacuerax HYXHO y4YeCTb, UTO OCHOBHOM MACIIOPTHOW XapaKTEPUCTUKOU
MYQTHI SIBISIETCS I0MTyCKaeMblii KpyTsiuii MOMEHT [ Ty].

OcHoBHOE HazHaueHHe My(T IPHUBOJOB — IMepenayda KpPYyTAIEro MOMEHTa OT
OJHOTO BaJla Ha Jpyroi, JubO OT Baja Ha CBOOOJHO CHUJAILIYI0 Ha HEM JE€Talb:
3ybuatoe KoJeco, IIKUB U T. 1. My Tl NIPUBOAOB BBHINOIHIIOT OJHOBPEMEHHO U Pl
Ipyrux yHKIMI: KOMIIEHCUPYIOT B OINPEAENICHHBIX Mpe/eaxX MOrpeurHoCTH MOHTaXa
BaJIOB; IMO3BOJISIOT COEIUHATH WM Pa3beIUHATH Balbl, MPEAOXPAHSIOT Padbouyro
MalIuHy OT NEPErpy3KH, YMEHBIIAIOT TOJTYKHA U BUOpAIMU B IIpoLiecce padboThl.

[lepenaua kpytsmero MomMeHTa B My(TaxX OCYHIECTBISIETCS C MOMOIIbIO
MEXaHUYECKOM CBA3M MEXIYy JAeTalsiMu My(PThl (IJIyxue, 3yOuaTble, BTYJIOYHO-
najbleBble, KyJauyKOBbIE, IIApHUPHBIE MY(PThI M T. 1.); 32 CUET CUJI TPEHHS WIH
MarHuTHOrO  TPUTSKEHHUS  (PPUKIMOHHBIE WM  3JEKTPOHHO-UAYKIIMOHHBIE
ACUHXPOHHBIE MY(DTHI).

ITo xapakTepy pabOThl pa3nUyaroT CIEAYIOIINE BUIbl MYy(]T.

l.IlocTOsSSHHBIE ~ COEOMWHUTENbHBIE, HE  JONYCKAaIONIME  Pa3beIUHEHUS
(pacueryieHus1) BajoB B Mpolecce padoThl MAlIUHBI: JKECTKHUE HEKOMIIEHCUPYIOIINE
(rmyxue); )KecTKue KOMIIEHCUPYIOIINE; )KECTKUE TOJIBUXKHBIE; YIIPYTHE.

2.CuenHsle WM YIPaBIISIEMbIE, MO3BOJISIIOIINE CLETUISATh WIM PACLEIUISTh Bajbl
B IIpoLiecce paboThl U BO BPEMsI OCTAHOBKH.

3.CamoynpaBisiEMbIE WM ABTOMATUYECKHU CLEIUIAIONINE BaJIbl IPU U3MEHEHUHU
pexxrma paboTbl MAITUHBI.

4.IlpenoxpaHuTenabHble — pa3beAMHAIONINE Ballbl, €CIM Harpyska Ju0o
CKOpPOCTh BpallleHMs IIPUBOJA IIPEBBIMIAECT JOIYCTUMbIC 3HaueHUU. [lapamerpsl
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OCHOBHBIX THIIOB Myq)T PETIIaMCHTHPOBAHBI CTaHAAPTAMHU 00 HOpMaJIsIMU 3aBOJOB-
U3TOTOBUTEIICH U IMPOCKTHBIX OpFaHHSaHHﬁ.

lMocTosiHHbIE
il 3 - %
7 % NN
| P D R D | VD R DR | )
a) 6) B)
nyxve
% 7 N
i VD B DA | )
a) 6)
KomneHcupytowme
N
H@E’*\ X 0 i
7 N 7 N
| R D I D | A e B D |
a) 6) B)

Ynpyrue
Puc. 12.1. Bugst mydr.

OKCIUTyaTallMOHHOW ~ XapaKTepUCTUKOW  My(]T  sBIsieTcs  mepenaBaeMblid
KpyTsimuii mMoMeHT 7 u nuamerp Bana d, Ha KOTOpBIM HacaxuBaeTrcs Mydra.
KonkperHbrii TtumopazmMep My(pThl BbIOMpAaeTCs B 3aBUCUMOCTH OT YCIIOBUU
AKCILTyaTaluK 10 TabJIULaM.

To=kTuon<T (1.12)

rae 7, — pacyeTHBIN KPYTAILIUI MOMEHT;

k — xkoadunmeHT 3anaca, IPUHUMAEMbIid B 3aBUCUMOCTH OT BHJIa IPUBO/IA;

1.0 — HOMHUHAJIBHBIN KPYTAIIMNA MOMEHT Ha Bally.

Myd¢Tsl ynpyrue

Mydma ynpyeas emynouno-nanvyesas (MYBII) mo I'OCT 21424—75 (puc. 2).
OTnnyaercs MPOCTOTOM KOHCTPYKIMU M YAOOCTBOM MOHTa)ka U JieMOHTaxa. OObIYHO
NpUMEHsieTcss B Mepejadax  OT  JJeKTpojaBurarens.  Mydra  sBisercs
ANEKTPOU3OIUPYIOIIEH. YTpyrue »SJIEeMEHThl CMAr4aloT yhapsl W BHOpaunuu,
KOMIIGHCUPYIOT ~HEOOJbIIME TMOrPEelIHOCTH MOHTaxa M JedopMaluyd  BajoB.
Jlonyckaemble paJauaibHble W YIJIOBbIE cMelieHus noaymypr go 0,6 mm u 1°
cooTBeTCTBeHHO. OKpYKHAasi CKOPOCTh orpanuueHa 30 m/c.
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Puc. 12.2. Mydrta ynpyras BTyJIO4HO-TaIbIEBas.

Matepuan nonymydt — uyryn CH 20, crans 30, ctans 35J1, marepuan naiblies
— HE HUXe, 4eM cTanb 45. Yipyrue aeMeHTsl U3TOTOBISIIOT U3 PE3UHBI ¢ 65 > 8 MIla.
Harpy3ounas cnoco6HOCTh My(Thl OrpaHUYeHa CTOMKOCThIO PE3MHOBBIX 3JIEMEHTOB.

My¢ThI KeCcTKHEe KOMIIEHCHPYIOLIUe

3y6uatas mydTta o I'OCT 5006-55 (puc. 12.3). IIlpennaznauena s nepenadu
OOJBIIMX KPYTSAIIMX MOMEHTOB M CIOCOOHAa KOMIIEHCHUPOBATh HE3HAYMTEIbHOE
CMEIIEHUE OCel COeAMHSIEMBIX BAJIOB (pajuaibHOE, YIJIOBOE WM HUX COYETAHHE) B
pe3yibTate OOKOBBIX 3a30pOB MEXAy 3yObsiMH U 00ukooOpa3zHOW (opMBI 3yObeB
BTyJKH. PaboTa My(Thl NpuH HECOOCHOCTH BajlOB COIMNPOBOXKIAETCS MOBBILNICHHBIM
CKOJIb)KEHHMEM U HW3HOCOM 3YyObeB, Il MPEAYNPEeXICHUS KOTOpPOro IMpeay-
cMaTpuBaeTcs cMazka MyGTel. My Ta KOMIakTHa, HaJeKHa B paboTe, HO HE CMSTYaeT
TMHAMHYECKUX HArpy30K.

KoMnencupyroniye cnocoOHOCTH My(Thl ONPEEISIIOTCS MAaKCUMAIIbHBIM yTII0M
MEPEKOCA @mgy OCH KAKIOM 3y0UaTONW BTYJIKM M OCEBBIM pacCTOSTHUEM A MEXIy
3yOuaTbIMU BEHIAMHU BTYJIOK. s cTaHmapTHBIX MYDT @umae ~0°30'. Jomyctumoe
paaraibHOE CMEIIEHUE BAJIOB JIETKO OMPEACIUTD MO Ppax U A.

3yObst MOTyMy(PT pEeKOMEHAYETCS BBIIOJIHATH C TBepOCThiO 35...45 HRC 3yObs
oboitmbl — 45...55HRC. BcnenctBue Hanmuuusi CUJI TPEHUS MEXAY 3YObSIMH IpHU
nepekocax BaJioOB B My(dTe BO3HMKaeT M3rudaromuid MoMeHT. My(]Tbl cMa3bIBaroT
BA3KUM MAaCJIOM THIa HUTPOJIA.



Puc. 12.3. My¢ra 3ybuaras.

Mygma yennas oonopsonas no 'OCT 20742— 75 (puc. 12.4).

[lpenqnazHadeHa Ui COCOUHEHHS BajoOB, MMCIOIIUX pPaJUaIbHOE H YIIIOBOE
cmenieane. OHa TpocTa MO KOHCTPYKIIMH, KOMITAKTHA, MOHTa)X HWJIU JIEMOHTaX
MIPOU3BOJUTCS 0€3 0CEBOro cMelieHUH y3710B. COCMHUTEIBHBIM JIEMEHTOM MY(THI
CIIY)KUT CTaHJapTHas MPHUBOJHAS POJIMKOBas Ienb. HemocTaTku IEMHBIX MypT —
HEMPUTOAHOCTH K pabOTE B YCIOBUAX PEBEPCUBHOM JIMOO THHAMHYECKOW HArpy30K U3-
3a HAJIMYUS B IIETIH 3230POB.

Puc. 12.4. Mydra nennas.

Bonpocsl 1151 caMONIpoOBepPKM:

1.Haz0BUTE OCHOBHBIE BUbI HEPA3ZBEMHBIX COEIUHECHHUIA.

2.Hanumwutre u 0oOBACHUTE pacyeTHble (QOpMYNbl IS  3aKJICMOYHBIX
COCIMHEHUMH.

3.Ha30BUTE OCHOBHBIE BUbI CBAPKH U TUIIbI CBAPHBIX LIBOB.

4.1lpuBeguTe METOAUKY pacyeTa IITOHOYHBIX COEAUHEHN.

5.HazoBure Tursbl pe3b0 U yKaxuTe 00J1acTh UX TPUMEHEHUS.

6.11o kakuM npuU3HaAKaM KJIaCCUPUIUPYIOTCS IUTULEBbIE COCTUHEHUS ?

7.Kakue [1OCTOMHCTBA HMMEIOT COEAWHEHHs MPU3MATUYECKUMHU IIMOHKAMHU H
KOTJ]a UX PEKOMEHAYETCS] IPUMEHSTH ?

8. Uto Takoe miar, XoJ pe3bObl?

9. HazoBuTe OCHOBHOI BUJ KPENEKHOU Pe3bObl U €€ XapaKTePUCTUKHU.
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10. ITpuBeauTte knaccupukanuo MyPpT M0 NPUHIUNY JEUCTBUS U XapaKTepy
paboTHI.

11. JlaiiTe KpaTKyt0 XapaKTepUCTUKY YIPYTON BTYJIOYHO-NATbLIEBON MY(THI.

12. YTO 1MoI0K€HO B OCHOBY TTo7100pa My () T?
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