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BBenenue

HucuunnnHa «J/leranu MammH»  SIBJISIETCS  OCHOBOWM — OOIIETEXHUYECKOM U
oO1enpodeccuoHanbHOM NOJTOTOBKH CHEIUAINCTA B 00JIACTH MOKapHON 0€30MaCHOCTH.

Pa3BuTHE COBpEeMEHHOW TMOXKAPHOM TEXHUKU CTABUT TIEpPEe] COTPYIHUKAMHU
MOKapHOM 0e30MacHOCTU caMmble pa3HOOOpa3HbIe 3a/laud, CBA3aHHBIE C PACUETOM
Pa3IMYHBIX COOPYKEHUN (3aHUM, MOCTOB, KaHAJOB, MJIOTUH M T.N.), C IKCIUTyaTaluen
BCEBO3MOJKHBIX MAalllMH, MEXaHU3MOB, JBUTATeNeH U, B YACTHOCTH, TAKUX OOBEKTOB, KaK
MOoXapHble  aBTOMOOWJIM, COCTAaBISIIONIME MX Y376l  (TUAPONPHUBOJIBI, HACOCHI).
KoHcTpynpoBaHue MammHBl HE3aBUCHUMO OT TOTO, BBITOJHICTCS OHO YYaIllUMCS WIIH
OTBITHBIM WHXKEHEPOM, - Tporiecc TBopueckuil. Kaxmgass KOHCTpyKTOpCKas 3ajada, Kak
MPaBUJIO, UMEET MHOTO pernieHuid. Onupasch Ha UMEIOIIMECS TEOPETUYECKHE 3HAHMS,
yYaIAiCs TOJDKEH BBIOPATh M3 MHOTHX BO3MOXHBIX PEIICHUH OHO, Hawmydmee. [Ipu
ATOM €My TPHUXOAWTCS TPUHUMATh BO BHUMAHHWE 4YacTO IPOTHBOPEUYHUBHIC
TEXHOJIOTUYECKHE W OKCIUIyaTallMOHHbIE  TpeOOBaHUs,  MPEAbSIBISIEMBIE K
npoekTupyeMomy uznenuto. Hecmorpsi Ha MHOTOOOpa3ue BceX ATHX MpoOJieM, pelieHus
UX B ONpEJIETICHHON YacCTH OCHOBBIBAIOTCS HA HEKOTOPBIX OOIIMX MPUHIMIIAX U HUMEIOT
0011y10 Hay4HYyI0 6a3y.

OCHOBHBIE TEOPETHUYECKUE TIOJIOKEHUS, H3ydaeMble B JAUCHUILUIMHE «/leTanu
MAIITHY IUPOKO UCTIONB3YIOTCS MPU U3YYCHUH PsiJia CTICHUATbHBIX TUCIUTIINH.
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MeToauueckue PCKOMECHIALUMNHA 110 U3YYCHUIO TEM NUCIHUILJIMHDBI

Tema 1. OcHOBHBIE NOHATHS U ONpe/eeHus JUCHMILTUHBI «JleTaan MammH»

B 3aBucuMocTu OT xapakTepa pabouero mporiecca M BBINOTHSIEMBIX (DYHKIIHI
MAIlHbBI YCJIOBHO JIENATCS Ha Kiacchl. Ha30BEM HEKOTOPBIE U3 HUX.

MamuHel-qBUraTeM  NpeoO0pa3oBbIBAIOT  KAaKOW-TMOO  BUJ ~ DHEPrUd B
MEXaHUYECKYl0, HalpuMep, MNapoBbl€ MAIWHBI, JABUTATEIM BHYTPEHHETO CroOpaHus,
ANEKTPOJABUTATENN H T. 1I.

ManmHbI-reHepaTopbl, NPEOOPA3OBBIBAIOIIME MEXAHHMUYECKYIO SHEPIUI0 B JIPYToOl
BH/JI SHEPTUH, HAIIPUMEP, KOMIIPECCOPHI, AMHAMOMAIIIUHBI U T. 11.

TexHONornyeckue MalluHbl CIy>)KaT JJisi HENOCPEACTBEHHOIO IPOU3BOICTBA
TOBapHON MPOAYKUUU (CTaHKH JJIsi 0OpaOOTKM KOHCTPYKIIMOHHBIX MaTepUAIOB, CTAHKU
JUIsL TIEpepadOTKU CBIPbs, a TAKXKE CTPOUTEIBHO-IIOPOXKHBIE M CEIbCKOXO3SIIICTBEHHBIE
MAaIITUHBI).

TpancnopTupyromye MalluHbl: TOJBEMHBIE  KpaHbl, JUQTHI, 3JIEBATOPHI,
ACKaJIAaTOPbl, KOHBEWEPHI, TPAHCIIOPTEPHI, HACOCHI, IIIHEKU U p.

Jerans — uzaenue, U3roTOBICHHOE M3 OAHOPOJHOIO IO HANMEHOBAHUIO U MapKe
MaTepuaia 0e3 MpUMEHEHHs COOpOYHBIX OIepaluii; Harpumep, H3JAeliue U3 Kycka
MeTajia, JIMTOW KOPITYC U T. 1.

COopouHasi eauHMIA — H3JEIHE, COCTABHBIE YAacTU KOTOPOTO MOMJIEkKAT
COEIMHEHHIO MEXAY CO00i Ha NpearnpusTUU-U3TOTOBUTENE COOPOUYHBIMH- ONEpalUsIMU
(cBHHYMBaHHEM, KJICIKOM, CBapKOM, MalKoW M T. II.), HAIpUMEpP, aBTOMOOWIIb, CTaHOK,
PEIYKTOp, CBAPHOW KOPIYC.

MamuHoil Ha3bIBalOT YCTPOWCTBO (M3MENHUE), BBHINOJHAOIIEE MEXaHUYECKHE
JBYKEHUS I MpeoOpa3oBaHUsl SHEPIrUU MATEpUAIOB U MH(GOPMAIMKU C LIEJIbI0 3aMEHBI
Wiy 00JieryeHus PU3NUECKOro U YMCTBEHHOIO TPY/1a YeJIOBEKa.

MexaHu3MOM  Ha3bIBAlOT  CHCTEMY  JE€TAJIe,  MNpEJHAa3HAYEHHYI  JUIs
npeoOpa3oBaHus JABUKEHUN OJHOM WM HECKOJBKUX JieTajeil B TpeOyemMoe IBHKEHUE
npyrux neraneil. [loHsTre «MexaHu3m» SBISIETCS Oojiee MIMPOKUM, YeM TOHSTHE «Ma-
IMHAY, «IIPUOOPY WIH «IpUcTiocobsieHrne». Besikoe n3 Ha3BaHHBIX YCTPOWCTB SIBIISIETCA
OJTHOBPEMEHHO Mexanusmom, HO He HaoOopoT. Takum oOpa3oM, MOXHO TOBOPUTH O
MEeXaHU3Max MalluH, MPUOOPOB U MPUCTIOCOOTCHHUIA.

Bce peranu MamuMH W MEXaHM3MOB JIEJSTCS Ha CHEUUalIbHBIE W OOLIETro
HazHaueHus. K neransiM u cOOpOUYHBIM €IMHULIAM OOILEr0 Ha3HAYEHUS! OTHOCATCS TaKHe,
KOTOpbIE BCTPEYAIOTCS TMOYTH BO BCEX MalIMHaxX (OOJIThI, Bajbl, 3yOuaThle KoJjeca,
HNOAIIUITHUKY, My(ThI U p.). OHU COCTaBISIOT MOJIABIIAIONIEE OONBIIMHCTBO U U3YHalOTCS
B Kkypce «Jletanu w™amuu». K pgeranssM u cOOpPOYHBIM €IMHHIIAM CHELHAIBHOIO
HA3HAYEHHUS OTHOCATCS TaKue, KOTOPbIE BCTPEUAIOTCS TOJIBKO B OJJHOM HMJIM HECKOJBKHUX
TUIAX MalUH (IIMWHIEIA CTAaHKOB, TTOPIIIHHU, IATYHbI, KOJICHYAThIC BaJIbl U JIP.).

Bce neranu u cOopouHble eIMHUIBI OOIIETO HA3HAUYEHHUS JIESATCS Ha TPU OCHOBHBIE
TPYIIIIbL:

- COCJIMHUTENbHBIE (COeIUMHEHUs) — pe3b00BbIE, ITUIIEBbIE, 3aKJICTIOUYHbIE, CBAPHbIE

u ap.,
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- JeTanu, TepeAarollie BpalllaTe/IbHble ABMKEHHUS (3yOuaThie KoJieca, IIKHBHI,
3BE370YKH);

- geTamd W CcOOpPOYHBIE €IUHHIBI, OOCIy)KHBAloIIpe Imepemadn, (Bajbl,
HOJIIUAITHUKH, My(QTHI).

TpeOoBaHus K aeTAJAM, KPpUTEPHH PA0OTOCIIOCOOHOCTH U
BJMSAIONIHAE HA HUX (DAKTOPBHI.

PaborocmocobHoe m3nmenue (meranb, cOOpOUHAs €IWHMIA, MAIIWHA) JOIKHO OBITH
HAaJIe)KHBIM M SKOHOMHUYHBIM. TakuM 0Opa3oM, COBEPIIEHCTBO KOHCTPYKIIMHM W3ACIHS
OIICHUBAIOT I10 pabOTOCIIOCOOHOCTH, HAIC)KHOCTH U IKOHOMUYHOCTH.

PaboTocrnocoOHOCTh - COCTOSIHUE U3ENHS, TPU KOTOPOM OHO CIIOCOOHO BBIMOJHATH
3alaHHble (DYHKIIMM C MapaMeTpaMid, YCTAaHOBJICHHBIMH TPEOOBAHUSIMH TEXHHUYECKOU
JIOKYMEHTAIINH.

HanexHocTh - CBOWCTBO M3/€NUS BBINOMHATh 3aJlaHHble (YHKIIUU, COXPAHSISI CBOU
AKCIUTyaTallMOHHbBIC TTOKA3aTelNd B 33/IaHHBIX MpeJieia B TEUCHHE TPeOyeMOoro mpoMexKyTKa
BpeMeHU uiu Tpebyemoit Hapaborku. (HapabGoTka - MpoOIOIKUTENHEHOCTh WM 00BEM
paboThl M3JENMsi, M3MEpsAEeMble B Yacax, KUJIOMETpax, KyOOMeTpax WIA B JPyTUX
eMHUIIAX).

DKOHOMUYHOCTh - ONPEAEISIETCS CTOMMOCTBIO MaTepualia, a TAKXKe 3aTpaTamMu Ha
MIPOMU3BOJICTBO U3/ICTHUS U €T0 IKCILTyaTallUIo.

[Ipu >TOM OAHUM M3 CYIIECTBEHHBIX KPUTEPHUEB, ONMPEICISIONIMX SKOHOMUYHOCTD
KOHCTPYKIIUM U €€ COBEPIICHCTBO, SBIACTCS TEXHOJOTMYHOCTh. T E€XHOJIOTUYHOCTH
KOHCTPYKIIUU 00€CTIEYUBACTCS:

- NPUMEHECHUEM B HOBOM MAIIMHE JeTajeu MpocTenIneii KoHpUurypamuu ¢
MHUHUMaJIbHON 00pa0OTKOM (IITAMIIOBKA, TOYHOE JIUTHE, (DACOHHBIN MPOKaT);

- palMOHaJIBHBIM COKpAaIleHUEM MHOroo0pa3usi BUAOB, THUIIOB W THUIIOPA3MEPOB
netanei (y370B) OAMHAKOBOTO (DYHKIIMOHATBLHOTO Ha3HaueHus (YHUPUKAIUEH );

- CTaHJapTU3aLUEN KOHCTPYKTUBHBIX 3JIEMEHTOB JIETAJIEH;

- CICTEMOM JOIYCKOB U MOCAJ0K U KJIacCCaMU TOYHOCTH;

- MPUMEHEHUEM B HOBOW MaIllMHE JeTalield U COOPOYHBIX €IMHMUII, PAHEE OCBOCHHBIX
B [IPOU3BOJICTBE.

KoHCTpyKkIuss TeXHOJIOTMYHA TOJBKO MpPH YCIOBHUU, €CIIM OHAa HU3TOTOBJIEHA C
MHUHUMAJbLHBIMU 3aTpaTaMu TPYAa U CPEJICTB B YCIOBUSIX KaXKIOTO MPEATPUSTHUS.

PaborocrocoOHOCTh AeTaneil OIEHHWBAIOT 10 IMPOYHOCTH, H3HOCOCTOMKOCTH,
KECTKOCTH, TEIUIOCTOMKOCTH, BUOPAITMOHHON YCTOMYUBOCTU, KOPPOIUOHHON CTOWKOCTH U
TOYHOCTH. DTO KPHUTEPHH PaOOTOCIIOCOOHOCTH U3MEIUs, HIM BO3MOJKHBIC TPHYUHBI
BBIX0JIa €T0 U3 CTPOSL.

IIpoyHoOCTB.

DTO CMOCOOHOCTh AT CONPOTHUBISITHCS PA3pPYIICHUIO WJIA BO3HUKHOBEHUIO
MJIaCTUYECKUX JeopMaliuii 1o ASHCTBUEM NPWIOKEHHBIX K HeMl Harpy3ok. [IpodHOoCTh
SIBJISIETCS BOXKHEHIIIMM KpUTEpUEeM pabOTOCIOCOOHOCTH AeTaneit mamuH. PaccMarpuBaior
MIPOYHOCTH 0 XapaKTepy Harpy30K: CTaTUYecKas, yCTaJlOCTHAs, y1apHas.

KoHTakTHasi IPOYHOCTb.
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[Tomumo pazpyuieHust AeTajgeil B IMpakTHKE HAOMIOJAIOTCS Clay4yau pa3pylIeHUs
MOBEPXHOCTH JleTajeil. OTU pa3pylIeHUs] CBS3aHbl C KOHTAKTHBIMH HaIPSKECHUSMHU.
[TocnenHue BO3HUKAIOT B MECTaX CONMPUKOCHOBEHMS JBYX JeTallel B TEX CIydasX, KOrjaa
pa3Mephl IJIOMIAU; KacaHUs MaJibl 10 CPABHEHHUIO C pa3MepaMu JieTajeil (cxaThe IBYX
IapoB, IIapa U MIOCKOCTH, ABYX UUIUHAPOB U T.I1.).

YcrajocTHas NPOYHOCTD.

[Ipu BO3MEUCTBUM 3HAKONEPEMEHHBIX HArpy30K C IOCTOSHHOM, NEpEeMEHHOM,
CIIly4YaliHOM aMIUIUTYHOM.

N3HOCOCTOMKOCTH

DTO CMOCOOHOCTH ACTAIM COXPaHATh HEOOXOIUMEBIE pa3Mephl U (HopMy B Tpoliecce
AKCIUTyaTalliy MaIIUHBbI.

Paznuuarot cienyroniyie BUabl M3HALIMBAHUS:

1 — Mmexanmueckoe,

2 — MOJIEKYJISIPHO-MEXaHUYECKOE,

3 — KOPPO3HMOHHO-MEXaHUUECKOE.

KectkocTs.

OT0 CIOCOOHOCTH AETael CONMPOTUBIIATHCA U3MEHEHHIO UX (OPMY MO IEHCTBUEM
Harpy3ok. [l HEKOTOpBIX AeTaleil KECTKOCTh SIBISETCS OCHOBHBIM KPUTEPUEM IIPU
ONPENEIECHUH UX Pa3MEpOB.

Pacuer Ha >KeCTKOCTh MpeaycMaTpUBAaeT OrpPaHHYCHUE YIPYTuX jaedopmaliuii
JeTanei B 3aJaHHbIX MPEAeNnax, JOMYCTUMBIX JJI1 KOHKPETHBIX yCia0BUi padoThl. Takumu
YCJIOBUSAMH MOTYT OBITh YCJIOBUS paOOThl COMNPSIKEHHBIX JeTaiell (IMpaBUIbHOCTD
3allelJIeHUus JBYX 3yOuarhlXx KOJIeC HapyllaeTcss Npu OOJIBIIMX MpOorudax BajoB;
M30THYTHIN BaJl MOKET 3aKJIMHUTHCS B MOAIIMITHUKE), @ TAKKE TEXHOJIOTUYECKUE YCIOBUS
(TOYHOCTh M MPOM3BOJAMTEILHOCTh OOpPa0OTKM HA METAJUIOPEXKYIIUX CTaHKaX B 3HAYH-
TEJIbHOU CTETIEHH ONPENEISAIOTCS )KECTKOCThIO CTaHKa U JAETaJIN).

Tem1ocTouKoCTb.

OTO CHOCOOHOCTh KOHCTPYKIIMU palboTaTh B Mpejernax 3aJaHHbIX TeMIlepaTyp B
TE€YEHUE yCTAaHOBJIICHHOTO CpoKa ciiykObl. [leperpe aeraneit Bo Bpemsi pabOThI IPUBOJIUT
K CHUKEHUIO UX MPOYHOCTU U KECTKOCTH, YXYAIICHUIO CBOMCTB CMa3KH U YBEIUYCHHIO
U3HOCA JETajleil, YMEHbBIICHUIO 3a30pOB B MOJIBUKHBIX COCIMHEHUSAX, YTO MPUBOJIUT K
3aKJIMHUBAHUIO U TIOJIOMKE, MOHUXEHUI0 TOYHOCTH PaOOThI MPEIE3UOHHBIX (TOYHBIX)
CTaHKOB H T.11. /{7151 o6ecreuennss HOpMajabHOTO TEIIOBOIO PEKUMA pabOThl KOHCTPYKIIUU
MPOU3BOJST TEIUIOBBIE pacueThl (pacueTbhl YEPBAYHBIX Mepeaad, MOIIIUITHUKOB
CKOJIB)KEHHS U JIp.), OCHOBAHHBIE HA COCTABJIECHUU YPAaBHEHMS TEIJIOBOTO OallaHca, U MpHU
HEOOXOJIMMOCTH BHOCSAT COOTBETCTBYIOIIME KOHCTPYKTHMBHBIC H3MEHEHUs (Hampumep,
MPUMEHSIOT OXJIAXKIEHUE).

BuodpoycroiiunBocThb.

[Tog BUOPOYCTOWYMBOCTHIO MOHUMAIOT CIHOCOOHOCTh KOHCTPYKIMU paboTaTh B
HY)KHEW JMara3oHe peXUMMOB 0e3 HeIONyCTHMMbIX KojeOanuil. BuOpoycToHuuBOCTH
SBJISICTCSI BaXXHBIM KpPUTEpHEM pPabOTOCTIOCOOHOCTH JeTaneil OBICTPOXOMHBIX MaAIllHH.
PabGoTta mocnemHux XapakTepusyeTcs CIOXKHBIMH JHHAMHUYECKUMHU Tmporeccamu. [lon
NEUCTBUEM HWHEPUHUOHHBIX M. BHEIIHUX MEPUOJUYECKUX CHJI, B BBICOKOCKOPOCTHBIX
MEXaHH3Max BO30YKIatOTCS KoJieOaHws, HCKaXarolne BOCIIPOU3BOIUMBIE
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KHHEMaTHYeCKue (PYHKIUU JIBIDKCHUS 3BEHBEB. [Ipu 3TOM (akTHueckne MaKCUMaTbHBIC
Harpy3Ku, BOZHHMKAIOIIME B MEXaHU3MaX, MOTYT 3HAYUTEIBHO MPEBOCXOJAUTh HOMUHAIb-
HbI€, paccuuTaHHble 0e3 yuera KojebaHuil. Ocob0 ONacCHBIMU SIBISIOTCS PE30HAHCHBIC
KojeOaHusi, BO3HUKAIONIME TPU COBMAJECHUM COOCTBEHHBIX 4YacTOT KoyieOaHUH ¢
4aCTOTaMH BO3MYILAIOIIUX CHUII.

Koppo3uoHHasi cTOHKOCTD.

ConpoTuBIIEHHE METAJUIOB XUMUYECKOMY WJIM AJIEKTPOXUMUYECKOMY pPa3pyIICHUIO
MOBEPXHOCTHBIX CIIOEB W KOPPO3MOHHOU ycTanmocTu. OmpenensieTcss CpoKOM CIy>KObl B
Koppo3uoHHOH cpeae. CpeactBa O0PHOBI — JICTUPOBAHUE, TTOKPHITHS.

To4yHOCTD.

CBoiicTBO MamMH padoTaTh B 3aJaHHBIX MpEAeTaX BO3MOXKHBIX OTKJIOHEHUM
mapamMeTpoB, HaNpUMep, pa3MepoB. TOYHOCTH JHUKTYeTCS TpeOyeMOoil TOYHOCTHIO
pabouero mporecca MaluHbl © HOPMAJIBHONU Pab0OTOM MeXaHW3MOB. BimsieT Ha CKOPOCTH
MalllWH U UX JIeTaJICH.

CoOmro/ieHle PAacCMOTPEHHBIX KPUTEPUEB  PpabOTOCTIOCOOHOCTH  (IMIPOYHOCTH,
U3HOCOCTOMKOCTH, IKECTKOCTH, TEIJIOCTOMKOCTY U BHUOPAIMOHHON YCTONYMBOCTH)
o0ecreunBaeT HaJIeKHOCTh KOHCTPYKIIMU B T€UEHUE YCTAHOBJICHHOTO CPOKA CITY>KOBI.

VYciaoBue  MPOYHOCTH  PACCUUTHIBAEMOWM  JE€Talld  MAIIMHBI  BBIpAXKaeTcs
HEpaBeHCTBAMHU: o < [o] 7 <[r]s>][s].

3nece G - pabodee HOpMaJIbHOE HANpsHKEHUE, BO3HUKAIONIEE B JETalu MpU
JTEeUCTBUM AKCILTyaTallHOHHBIX HArpy30K; T - pabodee KacaTelnbHOE HaNpspDKeHue; [o], [1]
- IOITyCKaeMble HAIPSIAKEHUSI.

(ITpu  pacTskeHUM, CXKAaTUM MW M3rM0€ pacyeT BeIeTCS 10 HOPMAIbHBIM
HaIpSOKEHUSIM, a TIPU KPYUYEHUH - TI0 KacaTeJIbHbBIM).

S - neicTBuUTENbHBIA KOX(h(HUIMEHT 3amaca MPOYHOCTH ISl PACCUUTHIBAEMOU
JeTanu;

[S] - nomyckaemprii ko3 GuIEEHT 3anmaca MPOYHOCTH.

Pacuer o monmyckaeMoMm HanpspKEHUSIM OOBIYHO BBIMOJHSAETCS KaK MPOCKTHBIN J1JIs
OTPENICNICHUS OCHOBHBIX pa3MepoB Jeranu. Pacuer mno koddduimeHtaMm 3amaca
BBITIOJTHSIETCS KaK YTOYHEHHBIA (TIPOBEPOYHBIN) pacueT CKOHCTPYUPOBAHHOM JIeTallvd, Ha
OCHOBE €€ pabouero 4yepTexa, KOrjga €cTh, BO3MOXKHOCTh JOCTATOYHO TOYHO YYECTh BCE
(akToOphl, BAUSIONMINE HA TPOYHOCTH JIeTadl (KOHIICHTPAIIMIO HAMPSHKEHUH, MacIITaOHbINA

dakTop).
O-nped

T
JlomyckaeMble HAPSDKEHMUS ONPEAEISIOTCS, KaK [o]= Tmm[r] =

npeo

S

31€Ch Oppen, T mpen. COOTBETCTBEHHO NPENEIbHOE HOPMAIbHOE U MPEAEIbHOE
KacaTeJIbHOE HaNpsiKEHUE, TIPU JOCTHXKEHUU KOTOPBIX PaCCUUThIBAEMasl JI€Tallb BBIXOIUT
U3 CTPOsI BCIICJICTBUE BOSHUKHOBEHUSI HEJIOMYCTUMO OOJIBIION OCTaTOUHOM Jedopmaiuu
WJIU BCJICJICTBUE Pa3pYIICHHUS.

Harpy3ku Ha neraiu MamvH U BO3HUKAIOIIME B HUX HAIPSHKEHHUS MOTYT OBITh
MIOCTOSIHHBIMU U IIEPEMEHHBIMU BO BPEMEHH.

[Tpu pacuerax Ha MPOYHOCTD MPH MOCTOSHHBIX HAMPSDKEHUSAX B KAYECTBE O ey (T
npen-) IPUHUMALOT:

— JUIS CTJbHBIX JIETAJICH - IPee TEKy4eCTH (Or, T+);



9

— JUIA YyTYHHBIX JeTaJeH - mpeies MPOYHOCTH (BPEMEHHOE COMTPOTHBIICHUE) Gy (Ts).

[Ipy MEepeMEHHBIX HANPSHKCHUSAX B  KAYECTBE Oppen.  (Tmpen) TPUHUMAOT
COOTBETCTBYIOIIUH MpeJiel BEIHOCIUBOCTH (YCTAIOCTH) OR, (TR).

[lepeMeHHbIE HaNpsSOKEHUS, BO3HUKAIOIIME B JIETAlsAX MAIlMH, B OOJBIIUHCTBE
CIIy4aeB H3MEHSIOTCS BO BPEMEHHM NEPUOAUYECKH, HANpPHUMEp, MO CHUHYCOUJIAJHbHOMY
3akoHy. M300pa3um rpaduk u3MEHEHHS HOPMaIbHBIX (KacaTelbHbBIX) HanpspkeHwi. [lo
ocH a0CIHCC OTIIOKUM BpeMs L, 10 OCH OpAMHAT - BEIMIUHBI HanpspkeHuit ¢ (1) (Puc.1.1).

G(T) LiukA |
| J
Gg
Gmm{ ALY o
"
Grp_in 0 ] t
Puc.1.1.

COBOKYHHOCTB BCEX 3Ha‘I€HHﬁ, IIPUHUMACMBIX IICPCMCHHBIMHU HAIIPAKCHUAMU 3a
OJHH IICpUOA UX U3MCHCHHA HA3. TUKIIOM HaprDKeHHﬁ. Ha PHUCYHKC O603H3“I€HO:
Omax — HaI/I6OJII>IHee HAIIPAKCHUC ITHUKJIIA,
Omin — HAUMCHBIIICC HAIIPAXKCHUC IMUKIIA,
Gnax + Gmin .
Om — CpeIHee HaNpsDKeHne MUKIA; o, = — > ——n;

2
Grmx min
G, — aMIUINTYJA HUKIA; O, = —=——"
OTHOIIIEHHE HAWMEHBIIIETO HAMpPSKEHUS IMKIa K HauOOJbIIeMy, Ha3bIBaeTCS
K0A((DUIIMEHTOM acCCUMMETPUU IIUKIA R=0,;, /0, -

Ecnu  HanpsokeHUST Omax M Omin PaBHBI MO  aOCOJIOTHOW  BEJMYMHE, W
MPOTUBOIOJIOKHBI IO 3HAKY, TO IMKJI HA3bIBAETCSI CHMMETPUYHBIM.

[Tpu cummeTpuaHOM 1THKIIEe O = 0, R= -1 11 6, = Omax.

[Ipenensl BEIHOCIUBOCTH (YCTAJIOCTH) MOTYT OBITh TPUOJIMIKEHHO OMpEIeNIeHbI Kak
(O (0,4...0,5) OB, T-1— (0,2...0,3) OB.

Ecnu nanpsbkeHust (Omax U Omin HE PaBHBI MO aOCOTIOTHON BEIMYMHE, TO ITMKI
Ha3bIBAETCS aCUMMETPUYHBIM.

OCHOBBI NPOEKTUPOBAHNSI MEXaHU3MOB, CTAaIMU Pa3padOTKH

CoBpeMeHHbIE METOJbl pacueTa KOHCTPYKIUH IOCTPOEHbl HAa OCHOBE aHajau3a
NPUYUH BBIXOJA W3 CTPOSl OTACIBHBIX JeTalel M paboumx 4JacTeil, yTOUHECHUS BIHMSHHS
Harpy3o0kK Ha pabOTy OTIENBHBIX YacTel MaIlluH. Y CIOBUS pabOTHI AeTaleil MallliH 4acTo
OBIBAIOT CTOJIb PA3HOOOPA3HBIMU, YTO MX HE BCEr/la YJAETCs MPOaHAIU3UPOBATh U 00JIeUb
B ¢opMy TO4UHOTO pacuera. [loaToMy B AeTaisiXx MalIMH MIUPOKO MPUMEHSIOTCS PacCUeThI
1o MPUOIMKEHHBIM (PopMyJIaM B SMITUPHUUECKUM 3aBUCHMOCTSIM.
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[TonsatTe 0 TNPOEKTUPOBAHUM U  KOHCTpyupoBaHuu. (OCHOBHON 3ajayeit
NPOEKTUPOBAHUSI U KOHCTPYMPOBAHMS MAlIMH M MEXaHU3MOB SIBJSIETCS pa3zpaboTka
JOKYMEHTAIMU (YepTeKel, MOSCHUTENbHBIX 3alMCOK, HHCTPYKIUN U Jp.), HEOOXOAUMOU
IUIS1 U3TOTOBJIEHUS, MOHTAKa, UCTIBITAHKS U KCILTyaTallud CO3aBA€MOU KOHCTPYKIHUU.

TepMuH mnpoeKkTHpoOBaHHE OOBIYHO OTHOCUTCA K pa3paboTke OOHMX CcXeM
PEOYyKTOPOB, YCTaHOBOK. KOHCTpyHMpOBaHHE BKIIOYAECT MNAIBHEUIIYIO0 JACTAIbHYIO
pa3paboOTKy BCEX BOINPOCOB, PEHICHUE KOTOPBHIX HEOOXOJUMO [JIsi BOILIOIICHHUS
NPUHLIUNHAAIBHON CXEMBI B pEAJIBHYI0 KOHCTPYKIIHIO.

JlokyMeHTalusi, Tmojydyaemass B pe3yJibTaTe MpPOCKTUPOBAaHUS M, B UTOTE,
KOHCTPYHUPOBaHMUsI, HOCUT €IMHOE HAUMEHOBAHUE — MPOECKT.

B wumxeHepHOW mNpakTHKEe NPUHATH JBE (OPMBI pacdeTa — TMPOCKTHAS W
MpOBEpPOYHas.

[Ipy mpoeKkTHOM pacyeTe ONpEeAeNAIOT pa3Mepbl JeTanu 1o  (GopMynam,
COOTBETCTBYIOIIUM TJIABHOMY KPHUTEPHUIO PabOTOCIOCOOHOCTH (IMPOYHOCTH, >KECTKOCTH,
U3HOCOCTOMKOCTH U Jp.). IIpoexkTHhIe pacyeTbl OCHOBaHBI Ha psie JMOMYIICHUA U
BBITTOJTHSIFOTCS KaK MTPEABAPUTEIbHBIC.

[Ipu mpoBepoUHOM pacuere MpH MOMOIIH TJIABHOTO KPUTEpUs pabOTOCIIOCOOHOCTH
onpenenstorcs GakTUUeCKUe HapsKeHUsT U Ko OUITMEHTHI 3araca MpOYHOCTH JIETalu U
CPaBHUBAIOTCS C AOIYCKA€MbIMH BEJIMUUHAMU, T. €. IPOBEPSIETCS YCIOBUE TPOUYHOCTH.

[IpoBepouHBIif pacyeT SBJISETCS YTOUHEHHBIM W MPOU3BOJUTCS, Korma dopma u
pa3Mephl IeTalld U3BECTHBI U3 MPOCKTHOTO pacyeTa UiIu MPUHSATHI KOHCTPYKTUBHO.

B mponecce mpoeKkTUpOBaHUS pacueT U KOHCTPYUPOBAHUE OPTraHUYECKU CBSI3aHBI.
[Ipu »TOM MHOTrHE pa3Mepbl, HECOOXOAUMBIE i pacyeTa, OepyTcs KOHCTPYKTOPOM W3
yepTeka, a caM pacdeT nmpuodpeTaeT B OONBIITMHCTBE ClIydaeB (opMy MPOBEPOUHOTO IS
MPUHATON WM HAMEYAaeMON KOHCTPYKIIUHY.

[IpoBepouHBI pacueT MPUMEHSETCS TAKXKE JJI ONPEIeTICHNUsS] HOPMbI HATPY3KHU YKE
CYIIECTBYIOIINX KOHCTPYKIIUM.

[Ipu pacuere neraneit MamIMH OJHUM M3 OTBETCTBEHHBIX ITAIOB SIBJISIETCS BBHIOOD
MaTepuayiioB. [IpaBuiIbHO BHIOpAHHBIA MaTepual B 3HAYUTEIBHOM MeEpe OIpeaeIisieT
KAueCTBO JIETaJIe U MALlIMHBI B 1IEJIOM. [[J151 M3rOTOBIICHHUS I€TAJIEN MAIIUH IPUMEHSIIOTCS
caMbl€ Pa3JInYHbIE METAJUIMYECKUE U HEMETAJUIMYECKUE MaTEPHUAIbI.

K MeraimmnueckuM maTepuangaM OTHOCSTCS YEpPHBIE METalibl (YyTYHbl M CTalu),
CIUTaBBI IIBETHBIX METAJJIOB (OpOH3bI, JIATyHU, 0A00UTHI), JIETKHE CIUIABBI (ATFOMUHUEBHIC
W MarHueBble), OumeTta/uibl.  UepHble  METaIbl  SIBJSIIOTCSI ~ OCHOBHBIMU
MAIIMHOCTPOUTEILHBIMU MaTepuaiaMu. OHU CPaBHUTEIBHO JICIIEBBI, 00JaJal0T BEICOKOM
npo4yHocThto.  CrutaBel  IBETHBIX  META/VIOB  JIOPOTH, HO  HMMEIOT  BBICOKHE
aHTU(PUKLMOHHBIE CBOMCTBA, XOpOLIO 00padaTkiBalOTC pe3aHueM. Jlerkue cruiaBbl (cu-
JYMUH, JIOPATIOMUHUNA W Jp.) UMEIOT Majyl IUIOTHOCTh M 00JaJaloT XOpOIIUMU
JINTEUHBIMUA CBOWCTBAMH.

K Hemeramimyeckum maTepuansaM OTHOCSITCS IJIaCTMAcChl (TEKCTOJIUT, BUHUILIACT,
JPEBECHOCIIOUCTHIC TUIACTUKH), METAUIOKEPAMUYECKHUE MaTepHuaibl, pe3uHa, Tpadur.
OO6manas psaoM IIEHHBIX CBOMCTB, JIETKOCTHIO, TPOYHOCTHIO, TEIUIO- U DJICKTPOU3OJISIIIUEH,
CTOMKOCTBIO  MPOTHUB  JIEUCTBHSI  arpeCCUBHBIX  cpel, (PUKIUOHHOCTHIO WU
aHTU(PUKIIMOHHOCTBIO, TUIACTMACCHl HAXOJIT B MAIIMHOCTPOCHUH BCE OOJIbIIee
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pacnpoctpaHenue. TexHUKo-3KoHOMUYecKass 3(PHEeKTUBHOCTh MPUMEHEHHSI TJIACTMACC B
MAaITUHOCTPOCHUH OIPEACISICTCS CHIDKCHHEM Beca MAIllH U SKOHOMHUEH METaJlIoB.

IIpu BBIOOpE MaTEpHANIOB JIJIi M3TOTOBJCHUS KOHKPETHBIX JETajcii HEOOXOIMMO
YYHUTBIBATH CIACAYIOIIHE (PAKTOPHI:

- COOTBETCTBHC CBOKMCTB Marepuaja TJIABHOMY KPHTEPHIO pabOTOCIOCOOHOCTH
neTanu (IPOYHOCTh, )KECTKOCTh, U3HOCOCTOMKOCTD | JIp.);

- TabapuTHBIC pa3Mepbl, MacCy JeTajCi M MAIIUHBI B I[CIIOM;

- Japyrue TpeOOBaHHWs, CBS3aHHBIC C HA3HAYCHUEM JICTAIM M YCIOBHSIMHU €€
DKCIUTyaTallil:  MPOTHBOKOPPO3MOHHAS  CTOWKOCTh,  ()PUKIIMOHHBIE  CBOWCTBA,
AIEKTPOU3OJISAIIUOHHBIC CBOMCTBA | T. 1.}

- COOTBETCTBHE TEXHOJIOTHYECKMX CBOWCTB Marepuana (popmMe M HamMedaeMOMY
crioco0y o00paboTku JeTanu (IITaMIyeMOCTh, CBapMBAaE€MOCTb, JIMTEHHBIC CBOICTBA,
00pabaThIBa€MOCTh Ha CTAHKAX);

- CTOUMOCTH | Ie(PUIIMTHOCTH MaTepuaa.
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Tema 2. MexaHuueckue nepeaaun
3y0uaTbie nepegaumn

3y0Ouarasi mepemaya - 3TO TPEX3BEHHBIM MEXaHW3M, B KOTOPOM JBa MOJBHIKHBIX
3BCHA SBJIIIOTCS 3yOuYaThIMH KOJIeCaMH, OOpa3yIIMMU C HEMOJBIKHBIM 3BEHOM
BpaIaTeIbHbBIE WU TIOCTYaTeIbHbIC TIapHhI.

I[To pacnonosxeHuIo 3yOheB Ha KOJIECax pa3InyaroT MepeIadu:

® TIpsIMO3YOhIE,

® KOCO3YOhIe,

® IIICBPOHHEIC

e [iepeaadu ¢ KpyroBbim 3yoom (Puc.2.1).

ITo pacniosiokeHHIO 0Ceil BaJOB pa3InyaroT Nepeaadu:

® IIUIMHIpPUYCCKHE (C MapayICIbHBIMU OCSIMH),

® KOHMYECKHE (C epeCeKaIOMUMHUCS OCSIMH),

® a TaK)K€ BUHTOBBIC M THIIOUIHBIC (C MEPEKPEIINBAIOIITIMHUCS OCSIMHU).

ITo dhbopme ipodunst 3yda paznuyaroT:

® HBOJIbBEHTHBIC;

® C IUKJIOUJIAJILHBIM MPOUIIEM;

e kpyroBeie (3aneruicane HosukoBa) mepemaun. (3amerienue M.JI. Hosukosa,
npeanoxeHHoe B 1954 roay, cuutanoch BechMa MEePCIeKTUBHBIM, OJlarofaps €ro BhICOKOM
Hecyliel cnocoOHocTd. OAHAKO B COBPEMEHHOM MAIIMHOCTPOCHUM HMEET BeChMa
OTPaHUYCHHOE NMPUMEHEHUE U3-3a CII0)KHOCTH U3TOTOBJICHUS U MOHTAXKA).

B 3aBucuMocTH OT B3aMMHOI'O PACMOJIOKEHUS KOJEC 3y0uaThle mepeaayu ObIBAIOT
BHEIITHETO ¥ BHYTPEHHETO 3alleTICHUSI.

CxeMatnyHoe u300paxeHue 1o

Bua nepesiain rOCT 2770-74

0) koco3ybas
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I') C KPyTOBBIM 3yOOM /
Puc.2.1. Knaccuduxkanus u cxemaTuaHoe 0003HaUeHHE 3y0UaThIX Mepeiay

OcCHOBHBIE IOCTOMHCTBA 3yOUaThIX Mepeaau:

- BBICOKAsl HArpy304Has CIOCOOHOCTH U, KaK CIIEJCTBUE, MaJlble TabapuThI;

- MPAKTUYECKN HEOTPAHUYEHHBIN CPOK CITY>KOBI;

- Beicokuid KITJ] (mo 0,97-0,98 B ogHOI1 cTynieHn);

-IOCTOSIHCTBO TIEPEAATOYHOTO YHCIIA BCIEACTBUE OTCYTCTBUS MIPOCKAIIb3bIBAHNUS;

- BO3MOXXHOCTHb MPHMEHEHHSA B IMUPOKOM JHAMa30HE CKOPOCTEH, MOIIHOCTEH H
nepeaTOUYHBIX YUCET.

B kauyecTBe HemocTaTKOB 3yOdYaThIX Tiepeqad MOXKHO OTMETUThH TOBBIIICHHBIC
TpeOOBaHUSI K TOYHOCTH HW3TOTOBJCHHS M IIyM MPH PabOTe HAa BBICOKUX CKOPOCTSIX.
OTMedeHHblE HEIOCTAaTKM HE CHIKAIOT, OJIHAKO, CYLIECTBEHHOI'O MPEUMYyLIECTBa
3yOuaThlX mepenad nepea JIpyrumu. BcerenctBue 3Toro 3yOuaThle Nepeiayd HUMErOT
Hau0oJee MUPOKOE PaCIPOCTPAHEHUE BO BCEX OTPACIIAX MAIIMHOCTPOCHUS.

Bce mapamerpsi, oTHOcCsSIIUECS K T€OMETPUM M KHHEMAaTHWKe 3yOuaThiX mepeaad
cTanaapTu3oBaHbl. CTaHIapThl YCTAHABIMBAIOT TAK)KE METOJIBI X pacueTa.

Menbiliee U3 Mapel  CHEIUIAIOMIMXCA 3yO4yaThiX KOJEC TMPUHATO Ha3bIBATh
wecmepHetl, a bonvuiee - Koaecom. TepMuH 3y0UaToe KOJIeco SBISETCS OOIIUM, T.€. UMEET
OTHOIIICHHE KaK K IIIECTEPHE, TaK U K KOJIECY.

[TapameTrpam miecTepHH NPUCBAWBAIOT, KaK MpaBWIIO, MHACKC |, a mapameTpam
KoJieca 2.

3ameneHne 3yOuaThIX KOJIEC SKBUBAJICHTHO KaueHUIO 0€3 CKOJBKEHUS JABYX
OKPYXHOCTEH ormnpeaeneHHoro guametpa Owi, Ow2. DTH OKpY)KHOCTH Ha3bIBAIOTCS
HauanbHbIMU U UIMEIOT CMBICI TOJIBKO JUISI Taphl 3y0UaThiX Kojéc (puc. 2.2).

JUis  OTAENbHO B3ATOIO KOJeca CYHIECTBYET OKPYXHOCTb, IO KOTOpOH
OoOKaThIBAaETCSl MHCTPYMEHT NpU Hape3aHuu 3y0dartoro kojeca. OHa HOCHUT Ha3BaHHE
Ooenumenvuou. Y  TIOAABISIIONIETO OONBIIMHCTBA 3yOuyaThIX mepenad  JuaMeTphl
JICTUTENbHBIX U HAYaIbHBIX OKPYKHOCTEH COBITAIaf0T.
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Puc.2.2. 3yGuatoe 3aiemienue

t-t - oOmras KacarenabHasi K HAYaJIbHBIM OKPY>KHOCTSIM.

N-n - nauHUS 3anersieHus ( o0lmas HopMaylb, HO KOTOPOM MepeMeliaeTcss TOouKa
3alleTUICHUs S TIpU BpallleHUH KOJiec).

[T - momroc 3anerieHUst (TOYKa MEpeceueHus JUHUM 3aleuieHus N-N ¢ JIUHUEH
neHTpoB O;0;.

S -Touka 3arerieHus (Touka KacaHus mpodriel COnpsHKEHABIX 3yOhEeB MIECTEPHU U
KoJieca).

0, - yroj 3anemieHus (yroia, oOpa3oBaHHBIM JUHHEH 3alleluieHus N-N U oOIiei
KacaTeapHOM 1-1 K HaYaldbHBIM OKPYXKHOCTAM). JIJIsi HEKOPPUTHPOBAHMBIX 3yOUATHIX
nepenad o = 20°.

DneMeHT 3y0a, pacrloJIOKEHHBIH C BHEIIHEH CTOPOHBI JACIUTEIIBHOU OKPY>KHOCTU
Ha3bIBAETCS rOJIOBKOM 3y0a h,, a ¢ BHyTpeHHel — HOXKOH 3y0a hy.

Paccrosinne Mexy OJHOMMEHHBIMHU MNPOPUISIMU JBYX COCEIHUX 3YOBbeB,
MU3MEPEHHOE 10 HAYaJIbHON OKPYKHOCTH auamerpa (w1 Ha3bIBaeTCsl HAYaIbHBIM IIIarOM P.
JInvHa HayanbHOW OKPYKHOCTH PaBHa:

Zp=ndy—» dyw=2z(p/n) (2.1)

di, d2 - mumamerpbl JENUTENBHBIX OKpy)kHOCTedH. B cimyuae pasenctBa dy = d
BbIpaxkeHue (1) npeoOpazyercs ciaenyommumM 00pa3om:

d=Zp/m.

Tak kak T — YKCIIO WppaIMOHAILHOE, OBLJIO BBEIEHO OOO3HaYeHHMe M= p / 7 -
MOMYJIb 3alleTuicHus (JIMHEHHAs BEIMYWHA B T pa3 MEHbIIAs mara p. Moaynb IPUHSAT B
KauyecTBE OCHOBHOTO IapaMeTpa IMpHU pacueTax W U3MEPECHHUH 3yOdaThIX Kojec. J{s mapbl
CIETUISIONTUXCS KOJIEC MOYJIb JTOJKEH OBITh OJTMHAKOBBIM. {7151 OrpaHUYeHHS KOJIMYECTBA
3yOOpe3HOr0 HMHCTPYMEHTa MOJIYJHM  CTaHAApTU3UPOBAaHBL.  3HAUCHHE  MOJYJICH
cTa”aapTu3oBaHbl B quamna3one ot 0,05 1o 100 mm). OcHOBOM 17151 OTIpeiesICHUsT pa3MepoB
3y04aTol Tepemaur SBISETCS MOIYJb M, KOTOPBIM BBIOMpAETCS M3 CTAHAAPTHOTO psija
CTC3B 310-76.

| 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.

1 0,14; 0,18; 0,22; 0,28; 0,35; 0,45; 0,55; 0,7; 0,9; 1,125; ur. n.
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[TepBbrit psan ciemyeT NpeAnodnTaT BTOpomy. Z1, Zy. - 9UCIIO 3yObeB MIECTEPHU H
KoJeca.

B 3aBUCHMMOCTH OT OKPY>XHOCTHM IIO KOTOPOH OMNpEAEiCH MOAYJb pPa3IuyaroT
JeIUTEIbHbINA, OCHOBHOW, HadalbHBIM. JIJIsI KOCO3yOBIX KOJIEC elle M HOpPMAajbHBIN,
TOPIICBOM U OCEBOM MOAyNH. B psme cTpaH ucmosib3yeTcs BeIMYMHA 0OpaTHash MOJYJIIO,
KOoTOpasi HaszbplBaeTcs mutueM. [IuTd (muaMmeTpaibHBIA) - 4YHCIO 3yObheB KoJjieca,
npuxojsieecss Ha AWM auamerpa. Mcxoas u3 3TOro MoayJib MOKHO OINpPEIEINTh, KaK
YUCJI0 MUJIUMETPOB JCJIUTEIBHOTO AUaMeTpa, IPUXO/IsIeecs Ha OJUH 3Yy0.

OCHOBHBIC pa3Mephl IUIHHIPUICCKON NMpsIMO3y00ii nepegaun 0e3 CMEIICHHS
ha- BEICOTA rosTOBKH 3y0a; Ny = hap= M;

h¢ - BeIcOTa HOXKHM 3y0a; hyp = hp =1,25m;

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

JlenuTenpHbIN AUaMeTp

d1: le, dz = mZz; (22)
da1; dap- IMaMeTpsI BepinH 3yObeB MICCTEPHU U KoJIeca,
dax = d1+2m = m(Z,+2); da; = d+2m = m(Z,+2); (2.3)
AUaMCTPbI BIIaAWH 3Y6BGB MESCTCPHU U KOJICCA!
df1 :d1-2,5m = m(Zl-2,5); df2 :d2-2,5m = m(22-2,5). (24)

a - MEKOCEBOE PACCTOSTHUE:

_dy+d, m(Z,+2Z,)

22

3Hak (+) OTHOCHUTCS K Hapy>KHOMY 3allCIUICHHIO, 3HAK (-) - K BHYTPEHHEMY .

a (2.5)

‘IepBﬂqule nmepeaavdu

UYeppsuHas mepenada — 3TO MEXaHW3M IS Tepefavyd BPAIICHHs 3alleTICHUEeM C
HETOCPEACTBEHHBIM KOHTAKTOM BHUTKOB YEepBsKa M 3yObEB YEPBIYHOTO Koseca (puc. 2.3).
UYepsak 1 — 3TO BUHT ¢ TpaneneuaalbHOW WM OJM3KOM K HeW mo ¢dopme pe3bOoi.
YepBsiuHOE KOJIECO 2 SIBISETCA KOCO3YObIM 3y04aThiM KOJIECOM C 3yObsIMH 0COO0Oi
nyroBoit opmel. Takast ¢popma 3yObeB 0OecrieunBaET yBEIMYCHHE JJIMHBI U MPOYHOCTU
3yObeB Ha U3THO.

av.
3

Puc.2.3. UepBsunas nepegada

UepBsiuHble TIEpeadd MPUMEHSIOT MPU HEOOXOJAMMOCTH TEepeaavd JIBHKCHHUS
MEXK]ly TEPEKPEUIMBAIOIIMMHUCS (KaK MPaBUIO, B3aWMHONEPNEHAUKYISIPHBIMU) BaJaMHU.
[Ipu BpameHnu YepBsika €ro BUTKH IJIAaBHO BXOJST B 3alleIUICHHE C 3yObsIMH Kojeca U
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MPUBOJIAT €T0 BO BpamieHue. [lepenaun uCmonb3yl0T B CTAaHKAX, aBTOMOOUJISX, TIOHEMHO-
TPAHCHIOPTHBIX U APYTHX MaITUHAX.

JlocTOMHCTBAa 4YepBSYHBIX TMepeaady: 1) BO3MOXKHOCTb MOJYYEHHUS OOJBIIOrO
NepeaTOYHOro 4uciia B OJHOM CTYNMEeHH; 2) IUIaBHOCTh MU MaJOUIyMHOCTh PaOOThI; 3)
MOBBIIIEHHAs KHHEMATHYECKasi TOYHOCTh; 4) BO3MOXKHOCTH CaMOTOPMOKEHHUSI.

Henocrarku deppsiunbix mepenad: 1) wHuskuii KIIJ; 2) HeoOxoauMocTh
U3TOTOBIICHUS 3yObeB Kojieca M3 JOPOTUX AHTU(PUKIMOHHBIX MaTepuanoB; 3)
MOBBIIIEHHbIE TpeOOBaHUS K TOYHOCTH COOpPKHM, HEOOXOAMMOCTb PETyJIUpOBKH; 4)
HEOOXOAMMOCTh CIIEIMAIBHBIX MEp M0 HHTCHCU(PUKAIIMH TETIOOTBOIA.

I[To d¢opme Tenma dYepBAKH pa3mENAIOT HA YUIUHOpUYecKue, 21000udHvle U
mopoudHvle. Hanbonplliee MpUMEHEHHUE HAXOJAT IWIMHIPUYECKHUE UYEpBSIKA Kak Oolee
MPOCThIE B HW3TOTOBJICHHM M OOECHEUYMBAIONIME JOCTATOYHO BBICOKYIO HArpy304HYIO
CIIOCOOHOCTb.

[Ipodunp BHUTKOB UepBIKa MOXXHO BapbUpPOBaTh, TaK KaK YEpPBSIYHBIC Kojeca
U3TOTOBIIAIOT MHCTPYMEHTOM, SBIISIIOIIMMCS aHajgorom uepBsika. [lo ¢dopme OokxoBoit
MOBEPXHOCTH BHUTKA YEPBSIKU TOJPA3NCIAIOT Ha apxumedosvt (0003HaueHue ZA),
kousomomuvie  (ZN), s60onbeenmuvie  (ZJ), Henunetluamvle ¢ NOBEPXHOCMDbIO,
obpazosannotl konycom (ZK), u ¢ oenymoim npochunem eumra (ZT).

[TpuunHBl BBIXOJAa U3 CTPOSI YEPBSUHBIX Iepeaad (B MOpsJIKe YObIBAaHUS 4aCTOTHI
IIPOSIBJIICHUS OTKA30B).

1. H3noc 3yObeB Kojeca OTrpaHUYMBAET CPOK CIY>KObI OOJBIIMHCTBA mepeiad.
VHTEHCHBHOCTh M3HOCA YBEIWYUBACTCS TPU 3arpsI3HCHHOM CMa30YHOM MaTrepuaie, IpH
HETOYHOM MOHTQ)KE 3alleIJICHUS, TMPH TOBBIIICHHOW IIEPOXOBATOCTH pabouei
MMOBEPXHOCTH YEPBSIKA.

2. 3aeoanue mpu TBEPABIX MaTepUANIaX KOJEC MPOUCXOIUT B SPKO BBIPAKECHHOU
dbopMe cO 3HAYUTEITHHBIMH TOBPEKICHUSIMHU TOBEPXHOCTEH M TOCIEAYIOIIMM OBICTPHIM
W3HAIIMBAaHUEM 3yObCB YACTHIIAMHU KOJIeca, MPUBAPUBIIUMHUCA K YepBsAKYy. B cioydae
NPUMEHEHUST MITKUX MaTepUalioB KOJIEC 3ae/IaHKe TIPOSBIIIETCS B MEHEE OomacHou Gopme,
BO3HHUKAET TEPEHOC («HamasbIBaHHWE») MaTepHualia KoJjieca Ha pabouylo IMOBEPXHOCThH
YepBsIKa.

3. Vcmanocmmuoe evikpawiusanue HaONIONAETCS TOJIBKO Ha MOBEPXHOCTH 3yObeB
KOJIEC, U3TOTOBJICHHBIX U3 MAaTEPUAJIOB, CTOMKUX K 3a€JIaHUIO.

4. Ilnacmuueckas oegpopmayus pabounux MOBEPXHOCTEH 3yObeB KOJieca BO3HUKAET
MpHU JEHCTBUM OOJIBIINX TEPETPY30K.

S. Yemanocmuasa  nonomka 3y0bes  koneca TPOUCXOOUT B pe3ysbTaTe
3HAYUTENILHOTO MX U3HOCA.

YcranocTHas MOJOMKA BUTKOB WJIM TeJla YEPBSIKA W yCTAIOCTHBIM pa3phiB BEHIIA
KoJieca 1o BraguHe 3y0a BO3HUKAIOT PEIKO.

Martepuainbl yepBsika AT Ha rpymibl: 1) HeTepMooOpabaThiBacMbIe,

2) ynyduiaemble, 3) MOBEPXHOCTHO-3aKajJuBaeMble, 4) LIEMEHTyeMble MOJ 3aKaJKy, S)
MO/IBEpraeMble a30THPOBAHUIO U XpoMHUpoBaHUI0. Hanbosee nmpuMeHsieMblii MaTepruait —
ctanb 18XI'T, TBepIOCTh MOBEPXHOCTH IOCJE IEMEHTanmuu U 3akaiku 56...63HRC;.
Ucnone3ytor Takxke cramum 40X, 40XH, 35XT'CA ¢ mOBEpXHOCTHON 3aKajakod [0
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tBepaoct  45..55HRC;. Bo Bcex »aTux cnyudasx HeoOXoaumbl UUIM(OBAHUE U
TIOJTUPOBAHUE YSPBSIKA.

YepBsuHOE  KOJIECO OOBIYHO  BBIMOJHSIOT  COCTaBHBIM:  BEHEI] — W3
AHTU(PPUKIIMOHHBIX, OTHOCUTEIFHO JOPOTHX M MAJOMPOYHBIX MATEPHAIIOB; IIEHTP — W3
CTaJIi; TIPU HEOOJBIINX HArpy3Kax — W3 4yryHa. MaTepuaisl BEHIIOB YEePBIYHBIX KOJIEC
pa3IeNAIOT Ha TPYIIBI (B TIOPSAKE CHIDKEHHUS CONMPOTHBISIEMOCTH 3aCTaHUI0 W YCHIICH-
HOMY u3HOCY): 1) onoBsiHucTbie OpoH3bI (bpO10D1, bpO10H1®1, bpOSISC6 u ap.); 2)
6e3osoBsiHUCTBIE OpoH3bI U JdaTyHu (BpA9XK3JL, bpA10K4H4JI, JIAXKMu66-6-3-2 u ap.);
3) uyryasr (CU15, CU20 u nap.). Uem BeImIe copepkaHue OJIOBa B OpOH3E, TEM OHa
J0pO3Ke, HO TEM BBIIIE COMPOTUBIICHNUE 3aeJaHUIO.

Pemennbie nepeaavdu

Pemennas mepemada (puc. 2.4) cocTouT M3 Beayliero 1 W BeAOMOro 2 IIKHBOB U
HajJeToro Ha HUX peMHA 3. B cocraB mepenaum MOTYT TakKe BXOAWTH HATSHKHBIC
YCTPONCTBA U Orpak/ieHHs. Bo3MOXHO MpUMEHEHHE HECKOIBKUX PEMHEH U HECKOJIBKUX
BEJIOMBIX IIKHBOB. OCHOBHOE Ha3HAUYCHHE — Iepeaya MEXaHUUeCKOW SHEPIUH OT JIBU-
raTeys nepeAaToOYHbIM U HCIIOIHUTENIBHBIM MEXaHU3MaM, KaK MPaBUJIO0, C TMOHMKEHHEM
YacTOTHI BPAILICHHUS.

Puc.2.4 Cxema peMeHHOM niepeiaun

[To mpuHIMTY pabOTHl pa3aIUYarOTCs Mepeaay TpeHueM (OOJBIIMHCTBO TMepeaay) u
3areruieHueM (3y0uaro-pemennsie). [lepenaun 3y04aTsiMu peMHSIMU 110 CBOUM CBOMCTBaM
CYIIECTBEHHO OTIUYAIOTCS OT Mepeaad TPEHUEM.

Peman mepenmau tpeHueM mo (opme TOMEPEeYHOr0 CEUCHHS TOIpa3IeisioT Ha
IJIOCKHUE, KJIMHOBBIC, TTOJIMKIIMHOBBIE, KPYTJIbIe, KBaJIpaTHBIC.

YcnoBuem pabOThI PEMEHHBIX Tepenad TPEHUEM SBISICTCS HaJIUYUe HATSHKCHUS
pPEMHS, KOTOPOE MOYKHO OCYIIECCTBUTH CICAYIOIUMHU criocobamu: 1) mpeaBapHTeIbHbIM
YOPYTHM PacTsDKCHHUEM PEMHS; 2) MEepeMENICHHEM OJHOT0 W3 IIKHBOB OTHOCHUTEIBHO
apyroro; 3) HATSHKHBIM POJIUKOM; 4) aBTOMATHYECKUM YCTPONCTBOM, 0OCCIICUNBAIOIINM
pPEryJIupOBaHKE HATSHKEHUS B 3aBUCUMOCTH OT MEepelaBaeMOi Harpy3KHu.

[Ipu mepBoM criocoOe HATSHKEHHE Ha3HAYACTCs IO HAaOOJIBIIIEH Harpy3Ke ¢ 3a1acom
Ha BBITSDKKY PEMHS, TIPH BTOPOM U TPEThEM CHOCO0Aax 3amac Ha BBITSDKKY BBIOMPAIOT
MEHbIIIE, P YE€TBEPTOM — HATHKEHHUE M3MEHSIETCS] aBTOMATUYECKH B 3aBHUCHUMOCTH OT
Harpy3KH, 9TO 00eCIeYnBaeT HAUIYUIIINE YCIOBUS I paOOTHI PEMHSI.

KnvuHoBbIE, MONMMKIMHOBBIC, 3yOuaThie W OBICTPOXOJHBIE TUIOCKAE HW3TOTOBISIOT
OCCKOHEYHBIMH  3aMKHYTBIMH. [lIOCKME pEMHH MPEUMYIIECTBEHHO  BBIMTYCKAIOT
KOHEYHBIMH B BHJIC JUTMHHBIX JIGHT. KOHIIBI TaKMX pEMHEHW CKJICHBAIOT, CIIMBAIOT WIIH
COCIMHSIOT METAJUIMYECKUMHU CKoOaMu. MecTta COCIUHEHUsS pEeMHEH BBI3BIBAIOT
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JUHAMUYECKHUE HArpy3KH, YTO OTPAHUYMUBAET CKOPOCTh peMHs. PaspylieHne 3TuX peMHen
POUCXOJUT, KaK MTPABUIIO, IO MECTY COECITUHEHUSI.

Jocmouncmea peMEHHBIX Tiepeaad TpeHHeM: 1) BO3MOKHOCTD Mepelavun JIBUKCHHUS
Ha 3HAYUTEJIbHBIC PACCTOSHHS, 2) BO3MOXKHOCTH PabOTHI C BBICOKHUMH CKOPOCTSIMU; 3)
IUIABHOCTh W MAaJIONIYMHOCTh pPa0OThI, 4) MNpelnoXpaHeHHWE MEXaHW3MOB OT PE3KUX
KOJICOAHUH HArpy3Kd W yJIapoB; 5) 3amuTa OT MEperpy3kd B pe3ysibTaTe MPOCKalb-
3bIBAHMSI PEMHS IO IIKUBY; 6) MPOCTOTa KOHCTPYKIIMH, OTCYTCTBHE HEOOXOIUMOCTH
CMa304YHOM CHCTEMBI; 7) MaJiasi CTOUMOCTb.

Heoocmamyu: 1) 3HaunTEIIbHBIC TA0APUTHBIE Pa3MEPHI;

2) 3HAUUTEIIFHBIC CHIIBL, JICHCTBYIOIINE HA BAJIBI U OTIOPHI,

3) HEMOCTOSHCTBO MEPEAATOYHOTO OTHOIICHUS; 4) Maiblil CPOK CITy>KOBI peMHEH B
OBICTPOXOJIHBIX IIepeadax; 5) He0OOXOAUMOCTD 3alIUTHI PEMHS OT TIOTIJJAaHHS MaCIIa.

3y0uaTo-pemMeHHas nepeaada

3y0OyaTble PEMHHM BBINOJIHSIIOT OECKOHEYHBIMH IUUJIOCKUMU C BBICTYIIAMH Ha
BHYTPEHHEH MOBEPXHOCTH, KOTOpPbIE BXOJAT B 3alleIVIEHWE C 3yObsIMM Ha IIKHUBAX
JlocToMHCTBa Mepenady: OTHOCUTEIbHO Majble TabapUThl, MOCTOSHCTBO IEPEAATOUHOTO
yucna, Bbicokuid KII/, manbie cuibl, ACHCTBYIOIME Ha Bajbl. VX NPUMEHSIOT MpuU
BBICOKUX CKOpocTsax (1o 50m/c), nmepenaTounbix uncnax a0 12, mourHoctsx n1o 100 xBT.
HenocTtatok — npuBO HE 3alUMILIEH OT MEPErPY30K 3a CUET IPOCKAIb3bIBAHUS PEMHS.

PeMHu nomxHBI 0071a1aTh BBICOKOM IMPOYHOCTHIO MPU NMEPEMEHHBIX HANpPSKEHUIX,
M3HOCOCTOMKOCTBIO, MAKCUMAJIbHBIM KO3(D(PUIMEHTOM TpEHHs Ha pabOYnX OBEPXHOCTSX,
MHUHUMaJIbHON M3THOHON KECTKOCTHIO.

KoHCTpyKIMio peMHEel OTJIMYaeT HaJW4YUe BBICOKOIPOYHOIO HECYIIEro ClIof,
pPacHoJIOKEHHOTO BOJIM3M HEUTpaJbHOM JTUHUM cedyeHus. lloBbiieHHBIH KO3DUIIMEHT
TpeHUs1 00€CIeUnBAETCS MPONUTKOM PEMHS WM IPUMEHEHUEM OOKIIA0K.

[Tnockue pemuu (puc. 2.5, a). OTimyaroTcss OONBIION THMOKOCTBIO M3-32 MAJoro
OTHOUIEHUSI TOJILIMHBI peMHA K ero mmpuHe. Hambonee nepcrneKTHBHBI CUHTETUYECKHE
PEMHU BBHUJly UX BBICOKOM IPOYHOCTH U JOJTOBEYHOCTH. Hecymui ciiod 3TUX peMHen
BBITOJIHAETCS. U3 KalPOHOBBIX TKaHEH, MOMuA(UpPHBIX HUTEH. Marepuan GpUKIMOHHOTO
CJI0S — MOJMAMUJ MU Kay4yK.

Puc. 2.5. - Ceuenus pemueit

CUHTETHYECKHE PEMHH M3TOTOBJISIOT OECKOHEYHBIMU M MCIOJB3YIOT, KaK MPaBuio,
npu ckopoctu 6osee 30 m/c. [Ipyn MEHBIIMX CKOPOCTSAX MOTYT HUCIOIb30BATHCS KOHEUHBIE
NPOPE3NHEHHbIE WM OECKOHEUHbIE KOPJIIHYPOBbIE H  KOPATKAHEBbIE pPEMHHU.
[Ipope3nHeHHbIE PEMHU COCTOSIT U3 TKAaHEBOI'O KapKaca, MMEIOIIEro OT TPeX /0 ILIECTH
CJIOEB M HAPYKHBIX PE3MHOBBIX 00KiIaq0K. KOopAlIHypOoBbIE pEMHH COCTOSIT U3 HECYLIETO
CJIOSl, COJEpPKalIero OJUH PsJl CHHTETHYECKOrO KOPAILIHYpa, CBS3YIOLIEH pe3uHbl U
TKAHEBBIX OOKJIaJ0K. KopJaTkaHeBbie pEMHHM HMMEIOT HECYIIM CJIOW M3 JBYX CIIOEB
00pe3nHEHHON BUCKO3HOM TKaHH.
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KmunoBeie pemuu (puc. 2.5, 6). UMeroT TpanenueBuaHOe ceuyeHHUe C OOKOBBIMHU
pabouyuMu CTOpOHAMH, COINPHUKACAIONIMMHUCS C KaHaBKaMM Ha IIKMBaxX. braromaps
KJIMHOBOMY JIEUCTBHIO PEMHHM 3TOr0 THUIA O0Ja/Ial0T MOBBIIIEHHBIM CIETUICHHEM CO
mkuBamu. Cuiia TpeHus:

Frp=2dFf. (2.6)

KivHOBbIE peMHM TpU TOM K€ HATSHKEHUM OO0ECHedMBAIOT MPUMEPHO BTpPOE
OOJIBIIYIO CHIIYy TPEHHS MO CPaBHEHUIO C MIOCKMMHU. M3-3a OOJBIIION BHICOTHI CEYEHUS B
KJIMHOBBIX PEMHSX BO3HUKAIOT 3HAUUTEIbHBIC HAMNPSOKEHUS TMpU W3THOe peMHs Ha
IIKUBAaX. OTH HANPSKCHUS SIBISIOTCS TEPEMEHHBIMU M BBI3BIBAIOT YCTaJOCTHOE
paspyuieHue peMmHsi. KIIMHOBBbIE peMHU BBIITYCKAIOTCSI TPEX TUIOB: HOPMAJIBHOTO CEYEHUSI,
Y3KH€ U IUPOKUE (/11 BAPUATOPOB) U PA3IUYHBIX IO TJIOMIAAN CEUCHUM.

CoBpeMEHHBIMU CTaHJIAPTaMH MPEyCMAaTPUBACTCA CPABHUTEIBHO HEOOJIBIIIOE
YUCJIO CEYEHW KIMHOBBIX M MOJUKIMHOBBIX pemHel. Tak wumeercs (B HOpsAAKe
BO3pacTaHUs WX pa3MepoB) IIeCTh HOpMallbHBIX ceueHuid (Z, A, B, C, D, E) u 4detsipe
y3KUX CEUYEHUsl KIMHOBBIX pemHeH, a Takxke Tpu cedeHus (K, JI, M) monMKIMHOBBIX
PEMHEMN.

VY3Kkue peMHH JOMyCKaroT OoJiblliee HATSKEHUE W 0oJjiee BBICOKHE CKOPOCTH (0
40m/c), mepematoTr B 1,5-2 pasza OoJblllyl0 MOIIHOCTH IO CPAaBHEHUIO C PEMHSIMHU
HOpPMaJbHOTO ceueHUs. B Hacrosdiiee BpeMs NPUMEHEHUE Y3KHX PEMHEN CTaHOBSITCS
npeobianammuM. PEMHU BBITYCKAIOT Pa3TUYHBIMU 10 TUIOIIAIA MONEPEYHOTO CEYCHUS U
UCIIOJIB3YIOT IO HECKOJBKO B OJIHOM KOMIUIEKTE. OTO TMO3BOJISIET YMEHBIIMTH JHa-
METpaJibHbIE pa3Mepbl nepenadn. Yuciio peMHeld B KOMILIEKTE 0OBIYHO OT JIBYX JI0 BOCBMU
Y OrPAHMYMBAETCS HEPABHOMEPHOCTBIO PAaCIpEiesIeHUs NepeaBaeMOil Harpy3Ku MEXIy
PEMHSMH.

[TommknuHOBBIE pemMHU (cM. puc. 2.5, B). IlpencraBmsroT coboii OeCKOHEYHBIS
MJIOCKUE PEMHU C MPOAOJbHBIMU KJIMHOBBIMU peOpaMu Ha BHYTPEHHEN MOBEPXHOCTU. DTH
PEMHH COUYETAIOT TMOKOCTh IJIOCKUX PEMHEM M TOBBIIIEHHOE CLEIUICHUE CO IIKUBAMU,
XapaKTEpHOE JJII KIIMHOBBIX PEMHEH.

KivuHOBbIE ¥ MOJUKIMHOBBIE PEMHU BBITYCKAIOTCS MPOPE3UHEHHBIMH C HECYITUM
CJIOEM W3 CHHTETUYECKHX IIHYpOB. J[Js IIHYpOB KOp/ia MPUMEHSIOT MOJTUAMUIHBIC U
noimd(GUpHBIE BOJIOKHA, JJIsi TIepeady ¢ 0co00 BBICOKOW Harpy3koil — keBiap. Pemuu ¢
KOPJIOM U3 KeBjJapa HWMEIOT BBICOKYIO MPOYHOCTh, MPAKTUUYECKH HE BBITATUBAIOTCA
(Momynb ynpyroctu npu pactsbkenun E = 2500 MIla B omimmuue ot E = 300.. .600 MIla
JUISL KOpJla U3 JPYTUX BOJIOKOH). BBIMyCKaroTCs Takke KOPATKAHEBbIE KJIMHOBBIE PEMHHU C
HECKOJIbKUMH CJIOSIMM TKaHH, OHU HMEIOT MEHBIIMN MOAYJb YIPYrOCTH U JIydlle
paboTaroT Nnpu yAapHOU Harpys3Ke.

DpUKIMOHHBIEC NIePeaAYH

[lepemaun, paboTa KOTOPHIX OCHOBaHAa Ha WCIOJIB30BAHUM CHUJ TPEHHUS,
BO3ZHUKAIONIUX MEXIy pabOuYMMH TMOBEPXHOCTSIMU JBYX MPUKATBIX APYT K JIPYry Tem
BpAaICHUS, HA3bIBAIOT (DPUKIIMOHHBIMU TIEPEeIadyaMHU.

Jlnst HopMmanbHOM paboThI mepenayr HeoOXoaumMo, 4ToObl cuiia Tpenust Frp Obina
OombItie OKpy)HOM cuibl Fy, ompenensroneii 3a1aHHbIN BPAIIAOIINil MOMEHT:
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Fe < Fop. (2.7)

Cuia TpeHus:

Frp = Faf, (2.8)
rie Fn — cuna npmxarus katkoB; T — koapdummeHT TpeHus.

Hapymenue ycnoBus (2.7) npuBoauT K OYKCOBAaHUIO M OBICTPOMY HM3HOCY KAaTKOB.

B 3aBucuMocTH OT HazHayeHUs! GPUKIMOHHBIC MTEpEAaund MOXKHO pa3/ielIuTh Ha JIBE
OCHOBHBIE TPYIIIBI: MEpPeadynd C HEPEryJIupyeMbIM MEpelaTOYHbIM OTHOIIEHHUEM (pHC.
2.6); peryiaupyeMble Tepeaaud, Ha3blBa€Mble BapUATOPAMHU, IO3BOJIAIONIMMH ILJIABHO
(beccTyneHYaTO) M3MEHSATH TIepeaTOYHOE OTHOIIeHUE (puc.2.7).

Puc. 2.6. Cxema ppuKIIMOHHOM TIepeiayn.

T, unm L~
const A NI

- A

AR | N
v e [

/l I ; ldg max
5 Fnt > | 02 min

Ty uny B||F
var

Puc. 2.7. Cxema Bapuatopa.

Paznuuator mepenaud c mapauieIbHbIMM M TEPECEKAIOIIMMUCSA OCSIMHU BaJiOB; C
UTUHAPUYECKON, KOHUYECKOH, IIapOBOU WM TOPOBOM MOBEPXHOCTHIO PAOOYUX KATKOB; C
MOCTOSIHHBIM ~ WJIM  aBTOMAaTHYECKH  PETYJIUPYEMbIM  MpPHKATHEM  KATKOB, C
MIPOMEKYTOUYHBIM (PPUKIIMOHHBIM 3JIEMEHTOM WM 0€3 HEeTO | T.1.

CxeMa mpocTeiiiieil HeperyimpyeMon mepenadn uzoOpakeHa Ha puc. 2.6. Ona
COCTOMT U3 JIByX KaTKOB C TJIAJIKOW IUIMHIPUYECKON MOBEPXHOCTHIO, 3aKPEIJICHHBIX Ha
napajijiebHbIX Bajax.

VY no6oBoro Bapuatopa (puc. 2.7) BeOyIIuii KaTOK A MOXET TEPEeMeIIaTbCs BAOTb
cBoer ocu. IIpu 3TOM TepeaaTovyHOE OTHOILIEHUE IUIABHO M3MEHSAETCS B COOTBETCTBUU C
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n3MeHeHueM pabdouero quametpa d, Benomoro aucka b. [Ipu nepexone kaTtka A Ha JeBYIO
CTOpPOHY HarpaBJieHue BpauieHus: Aucka b uaMensercs — Bapuarop o0ianaeT CBOWCTBOM

PECBEPCUBHOCTHU.
q)pI/IKHI/IOHHBIGD nepcaadn C IOoCTOAHHBIM IICPCAATOYHBIM OTHOINCHUCM IIPUMCHAIOT
CPaBHUTCIIBHO PCAKO. Hx 001acTh OTPaHUYINBACTCA IMPCUMYIICCTBCHHO

KMHEMaTUYECKUMH LEMsIMU IpUOOpPOB, OT KOTOPBIX TpPeOyeTCsl IJIaBHOCTb JIBUYKEHUS,
OeclIyMHOCTh pa0oThl, O€3y1apHOE BKIIFOUEHUE HA X0y U T.II.

@OpuUKIMOHHBIE BapUaTOPbl HPUMEHSIOT JOCTATOYHO MIMPOKO A 0OecredyeHus
OecCcTyleHuaToro peryjJupoBaHUsT CKOPOCTH B  CTAaHKOCTPOCHHWH, TEKCTUJIHHBIX,
OyMarojienatenbHbIX U APYTUX MallMHax W mpudopax. B aBmacTpoeHunn ¢GpHUKIMOHHBIC
nepeaadn He NpUMEHSIoTeA. J(nana3oH nepegaBaeMblX MOITHOCTEH OOBIYHO HAXOJUTCS B
npenenax A0 10 kBT, Tak kak mnpu OONBIIMX MOIIHOCTSIX TPYAHO OOECIICUUTH
HE00XOAMMOE YCUIIHE MPUKATUS KaTKOB.

CymectByer naBa BHAA IPWXKATUA KAaTKOB: C IIOCTOSIHHOM CHJIOM, KOTOPYIO
ONPENEIAIT 110 MAaKCUMAaJIbHOM HAarpy3Ke Mepenaudd; ¢ peryMpyeMor CWIOH, KOTOpas
ABTOMATUYECKA U3MEHACTCS C M3MEHEHMEM Harpysku. Jlyuymme mokasarenu I0JydaroT
IIPU CAMOPETYJIMPYEMOM IIPUKATUU.

Croco0 mnpmxaTHsi KaTKOB OKa3bIBaeT OOJIbLIOE BIUSHUE HAa KauyeCTBEHHBIE
xapakrepuctuku nepenaun: KIIZ, mocTosHCTBO NepeaaTOYHOr0 OTHOLIEHUS, KOHTAKTHYO
IIPOYHOCTH U U3HOC KATKOB.

HeHHLIe nepeaavdu

[lermHass mepemada — 3TO MEXaHW3M, COCTOSIMA W3 Bemymed 1 u BemoMoi 2
3BE370YEK M OxBaThiBawomend ux nenu 3 (puc. 2.8). B cocraB mepemaum Takke 4acTo
BXOJIAT HATSHKHBIE W CMA30YHBIE YCTPOWMCTBA, OTpaxkIeHus. BO3MOXXHO TpHMEHEHHE
HECKOJIbKMX BEJIOMBIX 3Be3/104eK. L[enb cOCTOUT U3 COeNMHEHHBIX MIAPHUPHO 3BEHBEB, 32
CUEeT Yero o0ecrneynBaeTcsi THOKOCTh LIETIH.

1 2 3

Puc. 2.8. Cxema 1nienmHo# nmepenaqu

JlocTonHCTBa IeNMHBIX TiepeAad: 1) BO3MOXKHOCTh MPUMEHEHHUS B 3HAUYUTEIHHOM
JTMaria3oHe MEKOCEBBIX PACCTOSIHUM; 2) MEHBIIIME, YeM Y PEMEHHBIX Tepead, radapuThl;
3) orcyrcTBHe mpockanb3biBaHus; 4) Bbicokuit KIIJI; 5) OoTHOCHUTENBbHO Mallble CHUJIBI,
NEHUCTBYIOIME HA BaJIbl; 6) BO3MOXXHOCTD TEepeiauu ABMIKEHUSI HECKOJIBKUM 3BE3710UKaM;
7) BO3MOKHOCTbD JIETKOM 3aMEHBI 11ETIH.

Henoctatku nemHbix mepenay: 1) Hen30€KHOCTh M3HOCA MIAPHUPOB IIETH M3-32
OTCYTCTBHS YCIIOBUM JIJISl KUIAKOCTHOTO TPEHUS; 2) HEMOCTOSHCTBO CKOPOCTU ABUKEHUS
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IIeM1, 0COOCHHO TPU MaJbIX YHCIaX 3yOheB 3BE370YEK; 3) HEOOXOAUMOCThH 00JIee TOUHOM
YCTAHOBKH BaJIOB, YeM JUUIsl KIIMHOPEMEHHOW mepenaun; 4) HeoOXOAMMOCTh CMa3bIBaHUS U
PETYITHPOBKH.

[lemn 1O Ha3HAYCHUIO TOAPA3ACISAIOT HA TpPU TPyHmbl: 1) Tpy3oBble — s
3aKpETUICHHs TPY30B; 2) TATOBBIC — IS TIEPEMEIICHHS TPY30B B MAIllMHAX HETIPEPHIBHOTO
TpaHcnopTa (KOHBelepax, MOAbEMHUKAX, ICKaIaTopax | Jp.); 3) MPUBOAHBIC — JUIS Mepeaadn
TIBHKCHUSL.

3Be37j0uKa — AJIEMEHT Tepeladd, Tepefarolnii KpyTamuid MoMeHT. B mepemaue
pa3anyaoT BEJOMYIO U BEAYIUIYIO 3BE3JOUKH.

Ywucno 3yObeB 3BE3M0YCK OTPAaHUYMBACTCS M3HOCOM IMAPHUPOB, JUHAMHUYCCKUMU
Harpy3kaMyd W IIyMOM Mepefadn. Uem MeHbIe Yuciio 3yObeB 3BE370YKH, TEM OOJIBIIE
M3HOC, TaK KaK yroj MOBOPOTa 3BEHA MPH HAOCTaHWH IIEMHU Ha 3BE370YKYy M COETaHWU C
Hee paBeH 360°/2.

MuHUMaTBEHOE YHCIIO 3yOhEB MaJOM 3BE3J0YKHM I CHJIOBBIX Iepeaad OOIIEro
Ha3HAYCHHSI BRIOMPAIOT TI0 SMITUPHUIECKOMN 3aBUCUMOCTH

Z|min:29-2U (2.9)

[Ipy HM3KMX YacTOTaX BPAIICHUS Zjmin MOXET OBITH yMeHbIIeHo g0 13. Jlns
BBICOKOCKOPOCTHBIX Tiepesad ¢ V>20M/C MpUHUMAIOT Zjmin >35.

Uwucio 3yobeB OOJIBIION (BEIOMOI) 3BE3/T0UKH

Z=7;1U (2.10)

[To mMepe w3HOCAa IAr MENH YBCIMYHMBACTCS M €€ IIAPHUPHI ITOJHMMAIOTCS IIO
npodutio 3yda 3Be3049KHA Ha OOIBIITHN JHAMETP, YTO MOXKET IIPUBECTH B KOHEUYHOM CUETE
K BBIXOAY IIENH M3 3alCIUICHUS CO 3Be3A0ukoil. [Ipm 3TOM mIpeaenbHO IOIMyCTUMOE
yYBEIWYCHHE IIara Iemy TeM MEHBIIe, YeM OOoJbIe YHuciio 3yObeB 3Be3mM0ukd. [loaTomy
MaKCHUMaJIbHOE YHCJI0 3yOheB OOJIBIION 3BE30UKH

Zomax=120 (2 11)

[IpeanoyTUTENHHO TMPUHUMATH HEUETHOE YHCIO 3yOheB 3Be3/04YeK (O0COOEHHO
MaJioif), YTO B COUYETAHUU C YETHBIM YHCIIOM 3BEHBEB LIETIH CIIOCOOCTBYET PAaBHOMEPHOMY
U3HOCY IIApHUPOB LIEMU M 3yObeB 3Be3fouek. llo 3TOM ke mnpuyuHe KelaTelabHO
BBIOMPATH YUCIIO 3yOhEB MaJIOM 3BE€3/I0YKHU U3 PsJIa IPOCTHIX YUCEIL.

Yacmomwl épawyenus 36e3004eK U CKOpoCmy yenu OrpaHuuUBAIOTCS CHIION yJapa B
3alleTUIEHUH, W3HOCOM IIApPHUPOB M MIymMoM mepeaadyd. CKOpOCTh Lenu OOBIYHO
COCTaBJISIET OKOJIO 15 M/c, HO B mepedadyax BBICOKOrO KauecTBa NpH 3((HEKTUBHOM
CMa3bIBaHUU JTIOCTUTAET 35 M/C .

OnTuManbHOE MEKOCEBOE PACCTOSIHUE

a=(30...50)t, (2.12)
rae t — mar nemnmu.

[Ipu a<30P wnabOmomaercss yCKOPEHHBIM M3HOC IIAPHUPOB LEMU B CBSI3H C
MOBBIIIEHHOM YacTOTOM BXOJla KaKJI0ro IiapHupa B 3auemnseHue. I[Ipu a > 50P paxe
HEOOJIBIITON M3HOC KaXKJIOTO IMIApHUPA BBI3BIBACT 3HAUYUTEIHHOE YIJIWHEHUE IICTH, YTO
MPUBOJANT K HAPYIICHHUIO €€ 3alleIUICHHs ¢ 3yObsaMH 3Be304eK. OOBIYHO MEXKOCEBOE
PAcCTOSIHUE OTPAaHUYMBAIOT BEIMUYNHON amax= S0t.
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Ilepenauu BUHT-raiika

[lepenaun BUHT-ralika WpeaHAa3HAUYEeHBl IS TpeoOpa30BaHUs BpAIIATEIHLHOTO
JBIKEHUSI B MOCTyNaTebHOE U HAa000pOT. B 3THX mepenayax MCMONB3YIOT Mapbl BUHT-
raiika ckosbxeHus (puc.2.9, a) uinu kauenus (puc.2.9, 0).

JlocToMHCTBaMM Tiepefiay BUHT—Tailka SIBJISIOTCS OOJBIION BBIUTPHIINI B CHIIE,
BBICOKAsi TOYHOCTh IE€PEMEIICHUM, Mayas METalNIOEMKOCTb, YTO IO3BOJSIET IIUPOKO
UCIIOJIb30BaTh UX B TPY30MOIBEMHBIX MEXaHU3MAaX, HAlPUMEP, B BUHTOBBIX JIOMKpaTax, B
MEXaHW3MaX I0Jad CTAaHKOB W MPHUBOAAX POOOTOB, a TaKKe HM3MEPUTEIBHBIX U pe-
T'YJIMPOBOYHBIX MEXaHU3MaX.

K Hemocratkam cnenyer otHectw Huskuil KIIJ[ B mepemauax CKonbXeHUS M
CJIOKHOCTh M3TOTOBJICHUS B IIepeaadax KaueHusl.

[lepenaun CKOJBXKEHUS COXPAHWIN IMIUPOKOE MPUMEHEHUE BCIEICTBHE MPOCTOTHI
KOHCTPYKITMA M OTPaOOTAaHHOW TEXHOJOTHH TOJYyYCHHS Pe3bObl. B I1esIX MOBBIMICHUS
KIIJI B mepenayax BUHT-Taiika CKOJBXEHUS UCIIOJIb3YIOT PEe3b0bl, UMEIOIINE MOHUKEHHBIN
npuBeAeHHBI KodPduiineHT TpeHus. K HUM OTHOCATCA TpamneneujaibHblie U YIOpHbIC
pe3nobI (puc.2.10) ¢ yrmamu pabodero mpoduisi COOTBETCTBEHHO 15 u 3°.

Puc.2.9 [lepenaua BUHT-raiika: a — CKOJBKCHUS, O — KauyeHUs

%153 %}30

Puc.2.10 Bunsl ceuenuii BUTKa pe3bObl.

TpaneuennansHyto pe3b0y B OCHOBHOM JIMAMA30HE JUAMETPOB BBITIOJIHSIOT
MEJIKOH, cpeHelt u KpymnHoii. OCHOBHOE MPUMEHEHHE HAXOIUT CPEIHssl pe3boa. YopHbIe
pe3bObl MPUMEHSIIOT MpU ACHCTBUU Ha Tepenady OOJBINOW OJHOCTOPOHHEH HarpysKH,
HaIpuMep, B MPECCaxX UM HA)KUMHBIX YCTPOMCTBAX MPOKATHBIX CTAHOB.

[Tapa BuHT-raiika Jo/bkHAa  O0JagaTh  BBICOKOM  M3HOCOCTOMKOCTBIO U
COMNPOTHUBISIEMOCTBHIO K 3aedaHuio. [10aToMy OOBIYHO HCMOJB3YIOT CTajJbHbIE BUHTHI B
COYETaHUU C OPOH30BBIMU, PEKE UYTYHHBIMU Talikamu.

N BUHTOB OOBIYHO TPUMEHSIOT KOHCTPYKIIMOHHBIC YIJIyUIIEHHBIC CTajH,
HarpuMmep, ctaib 45 wiau ctanp 50; eciau Mpu U3rOTOBJACHUM BUHTOB IMPEIyCMaTPUBAIOT
3aKaJiKy (C mociienyromiei nu@oBKOi), TO MPEANOUYTUTEILHBIMU SIBISIOTCS cTaimu 651" u
40X. B mensx yMmeHbIIeHHS KOPOOJCHHS (MCKaKEHUS pa3MEpPOB) BMECTO 3aKaJKH
MIPUMEHSIOT a30TUPOBAHMUE; B 3TOM ciiydae McnoJyib3yroT cranu tuna 40XDA, 18XI'T u
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ap. Ilpm a3oTupoBaHWM [OCTHUTAETCS HAWOONBIIAsT TBEPAOCTh TMOBEPXHOCTH, YTO
o0ecreunBaeT MOBBIICHHYIO H3HOCOCTOMKOCTD MEpeIayu.

[aiiky BBIMOJNHSAIOT W3 OJIOBIHHUCTBIX Opon3, Hampumep, bpOl10d1, B meHee
OTBETCTBEHHBIX KOHCTPYKIHMSIX U3 Oe3onoBsiHUCTOro crutaBa [IAM 10-5, a npu manbix
CKOPOCTSX U Harpy3Kax UCIOIb3YIOT aHTU(DPUKIIMOHHBIN YyTYH.
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Tema 3. Baabl, ocu, uX onopsl 1 My ThI
BaJjibl ¥ 0CH: KOHCTPYKUUSA

Bpamaromuecss win Kadaromyecs JAeTald MEXaHW3MOB YCTaHABIMBAIOT Ha Bajax
WIHA OCSIX, KOTOPBIE IICHTPUPYIOT ATH JIETAIA OTHOCUTEIILHO OCH BPAIICHUS HITH KaUCHHSI.

Ban mopnepxuBaet cuisAIIMe HA HEM JIETAIH W TIEpeacT KpyTsammidi MoMeHT. [Ipu
paboTe Ball UCIBITHIBAET M3TUO W KPYyYEHHE, a B OTACIHHBIX CIy4asX - JOMOJHHUTEIHHO
pacTsDKEeHHUE U C)KaTue (Bajl, HA KOTOPOM CHUIUT YEPBSIYHOE KOJIECO).

OcChb TOJBKO MOJJIEPKUBAECT BUASIINE HA HEW JneTtaiud. B oTivuue oT Baja OHO HE
nepeaaeT KpyTsmmidi MOMEHT. OCh HCTIBITHIBAET B OCHOBHOM HW3TH0O, MHOTJA — HM3THO |
cxarue. Ocu OBIBAIOT BpalaloIHecs U HEMOABIKHBIC. Basibl - Bcerjja Bpalaonmecs.

1. ITo popme reomeTpuueckoit ocu OBIBAIOT:

a) nmpsimbie (dacornsie) (puc.3.1 a, 6);

0) konenyatsie (puc.3.1 B);

B) rudkue (puc.3.1 r).

2. Ilo KOHCTPYKIIMU TIPSIMBIE BAJIBI M OCU OBIBAIOT:

a) rinaakue (puc.3.1 a);

0) crynenuarsie (puc.3.1 0).

3. [1o Tumy ceueHus Bajibl U OCU OBIBAIOT:

a) CIUIOILIHEIE;

0) mobIe.

=\\a\\!%%¥\\\‘})%ﬂ%

B) r

Puc.3.1. KoHncTpykiuu BajoB: a) riajikuii; 6) CTyneHYaThIN;
B) KOJICHUATHI; T') THOKUH.

dopma BaJOB U OCEil pa3HOOOpa3Ha M 3aBUCUT OT BBIMOJHSIEMOE UMHU (DYHKIIHIA.
NHorga, Bampl W3roTaBIMBAKOTCA COBMECTHO C JAPYTMMH JETAAIMHM, HalpuMep,
LIECTEPHSAMM, KPUBOLIUIIAMHU, DKCLIEHTPUKAMU.

['uOkue Banmbl M3rOTAaBIMBAIOTCS MHOTOCIOWHOM HAaBUBKOW CTaJbHOW MPYKUHHOU
IPOBOJIOKM HA TOHKUH LIEHTPAJIbHBINA CTepkeHb. OHU COXPAHSIOT JOCTATOYHYIO THOKOCTh
JUIIb IPU HEOONBIINUX IUAMETPaX, TaK KaK MPU YBEJIUYEHUU AUAMETPA MOMEHT MHEPIUU
CEUCHMs, a, CJIEHOBATEIIbHO, U MKECTKOCTh PE3KO BO3pACTAlOT, II0ATOMY IIPU BCeEX
MOJIOKUTENIbHBIX KayecTBaX M YJIOOCTBE NpPHBOJAA, TAKHUE Bajbl HE MOTYT IepeaBaTh
CKOJIbKO-HUOY/Ib 3HAYNTEIbHON MOLIHOCTH U UMEIOT CPAaBHUTENILHO y3KO€ TPUMEHEHHE.
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B kauectBe maTepHasioB ISl BAJIOB INPUMEHSIOTCS CPEOHEYTJIEPOAUCThIE CTaJU
tuna  Cr. 40, Ct. 45, CT1. 50, CT1. 40X, C1.40XH 1 11p., 00BIYHO C TEPMOOOPAOOTKOH 110
cpenneil TtBeppoctu.  lleliku BayioB, paboTarolue Ha TPEHUE B MOAIUIUIHUKAX
CKOJIbJKEHUS, JOJDKHBI UMETh Oosiee TBepAyro moBepxHocTb (HRC=50-60), uro moxer
OBITh TIOCTUTHYTO NpUMeHeHueM 3akainku TBY nian neMeHTanuu 1 3aKajku.

XapakTepHOl OCOOEHHOCTBIO BAJIOB SIBISETCS TO, 4YTO OHU pPabOTAlOT MHpHU
[UKJIMYECKOM H3rude Hambosiee OMacHOr0 CUMMETPUYHOTO LMKJIA, KOTOPHIA BO3HUKAET
BCJIE/ICTBUE TOr0, YTO BaJl, BPAILLAsCh, IOBOPAUYMBAETCA K JEUCTBYIOIIMM HM3THOAIOLINM
Harpy3kaMm TO OJIHOM, TO Apyroil cropoHou. [Ipu pa3paboTke KOHCTPYKIMHU Bajia JOJKHO
ObITh O0OpalIeHO caMoO€ MPHUCTAIbHOE BHHUMAaHHWE Ha BBIOOp MPaBUWIBHOM €ro (QopMmbl,
9TOOBI M30eXKaTh KOHIICHTPAIIMHM HAMPSHKEHUH B MECTaX MEPEXO0JI0B, MPUIMHON KOTOPBIX
MOTYT OBITh yCTaIOCTHBIE pa3pyuieHus. C 3Toi LeNbio ClieyeT N30erars:

a) pe3KUX MEePEeX0J0B CCUCHUN;

0) KaHaBOK M MaJbIX paJlyCOB CKPYTJICHHIA;

B) HEKPYIJIBIX OTBEPCTHIA;

r) rpy0oit 06pabOTKH MOBEPXHOCTH.

JUis OLIEHKM NpPaBWIBHOTO BbIOOpa IE€OMETPUYECKOM (QOpMBI Baja MOJB3YIOTCA
TMIPABINYECKON aHaJIOTMel, KOTopas TiacuT: «Eciau KOHTyp AeTanu NpeICcTaBUTh Kak
TpyOy, B KOTOPOW ABMXKETCS KUAKOCTb, TO TaM, II€ MOTOK TypOYyJEHTHBINA, BO3SHUKHET
KOHLIEHTpALUs HAPSDKEHUID.

Bain ycranaBiauBaeTcsl Ha OMOPBI.

Onopwl — 3T0 YCTPOUCTBA, MOJACPKUBAIOIINE BAJIbI U OCH B 33JJAaHHOM IOJIOKEHUU.
[langha — >TO 4YacThb Baja WM OCHU, OXBaTbiBaeMas omnopoil. OHM AeNATCS Ha: LIUIBI,
IEHKH U TATHI (puc. 3.2).

[umn — 370 nanda, pacnoyoKeHHasi Ha KOHIIE BaJIa.

[eiika — 310 Handa, pacrnoyokeHHasi B CPEAHEHN YacTH Bajia WA OCH.

dopMa IMUIOB W IEEK MOXKET OBbITh IWIMHAPUYECKOH, KOHUYECKOH U
chepudeckoil. [Ipu neiicTBUM OCEBBIX HATPY30K HAM(bl HA3BIBAIOTCS MATAMHU.

F,

Fr
LML

fa

Puc.3.2. KOHCTpYKTUBHBIE 3JIEMEHTHI BaJja.
Jist ynoOctBa cOOpKM M paBHONPOYHOCTH Bajibl U3rOTABIMBAIOT CTYNEHYATHIMU, C
KpyIUIBIM NONEPEYHBIM ceueHHueM. Ilepexox OT OgHOTrO nuameTrpa CTYNEHH K APYyromMy
BBITIOJHSETCST N0 pajuycy (TanTenp); uid oOJlerdeHus HIIUGOBaHUS BMECTO TalTelu
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JIeNIal0T KOJBIEBYIO MPOTOUYKY, OJHAKO CJIEIyeT YYUTHIBAaTh, YTO TaJTEIb M MPOTOYKA-
KOHIIEHTPATOPbl HAIPSKEHUHM, M HaZl0 CTPEMUTHCS K MUHUMU3ALUY UX YUCIIA.

K KOHCTpYKIIMM BaJOB MPENBSABIAIOT CJIEAYIOUIME OCHOBHBIE TEXHUUYECKUE
TpeOOBaHUS.

1) oOecnieueHre COOCHOCTH OCAJOYHBIX MECT;

2) OTCYTCTBHE HEKPYTIIOCTH, KOHYCHOCTH U OTPaHKU Y IMJIHHIPUICCKUX YYaCTKOB;

3) nepreHuKyJIIPHOCTh OMIOPHBIX TOPLIOB;

4) HeoOX0MMOE KaueCTBO MMOBEPXHOCTH, XapaKTEPU3yEMOE €€ ILIEPOXOBATOCTHIO;

COOCHOCTh TMOCAJOYHBIX MECT obecreunBaeTcs ykasanueMm pomycka mo CTCOB
636-76. Jlomycku Ha pa3Mephl M KJIACCHl IIEPOXOBATOCTH HA MOCAJAOYHBIC TTOBEPXHOCTH
OTIPE/ICTISAIOTCA BHIOpAaHHBIM KBAaTUTETOM MOcaiku. s mertaneid, TpeOyIOMUX TOYHOIO
MPOCKTUPOBAHUS HA Bally NPUMEHSIOT MEPEXOIHbIE MOCAAKU, HO 7 U 8 kBaimutery. [Ipu
TOM Tepefady KpyTSIIero MOMEHTa C BajJa Ha IMOCAKEHHYI0 Ha HEro aeraib
OCYIIECTBIISIIOT C TOMOINBIO PAa3IMYHBIX COCAUHEHUH (IMTU(PTOBBIX, INMOHOYHBIX,
IUTUIEBBIX). B ManorabaputHeIX peayKTopax MpoU3BOAAT (PUKCALUIO JeTanel MTudToM,
CTOIIOPHBIM BUHTOM, a TaK)K€ C IIOMOILbIO HETIOIBH>KHBIX HACa/I0K.

Ha pabGouem wueprexe Bana yKa3blBalOT IIEPOXOBATOCTb IMOBEPXHOCTH, BHJ
HOKPBITUSL U TEPMUYECKOW OOpaOOTKH, BETUYMHBI PaJHUaJIbHBIX U TOPLEBBIX OUEHUI
[OCAJOYHBIX MOBEPXHOCTEH, MPU HAJUUUU 3yObEB MPUBOIAT 3yOOpe3Hyr0 TaOJuIy B
cootBeTcTBUHM ¢ 'OCTom. Kpome Toro, Ha yepTexe yka3blBatOT OCHOBHBIE TEXHUYECKHE
TpeOOBaHMUS.

[Ipumep:

1) TToBepxHOCTh 3yOa azoTupoBaTh Ha r1youny 0,05 ... 0,1 mwm,

2) TBepaocTh azotupoBanHoi moBepxHocT HRC 't 56. ocransupix HB= 310 ... 340.

3) [ToBepxHOCTH, 0003HAaUEHHBIE X, HE a30TUPOBATh.

4) PaGouyro NOBEpXHOCTh 3y0a MPUTEPETD.

5) Heyxka3annsle npenenbHbIe OTKIOHEHUS pa3MepoB, oTBepcTuii - mo HI2, Banos
h12, ocranensix £1T 14/2.

IMoagmunmHUKHN KaYeHHsl, BLIOOP U pacyeT Ha MPOYHOCTH

[ToamMmHUKY Ka4eHUsI - STO OMOPHI BPAIIAIOIIUXCS WM KavaroIuXcs JeTaleH, B
KOTOPBIX 2JIEMEHTAMHU KaueHHUsI CITyKaT MAPUKHU WK poJuku 2 (puc. 3.3), yCTaHOBJICHHbBIC
MEXIy HApYyXHbIM | W BHYTPEHHUM 5 KOJbIIaMH W YJEpPKHBAacMbIC Ha OMPEACIEHHOM
paccTosTHUM ApPYT OT apyra oboiMoi 3, Ha3pIBaeMol cemapaTopoM. B mporiecce paboTh
OJTHO M3 KOJIeIl TOITUITHUKA KaK MPaBWJIO HEMOABHKHO, a Teja Ka4eHHs KaTATCS I10
xKemobaM KoJIell - JOpOoKKaM KadeHus 4. B HEKOTOpHIX THUMAaxX MOAMIMITHUKOB OJHO WIIH
00a KOJIbIla MOTYT OTCYTCTBOBATh JJII YMEHBIIICHUS TUAMETPAIBHBIX pa3MepoB (B HHUX
Tela KadyeHWs OMUPAIOTCS HEIMOCPEACTBEHHO Ha MOBEPXHOCTh Bajla WM Koprmyca). Psn
MOJIIIUITHAKOB KayeHWs BBITYCKACTCS C YIUIOTHEHUSMH. B HEKOTOPBIX MOMINIUITHUKAX
KaueHUsT MOXXET OTCYTCTBOBaTh cemaparop. l[locamodynbie MOBEpPXHOCTH BHYTPEHHETO U
HapY>KHOTO KOJIbIIA KaK MPAaBWJIO TJIaIKUE MUIUHAPUIECKUE, HO UMEIOTCS Pa3HOBUIHOCTH
KOJIeI[ ¢ OypTHKaMu, ¢ KaHAaBKaMH, C IIMJIMHIPUYCCKUMU WIH CPEPUUIECKUMU BEIEMKAMH, C
OTBEPCTUSIMU ISl TIOJIBOJA CMa3KH, C KOHHUYECKOW PaCTOYKOW, C IKCICHTPUCUTETOM
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MOCAaI0YHOM OBEPXHOCTH U MOBEPXHOCTU OEroBOM JOPOXKKU, C BHYTPEHHUM KOJIBIIOM Ha
Pa3’)KMMHOH BTYJIKE U T. II.

Puc. 3.3. lllapukoBbIif paguaibHbIA OJHOPSAHBIA ITOITUITHUK

Tumbl ¥ KOHCTPYKTUBHBIE OCOOEHHOCTH TMOJIIMITHUKOB KAaueHHS IIPUBEJICHBI B
I'OCT 3395-89, a Takxke B HOpMaJsX MOAIIUITHUKOBBIX 3aBOJIOB.

JlocTonHCTBA MOAIIUITHUKOB KaYeHUSI:

- CPAaBHUTEIILHO HEOOIIbINAsi CTOMMOCTh BCJIEACTBUE MACCOBOTO MPOU3BO/JICTBA;

- MaJIble TIOTEPHU Ha TPEHUE U HE3HAYNTEIBHBIA HarpeB B Ipoiiecce paboThl,

- MaJIbIE OCEBBIC Pa3MEpHI;

- MPOCTOTAa MOHTAXA,

- BBICOKAsI CTETICHh B3aMMO3aMEHSIEMOCTH.

HenocTtaTku moAMTUITHAKOB:

- OoJIbIIIIE paJATIbHEIE Pa3MeEpPHI;

- BBICOKAsl YyBCTBUTEIBHOCTD K YJIaPHBIM U BUOPAIlMOHHBIM Harpy3Kam;

- IIIyM, YMEHbIIIEHHE JOJTOBEYHOCTH IIPH MOBBIIIEHUH YaCTOTHI BPAIICHUSI.

[ToammmHUKY KaueHus: KIacCU(PUIMPYIOT MO CJICTYIONTIM OCHOBHBIM MTPU3HAKAM.

[To ¢opme Ten kadyeHHs: IMIAPUKOBHIE M POJIMKOBBIC, MPUYEM IOCIEAHUE MOTYT
OBITh IIMIMHAPUICCKUMH, KOHUISCKUMH, UTOJIbYATHIMU, 00UKOOOPa3HBIMH M BUTHIMHU.

[To HampaBiieHHIO BOCIIPUMHMMAEMON HArpy3KH: pajavalibHbIC, PaJAMIBHO-YIIOPHEIE,
YIOPHO-PaJIajIbHbIC U YIIOPHBIE.

[To duwcnmy psooOB Tenm KaueHWs: OXHOPSIHBIC, IBYXPSAIHBIC, TPEXPSIHBIC,
YETBIPEXPSTHBIE 1 MHOTOPSITHBIE.

I[To cmocoOHOCTM  caMOyCTaHABIMBATHCSA:  HECAMOYCTAHABIIMBAIOIIUECS U
caMoycTaHaBIuBaronecs (cepuyeckne, TOMyCKAIOIINAE YroJl MepeKoca BHYTPEHHETO U
Hapy»xkHoro kosjer 1o 2-30).

ITo raGapuTHBIM pa3MepaM: Ha CepUH (I KaXKIOTO MO IIUITHIKA ITPH OJTHOM B TOM
K€ BHYTPEHHEM JUaMETpPe HMEIOTCS PAa3IMYHbIE CEpUU, OTIWYAIOUIUECs HeCyIen
CIIOCOOHOCTBIO TIOJIIITUITHUKA, T. €. pa3MepaMu KoJell U Tell KadeHus). B 3aBucuMocTtu ot
pasMepa HapyKHOTO AWaMeTpa TOJIIUIHUKA W IIUPUHBI, CEPUU TOIPA3IACISIIOTCS Ha
ceepxuérkue (puc. 3.4, nos.l), nérxkue (puc. 3.4, mo3.2), cpennue (puc. 3.4, 1mo3.3),
Tsokéneie (puc. 3.4, no3.4), nerkue mupokue (puc. 3.4, 103.5) U cpenHue MMpoKue (puc.
3.4, 1103.6).
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Puc. 3.4. OTHOCHTEINBbHBIE pa3Mephl CEPUIl MOIITUITHUKOB

1. lllapukoBsii paguanbHblid (puc. 3.5.1) - caMblif MAaCCOBBIH, pacIPOCTPAHEHHBIH U
nenieBblid Tui. BocripuHuMaeTr paauanbHbie M HEOOJbIIKME oceBble HAarpy3ku (1o 70% ot
HEHUCNOJIb30BaHHOW pafuanbHOi). [IpumMeHsTs crneayer Be3e, riae 3T0 BO3MOXKHO.

2. IllapuxoBbiii chepuueckuii (puc. 3.5.2) - caMOyCTaHABIUBAIOIIMKUCSA THIL.
BocrpunuMaer panuanbHble YW HE3HAUWMTENbHbIE oOceBble Harpy3ku (mo 20% ot
HEHUCIIONb30BaHHON paauaiibHOM). IIpumensiercs Tam, Iie OCH ONOp CMEXHBI WIA NpU
THOKUX JYIMHHBIX BajaxX, UMEIOIIUX OOJIbIION Tporuo.

3. [llapukoBbIii pagranbHO-yMOpHBIA (puc. 3.5.3). BocnpuHuMaeT paguanbHbIC U
3HaYUTENIbHbIE OCeBble Harpy3ku. Mmeer r1inyOoKkMe KaHaBKH; pa3beMHBIA -
yCTaHaBIMBaeTCs momapHO. [IpuMeHsiercs TaM, TJ€ OCEBbIE HArpy3KH CpPaBHUTEIHHO
BEJIMKHU.

1 2 3 4 5
%‘7 ‘
rrrrrrm
v O w e w U  —
a N
6 7 8 9

Puc. 3.5. Tumbl NOAIIUITHUKOB KaUEHUS.

4. PonukoBbIid umuHIApUYecKuil (puc. 3.5.4) - BOCIpUHUMAET TOJIBKO pajralibHbIC,
HO, Omaronmapsi TMHEWHOMY KOHTAaKTy, OOJbIIKE MO BeIWMYMHE Harpy3ku. [Ipumensiercs
TaMm, I7ie HET OCEBBIX HAarpy30K.

5. PomukoBeiii chepudeckuit (puc. 3.5.5) - BocmpuHHMaeT OYEHb OOJIBIIHE
paauanbHble M JOBOJBHO OOJblIME OCeBble Harpy3ku. CamMOyCTaHABIIMBAIOIIMNCS THIIL
[Tpumensercs Tam xe, rae THN (2), HO TP OOJBIINUX HArpy3Kax.
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6. PormukoBslii koHmueckuil (puc. 3.5.6) - BocripuHUMaeT OOJbIINE PalUaTbHBIC U
OOJNBIIIME OCEBbIE HArpy3KH, YHHUBEPCAIbHBbIM, pa3beMHBId THUIl  MOJUIMITHUKA.
Pexomenmyercs, B 4aCTHOCTH, JJii KOHMYECKUX 3yOuUaThIX Mepeaad. YcTaHaBIMBAETCS
MOMapHO, MIPU M3HOCE PEryJMpyeTcs OCEBOM 3a30p, IS 4ero moja ¢iaHIlaMu KpbIIIEK
npeaycMaTpuBaeTCs Ha0Op pEryJUpOBOYHBIX MPOKJIAJAOK WJIM YCTaHaBIIMBAIOTCS
PEryJINPOBOYHBIE TANKHU.

7. PomukoBseiii ¢ BuThbiMH pojiukamu (tun XAAT) (puc. 3.5.7) - BocnmpuHHMaeET
TOJIbKO paJualibHble HArpy3Kd, XOpPOIIO CONPOTHUBIAETCA yaapy Onarojaps ynpyrum
pOJIMKaM, U3TOTOBJICHHBIM U3 TJIOTHO HABUTOM MPOBOJIOKH MPSIMOYTOJILHOTO ceueHus. He
00J1ajlaeT BBICOKOW TOYHOCTBIO, TOATOMY MPUMEHSIETCS ISl TUXOXOJHBIX BaJlOB TpyOoii
LIEHTPOBKH.

8. UrompuaToii - BOCHpWHUMAET TOJILKO paauaibHblie Harpys3kum (puc. 3.5.8).
OTnuyaercss OYeHb MaJBIMH PaJAWABHBIMUA Ta0apuTamMu, MOXKET paboTarh 0€3 OJHOU
o0oiiMbI WM BooOHIEe 0e3 000iM, HE HMEET CemapaTropa, WIrOJIKK YKJIaJbIBAIOTCS
BIUIOTHYIO OJHa K npyroi. IlpeaenbHoe uucio oOOpPOTOB MEHbBIIE, YeM Yy APYTrHX
MOAIINITHUKOB.

9. lllapukoBbrit yrnopHsiid (puc. 3.5.9) - BoCIpUHUMAET TOJBKO OCEBBIC HATPY3KH.
VYcranaBiauBaeTcss B Mape ¢ JAPYrUM MOJAIIWIHUKOM, BOCIPHUHHUMAIOIIUM PagUuaIbHYIO
Harpys3Ky.

OO6oiimMbl  (KOJIbIIA) TOJAIIMITHUKOB M Tella KA4eHHS U3rOTaBIUBAIOTCS U3
BBICOKOXPOMUCTON M BBICOKOyTIIepoaucTon cranu tuna LIX-15 ¢ 3akankon 10 BecpMa
BbIcOKOM TBepaocTH HRC = 50-66. Ctanb 3TOr0 TUMNa Mocjie 3aKajiku MPpUoOpeTaeT OYeHb
BBICOKHE MEXaHUYECKUE CBOMCTBA, HE CTAHOBSCH MPU ITOM XPYIIKOIA.

Y CcTaHOBJICHBI CIIEYIONINE KJIACChl TOYHOCTH MOAMIUITHUKOB, YKa3aHHBIC B MOPSIKE
MOBBIIIEHUS TOYHOCTH:

0, 6,5 4, 2, T - nnd mapuKOBBIX U POJIMKOBBIX PAJAHATBHBIX M IIAPUKOBBIX
paauaIbHO-yYIOPHBIX TOAIIUITHUKOB;

0, 6, 5, 4, 2 - 1151 yIOPHBIX M YIIOPHO-PAAHAIBHBIX TTOAITHUITHAKOB,;

0, 6X, 6, 5,4, 2 -11s1 pOTUKOBBIX KOHHYECKUX TTOAIIMITHUKOB.

VY cTaHOBIIEHBI JOMOJHUTENBHBIE KIACChl TOYHOCTH MOJUIMITHUKOB - 8 W 7 HUXKE
KkJj1acca TouHOoCTH 0 JUIsi MPUMEHEHHUSI 110 3aKa3y MOTPeOUTENe B HEOTBETCTBEHHBIX Y3JIax.

Kitaccel TOYHOCTM MOAUIMITHUKOB XapaKTEPU3YIOTCA 3HAYEHUSIMU MPEIAEIbHBIX
OTKJIOHEHUI pa3MepoB, (POPMBI U PACTIONOKEHUS TOBEPXHOCTEHN MOAMTUITHUKOB. B 0011em
MAaIIMHOCTPOEHUU OOBIYHO MNPUMEHSIOT Kiacchl TouHocTu 0, 6, u 5. Cienyer UMETh
BBHUY, YTO CTOMMOCTh OJHOTO M TOTO >K€ MOJIIMIHHMKA Kjacca TouHoctd 0 M Kiacca
TOYHOCTHU 2 oTanyaercs B 10 pas.

B 3aBucuMoctu oT Hanmuuus TpeOOBaHUM MO YPOBHIO BUOPAIIMM YCTAHOBJIEHBI TPU
KaTeropuu NoAIMIHNKoOB - A, B, C.

K xareropum A OTHOCATCS MOJIIUIHUKHU KJIACCOB TOYHOCTH 5, 4, 2, T ¢ onHum u3
JOTIOJIHUTENIPHBIX ~ TPeOOBAaHMI 1O TOBBIIMICHHBIM HOpPMaM YypOBHS  BUOpaIuw,
BOJHUCTOCTU M OTKIIOHEHHUIO OT KPYTJIOCTH IMOBEPXHOCTEW Kauy€HWsl, MOMEHTY TpPEHWS,
YTy KOHTaKTa, paiiaJbHOMY OMEHHUI0, OCEBOMY OMEHHUIO i UX COBMECTHOMY 3HAUYCHHUIO.

K kareropuu B oTHOCATCS MOAMIMITHUKY KJ1accoB TouHOCTH 0, 6X, 6, 5 ¢ oqHUM U3
JIOTIOJTHUTENIBHBIX TPEOOBAaHUM, aHAIIOTHYHBIX KATETOPUH A.
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K xareropuu C oTHOCATCS MOAIIMIHUKKA KJIACCOB TOYHOCTH 7, 8, 0, 6, K KOTOpBIM
HE TIPEIBSBISIOTCS TPeOOBAaHHWSA IO YPOBHIO BHOpAIMM, MOMEHTY TPEHHUS U JIpyTHE
TpeboBaHus 1Mo kaTeropusm A u B.
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Tema 4. CoequHeHN AeTajJeii MalIunH

[Togq TEepMHUHOM «COEIWHEHHE» B MAIIMHOCTPOCHUM TOHMMAIOT HEMOJBUKHbIE
CBSA3U JIeTalied, COCTaBISIONMIMX MaluHy. Pa3nuuaior pa3beMHblEe W HEpa3beMHbIC
COCIMHEHHUS.

PazbemHbIe coeIMHEHUS JOMYCKAIOT UX pa300pKy 0e3 pa3pylIeHUs: COeAUHSIONTIX
WIN COENUHSEMBIX 31eMeHTOB. K HUM OTHOCSTCS pe3bOOBble, MTU(PTOBBIE, KIMHOBBIE,
KJIEMMOBBIE, IIINMOHOYHBIE, IITUIEBbIE U MPO(UIBLHBIE COSTUHECHUS.

HepaszbeMHbIE COeTMHEHHS MOXHO pa3o0paTh TOJBKO TOCIE YaCTUYHOTO WITH
MOJIHOTO paspylieHust aetanerd. K 3Toil rpynmne COeIMHEHH OTHOCSTCA: 3aKJICIOYHbIE,
CBapHbIC, MPECCOBBbIC (C HATITOM), MasHbIE U KJeeBble coenuHeHus. lIpumeHeHue
HEpPa3bEMHBIX COCIMHEHUN OOYCIIOBJICHO, B OCHOBHOM, TEXHOJOTMYECKUMHU U
SKOHOMHMYECKUMH TpeOoBaHusMHU. [IpeccoBbie cOeAMHEHUS OTHECEHbl K TpyImIe
HEpPa3bEMHBIX YCIOBHO, TaK KaK OHM MO3BOJISIIOT MPOU3BOJUTH MOBTOPHYIO COOPKY U
paz00pKy, OJIHAKO C MPUMEHEHHUEM 3HAUYUTEIbHBIX YCWINA U YACTUYHBIM MOBPEKICHUEM
CONPSTaEMbIX IOBEPXHOCTEN JIeTaJIEH.

OCHOBHBIM KpHUTEpUEM pPaOOTOCIIOCOOHOCTH M pacyeTa COCAUHEHUUN SBISETCS
CTaTUYeCKasi ¥ YCTaJOCTHAsl MPOYHOCTh. [Ipu 3TOM HEOOXOAMMO CTPEMHUTHCS K TOMY,
YTOOBI COEIMHEHUE OBLJIO PABHOIIPOYHBIM C COSAMHSIEMbBIMU JIIEMEHTAMH.

3akJjienovHble COeJUHEHH: KOHCTPYKIHUA U PACUHECTHI COeIlMHEHUH Ha
NMPOYHOCTDb

3aKJIenoYHoe  COEAMHEHHE - 3TO  HEPa3beMHOE COCAMHEHHE  JeTaJleH,
OCYIIECTBIISIEMOE  3aKJIeTIKaMH. B  COBpEeMEHHOM MAIIMHOCTPOSHHH 3aKJICTIOYHBIC
COCIMHCHMSI BBITCCHSIOTCS CBapKOM Kak 0OoJiee MPOCTBIM H  JICIICBBIM  BHUIOM
HEpPa3beMHOTO coenuHeHus. OO0IacTh TPAKTHUECKOTO MPUMEHEHHsS 3aKJICMOYHBIX
COCIMHEHU OTPAaHUYMBACTCS COCIMHEHHMSIMHU JCTaJlied M3 HECBAPHWBAEMBIX MaTEpPHAJIOB,
COCIMHEHUSIMH, B KOTOPBIX HEJOIMYCTUM HArpeB JieTajeil BCIEACTBUE UX KOPOOJICHUS WU
U3MEHEHHUS (U3UKO-MEXaHMYECKHX CBOWCTB, COCAMHEHHUSIMHU, BOCHPHUHUMAIOIIUMU
OonpIIE yAapHbIE W BUOpPAIIMOHHBIE HArpy3Kd (HampuMep, B CaMOJIETOCTPOCHUH), a
TaK)ke 0CO00 OTBETCTBEHHBIMU COCIMHEHUSAMH, HAIIPUMED, B (hepMax >KeJIe3HOJOPOKHBIX
MOCTOB, TMOXapHO-CIACaTEIbHOM, IMOABEMHO-TPAHCIIOPTHOM OOOPYJIOBAaHUU OOJBIION
Ipy30MObEMHOCTH U T.1. Cxema 00pa30oBaHMsI 3aKJICTIOYHOTO COSAMHEHUS TPEICTaBlIeHa
Ha puc.4.1.
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Puc. 4.1. O6pa3zoBaHue 3aKJICMIOYHOTO IIBA:
1 - monnepxka; 2 - 3aKjajHas rojioBka; 3,4 — coeUHsICMbIC JICTaJIH;
5 - 3aMBIKaroIIas TOJIOBKa; 6 — 00KMMKa

Jlnis 0Opa3oBaHMs 3aMBIKArOIIEH T'OJIOBKM BBICTYNAMONIUI KOHEI 3aKIENKu (pHuc.
4.1) noJDKEH BBIXOJMTH U3 OTBEpCTH JeTanu Ha umHy |, ~1,5d,.

Knenky mpou3BOIAT Ha KIENalbHBIX MallMHaxX (Mpeccax) WM BPYYHYIO
(mHeBMaTHYeCKUMU MoOJIOTKamu). CTaibHbIE 3aKJENKu auameTpoM 10 10 MM MOXKHO
CTaBUTh XOJIOJIHBIM CIIOCOOOM, TO K€ OTHOCHUTCS K 3aKJICTIKaM W3 LBETHBIX METALJIOB U
crutaBoB. [lpu ropsiueM crocoOe CTallbHbIE 3aKJICNKH HArpeBaroT JI0 CBETIO-KPACHOTO
KaJieHus1. DTOT cnocoO obecrneunBaeT 00jee BHICOKOE KaueCTBO 3aKJICMIOYHOIO IIBa, TaK
KAaK 3aKJICTIKM YKOPAYMBAIOTCS MPU OCTHIBAHWU W CTITUBAIOT AETAIH, CO3JaBasi HA CTHIKE
UX TOBEPXHOCTEH OONBIINE CUJIBI TPEHUS, MPEMATCTBYIONINE OTHOCUTEIHLHOMY CIBUTY
JeTAJIEN IPU JCUCTBUU HATPY3KH.

JlocTouHCTBA:

1. BrpIcokas HaJIEKHOCTH COETMHEHUS.

2. Y100CTBO U HaJIE)KHOCTh KOHTPOJISI KaueCTBa I1BA.

3. Xopomuiasi CONPOTUBISIEMOCTh BUOPALIMOHHBIM U YAAPHBIM HAarpy3KaM.

HenocraTku:

1. Bbicokasi CTOMMOCTb, TaK Kak MPOIECC MOJYYEHHUS 3aKJIEMOYHOTO IIBA COCTOUT
13 OOJIBIIIOrO 4YMcia omnepanuil (pasMeTka, MPOJaBIMBAHUE WM CBEPJICHUE OTBEPCTUM,
HarpeB 3aKJICTOK, MX 3aKjaJika, KJenka) W TpeOyeT NPUMEHEHHUsI IOPOTOCTOSIIErO
o0opynoBanus (IIpecchl, KenaabHbIe MAIIUHBI).

2. Bonbioit pacxoa matepuana, Tak Kak uW3-3a OCJIA0JICHUS JeTalei OTBEPCTUSIMHU
MO/ 3aKJICTIKU TpeOyeTcsl yBEeIUYeHHE TIomaan ceuyeHuid. Kpome Toro, He0OXOAMMOCTh
MPUMEHEHUSI HAKIAJ0OK W MPOYUX JOMOJHUTEIBHBIX JJIEMEHTOB TAaKKE MPUBOJIUT K
YBEIIMUCHHIO Pacxojia MaTepuaia.

3aKJIeKM HW3rOTOBIAKOT W3 crTanu (cT.2, cT.3), Meau, JIAaTyHH, AQIIOMUHMS,
[[BETHBIX CIUIABOB M JPYyTrUX MaTepuajioB. Marepuan 3akjienok IOoKeH o0jaaaTh
MJIACTUYHOCTBIO M HE MPUHUMATh 3akajiku. [Ipu BeIOOpe Marepuana is 3aKIenoK HeoO-
XOJIUMO TaKXe€ CTPEMHUTHCS K TOMY, UTOOBI COEIUHSEMBIC NI€Tald W 3aKJICTIKW WMEIU
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OnMu3KMe Jpyr K Apyry Kod()UIMEHThl JTUHEHHOro paciiupeHus U He 00pa30BbIBAIU
rajJbBaHUYECKHUE Maphbl, pa3pylIalonue coeInHEHHE.

Pacuer 3aKj1eno4YHbBIX IIBOB

Jeranu, coenuHsieMble 3aKJIENKaMH, B OOJBIIMHCTBE CIy4aeB HAXOMSTCS IO
nercTBUeM cuil F, cTpeMsIuxcs CIBUHYTh OJIHY JieTajlb OTHOCUTEILHO JAPYTOM.

Ha OCHOBHBIC pa3Mepbl 3aKJICMOYHBIX COCAMHEHHUH (Auamerp 3akienku 0, mar
3aKiernok t w ap.) paspaboTaHbl HOPMBI B 3aBHCHMOCTH OT TOJIIIUHBI JIUCTOB O WJIH

pasmepoB mpokatHoro npoduius. Tax, muamerp sakmenku d ~(1,8..2)0, mar mBa
t=(3+6)d.

ITocne BBI60pa Pa3sMCPOB 3aKJICIIOYHOTO HIBA 3aKJICTIKU ITPOBCPAIOT HA CPEC3:

4F
Tcp = 7Zd2|Z S [T]cp 1 (41)
a COCAUHCHUEC HA CMATHUC!
F
G(‘Jll = - S [O-]CM
A z , (4.2)

rA€ T, [T]ep, O, [Olecw - COOTBETCTBEHHO pPacdye€THOE W JOIyCTUMOE HAINPSIKECHHS Ha
Cpe3 U Ha CMSITHUE;

[T]cp OIPENETAIOT 10 MATEPHUAITY 3aKJICIIOK;

[G]cw OTIPEACIISIIOT 110 O0Jiee cllaboMy MaTepualy 3aKJICTKU WU ACTalH;

Z - YUCJIO 3aKJICTIOK;

| - YHCII0 TUIOCKOCTEH cpe3a 3aKIIeIoK;

d - TMamMeTp MOCTABJICHHOM 3aKJICIIKH;

O - HAaMMEHBIIIas TOJIIIMHA COSTUHSIEMBIX JETaICH.

Jlomyckaembie HaMpsHKEHUS JIJIs1 3aKJICTIOK 3aBUCST, B OCHOBHOM, OT UX MaTepHaa,
XapakTepa 00pabOTKH OTBEPCTUM U XapaKTepa BHEIIHEW HATPY3KHU.

CBapHble cOeIUHEHNSI: KOHCTPYKIMS U PacyeThl COeITMHEHU HA IPOYHOCTh

CBapkol HAa3bIBalOT TEXHOJOTMYECKUH MPOLECC TMOJYyYEHUS HEPa3bEMHBIX
COEAMHEHNN ITOCPEACTBOM YCTAaHOBJIEHUS MEKATOMHBIX CBS3€d MEXKIYy CBAapUBAEMBIMU
JeTalsiIMM TP HMX MECTHOM HarpeBe WM IUIACTUYECKOM Je(OpMUPOBAHUM, WIIU
COBMECTHOM JIEVCTBUU TOTO WM JPYTOTO.

[Ipu kmaccudukanuu MPOLECCOB CBAPKU BBIACIAIOT TPU OCHOBHBIX (DHM3UYECKUX
npu3Haka: GopMy BBOJMMOM SHEPTUH, HAIMYKE ABJICHUS U BUJI UHCTPYMEHTA - HOCUTEJIS
SHepruu. B 3aBHCMMOCTM OT BBOJMMOW B M3JEIME JHEPIUM CBAPOYHBIE IPOLECCHI
(cBapka, maiika 1 pe3ka) pasJieJeHbl Ha TpH Kiacca:

mepmuyeckuii - OTHOCATCS TAaKWE BHUIbI CBApKU, KOTOPBIE OCYLIECTBIIOTCS
IIJIABJICHUEM C MCIOJIb30BAHUEM TEIUIOBOW YHEPIUU: AYrOBasl, ra30Bas BbICOKOYACTOTHAs,
TEPMUTHAs, JIEKTPOLIJIAKOBAs, IIJIa3MEHHAs, dJIEKTPOHHO-1y4€eBas, JIa3epHasi;
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mepmMomexanuyeckuil - OTHOCATCS TAKUE BUJIbI CBAPKU, KOTOPHIE OCYILIECTBIISIFOTCS
C MHCIOJNb30BAaHUEM TEIUIOBOM DSHEPIMM W JABJICHUS: KOHTaKkTHas, Iu(pdy3uOoHHas,
ra3onpecconas;

MeXaHu4ecKuil - OTHOCATCS TaKHe BHJbl CBapKH, KOTOPbIE OCYIIECTBIISIOTCA C
UCIIOJb30BAHUEM MEXAHUYECKOM SHEPruuM U JaBJICHUS: YJIbTPAa3BYKOBas, TPEHUEM,
XOJIOIHASI.

[To cpaBHEHHIO C 3aKJIETIOYHBIMU COEIMHEHUSIMU CBAPHBIE COCIUHEHMs 00JIaAat0T
CJIEYIOIIMMHU JOCTOMHCTBAMHU:

1) 3HAYMTENBPHO MEHBIIMM BECOM KOHCTpYKUuH. Ilpu 3ameHe 3akiIenoydHbIX
COEIMHEHHH CBAapHBIMH 3KOHOMHSI B BECE IOJIyHYAeTCS 3a CUET OTKa3a OT NMPUMEHEHHUS
Pa3IMYHBIX HAKJIAJOK, HEOOXOJUMBIX B 3aKJICIIOYHBIX COCIUHEHUSX, a TAKXKE YacTU Beca
CaMHUX 3aKJIENOK; MpU 3aMEHE JMUTHIX JETalled CBapHbIMH KOHCTPYKIMSIMHU BEC HX
YMEHBIIIAETCs 3a CUET O0JIee BHICOKUX MEXaHMUECKUX CBOWCTB MPOKATHOT'O METAJINIA;

2) MEHbIIEH TPYJOEMKOCTbIO, OOYCJIOBIEHHOM CpPaBHUTEIBHOW MPOCTOTOM
TEXHOJIOTUYECKOTO MTPOLIECCA CBAPKH.

K HezocTaTkaM CBapHBIX COEAMHEHUH CIIEyET OTHECTH:

1) 3aBUCHMOCTB KauecTBa IBa OT UCIIOJIHUTENS U TPYIHOCTh KOHTPOJIS;

2) CKJIOHHOCTHh K 00pa30BaHMIO TPEIIMH B MECTax Mepexoja OT IIBa K LEIbHOMY
METaJuly BCJIEJCTBHE TEPMHUYECKUX HAIPSOKECHUM, BO3HUKAMOIIMX IPU OCTHIBAHMH.
Tpeunasl 0COOEHHO OnacHbl MPU AMHAMUYECKUX Harpys3kax, MO3TOMY B TaKMX CIydasx
CBapHbI€ IIBBI CTApAlOTCAd HE MPUMEHSTh, 3aMEHSS UX 3aKJICNOYHBIMU COEIMHEHUSMH.
TepMmuueckue HamnpsHKEHUS MOTYT OBITh YaCTUYHO WM TOJHOCTBIO  YCTPAHEHBI
TEPMOOOPAOOTKOM  CBAPHOTO  COEAUHEHUs  (HU3KOTEMIEPATYPHBIM  OTKUIOM).
Tepmuueckass 00pabOTKa MCKIIOYACT TaKKe IMOCIEAYyIolee KOpOOJICHUE CBApHBIX
KOHCTPYKIIUH.

Tunbl CBapHBIX NIBOB M UX pacdeT

OCHOBHBIM  TpeOOBaHMEM TIpM  MPOCKTUPOBAHHHM  CBAPHBIX  COCIUHCHHI
(KOHCTpYKIMI) siBIIsieTCS oOecleyeHrne pPaBHOMPOYHOCTH IIBA M COCAMHSIEMBIX UM
JeTaJeu.

VYcnoBue mpoOYHOCTH CTHIKOBOTrO ImiBa (puc. 4.2), Harpy»KEHHOrO0 BHELIHEW pacTs-
ruBaroiei (Cxumaronei) cuioit F, umeer Bu:

!
o=—X< [0'] p
o (4.3)
r7I€ G - HOPMaJIbHOE HAIPSKEHHUE B IIBE;

0 - MUHMMaJTbHAs TOJIINHA JACTaNH;

b - nuHa mBa;

[c]p’ - monmyckaemoe HampspKeHHE Ha pacTsHKeHUE (CKaThe) B CBAPHOM IIBE; [6]p," =
(0,9-1)[ o]y rame [c]p momycTHMOE HampsbKEHHE Ha pacTshKEHHE (CKaThe) It OCHOBHOTO

MeTajuia.
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Puc. 4.2. CtbikoBO# 1110B
[Ipn peiicTBMM Ha COeIUMHEHUE U3THUOarolero MoMeHTa M B IJIOCKOCTH,
NePIEHIUKYJIIPHON K TUIOCKOCTH CThIKa (puc.4.3), pacdyeT Npou3BOAAT 10 GhopmyJie:
M 6M '
VYR 2 < [6] p
W &b : (4.4)

'J ey

, — M
C} i J7 -()

.

=

Puc.4.3. HarpyxeHue MOMEHTOM

[Ipu coBmecTHOM aeiictBun F u M:

F 6M !
O =—— + 2 S [()-] V4
o-b o6-b (4.5)
I[JI}I YBCINYCHUA JJIMHBI OB MHOI'IA BBIITOJHAIOT KOCBIM HJIN (bPIprHBIM.

Pe3b00BbIC cOeAUHEHUNA: KOHCTPYKUMSA M pacueT. KoHcTpykuust
pe3b00BBIX COeIMHEHU

Pe3b00BbIE COEMHEHMS CO3/IAI0TCS C MOMOUIBI0 PE3bOOBBIX KPEMEKHBIX JeTaneu
(BUHTOB, INMUJEK, TaeK W Jp.) WIA Pe3bObl, HAHECEHHOW HEMOCPEACTBEHHO Ha
COEIMHSIEMBIE JETAIIH.

B Hacrosiiee BpeMs: HanboJiee pacpoCcTpaHeHbl CICAYIOIIME THITBI pe3b0o (puc.4.4):

- METpUYECKAs;

- TpyOHas WJIMHAPUYECKas;

- TpyOHast KOHMYECKasi;

- KOHMYECKas A0MMOBasi;

- TpaneueuanbHas;

- YIIOpHasl.

B 1ol wiM uHOM Mepe HaxXOUAT NPUMEHEHUE TAaKXKe IIOMMOBas, Kpyrijas Hu
npsIMOYTOJibHAas pe3bObl. Bee pe3bObl cTaHAapTU3UPOBAHBI B MUPOBOM MacllTade, TO €CTh
pe3b0bl HAITMOHAJIBHBIX CTAHJIAPTOB COOTBETCTBYIOIIMX TUIIOB B3aUMO3aMEHSIEMBI.



37

o
p o

W)

I o b)

©

A

d)

c)

Puc. 4.4. Pe3nOb1: a) MeTprueckas; b) TpanenenaibHas;
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Puc.4.5. 'eometpust pe3bObl

Pe3p0y XxapakTepusyloT CIEQYyIOIIMEe OCHOBHBIE TE€OMETPUYECKUE TapaMeTpbl
(puc.4.5):

d — HapyXHBIH (HOMUHAIBHBIN TUAMETP pe3bObl); dz - CpeHMI AUaMeTp Pe3bObl.

3a UCKIIIOYEHUEM MPSIMOYTOJIBHOW Pe3bObl, CPETHUM TUAMETPOM PE3bObI SBIIAECTCS
JUaMeTp BOOOPaKaeMoro LHJIMHIPA, TOBEPXHOCTh KOTOPOTO MEPECEKAET pe3b0y B TAKOM
MecTe, TJie IIMPUHA BUTKA Pe3bObl paBHA IITUPUHE €€ BIaUHbI.

d; - BHyTpeHHUI THaMeTp pe3bObl;

p - 1mar pe3bObl - PaCCTOSIHUE MEXAY OAHOUMEHHBIMU CTOPOHAMH JIBYX COCEIHMX
BUTKOB, NU3MEPEHHOE B OCEBOM HANPABJIECHUU;

P1 - X0 pe3bObl - paCCTOSTHUE MEXAY OJHOMMEHHBIMH CTOPOHAMH OJIHOTO U TOTO
€ BUTKAa B OCEBOM HAIIPABIICHUH WJIM BEIMYMHA MOCTYNATEILHOIO MEepEeMENIEHNs BUHTA
3a OJIMH 00OPOT B HEMOJIBIYKHOM TaiiKe.

Jlst omHO3ax0AHOU pe3sObl p1 = p. Jiia MHOT03aXx0IHBIX pe3bd p1 = Zp. 3nech Z —
gucino  3axonoB.  OpHO3axoAHbIE  NPUMEHSAIOTCS  JUISl  KPENEeXHBIX  JeTajel.
MHoTr03aX0AHbIC - OOBIYHO JIJISI CUJIOBBIX COCTMHCHUM.

Metpudeckass pe3b0a sABISETCS OCHOBHOW  KpemeHOW pe3pboil. HMwmeer
TpeyroyibHblidi npopuib ¢ yriaom OC = 60°. Ctangapt npeaycMaTpuBaeT METPUUYECKHE
pe3bOBbI ¢ KPYIMHBIM U MEJKHM I1aroM. JIJis OZHOTO M TOTO e Hapy>KHOro auametpa d
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MEJIKHE Pe3bObI OTIMYAIOTCS OT KPYITHOW BeMUMHOM miara p. Hanpuwmep, ans auametpa d
= 24 MM CTaHAapT NpeaycMaTpuBaeT KPyHHYIO pe3bly, ¢ maroM p = 2,5 MM U [OATb
MeJKuX pe3pd ¢ marom p = 2; 1,5; 1; 0,75 u 0,5 mm. B o0mem MammHOCTpOCHUU
OCHOBHOE NMPUMEHEHUE UMEIOT KPYIHbIE Pe3b0bl, KAK MEHEE YYBCTBUTEIBHBIC K OMIMOKaM
U3TOTOBJIEHUS W H3HOCY. OJHaKO pe3bObl C MENKHUM IIaroM O0O0JIaJaloT TOBBIIIEHHON
CTOMKOCTBIO MPOTHUB CaMOOTBUHYMBaHMS. Kpome Toro, mx Hapes3aroT Ha JIMHAMUYECKHU
Harpy>K€HHbIX, MEJIKUX U TOHKOCTEHHBIX NETANSAX, T.K. OHH, UMES HapsQy C MEHbBIIUM
IaroM MU MEHbBIIYI0 TIyOHHY pe3bObl, MEHbIIE OCHaOJsAIOT JAETalld, 4YeM pe3bObl C
KPYITHBIM I11aroM.

MeTtpuueckue pe3b0bl ¢ KPYIHBIM IaroM 0003HavaroTcss OykBod M u nuamerpom
d, mampumep, M 24, M 20 ut.m. Pe3p0bI ¢ MeNKUMU I1araMu 00o3HavaroTcs OykBol M,
auameTtpoM d u marom p yepes 3Hak X, Harpumep, M 12x0,5; M 20x1,5 u T.71.

TpyOHble pe3bObl SBISIOTCS KPEMEKHO-YIUIOTHAIOMUMU. MMEIT TpeyroiabHbIN
npoduiib ¢ yrioM o - 55°. Jljist co3aaHus HaJle:)KHOTO YIIOTHEHUSI 3TH Pe3b0bI BBITIOJIHSIOT
C 3aKpyIJIeHUSMHU Ipoduiis 1 0e3 3a30pOB MO BHICTYIIaM U BIaIUHAM.

TpyOnble pe3b0Obl UMEIOT MENKHUI mIar, T.K. Ha TOHKOCTEHHOH TpyOe HEBO3MOKHO
Hape3aTh KPYIHYI0 METPUUECKYIO pe3b0y 0€3 pe3Koro yMEHbIIEHUS! IPOYHOCTH TPYyOHbI. 3a
HOMUHAJIbHBIA AMaMeTp TpyOHOU pe3bObl yCIOBHO NMPUHAT BHYTPEHHUM JuUaMETp TPyOBbI.
B MexayHapogHoM cTaHaapTe Uil TpyOHOM pe3bObl 1O HACTOSILErO0 BPEMEHM €lIe
coxpaHeHo JroiiMoBoe n3mepenue (1 aroim = 25,4 mm).

Konnueckue pe3p0bl 00€CeunBaOT BBICOKYIO T€PMETUYHOCTh COEIMHEHUS 32 CUET
IJIOTHOTO MpuUjeranus npoduiield mo BepmmHaM. [I1OTHOCTE 37€Ch AOCTUraeTcs 3a CYET
IJIaCTUYECKUX JiepopmManuii BEpIIMH pe3bObl IPH 3aTSHKKE COSTUHEHUS.

TpaneneunanbHas U ynopHas pe3bObl SIBISIFOTCS OCHOBHBIMHU pe3b0aMy BUHTOBBIX
MexaHu3MmoB. llepBas umeer mnpodunasr B BUAE pPaBHOOOYHOW Tpameluu, BTOpas -
HEpPaBHOOOYHOM.

TpaneuennanbHyto  pe3bOy  UCHONB3YIOT A TepeJadyd  JIBYCTOPOHHETO
(peBepCUBHOTrO) JABMKEHHUS TOJ HArpy3koi. YmopHas pe3pda MpeaHa3Hadaercs s
OJIHOCTOPOHHEro pabo4yero IBMKEHHsS MpH OoJpIIMX Harpys3kax. Ilpumensercs nmus
BUHTOB JIOMKPAaTOB, IPECCOB W T.II. 3aKpyIJICHWE BIIAJWH IIOBBIIIAET JUHAMUYECKYIO
IPOYHOCTh BUHTA. Manblii yron HakigoHa (3°) ymnopHOW CTOpOHBI NPOGUIS pPe3bObI
MOHMKAET MOTEPU HA TPEHUE B CPAaBHEHUU C Tpamnelen1aabHON pe3b0oi.

CrangapTHble BUHTHI U Taiiku usroraBiuBarotrcs u3 Cr.3, unorga Ct.4 u Cr.5, a
Takke ctaneit: A-12 (aBromarnas), Ct.20, Ct1.35, C1.45 u apyrux.

Jlnst ©6ojee OTBETCTBEHHBIX HAIpsKEHHBIX coenuHeHuil npumensitores: CT.40X,
CT.40XH u npyrue.

Pacuer pe3b00BbIX COeIMHEHNH

OCHOBHBIM KpUTEpPUEM PaOOTOCTIOCOOHOCTH PE3bOOBBIX COCAUHEHUM SIBISCTCS
MIPOYHOCTb.

Pazpyrienue 351eMeHTOB pe3b00BOTO COSTMHEHHSI MOKET IMTPOUCXOANTH O OJHOU U3
CIEAYIOIINX MPUYNH:

BO-TIEPBBIX, PA3PbIB CTEPKHSI 10 Pe3b0€ WM 10 IEPEXOAHOMY CEYEHHUIO y TOJIOBKH;
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BO-BTOPBIX, MOBPEKICHUE WU pa3pyIlIeHUE pe3bObl;

B-TPETHUX, Pa3pyILICHNUE FOJIOBKH.

Bce cranmapTHble BUHTHI (OONTHI, IINWIBKU) HU3TOTOBISIOT PAaBHONPOUYHBIMH I10
Ka)XZIOMy W3 Ha3BaHHBIX KpUTepHeEB. B 3Toil cBsI3u cTaHIapTHBIE Pe3bOOBBIE COETUHEHMS
OOBIYHO PACCUUTHIBAIOTCA TOJIBKO IO OJHOMY IVIABHOMY KPUTEPUIO paOOTOCIIOCOOHOCTH -
IIPOYHOCTH HapE3aHHOM 4acTU UX CTEpKHs. [Ipy 3TOM OnpenessroT BHyTPEHHUM AUaMETP
pe3bObl di. Kpome Toro, Ooibliasi yacte pe3bOOBBIX COCAMHEHHH, TPUMEHSIEMBIX B Ma-
IMIMHOCTPOEHUH, PAbOTaeT CO 3HAYUTENIBHOM CHUJIOW HAYaJbHOW 3aTSKKH, UTO
IIPAKTUYECKH ITO3BOJISIET OTPAHUYUTHCS JIMIIB PACUYETaAMHU HA CTATUYECKYIO ITPOYHOCTbD.

PaccMoTpuM OCHOBHBIE Ciydau pacdera pe3bOOBbIX COCIUHEHWN:

1. Ha cTepkeHp BUHTa ACHCTBYET TOJBKO BHEIIHSS OCEBasl pacTsAruBaromias cuia F.
3aTskKa pe3b00BOTO COSNMHEHHS OTCYTCTBYET (pHcC. 4.6).

Haubonee xapakTepHbIM MPUMEPOM MOKET CIYHUTh Hape3aHHBIN y4yacTOK KpIOKa
JUTSI IOJIBELIMBAHUSA IPy3a.

Pacuer cBOmMTCS K ONpEACICHUIO BHYTPEHHEro jaumamerpa O; H3  ycClOBHA

IMPOYHOCTHU Ha PACTAKCHHUC!
P

c= < [G] , (46)
Z ﬂdlz p
4
OTKYJ1a
4P
d, = |—F—. 4.7
! Z7Z'[G] » (4.7)
3mech Z-uncio 001ToB, [6], — momyckaemoe HampspkeHne Ha pacTsokenne, MIla.
P

e

P

Puc. 4.6. Pe3r00Boe coenmaenne 0e3 3aTsHKKU

B sToit popmynie mis ynpolieHuss pacueToB MPUHATHI HEKOTOpbIE aomylieHus. B
JEUCTBUTETLHOCTH SIBJICHUS, MPOUCXOMSAIINE B PACTIHYTOM CTEpkHE OonTa, Oonee
CJIOKHBI, U 3IIOPa paclpeiesICHHs HAMIPSKEHUM 10 CEUEHUIO HE BIIOJIHE PaBHOMEpHA. OTH
OTKJIOHCHUS YUYUTBHIBAIOTCA TPU BBIOOPE NOMyCKaeMbIX HampspkeHuil. Jlomyckaemoe
HaIpsHKEHUE PACTSHKEHUS BRIOUPAIOT B 3aBUCUMOCTH OT TEXHOJIOTUU COOPKH COSTUHEHUS.
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[Ipu ompeneneHnr MOMYyCKA€MbIX  HAMPSHKEHUA  HEOOXOAWMMO  YYUTHIBATH
TEeMIIEpaTypHbINH pekuM padboTel. Hampumep, mns 6ontroB u3 cranu Cr.3, paboTarommx
IIpHU TIOBBIIIIEHHBIX TemIieparypax a0 130°, qomyckaemoe HampsKEHHE CIIEIyeT CHUKATh
B 1,5 pa3za, no 300° - B 3 paza u T.1.

2. bont 3aTsaHyT, BHELIHAS HArpy3Ka oTcyTcTBYeT (puc. 4.7).

Qs

7 7

N N

Puc. 4.7. Pe3p00BO€E coeTMHEHHE C 3aTSHKKOU OoITa

[IpuMepoM MOTYT CIIyKUTb OOJTHI JJIsl KPEIJICHUSI TEPMETUYHBIX KPBIIICK U JTIOKOB
KOPITyCOB MAIIIHH.
B stom cmywae crtepkeHb OoyiTa pacTATHBAeTCs Cuiol 3aTshkku Q, Oonra, u
3aKpy4HMBaeTCI MOMEHTOM B pe3boe Th.
Hampsixenue pactsokeHust OT CHitbl Q)
Q, (46)
Gp= 42 . :
p ﬂdl
4
HanpsbxeHust kpyueHust or MOMeHTa B pe3poe T)p:

T. = T_p — 05Ft ‘d2 — O’5Q3tg (ﬂ+¢np) (4 7)
W,  d/16 i -

ITpounocTh 60TA B TOM CiIy4ae ONPEAENISIOT 110 SKBUBAJIEHTHOMY HAIIPSKEHUIO:

o,. 21/6127 +477 < [O'p] . (4.8)

Bbruncnenuss MOKas3bIBaOT, YTO JJI CTaHAAPTHBIX METPUUECKHX pe3b0d MpH
kodd¢uuente tpenus f = 0,15 o,, =130 ,. CnenoBarensHo, OONT, UCHIBITHIBAIOIINH

OJIHOBPEMEHHO PACTSHKEHUE U KPYUYEHHE, MOKHO PACCUUTHIBATH TOJIBKO Ha PACTSIKEHUE
10 JIOIyCKaeMOMY HaIpsDKEHUIO Ha pacTshKEHUEe, YMEHbIIEHHOMY B 1,3 pasa, uiu mo pa-
CTATUBAIOIIEMY YCWJIHIO, yBeJIM4YeHHoMy B 1,3 paza. Takum o00pa3oM, yClIOBUE
MIPOYHOCTH:
1,3Q,
Gp — 7Z'd12 , (49)

4

OTKyZa



(4.10)

3.Pacuet 60nTOB MpH HArpy3Ke MOMEPEUHOM caABUrarolIel cuoi (puc.4.8).

Pacuer npousBoaMTCA Ha 3aTSHKKY COEIMHEHUSI OCeBOM cuioil Qs Tak, 4TOOBI
BO3HUKAIONIAsE B CThIKE cwia TpeHuss F mpoTuBocTosuia U ObUla paBHA JIEWCTBUIO
CABUTAIOLIEH CUJbI P.

a)

P3aT

0)
T T T

ZN7m7R7
N\ P

]
et = &

PSaT

Puc. 4.8. Harpy3ka 601TOB monepeyHon CHUIoi

F=P=Q.,f

1,3Q3 13P (o] (4.11)
o= 2 = 2 <ol .

Z ﬂdl Zf ﬂdl

4
rae f - koadpunueHT TpeHus B CTHIKE; IS CyXHUX CTAIBHBIX U UYTYHHBIX TIOBEPX-
Hocreit f= 0,1...0,15 (MeHbmme 3HauYeHWs i OUIMGOBAHHBIX IMOBEPXHOCTEH); IS
HEOOPabOTaHHBIX IMOBEPXHOCTEH B MeTauimueckux kKoHcrpykumsx f = 0,3; Z - gucio
6ontoB; 1,3 - kod(PdUIMEHT, YUYMUTHIBAIOIIMNA BIUSHUE KAacaTEIbHBIX HAMPSKEHUN
KPY4YEHHUsI, BOSHUKAIOIIUX TIPH 3aTSKKE B CTEpKHE O0TA.
Cuna 3aTskku 0oTa:

K P

Q, = # (4.12)

rne K, - koodummenr 3amaca, K, = 1,3...1,5 — npu craruyeckoit Harpyske; K, =
1,8...2,0 — mpu quHAMUYECKOI HArpy3Ke;
| — YUCJIO CTBIKOB B COSAUHEHNH.
HITudgroBbie coeTUHEHUA

[ItudToM HA3BIBAIOT MMIIMHIPUYECKUNA WIM KOHHYECKHUH CTEpPKEHb, TUIOTHO
BCTaBIIIEMbIA B OTBEPCTHE JBYX COCIMHAECMBIX AeTayieid. [IpuMeHsroT mTudThl s
TOYHOTO B3aMMHOTO (PUKCHUPOBAHUS JACTaNed W Uil COCIWHEHHUS JETaJIel, TIepenarommnx
HeOOJIbIITMEe HATPY3KU. B 3aBUCUMOCTH OT Ha3HaYEHUS MTUTHI IETAT HA YCTAHOBOYHBIE U
KpETEeXKHBIE.
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[To popme paznmuuaroT muIMHAPUYECKHE U KoHNYeckue mtudTtel. [To KoHCTpyKIHH
pabodeif yacTy MTUPTHI BRITOIHIIOT TJIAAKUMHU U TIPOCCUYHBIMH, T.€. C HACCUCHHBIMU HITH
BBIIaBICHHBIMA KaHaBKaMH, YTO HE TpeOyeT pa3BepThIBaHUS OTBEPCTHSI W CO37AeT
HA/IKHOE COCIMHEHUE, MPEIOXPpaHstolee MTUPT OT BHIMAICHUS B TIpoIiecce pabOTHI.

Ha puc. 4.9 npuBeneHbl OCHOBHBIE THIBI INTHU(GTOB: MWIMHAPUYECCKUN (a),
KOHUYECKUH (0), KOHUYECKHM pa3BOJAHOM (B), HMJIMHJIPUYECKUE, HACCUCHHBIC C KOHIA U
nocpeauHe (T), ¥ TpyOUaThIil IPY>KUHHBINA (11).

[Mumuaaprueckre MTUQTHI YASPKUBAIOTCS B OTBEPCTUSAX 32 CUET HATATA WA CHIIBI
TpeHus. JImsi TpemynpexaeHWs BBIMAJAHUS IWIMHAPUYECKHE IMTHMTHI  JOJKHBI
M3TOTaBIMBATHCS C OOJBINIONW TOYHOCTHIO U BHICOKOW YMCTOTON MOBEpXHOCTH. OTBEpCTHSA
MO/T KPEeTeXXHbIe MTU(DTHI B COSTUHIEMBIX JIETANSAX CBEPIST U Pa3BEPTHIBAIOT COBMECTHO,
JUIA 9EeTO JIeTaId BPEMEHHO CKPEIUISIOT.

a) %) %) = 2) = a)

J U Uouol
T Yy O

Puc. 4.9. Buns! mrugTos.

[Ipu MHOroKpaTHOM pa300opke M COOpKE HapylIaeTcsl XapakTep MOCaAKU MU
COOTBETCTBEHHO TOYHOCTb COETMHEHHSI.

Jlnig yneuieBneHus: COeqMHEHUs] TIPUMEHSIOT HACEUEHHbIE U MPYKUHHbIE TpyOUaThbie
mtudThl. Haceuennbie mTHGTEI HE TpeOyIOT TOYHOW OOpaOOTKM OTBEpPCTHHl U
OTJINYAIOTCS TOBBIIIEHHONW IMPOYHOCTBIO CLEIUIEHUS C MaTepualoM JETalh, HO MEHee
TOYHO (pukcupyroT aetanu. [IpyxuHHble TpyOUaThie pa3pe3Hble MTUPTH 00ECIeUUBAIOT
MIPOYHOE COEAMHEHUE JeTajeil, JOMyCKalT MOBTOPHbIE COOPKU U HE TpeOyIOT BBICOKOU
TOYHOCTU 00pabOTKH OTBEpCTUH. J[MamMeTp OTBEPCTHS AJI TAKOro ITU(TA MPUHUMAIOT Ha
15 ... 20% meHblIe HAPY>KHOTO TMaMeTpa ITUdTa.

[umuaapuyeckne MWTUPTHI TPUMEHSIOTCS W KaK yCTaHOBOYHBIE, 0OecreyuBast
TOYHOE B3aMMOPACIIOIOKEHUE COCIUHIAEMbIX JI€TaJeH.

Konnueckue  mrudthl  Omaromapss  koHycHoctu  1:50  oGecmeumBaror
CaMOTOPMO)XCHME TIpU JEWCTBUM Ha HUX NomepeyHslx cuia. OHU  JomycKaroT
MHOT'OKPAaTHYIO ITOCTAHOBKY HMX B OTBEPCTHE IPU COXPAHEHUU TOYHOCTH B3aMMHOI'O
pacroJoKeHUs] COEQUHSEMBIX jeraieil. WM3rotoBieHue KOHMYECKHX MITU(PTOB U
OTBEPCTUI MOJ HUX OoJjiee CIOXKHO MO CPAaBHEHHUIO C UWIMHIPUYECKHMMH IITHPTaAMHU.
[ trdTe M3roTaBIMBaIOT U3 cTanek 45, A12, V8.

['maBHBIMM HENOCTaTKAMM IITHU(PTOBBIX COEAMHEHUN SBISIOTCS 3HAYUTEIbHOE
ocllabJieHre CeYeHHs Bajla OTBEPCTUEM MOJI ITU(PT U HEOOXOAUMOCTh TOUHON 00pabOTKU
ATOTO OTBEPCTHS BO M3OexkaHue n3rnba mrudra win ero BeimagaeHus. [losromy nuamerp
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mrudra (d) g Bama auamerpoMm (d;) 3amaror u3 cootHomenus d <(0,2...0,25) d,, a
3aTeM IPU HEOOXOAUMOCTH MIPOBEPSIIOT Ha CIABHT (Cpe3).

HInoHo4YHbIEe cCOeUHEHUSA

[Imonounsle coenuuenust (puc. 4.10) ciayxaT i Tmepenadd  Bpamaroero
(KpyTslllero) MOMEHTa OT Baja K CTyNULE, HAaCaXEHHOM Ha HEro AeTtaiu (3y04aroro
Kojeca, MIKUBa, My(pTBl U JAp.) WIK HA000OPOT — OT CcTymuisl K Baiy. LlImoHOYHBIE
COCIMHEHHSI OCYIIECTBISIIOT C TMOMOUIBIO BCIIOMOTaTENIbHbIX JETalled — IIIOHOK,
YCTaHABJIMBAEMBbIX B I1a3aX MEXKIY BAJIOM U CTYIHULEH.

JlocTOMHCTBaMM  IIMOHOYHBIX COEAMHEHUN SIBIAIOTCS IPOCTOTA, HAJACKHOCTh
KOHCTPYKIMH, HEBBICOKAsl CTOMMOCTb, yJ1I00CTBO COOpPKU M pa30OpKH, a HEAOCTaTKaMu —
ocnabjieHue Baja M CTYNHUIbl IIIMOHOYHBIMU I[a3aMH, HEYCTOWYMBOCTH IOJOKECHMUS
IIMOHKK B  Ta3ax (BbIBOpAaYMBAaHUE IIMOHKH) W  TPYAHOCTh  OO€CIEeYEeHMs
B3aMMO3aMEHSAEMOCTH, TIOBBIIIEHHbIEC TPEOOBAaHUS K TOYHOCTH U3TOTOBJIECHUS, OTCYTCTBHUE
(ukcanuu neraieil B 0CEBOM HaIlpaBJICHUU.

Puc. 4.10. Inonka npu3MaTuyeckasl.

[IMoHKK MOTYT IPUMEHSTh B KaU€CTBE HAIMPABJISAIOLIMX, 00ECIEUNBAIOUIUX JIETKOE
nepemMenieHre AeTtanei BAoJb Bana. Harpy3ky y IIMOHOK BOCIPUHUMAIOT OOKOBBIE
IIOBEPXHOCTH, KOTOpBIE CONPATrarOTCs C Ia3aMM [0 COOTBETCTBYIOLIMM IIOCAJKaM.
[Ipu3MaTHUECKy O IIMOHKY C BaJIOM OOBIYHO COEIMHSIOT MO MEePEeXOAHON MOCaAKe, a COo
CTYNHMIIEN — IO MOCAJKE C 3a30pOM. DTO NPENSATCTBYET NEPEMEIICHUIO IIMOHKU BIOJIb
Baja U KOMIIEHCHUPYET C MOMOLIBIO 3a30pa HETOYHOCTH Pa3MepoB, (HOpPMBI U B3aUMHOTO
pacrnosyioxkeHus: mas3oB. Takoil xapakrep COEAMHEHHS O0O0eCIeYrBaeT JOCTATOUYHYIO
TOYHOCTb LEHTPUPOBAHMS BajJla M CTynuubl. B paauanbHOM — HanpasieHUU
IIPEyCMaTPUBAETCS 3a30p.

[Ipu3martuyueckue MMOHKA UMEIOT MPSMOYTOJIbHOE CEYeHHE, OHU MOTYT OBITh C
OKPYTJICHHBIMH, INIOCKUMU M CMEIIaHHBIMHM TopuaMH. [1a3 moa mImoHKy Ha Bajy JIEIar0T
Ha rayOuHy okojio 0,6 OT ee BBICOTHI, a Na3 BO BTYJKE — Ha JJIMHY BCEH CTYMHUIBI.
[upuna u Beicota mmoHku omnpeaeneHsl 'OCToM u BeiOMparoTCcs B 3aBUCUMOCTU OT
auameTpa Baja. Pasmepsl BBICOTHI M IIMPUHBI CTAHJAPTHBIX MIMOHOK MOJA00paHbI TaK, YTO
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MPOYHOCTh HA CIBHUT OOECIEYMBACTCA C W30BITKOM, W MPH HEOOXOIUMOCTH TPOBEPKY
IIMOHOK Ha MPOYHOCThH TIPOBOIST Ha AePOPMAIIHIO CMSITHSL.

CerMeHTHBIE MIMOHKHU TPeOyIOT Oosiee TITyOOKHX Ma30B B BajlaxX, YTO YMEHbIIIAET UX
POYHOCTh. MIX IPUMEHSIOT B clydae Mepenadr He3HAYUTEIbHBIX YCHINN, paboTaloT OHU
KaK MpuU3MaTuiIecKue, Ho 6oiee yTI0OHBI B H3TOTOBJICHUH.

[{unuHIpHYECKHe MIMOHKH Yallle BCETO HMCIONB3YIOT ISl 3aKpPETUICHUs JeTalell Ha
KoHIle Bana. OTBepcTHe Uil HIMOHKKM 00pabaThIBAIOT B COCAMHSEMBIX JeTalsx (Bald U
cTymnuiia) coBMectHo. IIMoHKa ycTaHaBIMBACTCS C HATATOM.

[[ImoHOYHBIE COSAMHEHHUS MPUMEHSIOT OOBIYHO TMPH Tepenade 3HAYUTEIbHBIX
Bpalaonmx MOMEHTOB MpH JIWaMETpe Bajla HE MeHee 6 MM. B KWHeMaTWdecKumx
mepegadax W mepesadax ¢ BBICOKMM TPeOOBaHMEM 110 TOYHOCTH PEKOMEHIYIOT
HCIIOJIH30BATh MTH(TOBBIC COSAMHEHUSI.

[IInoHKY U3rOTABIMBAIOT U3 CPEIHEYTIIEpOaUCThIX cTtaneit 40, 45, Ct6.

[TpoBepSIFOT MIMTOHKY HA CMSITHE.

Gew < [Oen] (4.13)

JUIs CTanbHOM CTYNHMIBI JOIMYCKAEMOE HANPSKEHHE HA CMATHE [Gey] = 120 H/mm?,
IUIA 9yTYHHOR [Gcy] = 60 Mma.

27 -10° 214
Gem — d(h—tl)lp ' ( ' )
rae |, — pabouas mmna mmnonkwy; |, =1 -b;

| — qIMHA IIIOHKH, MM;

b — mMpHHA MMOHKH, MM;

h — BEICOTA IIMIOHKH, MM;

d — muameTp Bajia B MECTE YCTAHOBKH IITIOHKH, MM;
T — kpyTsIMt MOMEHT Ha Baty, Hwm;

t; — IyOuHa ma3a Bajna, MM.

Ecnu ycinoBue npoyHOCTH HE COOJI0OIaeTCs, TO HYKHO YCTAaHOBUTH 2 IIMIOHKH IO/
yriioM 180 rpamycoB Wiv NepelTH K NOCAAKE C HATSITOM WJIM HUIMIEBOMY COEAUHEHUIO.

HlaunueBnie coenHEeHUS

[IInuueBbie COEAMHEHMST CIOyXKaT Uil NEpeadyd BpaAIIAlOIer0o MOMEHTAa MEXIY
BAJIAMU U YCTAHOBJICHHBIMU HA HUX JCTAJISIMHU.

[[InuueBoe COEIUHEHHWE MOXKHO YCIOBHO MPEACTABUTH, KaK MHOTOIINOHOYHOE,
IIITOHKY KOTOPOTO BBITIOJHEHBI BMECTE C BAJIOM. C MOMOIIBIO 3TOTO COSUHEHUS MOKHO
o0OecreunTh Kak TMOABMXKHOE (C OCEBBIM OTHOCHUTEIBHBIM TMEpPEMEINICHUEM), TaK |
HETNOJBMIKHOE CKpeIruieHue jeraned. [lo cpaBHEHHMIO CO IINMOHOYHBIMU HUIULIEBBIE
COCIMHEHHUSI WMEIOT 3HAYMUTEIHHO OOJBIINYI0 HArpy304HYI CIIOCOOHOCTH, MPOYHOCTH
BAJIOB, TOUHOCTh LICHTPUPOBAHHUS U HANPABJIEHUS CTYITUL] B ITOJABUKHBIX COEUHECHUSIX.
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[To ¢popme monepeyHOro ceueHus NUIMLEB pa3nuyaroT npsimooounsie (puc. 4.11, a),
aBOJIbBeHTHBIE (puc. 4.11, 6) u tpeyroabHbie (puc. 4.11, B) HIIUIIEBBIE COCIMHECHUS.
HauOonbiiee pacnpocTpaHeHUE TOJYYMIM MPSAMOOOYHBIE MUIMIEBbIE COEIUHEHUS,
BBITIOJIHEHHBIE C YeTHbIM 4ucioM nummieB (6, 8, 10). LlenTpupoBaHue BO3MOXKHO IO
HapyxHOMY nuameTpy D, mo BHyTpenHemy d 1 GOKOBBIM MOBEpXHOCTSIM. LleHTpupoBanue
0 HapY>KHOMY JUaMETpy pPEKOMEHAYETCS JUIsl HEMOABUKHBIX COCJUHEHUH, 110
BHYTPEHHEMY JMAMETPY — JJIs TOJBHXKHBIX COCIMHEHHM, 10 OOKOBBIM TpaHSIM — MpU
OOJBIINX MepeAaBaeMbIX Harpy3Kax U HU3KOH TOUHOCTH COETUHEHUS.

Puc. 4.11. Buapl nUIMIEBBIX COSTUHEHUN.

DOBOJIbBEHTHOE NUIMIEBOE coenuHenne (cm. puc. 4.11, 6) oTiauyaercs OT
NpsSIMOOOYHOTO  TIOBBIINIEHHOM  TOYHOCTBIO  IIEHTPUPOBAHUS M IMPOUYHOCTHIO.
[lenTpupoBaHUE OCYILIECCTBISIIOT MO OOKOBBIM CTOPOHAM, PEXKE — IO HapPyXHOMY
nuametpy. Yucno 3yObeB Z peKOMEHIyIoT > 6 pu m > 0,5.

CoenuHenne ¢ TpeyrojibHeIMM nutMaMu (cm. puc. 4.11, B) npumeHstoT s
HETIOJIBMXKHBIX COCIMHEHUN MTPU HEOOJBIINX HArpy3Kax U TOHKOCTEHHBIX KOHCTPYKIIUSIX.
Yucno numnes z = 20 ... 70, yrubsl BnaauH Bana pasHbl 60, 72 u 90°. LleHTpupoBanue
OCYIIECTBIISIIOT TOJIBKO O OOKOBBIM T'PAHSIM.

My¢ThI

Heobxoaumo noMuuTh, uro MydThl nogouparoT no 'OCTy wuam HOpManmsM 1o
OoJpIIEMY JUAMETPY COEIMHSEMBIX BAJIOB W PpPAaCYETHOMY MOMEHTY. Tumbsl MyQT
oI0MPAIOT B 3aBUCUMOCTH OT BBHITIOJHAEMBIX (PYHKITUH.

[Ipu pacuerax Hy>KHO y4€CTh, YTO OCHOBHOM MACHOPTHOM XapaKTEPUCTUKON MY THI
SIBJISICTCS JIOMYCKAeMBbIi Kpy TS MOMEHT [T].

OcHoBHOE HazHaueHHE My(T MPUBOOB — NEepelada KPyTAIMIETr0O MOMEHTA OT OJTHOTO
Bajia Ha JPyroi, OO0 OT Baja Ha CBOOOTHO CHUIAIIYIO HAa HEM JETalb: 3y04aToe KOJeco,
IIKUB U T. A. My(]Tbl NPUBOJOB BHITIOJHSIOT OJHOBPEMEHHO W PSAJ APYTUX (PYHKITUM:
KOMITEHCUPYIOT B OIpPEACJICHHBIX MpeiesiaX MOTrPEeIIHOCTH MOHTa)Xa BaJjlOB; MO3BOJISIOT
COCIMHSTh WM Pa3beIUHATH Bajbl, MPEAOXPAHSAIOT padouyl0 MAlIMHY OT MNEPEerpy3KH,
YMEHBIIAIOT TOJYKU U BUOpAIMK B Iipoliecce paboThl.

[lepenaua kpyTsimiero MomMeHTa B My(Tax OCYIIECTBISIETCS C IMOMOIIBIO
MEXaHUYECKOU CBS3U MEXIY AeTAIIMHU My(ThI (TiIyXxue, 3yO0uaThie, BTYJOUHO-TIAIbIIEBBIE,
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KyJa4KOBBIC, NIApPHUPHBIE MY(PTHI W T. [1.); 3a CYET CHUJ TPEHUS WJIA MarHUTHOTO
npUTSHKeHUS (PPUKIIMOHHBIC UK 3JIEKTPOHHO-UYKIIMOHHBIE aCUHHXPOHHBIE MY THI).

[To xapakTepy paOOThl pa3IMYarOT CASAYIONTNE BUIBI MYQT.

1.ITocTostHHBIE COEUMHUTENbHBIC, HE JOIMYyCKAIOIINEe pa3beIUHEHUS (pacleryieHus])
BaJIOB B Mpoliecce pabOThl MAIIUHBL: KECTKHE HEKOMICHCUpPYIone (TIIyXue); *KeCTKUE
KOMIICHCUPYIOIINE; )KECTKNE MOJIBUKHBIC; YIIPYTHE.

2.CrienHple WM YIIpaBiIsSeMbIe, MO3BOJISIONINE CLIETUISITh WM PaCUEIUIITh Bajbl B
nporiecce padboThl U BO BpEMs OCTaHOBKH.

3.CamoynpaBisieMble WJIM aBTOMAaTUYECKH CIEIUISIONINE Balbl MPH N3MCHCHHUH
pexuMa paboThl MAIITUHBI.

4.TlpenoxpaHuTeNbHbIE — Pa3beIUHSAIONINE Bajbl, €CIM Harpy3ka JuOO CKOPOCTh
BpallleHHs MPUBOJIa MPEBBIIMIACT JOMYCTUMbIE 3HaueHUU. [lapamMeTpbl OCHOBHBIX THUIIOB
My(T periaMeHTHPOBAHBI CTaHAAPTAMU JUOO HOPMASIMU 3aBOJIOB-U3TOTOBUTEIICH H
MPOEKTHBIX OPTraHU3aIUH.

MocTostble
£ % G

{ ClﬂgfL l,éfCQMJ?L Lot )
I’nyxme ”

o

N
1 Cl,gilql,ﬁfCQMJthl
6)
E=

Il 7N Sin
) ﬁ751ﬂ44L Lo )

a) B)
Yprrme

//////

Puc. 4.12. Buast myr.

DKCIUTyaTallUOHHOM XapaKTepUCTUKOW MY(T SBIISIETCS IMEpEeAaBaeMblil KpyTSIIHiA
MoMeHT T u pauametp Bajma d, Ha KOTOpBIH HacaxuBaeTcs MydTa. KOHKpeTHBIH
TUIOpa3Mep My(Thl BBIOMpaeTcsi B 3aBUCUMOCTH OT YCJIOBUM KCIUTyaTalluy 10 TaOauIam.

Ty =KTuou <T (4.15)
rae 1, — pac4yeTHbIM KPYTSIIMN MOMEHT;

k — koaddunmeHT 3anaca, npUHUMACMBII B 3aBUCUMOCTH OT BUJIa TIPUBO/IA;

7’0,y — HOMUHAJIBHBIA KPYTSIIMM MOMEHT Ha Bally.
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MeToauueckune PE€KOMEHIANIMHA NJIA NOATOTOBKH K l'[pOMe)KyTO‘lHOﬁ arrecranumn

[lenb mpoMEXyTOUHOM aTTeCTallMu OOYyYarOIIMXCS - KOMILJIEKCHAs U OObEKTUBHAsS
OLIEHKa KauecTBa YCBOCHUS 00yYaroIIMMHCS TEOPETUUYECKUX 3HAHUM, YMEHUS IPUMEHSTh
NOJlyYEHHbIE 3HAHUS B PEUICHMM MPAKTUYECKUX 3a7ad IMpU OCBOCHUM Y4YEOHOMU
JUCLUIIIUHBI.

Hucuunnuna «/letanu wmamme» usydaercs B 4 cemectpe. llpomexyrounas
aTTecTauus npoBoauTcs B hopme qudhepeHIIMPOBAHHOIO 3a4eTa.

B nepro moaroToBKyM K 3a4eTy 00ydarouirecs BHOBb OOpaIaloTcs K MPOUICHHOMY
yueOHOMy Matepuaiy. [Ipu 3TOM OHHM HE TOJIBKO 3aKPEIUISIOT MOJIYYEHHbIE 3HAHMS, HO U
noJyiydaroT HoBble. [loaroroBka oOydarommxcsi K MPOMEXKYTOYHOM aTTeCTallMM J0JDKHA
BKJIIOUYATH B ce0s TpU 3Tamna:

- caMOCTOsITENbHAs padoTa B TEUEHHE CEMECTPA;

- HETIOCPEICTBEHHAs OJITOTOBKA B JIHU, MPEAIIECTBYIOIIME 3a4€Ty IO TEMaM Kypca;

- IOATOTOBKA K OTBETY Ha BOINPOCHI, COAepKaIIuecs B Ouierax.

OCHOBHBIM UCTOYHUKOM IPU MOATOTOBKE K 3a4€Ty SIBJSETCS KOHCHEKT JIEKIH, e
yueOHbI MaTepuall aeTcsi B CUCTEMATU3MPOBAHHOM BHJIE, OCHOBHBIE IOJIOKEHUS €rO
JETAM3UPYIOTCS, TIOJKPEIUIAIOTCS COBPEMEHHBIMU (paKTaMu U MHPOpMaIeil, KOTOpbIE B
CHJIy HOBU3HBI HE BOLIUIM B OIyOJMKOBAaHHBIE NI€YaTHbIE UCTOYHUKU. B X01€ moAroToBKu
K 3aueTy oOydJarommmcs HEO0OXOIMMO oOpalaTh BHUMaHHE HE TOJIBKO Ha YPOBEHb
3allOMHMHAHMS, HO ¥ Ha CTENE€Hb NOHUMAaHUS U3J1araeéMbIX IpOoOJIeM.

JInsl yCHemHoro MpoXOXKJIEHUS MNPOMEXKYTOYHOW AaTTeCTallud 10 JUCLHUIUIMHE
«Jleranu mMamuH» HEOOXOAMMO MOATOTOBUTHCS IO CIEAYIOUIEMY MEPEYHIO BOIPOCOB U
MIPAKTUYECKHUX 3aJaHUN.

Ilepeyenb BONPOCOB /1Jis1 MPOBEIEHUS NPOMEKYTOUHOM aTTeCTALMU
(B popme nudepeHUMPOBAHHOIO 3a4€TAa) M0 UTOTaM OCBOCHMS JUCHUILJINHbBI
«leTasu MalIuH»

1. OGuue cBesieHUs O IeTalsIX MAIIUH U TPeOOBaHUS K HUM.

2. Knaccudukanms Maiius.

3. Knaccudukanus neraneit o0miero Ha3HaueHUsI.

4. TpeboBaHusi K HeTalsIM, KPUTEpUH PAOOTOCIIOCOOHOCTH M BIMSIONIME HA HUX
(akTOpBHI.

5. OCHOBBI NPOEKTUPOBAHUS MEXAHU3MOB, CTAJIUU Pa3pabOTKH.

6. HazHaueHne n knHEMaTHKa MEXAHUYECKUX TTepeay.

7. JOoCTOMHCTBA, HEAOCTATKU U Kiaccu(UKaIMs 3y0UaThIX nepeaad.

8. 'eomeTpuueckue napameTpsl 3yOuaThix nepeaad. OCHOBHAsE TEOpeMa 3alleTICHHUS.

9. OcHOBHbIE NPUYMHBI BBIXO/A U3 CTPOS 3yOUaThIX Mepeaay.

10. MaTepualibl 1 METOIbI U3TOTOBJIEHUS 3y0OUaThIX KOJIEC.

11. Pacuer 3yOuaThix nepeaay Ha MPOYHOCTb.

12. Cuinbl, IeHCTBYIOIIKE B 3aLICTJICHUH 3y04aThIX NEepeaad U UX pacuer.

13. Koco3yOble 3yOuarble mepeaayd, TIE€OMETPHUYECKHE U OKCIUTyaTalllOHHbIE
0oco0eHHOCTH, criennduka pacuera.
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14. Konnyeckue 3y0Ouarbie mnepenayu, ux Kiaccupukauus U 00JacTh MPUMEHEHHMS,
reOMETPUUYECKHE U SKCILTyaTallMOHHbIE OCOOCHHOCTH.

15. Pacuet Ha IPOYHOCTH KOHUYECKOM TIepeIayun.

16. YepBauHble mepenaud, €€ JOCTOMHCTBA U HENOCTaTKH, 00JacTb NPUMEHEHUS,
BU/Ibl YEPBSKOB.

17. Marepuansl 4yepBAYHBIX Iepenad. [IpuumHBI BBIXOJA M3 CTPOS YEPBAUYHBIX
nepenay.

18. TernoBo# pacyeTr 4epBsYHOM NIEpPeIady, OXJIAKICHUE U CMa3Ka IIepeladn.

19. Pemennsbie nepenaun: Ha3HaueHHe U kinaccudukanus. OCHOBHBIC TUIBI peMHEH
PEMEHHBIX Mepeaay.

20. JlocTOMHCTBA M HEJOCTATKU KIMHOPEMEHHOM Iepenayu. PacueT KIMHOpEMEHHOM
nepeaayu.

21. llenHble nepeaaun: Ha3HAYCHHUE U KIIACCU(PUKAIHSI.

22. JlocToMHCTBA M HENOCTATKY LIEMTHOM Nepefayn. Pacuer nenHou nepenayu.

23. KoHCTpyKIHs NPUBOJIHON POIMKOBOM Lend. [IpuyuHbI BBIXOAA U3 CTPOS LEIMHBIX
nepenay.

24. OpuxkunonHsle nepeaaun. Konerpykuus. Pacuer nepenay Ha MpO4YHOCTb.

25. Bansl U ocu, Ha3HauY€HUE M KiIaccu(UKalMs BaJOB M OCEH, KOHCTPYKLMS U
MaTepHUaJIbl.

26. IIpoeKTHBII pacyeT BaJIOB.

27. ITpoBepOYHBIN pacyeT BajJOB HA MPOYHOCTD.

28. TloALIMIIHUKK CKOJIBKEHHS, YCTPOMCTBO, KiacCU(pUKAIMsA, TOCTOMHCTBA U
HEJIOCTATKHU.

29. TloAlIMIHUKK Kay€HUs, YCTPOMCTBO, KiIacCU(PUKALMSI, JTOCTOMHCTBA H
HEJIOCTATKHU.

30. Be1bop u pacyeT no JUHAMUYECKOH TPY30M0IbEMHOCTH MOJUIMITHUKOB KaueHHUS.

31. My@dTsl Mexannueckux npuBojoB. Kinaccudukaiys, BEIOOp, METOAMKA pacyeTa.

32. O6mas xapakTepuCTHUKa U Ha3HAUYCHUE COCTMHECHHUI.

33. PesnboBbie coenunenusi. OcCHOBHbIE THUIBI pe3b0. CTomopeHue pe3b0OBBIX
COCIMHEHU.

34. PacyeT Ha MPOYHOCTH PE3bOOBOTO COCTUHEHUSI.

35. IIInoHOYHBIE COEAVHEHMS: TOCTOMHCTBA U HEJOCTATKH, KOHCTPYKIUS U PaCUYEThI
COCIMHEHUN Ha IPOYHOCTD.

36. IlInuueBble cCOeAMHEHNA: JOCTOMHCTBA U HENOCTATKU, KOHCTPYKLHSI U PACUEThI
COEMHEHN HA POYHOCT.

37. CBapHbIe COeAMHEHUS, XapaKTEPUCTUKA U 00JIaCTh MPUMEHEHUSI, OCHOBHbBIC BUJIbI
COEIMHEHHI, pacuyeThl Ha MPOYHOCTb.

38. 3akienoyHble COCUHEHUs, XapaKTEPUCTUKA U 00JaCTh NPUMEHEHUS, pacueT Ha
POYHOCTb.

Ilepeyenb NpakTHUYECKHUX 3alaHUl (3a1a4, HABBIKOB, HOPMATHBOB H T.I1.) ISl
NpoBe/eHNs MPOMeKYTOUHOM aTTecTanuu (B popme nuddepeHunpoBaHHOrO 3a4eTa)
110 UTOraM OCBOCHUS AMCHUILIUHBI «/leTaqaun mamun»
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1. TlpoBepuTh IIMOHOYHOE COENMHEHUE 3yOUaToro Kojeca C BaJOM, €ClU

HOoCaJo4HbIi jauameTp Basma 30MM, jMHA TmocazodHoro yuactka Il = 50Mmwm,
nepegaBaeMblii KpyTampi MomeHT T = 50000HMM. Matepuan ctynunbl — ctaib ([ o]
=120MIIa).

2. [TogoOpaTh My(Ty, COCIUHSIONIYIO BaJbl C YIJIOBBIM CMellleHueM 10 1 rpamyca.
HuameTpsl coenuHsieMbIXx KOHIOB BajgoB 40mMm. IlepenaBaembiii KpyTSAIIMT MOMEHT
T=80Hwm.

3. OnpenenuTs HaNpsDKEHHE CMSITUS B 3aKIIENKE, €CJIM YUCIO TUIOCKOCTEH cpesa
Z=2, nuametp 3aknénku d =12mm, capuraromas cwia P = 14 xkH. Jlate 3akirodeHue o
MIPOYHOCTH COCTUHEHUS, €CIH [ O (] =120MI]a.

4. Jate 3akiroueHue o pabortocnocoOHoctu mnoamunHuka 46208, ecou C,p, =
42500H, C, = 36800 H. Ilpu HeoOXOAMMOCTH TIPUBECTH PEKOMEHIAINH IO COOITIOCHUIO
KpuTepus paboToCIOCOOHOCTH.

5. OnpenenuTs W3 YCIOBUS TPOYHOCTH TIO 3aHMKCHHBIM HANPsDKCHHUSIM Ha
Kpy4YeHHE JTuaMeTp Bajla MOJ TMOAIMIUITHUK KayeHUs, €CJIU TepeaaBaeMblil KpPyTSIIUA
MoMeHT T=200HM, nomyckaemoe HamnpspKCHHE Ha KpPy4eHHE MPHHATH B mpeaenax [t] =
20...25 MlIla.

6. JlaTp 3axmouenue o pabotocrnocooHoctu noamunHuka 207, ecnu Cyp, = 22500H,
C, = 19700 H. IIpu HeoOX0AUMOCTH MPUBECTU PEKOMEH MM 110 COOJIIOICHUIO KPUTEPUS
PaboTOCTIOCOOHOCTH.

7. llogobpats My(pTy, COCTUHSIONIYIO BaJIbl C YIIOBBIM CMeEIeHHeM 10 1 rpagyca.
JlnameTpel coeauHseMbIX KOHIOB BajnoB 30MM. llepemaBaemblii KpyTAIIMA MOMEHT
T=50Hwm.

8. JlaTe 3akimioueHHe O MPOYHOCTH TMPUBOJHON IIEMH IIETTHOW Tepeaayu, eciu
pacueTHOE JaBlicHuE B mapHupe P = 22MIla, uncno o6oporos N; = 300 Mun™?, mar nenu
t=25,4mmMm.

9. OmpenenuTh MEXKOCEBOE PACCTOSIHUE YEepBSIYHOW mepenauu, ecim [oy4]= 300
MlIla,  Tr= 700000 Hum. Koaddumuent K npunsats paBusim 1,1.

10. Ompenenuth aUaMETp MEHBIIETO INKWBA, ecnu guamerp Dz = 300mm,
nepeaarouHoe yucio nepegaun U = 3,15, ckombxenne € = 0,015.

11. OnpenenuTh HOPMAJIbHBIA MOAYJIh KOCO3yOOH 3yOuaTrod mepemayu, eciu
nemutensHbii guamerp d=100,77 MM, uncio 3yoses Z; =31, yron naknona p = 11,2°,

12. Onpenennts HEOOXOAUMOE AJI Mepeaadn 3aJaHHOW MOITHOCTH YUCIIO PEMHEHN
KIMHOPEMEHHOW TIepelaud, €clii OHa COEQUHSET [BUTATelb C I[IHMHIPUICCKUM
penykropoMm. MontHocth aBurarens Pi1 = 2,2kBT, MOIIHOCTb, MepeaaBaeMas OIHUM
pemueM [P] = 0,8xBTt. Koadgdunuentsr, kpome C, mpussaTh paBHbIME 0,9.

13. Jlate 3akiroueHre O pabOTOCIOCOOHOCTH (PPUKIMOHHOW Mepenadd, eciv
[64]=400 MIla, ©4,=350 MIla. Jlatb peKOMEHIAIMU I COOJIOACHHUS KPHTEPHS
PaboTOCIIOCOOHOCTH TIepeaayH, €CIIM 3TO HEOOXO0IUMO.

14. OnpenenuTh MIMPUHY BEHIA miecTepHu Dy, ecimm y, = 0,25, d; = 100mm, d; =
280mm.

15. Onpeaenuts HEOOXOIUMOE ISl TIepelauu 3aJaHHON MOIIHOCTH YKMCJIO PEMHEH
KJIMHOPEMEHHOM TMepeaud, €cCiId OHa COCAMHSET JABUraTelb C IUWJIWHIPUIECKUM
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penykropoMm. MomHocts auratens P; = 2,2kBT, MomHOCTh, mnepenaBaeMas OJHUM
pemueM [P] =0, 8kBT1. Koaddunmentsi, kpome C, npunstsh paBabimMu 0,9.
16. Haittu U,ys, Upey, KpyTsiliiie MOMEHTBI Ha Baliax, eciu Z; = 4, Z; = 20, d;=120
mMm, d,=360mm, N= 1100 mun *, P1=2 kBT.
M

L2 <
‘s ]L_ —
| S— —J

P1, N1

17. Haiitit U,ys, Upey, urica 000poToB, Ha Banax, eciu Z; = 24, Z, = 48 , di1=150mm,
do=450MMm, N1= 800 mun .

Zq = L2
[\ 1! T ]
1
X X
i il

| A x|

d, / d1 é Py, M

18. I[IpoBepuTh MIMOHOYHOE COEAUWHEHHWE 3yOUaToro Kojeca C BalioM, €CIu
nocajo4Hbli auameTp Bama 30MM, yuHa TmocazoyHoro ydactka Il = 50Mmwm,
nepeaaBaeMblii Kpy Tt MomMeHT T = 50000HMM. Matepuan crynuibl — ctajib ([ o]
=120MIIa).

19. Omnpenenuts auameTp OoJbiiero mIkuBa, eciu guametrp D1 = 100mwm,
nepeaarouHoe yucio nepegaun U = 2, ckonbxenne € = 0,01.

20. OnpeaenuTh MEXOCEBOE pacCTOsIHUE 3y0UaToil nepenayu, eciu [G,]=630 Mlla,
Tr = 80000 HwmMm, V=6m/c, U=4, nepemaua mnpsmMo3yOasi HEKOPPUTHPOBAHHAS.
KoaddutmenTsr Knp, Kna, Kny MpuHATH paBHBIME 1.
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CJIOBapl) TCEPMHHOB 10 JTUCHUILIMHE «I[eTa.HI/I MallInuH»

Arperar - 3TO YKPYIIHCHHBIN, obJaaronui TTOJTHOU
B3aMMO3aMEHAEMOCTBIO Y3€J1, BBIIOJHSIOMINN ONPEIEICHHYO
byHKUIMIO (Hampumep, 3JIEKTPOJBUTATENb, CUJIOBAas TOJIOBKA,
Hacoc).

babouTsI - 3TO XOpOWIO mpupadaThIBalOMIUECs aHTHU(PPUKIIMOHHBIC
CIJIaBbl MEIHM C MSTKHUMHU MeTaJJlaMH (OJOBOM, CBHHIIOM,
KaJIbIIEM).

beccrynenuaras - 3TO MEXaHU3M ISl TUJIaBHOTO M3MEHEHUS MEPEeIaTOYHOIO

nepeaaya OTHOIIICHHSI.

bponsa - J3TO CIUIaBBl Ha OCHOBE MeAu O00JalaloT BBICOKUMHU
aHTU(PUKIIMOHHBIMU CBOMCTBaMHU, CONPOTHUBJIEHUEM
KOPPO3UHU U TEXHOJIOTUYHOCTBIO.

Ban - 3TO JeTalb MallluH, NpeJIHa3HAuYCHHAas [ [epeladu
KPYTSAIIEr0O MOMEHTA BJIOJb CBOECH OCEBOM JIMHUU.

B3anmo3aMeHsE€MOCTh | - 3TO yCJIOBHUE, MPU KOTOPOM COOpKa M3JEiIusi U3 JeTajeH,
M3TOTOBJIIEMBIX IO 4YepTEX,aM, JOJKHA OCYILECTBISAThCA 0€3
MIPUTOHKHU.

BubpoycToiunBOCTh | - 9TO CONPOTUBIEHUE IMOSBICHUIO B MAIIIMHAX BPEIHBIX
JTUHAMUYECKUX HArpy30K B BUJIE BBIHYKICHHBIX KOJCOAHUMN U
aBTOKOJICOAHMIA.

Jeranb - 3TO W3JEJIME U3 OJTHOPOJHOTO Marepuaia, MoJlydeHHoe 0e3
cOOPOYHBIX ONEpAIIHii.

KectrocThb - 3TO CHOCOOHOCTh JeTajeld COMPOTHUBIISTHCS H3MEHEHUIO
dbopMBbI O AEHCTBUEM CHJI.

3akJenku - 3TO KPEMNEeXHbIE JIeTallid U3 BHICOKOIUIACTUYHOIO MaTepuala,

COCTOSIIIIME M3 CTEPXKHSA U 3aKJIaJHOM TOJOBKH; KOHEII
CTEpKHSI pacCKJENbIBaeTCs [JIsi 00pa3oBaHUs 3aMbIKAIOIICH
TOJIOBKH.

3y0Ouaras nepenaya

- 9TO TPEX3BEHHBI MEXaHU3M, B KOTOPOM JIBa MOJBH>KHBIX
3y04aThix 3BeHa O0Opa3yloT C HEMOJBI)KHBIM 3BEHOM
BpAIIATEJIbHYIO WU MIOCTYNATEIbHYIO Mapy.

3yOuaroe 3alerieHue

- 3TO MPOIIECC TEepeIay ABMKCHHUS B KHUHEMAaTHUECKOU Tape,
00pa30oBaHHOM 3y0UYaThIMU KOJIECAMM.

MN3HOCOCTOMKOCTD

- 3TO CHOCOOHOCTh Marepuajga JeTalield  OKa3bIBaTh

COMMPOTUBJICHUEC M3HAIIMBAHUIO.

KneeBrle coenmHeHN

- OTO HCPA3BbEMHLBIC COCIMHCHNA COCTAaBHBIX qacTeu n3aciaus ¢
IMPUMCHCHHUCM KIJICS.

KimHoBwIE
COEIMHEHUSA

- 3TO Pa3bEMHBIE COCIMHEHHS] COCTABHBIX YaCTEN M3JEIHS C
IpUMEHEHUEM JeTalli, UMeroten Gpopmy KIMHA.

KopnycHbie neranu

- OTO ACTaJIH, 06eCH€‘—II/IBaIOIHI/Ie B3aMMHOC PACIIOJIOKCHHUC
I[eTaJ'Ieﬁ y3la W BOCIHPHHHMAKOIMMWC OCHOBHBLIC CHJIHI,
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JEWCTBYIOIIME B MallIMHE.

KoHTtakTHbIE - 9TO HampsikeHuss U Jedopmaruy, BO3HUKAIOUIUE TMIPH

HaANPSHKCHUS B3aMMHOM  Ha)XXaTUW  JBYX  CONpHUKACAIOUIUXCS  Tel
KPUBOJIMHEHHOMN (hOPMBI.

Koppo3uonhnas - 3TO CONPOTUBJIEHHWE METAUIOB XUMHUYECKOMY  WJIU

CTOMKOCTD AIEKTPOXUMUYECKOMY Pa3pyIIEHUIO MOBEPXHOCTHBIX CJIOEB U
KOPPO3HUOHHOM YCTaJIOCTH.

Kpurepun - O3TO TMPUYUHBI OTKa3a OTIENbHBIX JeTajeld mepenad,

pabOTOCIIOCOOHOCTH | COCTMHCHUH U T.I1.

Maruna - 9TO MEXaHWYECKOE YCTPONCTBO, BBHIMOJHAIONICE JBUKCHUS
Ui TpeoOpa3oBaHUs ~ JHEPrUM,  MaTEpUAOB  WIIHU
uHopMaImu.

Mexanusm - O3TO CHCTEMbI TeJ, CIyXalux JUisi [peoOpa3oBaHUs
JIBIDKCHUM.

Mexannueckuit - 9TO OTHOIIICHHUE MOIIHOCTH Ha BEIOMOM Bally Nepefadyu K

KO3 hULMEHT MOIIIHOCTH Ha BEAYILEM BaIly.

MOJIE3HOTO JICUCTBUS

Harpy3zounas - O3TO TMpEeNENbHOE COCTOSIHUE Tepeaadud, Mpu KOTOPOM

CIIOCOOHOCTH CTAaHOBUTCSI BOBMOXHOM MOTEPS €€ pabOTOCIIOCOOHOCTH.

nepegayu

HanexHoctb - 9TO CBOMCTBO OOBEKTa BBHIMOJHATH B TEUCHHUE 3aJaHHOTO
BpeMeHU (WIM 3aJaHHOM HapabOTKH) CBOM (PYHKIUH,
COXpaHsii B 3aJaHHBIX IIpejesiax  AKCIUTyaTallMOHHBIE
MOKa3aTeNu.

Hepasznemubie - 9TO TIOCTOSIHHBIE COEJAMHEHHUS, KOTOphle HE TMOJJIekKaT

COCMHEHUS pa3boOpKe U JIeNIAI0TCs COCTaBHBIMU TOJIBKO JJISl TOTO, YTOOBI
00JIETYUTh UX U3TOTOBJICHUE.

Ocb - 9TO JleTallb MalllMH W MEXaHW3MOB, CIyXalas JJis
NOJAJEpKaHMs BpALAIOIIMXCS YacTel, HO HE Nepeaarolas
IIOJIE3HBIN KPYTAIIMHA MOMEHT.

[Taiika - 3TO Tpollecc 00pa3oBaHUS HEPA3HEMHOTO COCAMHEHUS C
MEXATOMHBIMU  CBSI3IMH ITyTE€M HarpeBa COEIUHSIEMBIX
MaTEepUaJIOB  HUXE TEMIEeparypbl WX IUIABJIEHUS U
MPUMEHEHMS JIETKOTUIABKOTO MPUCAJOYHOI0 MaTepuaia.

Ilepenatounoe - 3TO OTHOIIECHHUE YTJIOBOM CKOPOCTH BEIYIIErO 3BEHA K

OTHOIIICHUE YIJIOBOM CKOPOCTH BEJIOMOTO 3BEHA.

IIepenarounoe yucio
nepenayu

- 3TO OTHOIIEHHE OOJIbIIEH YTIIOBOM CKOPOCTH K MEHBIIEH.

ITepenaun - 3TO  MEXaHW3Mbl, CBA3BIBAIOLIME  JBUIATEIM U
WCIIOJIHUTEIIbHBIC OPTaHbl PA00YHX MAIITUH.
[Mopmmnuukm - 9TO TOMIIUIHUKYA, PabOTaIOIIMEe TO MPUHIUITY TPECHUS

CKOJIBKCHU

CKOJIbKCHUS.
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[Toammmanku - 3TO MOAIIMIHUKYK, paboTarouue MO TPUHIUILY TPEHUS

KaueHUs KaueHUHI.

[Ipoext - 3TO COBOKYNHOCTH KOHCTPYKTOPCKHX  JOKYMEHTOB,
MIOJIYYEHHBIX B PE3YJIHTATE MPOCKTUPOBAHMUSL.

[IpoexTupoBanue - 3TO mpouecc pa3pabOTKU KOMIUIEKCHOW TEXHUYECKOU
JOKYMEHTAIlMU,  CcoAepKallell  TeXHUKO-3KOHOMUYECKHE
000CHOBaHUS, pacyeTbl, YEPTEKU, MAKEThl,  CMETHI,
NOSICHUTENbHBIE ~ 3allMCKM M JIpyrde  MaTepuabl,
HE00XO0IUMBbIE JJIsI MPOU3BOCTBA MAIITMHBI.

[IpouHocTh - 3TO CHOCOOHOCTHb JE€Taju BBIACPKUBATh MPUIOKECHHbBIC
Harpy3ku Oe3 pas3pylleHus U SBISIeTCS O0O0s3aTeNbHBIM U
BOXHEUIIUM  KpUTEpUEM  pabOTOCHOCOOHOCTH  JieTajeit
MaIITiH.

Pa3bemubie - 3TO BPEMEHHBIE COEUHEHUS, KOTOPbIE MOTYT MHOTOKPATHO

COCIMHEHHUS pa3buparbcs U coOuparbes 0e3 pa3pyLIeHHs] COSAMHSIEMbIX
JeTaJIeH.

Pe3n0a - 3TO YepenyIOIINeCs BBICTYIBl U BIAJUHBI HA MOBEPXHOCTU
TEJIa BPAIICHHUs], PACIIOJIOKEHHBIE 10 BUHTOBOM JIMHUU.

Pe3pOoBbIE - 3TO Pa3bE€MHBIE COCJUHEHUS COCTABHBIX YACTEU W3JIETUS C

COEJIMHEHHUSI MIPUMEHEHUEM JETaJIei, UMEIOIIMX Pe3b0y.

Pemennas nepegaua

- 3TO MEXaHu3M, CIyXammi s 1npeoOpa3oBaHUs
BpalllaTeIbHOTO  JIBUXKEHUSI  NPU  TMOMOIIM  IIIKUBOB,
3aKpEIJICHHBIX Ha BajaX, U OECKOHEYHOW THOKON CBSI3U —
MPUBOJHOTO PEMHS, OXBATHIBAIOIIETO IIIKUBHI.

Co6opouHas eauHHUIIA

- 9TO Wu3JeNue, cCoOpaHHOE W3 JeTaleld Ha MNPEAnPHUITHH-
U3rOTOBUTEJIE.

Caapka

- JTO MPOLECC COCAUHEHHUs JeTalled IIyTEM YCTaHOBJICHUSA
ME)KaTOMHBIX CBSI3€H MEXAY CBAPUBAEMBIMU YaCTAMM IIPU UX
HarpeBaHUM WX MJIACTUYECKOM J1e(OPMUPOBAHUH.

CBapHbI€ COCTMHEHHUS

- OTO HCPA3BbCMHBIC COCANMHCHHMS, BBIITIOJITHCHHBIC CBapKOﬁ.

CunoBas nepenaya

- OTO MCXaHHU3M, HpGHHaSHaHCHHBIﬁ AJI Iepeiadu O HCPIruu OT
ABUIaTciisd K €€ HOTpC6I/IT€J'I$IM C YBCIIMYCHUCM Bpallarominux
MOMCHTOB 3a CUCT YMCHBIICHHA YdCTOTEI BpAIICHM].

Cranp - 9TO CIUIaB Xkeje3a ¢ yriaepoaom a0 0,5%, o061agacT BEICOKOH
IPOYHOCTHIO, CTIOCOOHOCTBIO K JISTUPOBAHUIO, TEPMUIECKON U
XUMUKO-TEPMHUUECKON 00paboTKe.

TennocToMkocTh - 9TO CITOCOOHOCTH JIeTajiell COXPaHITh PaOOTOCIIOCOOHOCTH B
MalllMHaX ¢ OOJIbIIUM BBIJICJICHUEM TeIla B paboueM
mporiecce.

Texanueckas - 3TO COBOKYITHOCTHh KOHCTPYKTOPCKHX, TEXHOJOTHYECKHX, a

JTOKyMEHTAITUS Tak)kK€ HOPMAaTUBHO-TEXHUYECKUX JOKYMEHTOB, HEOOXOAMMBIX

JJIIsL OpraHu3ainuu )41 OCYIICCTBJICHUSA IMPpOMU3BOACTBA,




54

UCTIBITAHUHM,  OKCIUTyaTallud W PEMOHTa  MpeaMeTa
IIPOM3BOJICTBA (M3EIHS).

TeXHUYEeCKUil MPOEKT |- OTO COBOKYMHOCTh KOHCTPYKTOPCKHX  JOKYMEHTOB,
COJIEpKalINX  OKOHYATEIbHBICE TEXHUYECKHE  PEIICHHUS,
JArONIMe TIOJHOE MpEACTaBlIeHHUEe 00 YCTPOMCTBE U3ICIUS H
HCXOJTHBIC JTAaHHBIC TUTST pa3paboTKu paboueit

KOHCTPYKTOPCKOM JOKYMEHTALIUH.

TexHuueckoe - 3TO JTOKYMEHT, YCTaHABJIMBAIOIINNA OCHOBHOE HAa3HAYECHHUE U

3a/1aHHe TEXHUYECKUE XapAKTEPUCTHKH, IIOKa3aTeld KadyecTBa U
TEXHUKO-DKOHOMHYECKHE TPEOOBAHMS, NPEIBABIAEMBbIE K
pa3pabaTbIBAEMOMY U3JIEITUIO.

TexHuueckoe - 9TO COBOKYIIHOCTb KOHCTPYKTOPCKHUX  JIOKyYMEHTOB,

peI0KEHNE COJEpKalIMX TEXHUYECKHE M  TEXHUKO-3KOHOMHYECKHE
000OCHOBaHUS 11€J1IECO00PA3HOCTU pa3pabOTKU JTOKyMEHTALUU
U3JIETIHSL.

TouHOCTB - 3TO CBOMCTBO MallMH paboTaThb B 3aJaHHBIX Mpenenax
BO3MOYHBIX OTKJIOHEHHI IMapaMeTPOB, HAPUMED, Pa3MEPOB.

VY3en - 3TO CcOOpouYHas eAMHHUIA, KOTOpask MOXKET COOMpaThCs

OTACIBbHO OT APYTIHX COCTABHBIX yacTeu N30SI,

Yrupyrue 3J€eMEHThI

- 9TO 3BCHbBA B MalllMHAX U MCXAHHU3MadX, KOTOPBIC B ITPOLCCCE
pa6OTBI KOHCTPYKIHH I10JIYHAIOT IIe(i)OpMaLII/II/I, COU3MCPHUMBIC
C X HAYAJIBbHBIMHU pa3MCpaMU.

OpUKIIMOHHAS
nepeaaya

- 9TO MEXAaHWU3M, CIYKAIIMKW Ul [epeladyd BpalaTeIbHOIo
IBWKEHUSA OT OJHOIO Bajla K JIPYyrOMY C IIOMOIIBIO CHII
TPEHUsl, BO3ZHMKAIOIIMX MEXIy HACaKCHHBIMM Ha BaJbl U
NPWXKATBIMU  APYr K Jpyry JUCKaMu, UWJIWHIPAaMUA HWIIA

KOHYCaMHU.

UYepBsauHas mepefada |- 3TO MEXaHW3M, CIOyXalluid Il 1peoOpa3oBaHus
BpaIaTeIbHOTO TBUKCHHUS MEXTY BaJlaMH co
CKPEIIHUBAIOIIMMUCS OCSIMH

UyryH - 3TO CIUIaB JKeJe3a C YIJEpPOJIOM, COJEpP)KaHHE KOTOPOro
6omee 2,2%.

ar pe3bOsl - 3TO PACCTOSHUE MEXAY COCEOHUMH OJHOMMEHHBIMU
OOKOBBIMM  CTOpOHamMH  Tpouiisi B HampaBJICHUH,
napaJiIeIbHOM OCH PE3bOBbI.

HInuessie - 3TO pa3beMHBIC COCIMHEHUS COCTaBHBIX YACTEH W3IENHs C

COCTUHCHHSI IPUMEHEHHEM T1a30B (IIUIMIIEB) U BBICTYIIOB.

[Inmoro4HbIE - 3TO pa3bEeMHBIC COCIMHEHUS COCTaBHBIX YACTEH W3IEIHs C

COCTUHCHHSI IPUMEHEHUEM IIIOHOK.

tudrossie - 3TO COEIMHEHUS COCTAaBHbIX dYacTed U3Jenus ¢

COETUHECHHSI npuUMEHEHUEM MTH(TA.

OBOJBLBEHTA - 3TO IIOCKasi KpUBasi, KOTOpasi OMUCHIBACTCA JHO0OW TOUKOU

IPSIMOM, TIEPEKaTHIBAEMOI 0€3 CKOJIBKEHUS 10 HETIOBIKHOMN
OKPYKHOCTH.
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DCKHU3HBIA MPOEKT

- 3TO COBOKYINHOCTh KOHCTPYKTOPCKHX JOKYMEHTOB,
COJICpKAIIUX TPUHIMIHAIBLHBIE KOHCTPYKTHUBHBIC peIIeHUs,
JAloIIKe OOIIKe MPEACTABICHUS 00 YCTPOMCTBE M MPHUHIIUIIC
paboThl UW3MENUs, a TakKXke JaHHbIC, OIPEICISIONINE €ero
OCHOBHBIE TTapaMeTphbl U Ta0ApUTHBIC Pa3MEPHI.
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