OEJIEPAJIBHOE ATEHTCTBO XEJIE3HO/JJOPOXKHOI'O TPAHCITIOPTA
denepanbHOE rocy1apCTBEHHOE OI0HKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIETO 0Opa30OBaHMS
«MpKyTCKH TOCYAaPCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
Cubupckuil KoJuIeK TpaHCIIOPTa U CTPOUTEIbCTBA

MeTtoanueckue YKa3zaHusd U1 BBIIIOJIHCHU A ITPAKTUYCCKUX pa60T

MJIK 03.03 «TroHHHT aBTOMOOHIICI»

ons cneyuairbHocmu

23.02.07 «Texnuueckoe oO0CIy)KMBaHHE U PEMOHT JIBUTaTeNel, CHCTEM U arperaToB aBTOMOOUIIEH»

Oaz08as no02omosKa

cpedHe20 npogheccuoHanbHo20 00Pa308aHUsL

Hpkytck 2022

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®Ir’bOY BO Upl'YTIC u cooTBeTCTBYET OpUrnHany

MloanvcanT GTEOY BO VIprYTIC Tpodumos 10 A. Tl
00a73c5b7b623a969ccad43a81ab346d50 ¢ 08.12.2022 14:32 1o 02.03.2024 14:32 GMT+03:00

Moanuce cooTBeTCTBYET (harny AOKYMEHTa I/IP]'V\_\C.




MeTtonuyeckue yka3aHusl JUIsl BHIIOJHEHUS MPAKTUYECKUX paboT pa3paboTaHbl B COOTBETCTBUU ¢ DeepanbHBIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
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Conepxanne

eTp.
MpakTnueckue 3anarua NeNe9-10 3
Tema: Pacuer TypboHadlayea IBHIATENA
IpakTuueckue sanaTua NeNel1-12 11
Tema: Pacuer 31eMeHTOR NOJIBECKH
IMpakruueckue sausTun Nel3-14 17
Tema: Pacder 3meMeHTOR TOPMOZHOTO MTPHEO/IA H TOPMO3HBIX MEXAHHIMOR

25

Mpakrnueckoe 3ausaTue Nels

Tema: Bocecranosnenue getaneil apToMo0OHIA
IpakTnyeckoe sanaTune Nel6 3%
Tema: Houdop KONECHBIX AHCKOB 110 THITY TPAHCIOPTHOIO CPLACTBa
IMpakTnueckue 3anarua NeNel7-18

Tema: I'onoBHOE OCBEIIEHHE ABTOMODHIIA



Ipakruueckue 3anaTna NeNe9-10

Tema: Pacuer TypHoHaUIyBa IBHTaTEINA
Lleab: u3yquTs criocodsl no100pa TypboHaulyBa ABHIATEIIA, IIPOH3BCCTH PacyeT.
3ajaum: npakTHyeckas paboTa 3aKMI0YACTCA B BBRIMOMHEHHM OOYHAIOUIMMHCS MO PYKOBOACTBOM MpenogaBatess
KOMIUIeKca y4eOHBIX 3a7aHMil, HAnpaBleHHbIX Ha ycBoenue Teopernyeckux ocHoB MJIK 3.3. Tionuur asromoOuneii,
llpllOépC'l'CHMC NPAKTUYCCKHX HABBIKOB 110 H3)"~I'chOﬁ TCMC. Tlpamwlccxoc JdHATHC CIIOCOGCTByK)T oosee I'leﬁOl\'OMy
MOHHMAHHIO TEOPETHUYECKOTO MaTepraia yuebHOro Kypea.
OoOopyaoBanne H MaTepHaJabl: paspesnsie Maketsl JIBC, aeranu, nnakarsl, HAMOCTPHPORAHHEIE anbOOMBI, CIPABOMHAS
JIHTEpaTypa.
IMpo1o/rANTEILHOCT 3aHATHNA: 4 Hac.

Xoa padorsl
1. [IponseecTy BLIOOP TYpOOHALIYBA JABUTATC/IA.
2. [Iponssectn BRIOOP pasMepa Kojeca KOMIpeccopa.
3: [Ipon3secTy pacdaceTsl TYPOBIHEL.

MEeTOAHYCCKHE YRAZAHUS
1. Botbop mypounst.
PazMep Koneca KOMIPECCHH H BbIOOP poTopa TYPOMHBI 1A NMPOEKTA, 3HAYHTENBHO BIHAET HA CTENEHb YCMEeXa, KOTOPIii
Oyaer HMETh CHCTEMA. DTO HUKOMM 00pa3oM HE 3HAYHMT, YTO Bal TYPOMHBI H KOJECO KOMIPECCHH TOIBLKO 3TOr0 pazMepa
6y11)’T paBOTaTb npy 3aJlaHbblX YCIO0BHAX. KOMHpOMHCCbl MCAAY zanepmxoﬁ, MOoporoM HaIYeEd, TCIUIOBBIIACICHHEM,
MOMEHTOM Ha HH3KHX 000pOTaX M MOIIHOCTBIO — ITO NMEePEeMEHHbIe ONMTHMH3ALHOHHONH MOJIETH B IMPOLIECCE ONpeaeneHns
COOTBETCTBUA TYpOOHArHETATENS NPCABLABISCMBIM TpedoBanuaM, Dtu TpeboBanus MOryr OblTh YTOYHCHBI [1YTEM

BHECEHHS B CITHCOK 00s13aTEILHBIX pa60lmx XAPAKTCPHCTHK JUIA TaHHOTIO TPAHCIIOPTHOTO CPEJICTRA.

Kawys ~ Kopnyc Konecy
Kurd"t-cb:cm — MO IMMLA G Ty POHH=I

Baidion-se raisi

3x00 BO3AYXE o>

Pafnuen waneen Padimues aannnd
rovnpEcLoDa | [ \ Ty=OHHsI
A

\\;//—{}[ll ]

Crme maung

Bopuionsz1g 1gdpl
K?(IC(.'U‘IC'CKHU m_vpmma?itemamam.

[lenn moryr ObITh pasiHuYHbl B CJAy4asX aBTOMOOMICH AN MOBCEAHERHOrO HCMOAL30BAHUSA, ABTOMOOMIIEH C PEKOPAHOI
MaKCUMaIbHON CKOPOCTBIK), aBTOMOOMAEH A ApIr-peiicHHra, VIHYHBIX CYIEpP-KapoB, HACTOAUIMX TOHOYHBLIX
apTOMOOMEH, H Jaxe 1A TPaHCMOPTHBIX CPEACTB, Ha3bIBaeMbIX MHUKanaMm. OnpeaensiommMMn KPHTEPHAMH OyayT
napamMeTpbl BPOJE KeNaTeJbHOrO Mopora HaulyBa, MHKa MOMEHTa M PacyeTHOH MOIMHOCTH. TpaHCnopTHbIE CpeacTsa ¢
BBICOKOH MaKCHMaJIbHOH CKOPOCTBIO TPeOyIoT 0oabmuxX TypOHi, yan4Hbie aBToM0o0NIH Donee TpedoBaTenbibl K MOMEHTY
Ha CPeAHMX 000pOTAX, @ HH3KOCKOPOCTHLIC YTHIHTAPHBIC TPAHCHOPTHLIC CPEACTBA HYAIAIOTCH B HECOOILIIMX TYpOHHAX,
Kak BriOpare moaxoaaumii TypOOHArHeTaTelb B KaXJOM KOHKPETHOM clyvae M Kakue HI0aHChl Haubosee BaKHBI, MBI
00CY/IHM B 2TOH CTaThe.

Y1008l MOACHATEL, HACKOIILKO MOTYT pa3HvaThCa TYPOOHArHCTATE/IH PA3IMIHONO Ha3zHA4YCHHA, CPABHHM ITH YCTPOHCTBA
Ha Nissan 300ZX u Ha Porsche 911. D1u aBa aBTOMOOHIIA HMCIOT CXO/HEBIC pa3zMcphl, Bec H padovuHii 00beM ABHrATEIA, H
BCC JK€ HX TYPOHHEI CYIICCTBCHHO pazanyaioTcd. [1o pasmepy Typbonarneratens Porsche 10cTaTo4HO JI€rKo 3aMCTHTD, YTO
KOHCTpYKTOpEI Porsche Toyno 3namn, 4to oun xorenu. Oun yceranoBuwiu Oonwwoi Typdbonarnerarens na 911 no tpem
OCHOBHBIM 1TPHYHHAM

- npu padoTe HA MAKCHMAILHOMH Harpyske 00/b1II0I KOMIPECCOP MEHBIIE HAIPEBACT CAHMACMBIIT BO3/YX

. Oosbas TypOMHA CO3/1aCT MCHBIICE IIPOTHBO/ABICHNC B BBIITYCKHOM KOJJICKTOPE, TAK/KE COKPALLAs TCILIOBYIO
HarpysKy

. pazpaboTYHKH XOTETH NOJTYHHTE MOLIHBIH ABTOMOOHIIb

Kounctpykropel Nissan, ¢ Apyroil cToponbl, HMes Hamuoro Oozee O1aronpHATHBIA ¢ TOMKH 3peHHA TeIUIOBbIAENCHHA
ABUTATENh C BOIAHBIM OXJIakaeHueM, Obitn cBoOOaHee B BhIOOpe TypOOHArHeTaTesNs I8 NMOYTH HEMETeHHOH peakuHn
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[PAMO € X0J0CTHIX 000poTOB. DTOT HebONBIWOH TYpOOHArHETATE b AacT ObICTPYIO PCaKUMI0 HaJAYBa B OOMCH Ha KpaiHe
BBICOKOE TMPOTHBOJABIEHHE HA BBIMYCKE H BHICOKYK TEMMepaTypy Bo3ayxa Ha Brnycke. Nissan, O4EBHIHO, HE CTPEMHICH
MOJIY4HTb CCPBC3HYK) MOUIHOCTB, IIOCKOJIBLKY OHH HC I10CHHTA/IH HCOOXO/AMMBIM YCTAHOBHTbH KaKOH-HHOYIb MHTCPKYIICP
JUIS CHH/KEHHSA JTOH BBICOKOH Temnepatypbl. X uensio, Kaxercs, Obin aBToMOOMIL, Hauenenublii Ha pasron ot 0 1o 60
km/4, Konewno, onu ObUIH HaleneHbl Ha COBEPLICHHO HE TAKOrO MOKynarens. Kakum ssnsercs kaument Porsche. Xors
Porsche Obin oOBbABACH BCEMM €10 JOPOAKHLIMM  HCHBLITATCAAMH  APYAHIIHM  NPHMCPOM  KOHCTPYKIIMH €  BhICOKO
MHEPIIHOHHEIM TYpOOHATHETATENEM, 3TOT MyTh OBUI BRIOpaH M3-3a MeHbIero Harpesa. Hebonwmme TypOoHarserarenu He
MOITIH OBITH UCNONL30BaHLl Ha 911 BCnEACTBHE TEMMAOBLIX OFPAHHYEHHH [BHrarTeNs ¢ BO3JAVIUHBIM OXJQKACHHEM, M,
KOHEYHO, M3-3a TOrO, 4TO 1ENbI0 ObuIa cepbe3Had MommHocTh. Porsche, Tem He MeHee, BMOMHE MOKHO Ha3BaTh TIPHMEPOM
3aMeyaTeNbHO BLIMOIHEHHOH paboTtel. Nissan Ke BBICTYNAET B Ka4eCcTBE MpPHMEpPA MNPOAaKH OONBUIONO KOJIMHMECTBa
aBTOMOOHIIEH DOJIBIIOMY KOITHYECTBY JIFOJICH.

2. bazoewvie pyKosooawue npunyunbl.

Biausuue pasMepoB Kojieca KOMIpECcopa H poTopa TypOHHBL Ha XapaKTCPHCTHKH CHCTEMBI, OYACT HEIMKOM CICI10BATH
ITHM PYKOBOIAIIHM MPHHIHTIAM:

Koneco komnpeccopa

Koneco xomMmpeccopa MMECT ONPEAC/ICHHYIH) KOMOHHAIMIO pacxoja BO3/JyXa M JaBlICHHA HAJUIYBa, NPH KOTOPOil OH
ApnseTca Haubonee 3pdeKTHBHBIM, XHTPOCTH B BBIOOpE ONTHMAIBHOrO pa3Mepa Kojleca KOMIMPEccopa COCTOMT B TOM,
4TOOBI PACTIONOKHUTL TOYKY MAKCHMaIbHOI 3 deKTHBHOCTH B HauboJiee HCNO/Ib3YEMOM JIHANa30He 0D0POTOB JIBHraTens.
B npouecce Beispienns nandonee noaesHoro amanazona obOpOTOB npuiaeTcs nemHoro noaymars. He 3aOwiBaiiTe, uto
Bcerja, kKoraa pexKTHBHOCTL KOMIPeCccopa CHWAKAETCH, TeNIOBBLIENEHHE, NPOH3BOAMMOE TypOoHarHerarenem,
yBeanuusacres, Ecinn Obut BeIOpan Takoii pazmep TypOoHarserarens, 4ro MakeuMaibias 3pGexTHBHOCTE NPHUXOJAHTCS Ha
MEPRYIO TPEThH AHana3zoHa o0opoToB JBurarens, »PPEKTHBHOCTL HAa MAKCHMAIBHBIX 000poTax M B OAM3KHX K TOMY
pexuMax OyaeT HaCTONILKO HH3KOM, YTO TEMNEPATYpPa BO3AYXa Ha BNycKe OyaeT npocto odxuratoweii. B apyrom kpaiinem
cnyvae, ecny MakcHMmanabHas d(QEeKTHBHOCTL CHCTEMBI JIOCTHTAaeTCA ONHMAKE K MpeAeabHbIM 000poTaM JIBHTATENS,
TEMIepaTypa Ha cpejJHHX o0opoTax BMOJHE CMOCOOHA BBIHNTH 3a pasyMmHble npeaenbvl. Harnerarens takoro pazmepa Obin
OBl 11071€3€H TONIBKO /UL JABHraTels, padboTaromero Ha 2Tux obopotax. I'e-1o B cepeanne ananazoHa o00OpOTOB JABHIaTe s
HAXOJMTCA HAHJIYYILEES MECTO, YTOOBI PACITOJIOKHTE TaM TOYKY MaKCHMaIbHO# 2 ekTHBHOCTH KOMIIpeccopa,

boabmme Wi Maapic  pasMepbl  KOMIIpECcopa HE  OKasbIBAlOT  KPHTHYCCKOrO BIAMSAHHMA HA  HHCPUHOHHOCTDL
TypOOHarderarens WiIH Ha ropor Hajaysa. Pabouce Kolieco KOMIIpeccopa — camas Jierkas Bpaliaronascs 4acrte
TypOOHarHeTarens, caeJoBaTCABHO, Cro BKJIAJ B TOJHYK) HHCPIHIO Bpam@iouierocs poropa AoBosbHO HH30K. [lopor

HAJTyBa — TJIABHBIM 00pazoM (pYHKIHA CKOPOCTH Wﬁouamcra'rcnﬂ, KOTOpasA VIIPaBIACTCA POTOPOM TypOHHEL.
MakcumansHoa KIMNO Ha Huakux obcpoTax

Makenmansroe Kl L Ha ansrnx oboporax

MakcumanoHoe KI' =a HW3KnX odopoTtax

Temneparypa

1 L 1 L
1 | | !

Oasneduve Ha ayRa
Korja Touka makcumaibHoi 3¢QpeKTHBHOCTH HaxoAMTCA Ha OoJiee BBICOKMX 000pOTaxX, 3T0 0O3HA4aeT DOJIee HHU3KYIO
TCMIICPaTYpPy BO3AVXa B 3TOM pekHME. bosee Hu3Kaa Temnepartypa aact 6osiee MIOTHBIH BO3AYX, KOTOPEIH o0neryacT nuk
MoMenTa Ha Dosee BLICOKHX 00opoTax.
Haunute ¢ Beibopa HECKOABKHX KaHAMAATOR Ha poak Bawero typbokomnpeccopa, 4bH CTENEHb MOBBLIICHNS JaBACHHS H
PACX0/l BO3AYXA, COMMACHO MX KapTaMm, HAXOAATCs B TPeOYEeMOM jHanazone 00opoTos npu snadenuu »pPexrurHocTH ne
Hike 60 %. Korsa Bel orceete 3aBe/IoMO HENPHUIOHBIE YCTPOIMCTBA M OCTAHOBHTECH HA JIBYX-TPEX BapHaHTax,
HEOOXO0AUMO DYEeT NPOM3BECTH HEKOTOPKIE PACUeThl, YTOOLI BEIOPATL MEKY HUMMH.
3. Pomop Typoune:.
3azava poropa TypOHHBI — OCYUIECTBIATE MPHBOJA KOJECA KOMIIPECCOPA, MPH 3TOM OH JO/IKEH PAacKpy4HBaTh €ro 1o
JOCTATOYHBIX 00OPOTOB, 4TOOBI OH MOr O0ECHeqHTh TPEOYEMBIH Pacxoj1 BO3AyXa NMPH 3aJaHHOM JIABJIEHHWH HAU1YBa.
Heboneias Typbuna Oyaer spamarses ObicTpee, yeM 0obias 1pH TOH &Ke JHEPIHH BRIXJIONHBIX I'a30B. OHaKo MeHbIIAs
TypOMHA ABASCTCH OOJNBITMM CYRKCHHCM HA [TYTH NMOTOKA HTHUX ra30B, YTO NPHBOAHT K 00pa3soBaHHI0 0OPATHOrO JaBJICHIS
MEKIY TYPOHHOI B KaMepoil croparuns. OOpaTHOE JaBAcHHE — HeAKEnaTCILHBI ModouHEIH ekt TypOOoHarnerarens, u
HY/KHO HMETBH 2TO B BHIY. B jaeilcTBHTENBHOCTH, NpH BeIOOpE TYPOMHEI HYKHO OPHEHTHPOBATHCA Ha O0O0OPOTHI,
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JAOCTATOUHBIC Ul OOCCIICHCHHA XKCAaeMOi PCakiM¥ M JaBJICHUS HAAYBA, BO3JACPKHUBAACH OT MHHHMH3ALMK 0OpaTHOIrO
JABJICHHA.

4. Botbop pazmepa Koneca komnpeccopa.

Heobxoaumo BeipadoTtate B cebe nonuManne TpedyeMbIX CTENEeHH NOBBILIEHHS JaBAeHHA, PAcX01a BO3AyXa, ero
MAOTHOCTH M 2DPEKTHBHOCTH KOMITPECCOpa NPeke, YeM NPUCTYNaTh K BLIOOPY Koleca KOMIpeccopa noaxoAsiero

paszmepa.
JdpekTMBHOCTL Komnpeccopa (E.)

:
e 40+ YpenuueHme NNoTHOCTK Bo3aYyXa
% iy = o NDWM NDUMERSHRK UHTEPKYNERE
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Crenesb NosbileHns AaBneHns
3aBHCHMOCTE OTHOCHTC/IBHOH IUIOTHOCTH OT CTCIICHH NOBLIIICHUA dasiicuus. | iornocTs nanaer IPH YBCIIMYCHHH

TEMIICPATYPLL, MOITOMY (haKTHYCCKAs CTEICHD YBCIAHYCHNA MACChl BO3/1YXa BCCIIa MCHBLIC YCM CTCICHD MOBLILICHUS
JIARJICHHA,

5. Cmenenv nossiwenus oagnenus.

CrelleHb  NOBBILICHMS  JAQBICHMA  PACCHUTBIBAETCA  KaK  [0JHOE  abCONIOTHOE  [aBIICHHE,  IIPOH3BEJCHHOE
TYPOOKOMIIPECCOPOM. pa3jenenHoe Ha arMoceproe aapnenne. AOCONOTHOE AaBJeHHE O3HAYaeT JaBjeHHE BbILLE HOMA.
OtcyTcTBHE JaBNEHHA 3TO HOIb, aTMOchepHoe abcomoTHoe aasneHue cocrasaser | Gap. 0.5 Gapa Hagayea coznator 1.5
Dapa abcomotnoro nasnenwus, 0,8 dapa namaysa aro 1,8 Dapa abcomoTHoro naenenus m Tak jganee. Takum odpasom,
adCOMOTHOE JaBiIeHHe — ITO NMoKazannsa manometpa nmoc |1 dap. pyrumu cnopamu, crenedb NMOBBHILECHHS AaBIEHHA

SBASCTCH 3HAYCHUCM NIPOHZBECIACHHOTO JAABJICHHS OTHOCHTEILHO aTMOC(EepHOTo.
1+Haddye

1
[Tpumep: g waxayea 0,5 ?ap:

+*
Cmenens cxxamusa = 0{’5 =1,5

B srom nmpuMEpe B JIBHTATE/b C HATYBOM TTOMAJIET l'lp"ﬁJllﬁHTCanO Ha 50 % Oonpie BO3/IYXa , HEM B JIBUTATETH oes
HaIyBa.
6. OmHocumeTbHas RAOMHOCM b,
B KOHCHYHOM CHCTC, MOIHOCTL, NOJYYCHHAA OT HCHOJIL30BAHMNS Typﬁouazmyna, 3ABHCHT OT HHUCJIa MOJICKY/lI BO3JYXA,
YIAKOBAHHBIX B KaK/JABI KyOHUeckMil caHTHMeTp o0beéMa. DTO HA3BIBAECTCA TUIOTHOCTHK BO3AYHIHOrO 3apsaaa. [lpu
NPOXOXKICHHH WCpe3 CHCTeMY TypOOHaIyBa [JIOTHOCTH HEMHOro H3McHAerca. Korjia BO3AYIIHBIC MOJICKYJIEI
IMPHHYIHTCIIBHO «)"‘[‘pa.\lﬁOBHBaEOTCH» B HaAr’ucrarclice 1o HCKOTOpOﬁ CTCIICHH CXKaTHA, MIOTHOCTL HC YBCIIHYHBACTCA Ha TO
K€ CaMOC 3HAYCHHMC, TTOTOMY HTO TPH CXKATHH YBCJIWYHBACTCA TCMICPATypa. H BO3AYX pacuIHpseTcs oOpaTHO B MpAMOi
3aBHCHMOCTH OTTOIO, HAaCKOJBKC OH HarpceT. Xotsa BO'HI}'HIHBIﬁ 3apiaia nocjic CKaTHA OKaKCTCA 0o/ice TUIOTHBIM. €ro
MA0OTHOCTH 6)',7131' BCCTAd MEHBLILIEC, 4YCM CTCMCHL MOBBIIUCHHUA OABJICIHHA, Vewnmnsa pa‘spaﬁortmxoa, HAINIPABJICHHBIC HAa
HenonabzoBanne  MpPeKTHRHLIX  TYPOOKOMIPECCOPOB M NPOMEKYTOUHBLIX  OXJAAUTENCH NO3BOASIOT OTHOCHTEIBLHOMH
INJOTHOCTH BCC 6JIH'1KC H 6.“")!(0 llpHﬁJlH')H'l‘bCﬂ K SHAUCHHIO CTCIICHHN CIKATHS, HO NOJIHOC COBIAJICHHC BCJIHYHMH HHKOI'/1da HC
AOCTHTACTCA.
Pacxoa Bo3ayxa
Pacxo,u BO3AVXa HEPE3 JABHrarciib 00BIYHO H3IMEPACTCA B K}’GH‘!CCKHX METpax BO34yXd B MHHVTY IIPpH CTaHAAPTHOM
aTMoccbepuom JaBneHuH. TexHH4YeckH npaBHJlbllblﬁ. HO pEXKE HC[IOJIbByCMbIﬁ TEPMHH — KHIAOIrpaMMbl B MHHYTY. Mbi
Ovaem HCTI0/IB30BATh MOTYNPABHIILHBIN TEPMUH «KyOHUecKHe METPBI B MHHYTY».
L1 BBIYHCICHHS pacxo/1a BO3AyXa B ABHrarTele oes lzpf)onamcml'cm T.C. IIPH OTCYTCTBHH HALIYBA;

Obnem x O6opomnt x 0,5 E,
Pacxod eosdyxa =

1000000
31eck pacxo/l Bo3ayXa Bepaxkaercs B M3, a o0beM B cM3, 0,5 03HaUaeT, 9TO Y YETHIPEXTAKTHOTO JABHTATENSA BO3IYX B

ITHH/IP MOCTYIACT TOJIBKO BO BpeMsA 0HOro odpoTa u3 asyx, Ev — obdnemuas apdexrusrocts. Hucto 1000000 cayxur
5
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Al KOHBCPpTalHH Kyﬁli‘{CCKHX CAHTHMCTPOE B K)’6l‘l'lCCKIlC MCTPbLI.

ITpumep: [Tycte 06bem asurarens = 2000 M3, yactora Bpamenus asurarensa = 5500 mun-1, u Ev = 85 %.

Pacxod 603dyixa = 2000cm xfosgggqotbn' x 0,5x0,85_ 4,675 M /muH

OnpenenuB H3HA4YaABHBIN PAcXo BO3IyXa HCpe3 ABHTATE/Ib, MOXKHO HAaHTH MTOrOBBIH PAacxoi mpH paboTe ¢ HAIYBOM.
CreneHp NMOBBINICHHA DABICHHA, YMHOKEHHAA Ha PacX0j] BO3AyXa Hepes JIBHraTeldb JacT HaM HCKOMBIH pacxoa (mpu
npencOpekennn  00beMHBIM  KILJ) . B asurarene odwnemom 2000 ¢m3, paboraomem ¢ nawgysom 0.8 Oapa:
Pacxoj sosiayxa = [llosbimenne aasinenus X basoswit pacxoin sosjyxa =1,8%4,675 m3/mun = 8415 m3/mun
YroOer npecobpazosate M3/MUH K G0JICC NPaBHIBHOMY TCPMUHY KIVMHH, M3/ MHH HaJZI0 YMHOKHTE Ha IUIOTHOCTH BO3YXa
Ha BBICOTE reorpaduyeckoro Mecra (cM. tadbiuuy).

1 201

100C0 mun™’
I ; 900C mun'
‘ . B0OOC »n’
~700C aaunH’
600C smuH’
- 500C mun'
-400C M’
- 300C mmH’
_--2000 mun’

e T
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O6vem genrarens (cm’)
3HauCHHE pacxoja BO3IyXa U4 YeThIpeX TaKTHBIX JBHrarencii. Beidepure odbem asurarens (ock abenmec) H 000poOTEI B
MHHYTY, Ha OCH OPJHHAT OTCHHTAHTE pacxol.
7. KILI koneca komnpeccopa.
AdpexruBrocts (KI1I) xoneca komnpeccopa — 310 110Ka3aTelib TOIO, KaK XOPOLIO KOJICCO KOMIIPECCOPa MOKET CKHMATh
BO3/IyX, HC HAarpcBas cro B OONBIICH CTCNCHH, MCM JHUKTYIOT 3aKOHBI TCPMOJAHHAMHKH. TepMOAMHAMHKA TOBOPHT, 4TO
TEMIICPATYPa BO3AYXa JOMKHA YBCIMYHBATLCA NMPONOPUHOHAIBHO CTCHCHH TOBBILICHUA JAaBJICHMA. TaKoC YBCIMYCHHC
TeMneparypsl naduojanock Obl B nacaibHbIX yeaoBuax. Ojnako (akTHUYCCKH TeMneparypa BCErja BbllLE, YEM B
TEPMOAMHAMHYCCKHX pacyerax. M3MepeHHOe YBCIHYCHNE TEMITEPaTyPhl, KOHCYHO, ABJISeTcs (PaKTHUECKON TeMIlepaTypoi.
Appexturrocts (KII) — pacueTHoe yBEIHUEHHE TEMIEPATYPLI, pa3aeieHHoe Ha e¢ (pakTHueckoe yeennuenue. ITo cyrn,
3P PEKTHBHOCTS — Mepa TEPMOAHHAMHYECKOTO COBEPLIEHCTRA KOMIpeccopa.
[{enrpobexubie TypbokoMnpeccopel uMeroT Makcumanbibiil KITI nopaaka 70%. Beibop pa3mepa Koneca koMnpeccopa
CTAHOBMTCH, TJIABHBIM 00pa3oMm, BOMPOCOM TOro, Tje JOCTHraeT MakcuMyma >hdexkTHBHOCTE TypboKOMITpeccopa
OTHOCHTEJIbHO XApPaKTePUCTHK Pacxoia cUcTeMbl ABuratens/Typouna. Ecnn Bam nousren Qu3nyeckuii cMbica cTeneHu
HMOBBILCHNS JABJICHHA, OTHOCHTCABHON IUVIOTHOCTH, pacxoja Bo3ayxa H PPEeKTHBHOCTH KOMIIpEccopa, OCHOBHAsA
undopmanmns, HeoOXoaMMas JUIs BRIOOpa KoMipeccopa noj Bawm sajaun, naxoamres y Bac B pykax.
[IpuaaTo cunrars, 9ro g0 (0,5 6apa — Hu3Koe jaBneHue Hajyrysa, 0.5 — 0.8 Gapa — cpeanee, u donee 0.8 Gapa —
BBICOKOC JaBicHHC Haaayea. B maneHeiimem, Ha npumMepe asurarens odobseMmoMm 2000 cM3 ¢ HECKOJIBKHMH BapHaHTaMH
KOMIIpecCOpoB  OyayT  [MOKa3aHel  NPHMEPBI  BBIMHCICHHH H  TOHCKa  MakcHMyMma  3(pQekTHBHOCTH.
Ha pucyHke nokazaHo BiaHAHHC 3((CKTHBHOCTH KOMIIpeccopa Ha TeMIepaTypy BHYCKHOTO Bo3ayxa. Booome, KI1/]
KOMITpeccopa 0e3 npoOMeXYTOHHOTO OXJIaJHTC/IA JI0KCH COCTaBIATh Mo McHbicH Mepe 60%. Ecin cucreMa BrIodacT
MPOMEKYTOYHBII OXJaanTeab, MUHHUMaIbHBI KT MokKeT ObITh HECKOIBKO MEHBILIC,
30811(‘11."0('”11[ 006.7(:’"101 603()}".1'0, me..wnepam_}pm u O"Nl()Clllne,’le()I; NIOMAROCIU OM GLICOMBI Mecmd

Bricora nan yposnem mops (M)  Armocteproe nasnenne (xr'em3)  Temmeparypa (oC )  OmnocuTennHas IIoTHOCTH

0 1.03 15 1.0

200 1.0 13.7 0.9%8
400 0.98 12.6 0.96
600 0.96 11.1 0.94
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HMMmesa pacueTHbie BeJIMYHHbBI PAacXo/ia BO3/AyXa M CTEIEHH IIOBLILICHHA 1aBICHUSA HA lpHMepe Jsurareis odbemom 2000
cM\ m000# BroaHe crnocoden B3ATh B PYKH KapThl TYPOOKOMIIPECCOPOB H MMPOBEPHTL, [J1€ PacrojiokKeHa MakCHMaIbHas
pPEeKTHBHOCTL KakKA0ro M3 HHX, 4T0oObl BbIOpaTh Haubonee noaxoaswinii. ITocTpoHM pacdeTHble AaHHBIE! pacxoj
gozayxa 8,415 m'/mun m PR = 1.8 ma ocax kaprel Typbokomnpeccopa. llepecedenne 2THX ABYX JIHHMII MOKa3biBaeT
MAKCHMaIbHBII PAacxo, KOTOPbIT TYpOOKOMIpeccop MokKeT 00eCeduTh NpH BLIOPAHHOI CTeNeHH NOBbILEHHS 1aBIeHHA,
H 9712 TOYKa oToOpakaer 3pPexTHBHOCTE B npoueHTax Ha Kax /10 kapre. Takum odpasom, el MokeM yiunats KT B 210ii
TOYKE, KOTOpas YCTAHABIUBAET MPHTOHOCTE TOMO HIIH HHOTO TYPOOKOMIIpeccopa /il HAEro KOHKPETHOTO NMPHMEHEHHA.
Ha pucynke nepecevyeHHe THX AHHHIT HaXoauTcs Ha auHHK 75 . Ha pucyHke 2 nepeceueHHe HaXoAHTCs (PakTHUYECKH B
TOUKC MakcHManbHOH 3(hdexktuBHocTH, oaHako KITJ Oyaer Bcero okono 71.Ha kapre xommpeccopa Tenepb HArisIHO
BHIHO, 4TO Kommpeccop Garreit G7255-R xoTa ¥ noaxoauT no cBoed APPEKTHBHOCTH, HO €ro MakCHMalbHas
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Pacxog Bozayxa (KriAMWH)
HUCI0 0OOPOMos MyYPOUHLL & MUHVmMY. Buono, wmo aukua coeouHaoman
mouxu PR=1 u PK= 1,8 npoxodum 3a spanuyett ycmouqugou pabomsl komnpeccopa.
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Pacxog Bozayxa (KrimuH)

Kosnpeccop G/t GT2557R, ne exompsa na KIT/, menvwuts wem v G/t GT2860RS, ayvuwe nodxodum oaa 3a0annozo
NPUMEHEHUA.
XapakTepHUCTHKH NepexXo/IHbIX MPOLECCOB KOJIeca KOMIPECCopa B C/1y4ae KOHKPETHOrO NPHMEHEHHs TaKKe A0MKHbI ObITh
HCCIEIOBAHBI TTIEPe] OKOHYATETbHBIM BBIOOPOM. DTO MOKeT OBITh CAeNaHO JOBOJILHO MPOCThIM cnocobom. [Mpeanonoxmm,
YTO JKeslaeMas CTeneHb CkKaThua aocturaerca Ha 50 % or MakcuManbHbeIX 000poTOB ABHraTens. OTMeThTe ITY TOYKY Ha
JuarpaMme TypdokomMnpeccopa. Beittie Obut ynoMsuyT npumep ¢ oboporaMu B MubyTy = 2750, 410 COOTBETCTBYET TOMKE €
pacxogoM Boszayxa 4,27 M*/mMun u PR = 1,8, [locTpoiiTe JHHHIO OT 3TOH TOYKH JI0 TOUKH, COOTBETCTBYIOMICH PR = | 1
3HAUEHHIO pacxoja, pasHoMy 20% 0T MAaKCHMAIBHOrO, YTO B HameMm ciaydae coctasut 1,68 m*/mun. TIpuHIMnHaIsHo
BaKHO, WTOOBI 3Ta JIMHHA MOJHOCTBIO pacronarajack CrpaBa OT JIMHHH Ha KapTe KoMIipeccopa. 0003HAaYCHHOH Kak
rpaiuna nomnaxka. I'panuiia nomnaxka (rpaHui@ ycToi4HBOH padoThl) HE Bcerjia MOJNMHMCHIBAETCA HA KapTax
TypOoKoMITpeccopa. HO Bel MOKeTe CMeI0 1MoJaraTh, 4TO CHO ABJIACTCA KpaHHAA /IcBad JIMHHUA, DTOT NMPHUMEP MOKa3bIBACT,
yro komnpeccop G/t GT2557R, npu KITH 71%, nyume noaxoaurt wia Beiopannoro npumenenuns yem G/t GT2860RS, ¢
KI1J 75%.
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TAMPANRATYNA ROANYYA KA RRYMTA LA KNMApEantapa (1)

Teanepamypa nazpeea 6030Vxa 6 KOMAPECCOPE 6 3AGUCUMOCINU OM CMenent noesienus daenenus. Bom novemny ace
XOMAmM 00eCnequiub Camyio 6b1COKVIO 60IMONCHVIO Ihghexmusnocmu mypbokomnpeccopa: boabviuas yhghexmuasnocms —
Doaee HUIKaa memnepamypa.

8. Boioop pazmepa pomopa mypiournot.

IMpeanonaraemMoe npHMEHEHHE CHCTEMbl JBHrartelbtTypOOHArHeTaTelb ABIAETCA TAKKE OCHOBHBIM KpHTEpHEM TIpH
BeiOOpe pasmepa poTopa TypOMHBI, NMOCKOABKY ONpeaesseT BbIOOP MEKAY MOMEHTOM Ha HH3KHX, CPEJHHX WIH
MaKCHManbHBIX 000poTax asuratend. [Ipu 2ToM BeIOOpE NMPHXOAHTCH HMETH €10 ¢ ABYMA BeJTMYHHAMMH: OCHOBHOI pasMep
poTopa TypOMHBI M OTHOLICHHE IU10MAL/pajnyc (A/R).

OcHOBHOI pasMep poTopa TYpOHHLI

[lpeamonaraercs, 9To OCHOBHOM pazMep poTtopa TYpOHHEI XapakTepHsyer €€ cnocoOHOCTE MPOH3BOANTE MOIIHOCTE Ha
BaIlY, HEOOXOJAMMYIO JUIs NMPHBO/IA KOJIECA KOMIPECCopa MpH KeETaeMoM pacxojie Boszjayxa. [Toaromy Gonsiime TypOHHEL,
BooOmic roeops, obccrnievuBadT 00Jce BHICOKHE OT/aBACMBIC MOIIHOCTH, "WeM HeOombume. A NMPOCTOTHI KapTHHEI
OIIEHUBATHL pasMep TYPOHHBI MOKHO TIO JHAMETPY €€ BBIXOAHOr0 oTRepcTHA. CTPOro roBops, 3T0 ABIAETCA YIPOIIEHHEM
TCOPUH TYPOMH, 0/IHAKO HA MPAKTHKC TAKOI MOAX0/1 J1aéT BO3MOKHOCTh OLCHHTH CIIOCOOHOCTL TYPOHHBI 00CCIICHHTE TOT
HJIH HHOH pacxoll.



ﬂuamam«a AHAMCTPA BLIXOAHOIO OTBCPCTHA poOTOpa TypGHHbl OTHOCHTCJIBHO pacxo/ia BO3AyXa Ha BIYCKC — HC TOUYHbIH
HHCTPYMCHT T4 Bblﬁopa, HO npllﬁﬂlrl?.llTCJ'Ibelﬁ KPHTE Hi NEPBOHAYANBHOIO OTCEHBAHHA.
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BXOa RLIXNONHLIX rasan
R KOPNYC TYRAUHI

Onpedenenue Quamempa 6biX00H020 OMEEPCMUA
Pasymuelil MeTo BEIOOpaA poTopa TYPOHHEI COCTOHUT B TOM, YTOOKI MPOKOHCYILTHPOBATLCA ¢ HCTOYHHKOM, Y KoTOporo B
npuobdperaere Typdbokommpeccop. KoHeuHo. npu Beidope Oy/1eT CyIIECTBOBATE BOZMOKHOCTh JTOMYCTHTH OITHOKY B TY HIH
HHYI0 cTopoHy. M Tak Kak BHIOOp NMPOMCXOINT B Mpe/eiax NCPBOHAYAIBHOIO IPE/IHA3HAMCHHA CHCTEMBI TypOoHaL1yBa,
HMEET CMBICII BRIOMPATh KayK/Ibli pa3 3amac B OOJIBIIVIO CTOPOHY.
9. Pazoeaennwiit 8b1X10NH0U KOATEKMOP.
Pasaeieuuplii  BRIXJONHON  KOUICKTOP [O3BOJACT MMIIYJILCAM BRIXJIOMHBIX Ia308 OblTh CIPYIIHMPOBAHHBIME (MM
OT/ICICHHBIMH) 110 IHJIHHApaM Ha NyTH K TypOHHC. LIcHHAs wies Takoro TEXHHYCCKOTO MpUEMA COCTOHT B TOM, YTOOEI
JOHECTH JHEPIHIO KAXKAOr0 HMIIYJILCA BhIXJIONA K TYPOMHE HETPOHYTOH C JHEPIrHei APYrHX HMIYJILCOB. JTO MOXKET
JdaBaTh POTOPY TYPOHHBI HCMHOrO OOJIBIIHIT TONMOK, KOTOPBIH 3acTaBUT ¢c¢ Bpamarbed. Eciam paccMaTpuBath cirydait
adCOMOTHOIO pa3z/ie/IeHHAs HMIYIbCOB H IHEPruH, MOJABOAAIIMXCA MO BBIXJOMNHBIM KaHazaM OT BOCBMHLUHIHH/IPOBOTO
JABHUIaTelifg, TO POTOP TYPOHHBI 110Y4HT O0JIbILICC KOJIHYECTBO YHCPIUH, HCM 3TO HCOOXOAHMO 1104TH B JIKOOOH CHTYaLHH.
Taknm oOpasom, pasjaenenHbiii BIXJIOMHONH KOUIEKTOP He Oy[eT aaBaTh 3HAYMTENLHOTO yayymenus na V8 ¢ oauum
TypOoonarnerareneM, lns cpaBHeHMA, HeTHIPEXUWIMHIPOBLIH ABHUTAaTeNb, B KOTOPOM OIMH PabouMil XOA NMPOHCXOAMT
Kadabie 1807 Bpamienus KOJNCHYATOro Baja, HYKIACTCH BO BCCH IHEPIrHM, KOTOPYIO OH MOKET MOJYYHTL OT Kawxi10ro
BBIXJOMHOrO HMIynbca. COXpaHEHHE 3THX HMNYILCOB H30JHPOBAHHBIMH M HE TMOJIBEPKEHHLIMH HHTEphepeHIHN
MO3BOJIMT MOIYYHTh HEKOTOPLIE YIYUILIEHHA.

Vaumka mypbunst ¢ pazoerennsiv 6xo0om meopemuieck 0aem Heboabuoe NPeumyuiecmeso 8 Xapakmepucmukax,
obecneuusas nodany UMRYALCOB BbIXIONA 8 NIOMHON CBAZKE K pomopy mypouksl. Imom shghexm 6oaee zamemen & cavuae
dsuzamenett ¢ MEHbIUUM HUCTOM YUIUHOPOE, UMEIOWUX MAKUM 0OPA30M MEHBIUEE KOTUMECNBO UMNYILCOE 3d KANCObII
obopom dsuzamens

10. Honeznwvie demau KOHCMPYKUUU.

Kopnyc mypbunm ¢ wcudxkocmubiym oxaaxcoenuem — pPasHOBMAHOCTE KOHCTPYKIMH, KOTOPAas MOMKCT YBCIHYNTH CPOK
IKCILTYATAIMH  TYpOOKOMITpEccopa B Cpe/IHEM B JiBa pasa. Hammume nmortoka oxnaxaaromei KAAKOCTH CYIICCTBCHHO
CHHMMKACT HArpCB CMAa304HbIX MATCPHAIIOB [IPH HX NPOXONKACHHUM Hepe3 nouuiHuky. [loHmKeHHBIC TeMmileparypsl
MpeAOXpaHAl0T Macio OT NPeBpallielHud B TO, 4TO Ha3bIBalOT MacioM mapkn X B pekaame Mobil 1. Teepasie otnoxkenus,
HAKaIUIHBaIOWIHECs BHYTPH TypOoKoMupeccopa, OJIOKMpYHOIIHE, B KOHEYHOM CHETE, IIOTOK Macia H yOuBalouue
TYPOOKOMIIPECCOp, ABIAIOTCA CTpaIHOH 0071e31bI0, HA3BAHHOH «3aKOKCOBKA cpeanero Kopnyca Typonuen» KuakoctHo
OXJIA/KAAEMBIH KOPITYC Obl1 CO3/1aH, NMOTOMY YTO CIMIIKOM MHOIHE BJIAJEJbilbl aBTOMOOHIIEN HE YAOCYKHBAIHCE MEHATH
MAC/I0 110 rpapuky, NPOJAHKTOBAHHOMY HAIHYHEM TypOoKomnpeccopa. Kak nu crpaiiio, npucyTcTBHe Kopryca TypOoHHs! ¢
AHAKOCTHBIM OXTAKICHHEM HE NPEANOIaraeT cepbe3HOe YBEIHUCHHE HHTEPBAIOB 3aMEHBI MacJia.
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Tosopom  yiumku mypbGonazuemamens. BO3MOXKHOCTE 1IOBOPOTA OJHOH YIMTKH TypOOKOMIpeccopa OTHOCHTCIBHO
APYToii ABAAETCA MOJE3HOH 0COOEHHOCTLIO KOHCTPYKUHN. XOTSA HHTErPHPOBAHHBIN BECITENT npeanaraet paj ya1o0cTs npu
IIPOCKTHPOBAHNM HECIIOPTHBHBIX CHCTCM TypOOHa/U1yBa, OH OOBIYHO HEC I1103BOJACT YJIHTKaM TypOOKOMIIpeccopa
noBopayuBarbes Ha 360" orHocHTEABHO APy apyra. OrpannyenHe MoBOPOTa YIHTOK MOKET CEpbe3HO MpensTcTBOBAThH
¢B000IE KOMMOHOBKH CHCTEMBI TYPOOHALTYBA B MOTOPHOM OTCEKE,

Coedunenun mypbonaznemamens, Pnanubl KOKYXa TYPOMHBI, KOTOPLIC COCAMHAIOT TYPOOKOMIIPECCOP € BBINTYCKHLIM
KOIUIEKTOPOM M BRIXJIOMHOH TpyOoi — Ba HauGollee BEPOATHBIX MECTa HEMCIIPaBHOCTEH B cucreMe. TeruoBsie
AehopMallHi, KOHCTPYKLHMA Kpenexka i NpoKIajgoK — BCE ITO HeNb3A cOpackiBarth co cueTor. Boobue rosops, ¢uanus! ¢
OONBIIHM  KONHYECTBOM KPENEXKHBIX JJIEMEHTOB H 0o/iee TOJCTBIMH YIHTKAMH TMEPEHECYT HArpPeB C MEHBIINM
KonmmvecTBoM mnipobnem. Hekoropeie poTopbl TYpOHHLI W3rOTOBIEHBI M3 JKapPONPOYHBIX CMJAABOB C TOBBIIIEHHLIM
coJiepKaHHeM HHKead. TakHe MaTepHaibl Jal0T 73ac/Iy/KHBAIOIICE BHUMAHHE YBEJIHHECHHIO CTOHKOCTH K BBICOKOH
TEMIICPATYPE N BCACACTBUE ITOI0 YBC/IMYHBAIOT JOJINOBCYHOCTE YIMTKE BRIXJIOMA,

BBIX0 XOJ0AHOH YIMTKH TYPOMHBI HOYTH BCCIAd HMCET COCAHHCHHE 1IPH oMo I'MOKoro narpyoka. I'ndbkocts B 21oM
COCIHHCHHH OOBIYHO HCOOXOAWMa VIS KOMIICHCAIMH BO3HHKAKOMMX TCIUIOBRIX JcdopManmii  TypOOKOMIIpeccopa.
CHeTeMBl ¢ BBICOKMM YPOBHCM HAaJUIyBa MOrYT MOTpcOOBaTE YCTAHOBKH COCJAMHHTCIBHOIO CTCP/KHA HA BBIXOJAHOM
natpyOke 118 00ecneeHHA TPOTHOCTH BO3IYX0BOA, MOABCPKCHHOTO 3HAYHTEIBHEIM PACTATHBAOIIHM YCHITHAM.

Ha Bxozae yaMTKH TYpPOHHBI TaKKe MPHMEHAKTCA COCAMHEHHs C HCMOab30BaHHeM rHOKuX nartpydkoe. X npuMmeHenue
JOMYCKAETCs B TEX CHCTEMaX, /1€ nepea TYpooKOMIPeccopoM K BO3AYXY HE MPHMELIHBACTCA TOMIHBO.

Omeemump Ha 60NPoCsHL:

1. Kakum odpasom ocyuecrsasercs nojadop rypouun?

BazoBeie pyKOBOAANIHE NPHHIMITE N0100pa TYPOHUHEI K JIBHTATENIO?

Yro Takoe porop-typdbuHa?

Kak npoucxoanT Beibop paszmepa Koseca kommpeccopa?

OcHoBuble napameTpsl Typouusl: KIT/] koneca koMnpeccopa. OTHocHTeNbHAA NAOTHOCTb. CTeneHb MOBLILLICHHS
ABJICHHUA.

Kak Buibupaior pasmepa poropa Typonusi?

[onesuple Aetany KOHCTPYKUMH TYpOHHbL. Kak padoraer pasiaeiaeHublii BRIXAOIHOI KoIekTop?

.

NOE LW
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[paxruueckue 3ansrus NeNell-12
Tewma: Pacuer 2J1eMeHTOB NOABECKH
[lesib: H3YIHTEH CITOCOOBI pacyeTa IEMEHTOB 10/IBECKH aBTOMOOHIIA, NMPOU3BECTH Pacyer.
0l PYKOBOJCTBOM

3ajaun: npakruyeckas padora  3aKJH0YAeTCs B BBIIOJHEHMH  O00YHAKOMWMMHCH
npenojararens KoMIuiekca yqeOHBIX 3a/laHiii, HanMparRIEHHBIX HAa YCBOEHHE TeopeTndeckux ocHor MJIK 3.3.

Tonuar asroMoOHIICH, l'lpHOGpCTCHHC [MPAKTHYCCKHX HABLIKOB [10 1'13yqacmoi-i TCMC. ﬂpal\“nmccxoc 3AHATHC

crocoOCcTBYIOT Doee riyDOKOMY MOHHMAHHIO TEOPETHYECKOro MaTepuana y4eOHoro Kypea.
OGopy1oBanne H MaTepHAJIbI: pPa3pC3HBLIC MaKCThl, ACTAAH, [JIAKaThl, HIJCTPHPOBAHHLIC albOOMBI,

CIIpaBOYHAsA IUTEpaATYpA.

IpoxoxuTeLHOCTE 3aHATHA: 4 vac,
Xoja padorsl

1. U3yunTh THITIBI I1O/IBECOK.

2. PaccMOTpETh BUIBI YIIPYTHX, HANPABAAIOMIMX W FacAMX JICMCHTOB MOABCCKH,

3. [TpoussecTy pacueT NOABECKH ¢ BUHTOBOH LWIMHPHYECKOH PYKHHOI.

MeroaH4yeckue yKa3anus

Pacuyer nepeaneii moABeckn asToMo0MIs.
AHAIH3 CHJL, JICHCTBYIOIIMX HA AIEMEHTHI IOIBCCKH OT CTATHYCCKOH HAT'PY3KH

T

3 X Q

Puc. | Cxema nepeauneii noasecku. BekropHas anarpamma cui
BepTtukanbHas peaknusa OT Beca, NMPHXOJANIErocs Ha TEpPEeHHE KOJIECA, 3@ BBIMETOM BECa HEIOPECCOPEHHBIX
Macc, NpHIOKeHHAas B LCHTPE MATHA KOHTAKTa Kojeca ¢ Aoporo (cuia W), ypaBHOBCLIHBACTCA ABYMA CHIIAMH
PuR: W=P+ R, rae: P - cuna, HanpasnenHas no ocH, NpoxXojsiiei 4epe3 HEeHTP WapoBOil OMOpsl H HIAPHHP
HW/KHEr0 phlyara; OHa BBI3BIBAET PACTAKEHHE phlYara ¥ NMpHIOKEHA B LEHTpE wapoBoH onopsl; R -B cBOKIO
ouepe/ib MoKeT OblTh pa3ilokKeHa Ha jase cHablS H Q: R=S+Q, rueS - cuna, aeiicrByiomas Ha CTOHKY B/10JIb OCH
NPYKHHBI, PaBHAA YCHIIMIO CXKATOH NpyxuHbl, Q- cuia, ACHCTBYIONIAs HA IITOK CTOHKH B LICHTPC BCPXHCH

OMOPBI CTONHKH MEPNEHANKYISAPHO OCH NMPYKUHEL

W=GI1/2 - q=T7271/2 - 45 =3590,5H
rae Gl - Bec, NIpUXOAAIMMICS HA MEPETHHE KOJIECa TTOJTHOCTRIO 3arpyKeHHOro aBToMoOms, pasuelii 7271 H; q -

BeC Hell0/IPeCcCOPEeHHbIX Mace, ipuHuMaeM pasHbiM 450 H.
M3 BekTtopHoro ypapHeHua W=P+R=P+S+Q numcem:



W=35905H
P=1133,565 H
R=38502975 H
S=3691,005H
Q=1096,02875H

lllelHMHe&i (2()6(2’!’"&!””)/!() Hacrory KoneOhan i HnoJipeceom

72 ko /sune— 1.2 1

301
HeoOxommnit crarvuecikiil niporud o) mecKm: fcr.moae. — 2
Tpcﬁyemaa IIPHUBCACHHAA KCCTKOCTH ITOABCCKI!:
W
Clrojunanpun. — =209.32 H/cm

Jem . nooa.

MruoreHHas nepegaTouHas (PYHKLUHS HANPaBIAIOLIET0 annapara 1moJiBeCKH B CTaTHKE!
S
p="_ 3691,005H _ 1.0157
W 363

TpeOveman AZCIRUCTD 1PV AAHDI.
Copk. = COOgBaRuE. . 2 = 209.32x1,01572=21594 4 Hn
JIag pac9er1a MapaMeTpCE IPYVEKHHEL TD2I2apHTETEHO BRIDEpeM NEPEIaToIHOe TUCIO TICIBECKH i. HHASKC
rpyawARfi=Dep/d ¥ 2Havenve ¥acaTemhanT0 HATPTKEHWUS ROXO,1F W2 MNETATA MHOTHOCTA M2 TEPHATA
npyaags! (craxs 50021).
=11 t— 1000 MITa; 1 —0.85
K=1+15p=1.14
Ompegenny anaMeIp DPYIKA TP YKHHED:

d=1 6‘-&\/!:1?:‘1"{&:“."‘3"“1:

T

21594.4>0.17361+%11x0,85%1,14
d=1.6x 5 =0.0101x=10_IMM
1000<10

OmpexensM cpeIHHE THZMeTD IPVAMHE
Dcp=d><ﬁ=l 0.1x11=111.03 mm

Onpeacann 91T paOOTHX EHTEOE [IDYAHEE

7 — DE1XCupac Fosiasdas XG
T2 xDXd*
rae (G — 03V Is VIPVIOCTH BTODOIO pOIa
G=0,7814105Mna; »_ 0.81:215944-017361%:7,81:10'
* ’ b = 2 2
(1000>10%) 0111080 L1027
I[Ipyuvem yncso padbourx BUTKOB n — 4

=3.64

[Tomroe uHcao pHTKOB - nl=n+1.5=35.5

BavTpen Uit quaMerp npyskuHsl — D68 au;

Jmna npyEHILL Ope ctaTHvyeckol narpyske  HI —235 mv
Huamerp uposoioga i upyrka - d = 1001 mm

Cpexnuit quamerp npysxuast -Dep.= | 1LOB ymm

SxnxDep. « P
781000 < d*

Crarvaeckydin npoTvid NPy RUHRAL fee .npyxe. — —-61.2MM



v . G Py d . 2 Y ¥ R ) ” )
JKECTKOCTE MPYAKHHBL Crpyae = v _ 181000x101° 283961 Hir
$xnxl),  8x4x11LUY

JUTHIIG IPYAHTIDL, CAATOH 10 COMPHEOCHOBEITHA DHTKOB:
Hec = (nl + 1)d+0.25n1+0.05d= 121.79255 MM

[Mpaaavaen He = 122mwv

V3 KoMITO110BKH

JInHasmnaeckun 1pornd 1py KHHbL

faun.npyx. = 84 mm;
JUmaa npyxvan npu jHavmaeckoit Harpy3ke: H2 = H1 - favanpyx. =151 wvow;
CymMapHRII MEKRUTKORKIN 3az0p nipu [12: 2.0 = H2 — He= 29
" P37 )
MexBurkoBsiii sazop npu H2: H====38 mm;
n

Jmna npy:kuinl b coodomIoM coctoAia: Ho = H1 + fer.apyxk. = 397.668 MM

[Tpuaumaem Ho= 398 mm

Koadduumenrt dopmer npvauaes: K — 1 + 1.5d/Dcp. = 1.158101

8x K x Dcp.
KacaTcinrHRIC HATIPAKCHUSA R MPYKRWHC! 7, = e
Craruvueckasi Harpyska:

Pl — Copy:x.(Ho HI)— 3006 H
KacaTensHsie HanpszxkeHus npH Pl: 7T, = §74.5 H/vv?
Jdunamiveckas Harpyska: P2 — Copy:k.(Ho - H2) — 4555 H
KacarensHbie HanpsbxeHus npu P2: 75 = 870.5 H/mw?

Harpy3ska 1a npyxHiry. CKaTvio 10 COIPHKOCIIODEIIHA BHTKOD!:
P3 =Cnoovx.(Ho - He) = 5090 H
Kacarenuiie nanpspxerys npi P3: 75 — 972 .75 H/avw'

[Ipenen npourtocTy A ctand 60C2I1 no TY 14-1-530-73: O, — 1350 H/mM?
[

Venoeue padboTOCIIOCOOHOCTH:  —a < ()85

aﬂ

- Q7275 H | mm

o 13504 / ant”

xP =0.1911 llx}'{HﬂlMll

=0.72 < 0.85

[TporepoaHRIT pacyeT Ha NINTARHOCTH X0/1A.
[MpuBegennas xecrkoeTs noasecku: Crnoae.npue. = Crupysx.,/ 4 =181.574 H/em
CrarnueckHii nporud noaseckH: ferar.noas. = W/Cnoas.npus. =20.014 cm
CoOcCTBEeHHAs yacToTd KOJedanuit HOAPECCOPCHHbBIX MACC!

M= —— __ —67,059 xon./Mun.= 1118 T,
\ffcm.node.



Cnpenenele yeHIHi, JelicToyIOMHX [1a MeTulH [epeleii NoIBeckH b

rlf‘.‘:!-l."[“'lh'Tf‘. TﬁI’lMﬂ‘iﬁ‘f‘!T—lHH
[IpH TOPMOMKCHHE EBTOMOOHIA IPOHCKOIHT TICPCPECIPoICICHHS HATY3IEH

Ha TIEPE/IHRS |1 3ATHHE KONeCa

Benmuanaa I[DI'ID_T[[-]I’ITE.ULHEI}? HAPY35H Ha RdAaq0c H3 IDepeJHHAX  RojIes

G o guh
onpenensercd no hopmyne: W' Ti-
kA

rie Gy - IoIERH ReC ARTOMODHITA © FPY30M B KT, ParAsid 15173 k)
T- MEAKUMMAABHOE ZAMEJIE HHE UPH TOPMUEKEHMH B M/C7 | BEAHUMHH | JOCTHIHEL HA

CODBpeMellILIX AnTOMOOHIAX | max — 8...9 M/C° . b pacuere NpHIEMaeM | — 9 m'e’

fig- DLICOTA LelTpa TAReCTH ADTOMOOHITA B M:

OPHENTTATIOROY IO puiumaes fiz” 0.35 w.
L - Daza asToMo0IIA B M, v Hac L= 2,452 m

- = LY I Xa : o
l - “'H.‘_ 5 ) i
TN tigsns Seowmed

- - = ST eI AL
. u -, Q'E.tmr-,.n" OSEC T

~ Mt 5(

W : il f’?r 53

R | l '1._‘ 5
Ep ..l_ ] B il ‘r“‘-‘--“
- ek L oo
h' o

: : - f'
3 : - /;"r(._‘_q'._l_ﬁ'n'?'.ﬂ WSS oS0r e AoAsRG

we g o e BT L sy

Pucynork 2.2 - Cxesa o, Ae2demmyiinigMx i TRYINRECKY SUvrosMoiuing  nip«

T OPMOES HH M,
;1513 x8x0.55

2x2.492 = e
[arpyaka HAa NepaTHee KOdeco OYIeT pARHA: W = —L+ W' =—— +1503 = 5386.75H
# g

i F ]

=1503H

HE[’.‘I‘H-IH.EL'I]:HH_F[ PEAKTIHA OT H’}' 3d BERMMETOM BECA HCIIOAPCCCOPIHHBIX MACC,

PHICKEHENH B LUSHIPE LIHTHL KOHTAKE KoJuecd ¢ qoporoil, cuna W Oyier puBHa:
W'= Wr—q = 33806.75 -450=5130.75 H

E »ToMm CIIyUae  YCHJITHA, ﬂEiiETD}’IGILIHE Ima  MWIEMEITLL TOADeCKH OT
BEPTHKANEHON cocTapnsiomeid W ", cormacHo szexTopHoll guarpamsae OyayT
PABHEL W"=5136.75 11

P=1603,62 H
R=5442,453H
5=521733H
0=1519.,26H

Crma TopMosscHid: Xy= Wrx o =53910.725 11
rae M =0.7 - goa(pOHLIHMEHT CLSMISHHA KOJIeca ¢ J0p0oroil.

[Izpenocs cuny Xre BepTHEANEHOM HanpasncHEMH B Touky O momyumm

TOPMOSHOH MOMCHT: My = X »x =1016.8 H'Mm



[AS 7t - PAIAYC KaueH MA Kaieca B M, pasubid (.20 ym, u csoboany:0 cuny Xr

Vennns, JeHCTRYIOMHE Ha 3eM2HT5] IDABSCKH 0T TOPMOZHCTO MOMEHTA!

§i=foode  ZRAL B9 rne a= 555 M, B = 70 MM,
atb atk
Vewynus or cunel Xr:o X, Sl =138H X, = el el =3M727H
a-+tp a+o

PesyneTHpyromias cuiaa, ASHCTBYIOMIAs HAa BSPXHIOK OIIOPY CTOHKHM B
NPoaOaBHOI ockoeTn asromobws: O, , — S5, — X, —1188.9H

Pesynerupyromas cuna,  JICHCTRYHIAS  HA  RCPXHKOKY  ONTONY CTOIKM

MOJIRCCKU R POKUMC TOPMOKCHNS: Q= J Q. +Q° =195287H
[Hlaposoii mnancy HIKHCIO phlyara IICPCAHCH TIMTOABCCKH HArpy>CH B

IPCAOIABHON IUIOCKOCTH aBTOMODHIS cuitoii: S | Xy — 5099.7 11
PeayaeTHpyromias cuia, JACHCTBYIOUIAs Ha HUKHHIA IApOBOH nasiel] B

PCHIME TOPMOKCHUA: p =P S X, F =729572H

Pacuer craduiHzaTopa nornepeHoi yeTOH M 30CTH Ha NNPOIHOCTL

Juamerp npyrka 20 MM
YI71oBas xKeCTKOCTh crabmusaropa oupeaeasercs no popyyne:
2 /o |
('f' = 3 o= T ) 2 -
2% f. 1, =7 27 L. —-21)
+ + ° 5
GxrI, 3FI IFET

IMocre npeoOpazoraHwii [ i SET
o (= a7 : e > —— :
RS T T AL ¥ 27 (U —20;)

riue ;.’f.; - HepeMeLner e ON1o1ro Kxoa (.‘.'l'uﬁtumum'opa OTHOCHTEILIIO APpVI'OL'O]

le= 1200 mym; 1=418.5 mm; [=458.0 mpa: L= 840 mm; b= 247.5 MM;

rd? o 2f = - E=2%10°
2 :::4 K53 .08 1O KOMIICHOBKC: 2f; 148 s, E=2%10"Mmna.

C. - Yx2x10° x 7853 9%
T Ax80x418.5 + 2% 1587 + 247.57 (1200 — 2 x 247.5)
[Taizaem ycrmme P, nparoke HH0E X KOHIAM cTadiamu3aropa: P= ¢, <2 fF. =1102.6 11

Hanbonee onacHsM ceeEney OyaeT cedeHue B Tovuke 2. M. —F¥ - =1323 |12H'™

— 745« 10" H /

MI(I.' '_ M“A' -
Hanpaxeane armarwba 77y = g0 Skl ahtlla
32
[Tanpaxenue xpydeHus: . — My =..P_'; =188.1 Mlla
w.\:‘ "uj-
16

TTPURCICHHKIC HATIDAXKCHUS TIO YCTRSTOH TCOPHH TIPOYHOCTH!

o, =voi +3r* =4[1078.72% —3x188.1° =1126.84 MITa

[Ipeaen npounocTn aus craau 00021 O = 350 Ma. TFop —0.835

- ,, T
Pacuer yraoeoil AeCTrKOCTH MEPESAHEH MOABECKH “

YrrioBad ’KeCTKOCTh [MOABECKHU OIIpeeisieTcs no opmyne:

Can= 2*Crpw.¥d? + C;  raed=B/2 = 1400/2 = 700 mm.

B — Kostes nepeaHux Koaec:

Yi0Bas mKeCTEOCTL 1HHOABECKH CO CIAlLAUPTILIM CTad HIIHSATOPOM:
Cun= 2%28396,1%0,7% + 4890 = 32,7*10° H/m



YIrnwmEs e TIOw T, TR TR R L PROTET0 ™D CrrHDMII MR T LI
o= 2#2R306, 150,72 + 7450 = 35.3% 10° H/m
C,-m-"":m= 1.2

YT1raozad AecTROCTE FAaTHEN MOABSCKH
(L= (/1.2 =35.3% 1P 7 1.2 = 20 4% 1 (Y Him

g i =

O Duias YTIOBAA HOCTEKOITE [IOJIBCCKH ABTONMOD ERE:

P00 = O+ O = 35.3% 1P + 20 4%1(F = 64,7 * ¥ Him
Yriaoead swoeTKOCTE NOJBCCEH ABRTOMODHITA:

ZC, = my*h* (/e + g)
IAe  1m,— HOAPECCOPSHHAA MUCCA ABTOMOOMWIIN, K17
h,— raewo KpeHa (paccTOAHMS OT LIEHTPAa Macc OO OCH KpPeHa),
M; |y — DOKOBOE YCKOPEHHE aBTOMOOM/I, M/C
(p — JOMYCKAEMELN yTOJI KpeHa, pai;

£ — YCKOpPeHHe ¢BODOIHOIO NajeHus, M/c.

my,= 1468 kr

Jy = 4 w/e?

h,= B/2 — 1400/2 =700 sy — 0,7 M.
B rkoaesn NepedllHy KoJlec,

o =0 8lm/c”

Honyekae Ml yI'oJl KpeHa aeToMO0 MIs 1101 LpeodpasoBaHMii;

¢ = ZCp/mu*hy*jy — gfjy
¢ =647 *10° /1468*0,7 *4 9,81 /4 —3.2° < 4°

BriBoa: npouzBecTH pacyeT IMEMEHTOR MOIBECKH.,



[pakruyeckoe 3ansarue NeNel3-14
Tema: Pacuer 2/1eMEHTOB TOPMO3HOI0 NPHBO/AAa H TOPMO3HBIX MEXaHH3MOB
Heab: M3YUHTH CIIOCOOBI pacyeTa 2IEMEHTOB TOPMO3HOTO TMPHBOJA M MEXaHH3MOB aBTOMOOHJIA,
IIPON3BECTH pacyer.
3amaum: npakTHyeckas padoTa 3aKIHOYAETCA B BBIMOJHEHHH OOYYalOIIMMHCA 10 PYKOROJICTBOM
npernojaBaTeis KOMIICKCa YYeOHBIX 3aaHuii, HANpaBICHHBIX Ha YCBOCHHE TeoperHdeckux ocno MJIK
3.3. Twouuur aproModMIEH, NpHOOpPETEHHE NMPAKTHYECKHX HABBIKOB Mo M3ydaemoil teme. [IpaktHueckoe
3aHATHE CIOCODCTBYIOT DOJICE rIyOOKOMY MOHUMAHHIO TEOPETHYECKOro MaTeprana yucbHoro Kypcea.
ObopyaoBanue W MATEPHAJLI: PA3pPe3HbIE MAaKeTbl, JETAJIM, IUIAKAThl, WUIKCTPUPOBAHHBIE albOOMBI,
CpaBOYHAs JUTEpPaTYypa.
poaoxnTEeILHOCTD 3aHATHA: 4 Hac.
Xoa padboThl
. U3y4nTh TOPMO3HBIX NPHBOI0B H MCXaHH3IMOB.
2. PacemoTpers AUCKOBBLIH TOPMO3HOI MEXaHH3M € I'HAPABIHYECKHM IIPHBO/IOM.
3. Ilpou3BecTy pacyeT AHCKOBOrO TOPMO3HOIO MEXAHH3MA C FHAPARIHYECKUM IMPHROIAOM.

MeToanuecKHe YKa3aHus
OnpenejeHte MAKCHMAJILHO BOIMOZKHOI'0O TOPMO3HOI'O
(rpeGyeMoro) MOMeHTA

IMpu TOPMO KCHUH aToMoOuIs NPOHUCXOAMT MCpCpacnpCacICHHC
HOPMAIBHBIX HAIPY30K: HarpysiKa yYBCJIHUHBACTCS Ha KoOJfcaX MCPCAHCA ocHu U
YMCHBIIACTCS Ha KoJjaccax saaHcit ocu. VY JICrKOEBIX aBTOMOODMIICH CTATHUCCKHC
IRH A l)_\’ll( “ 11i llt‘l)t‘,-’llll("() H" AEULLIIONOY (IS lll)ill\'l'&l"lt‘.(:l{bl CLULM TR 4, ll[lH
TOPMOMKEITHH TOPMAILIAA HATPYIKA ( PEarLus) 1 Nepeaiion ocL L, > 2L .

f’z-ic. 1

Hopmivisisie il py s (Peakin) COOTHETCIEe110 1 LEPeAIIDIO M 38111010
VUM UM TOPMOINTEUILHOM qopoi Oyuayr [1]

G, (e +¢h,) G, (a — @iy, )
7oty = 7 J Ly = I .
(1.1) (1.2)
rme (r, — cuna THkecTH anToMoOuns npu monnodi narpvake, H; 7. — Gaaa

aBTOMOOMIIE (PACCTOAHME MCHKIAY OCAMHM IMNCPCAHAX M 3aAHUX KOJIEC), M: /i, —
BBLICOTA LCHTPA THKCCTH, M: & M € — KCOPAMHATLI HCHTPA TAKCCTH, B IMPOAOJLHOH
Iw1ockoceTH anroMoOua (puc.l).

Kaknuc S0onsmc TOPMO3HBIC MOMCHTBI HC ObUIH ©B1 MOABCACHBI K KOJécaMm
asromoOMi, pean3oBdHbLl MOIYTDT  Obllb  JIMILE  TOPMOSHBIE MOMCHILI, HE
MPERKITITATOITHE MOMENITOR CIEN e KOMEc & JTIopNTroii.

CyMMapHBIC MOMCHTB! CLCMJICHHS COOTBCTCTBCHHO IMNCPCAHMX M 3aAHMX

KO e G, (e +@h, )or,
. “ o N
M—rl - ATI#”} — 7 , (1.3)
G, (a— @h,)or
Moy =Zippgr, = - . - (1.4)
L
Faech @ -woaeprmmen T cngnens I KONeC O Joporon; rg o I yc

KO IR, M.
Tnpmn'un.te MOMETTTLI, TTPUXOAanIecd COOTRETCTReNTTO 11a OJuro mnepeajmee

OJAHO 3aJIHCC KOJISca, Oy v
Vi — ZII W Ga (6 + (dig )@.k
. > oF:.

. (1.5)



o 2"'|"1_W.— o Gﬁl (ff ‘_J‘.r’ff;‘: -]";F'
2 2F.

MomnerTir crernera womes o aoporoi (13 — T 60) SROAEOTOS MARCHMATREHO
BOGMOGEHBIMIL M ITOIYHAPRITCA OPH OIHOBPRSMCHHOM  JOBCTSHHM @ BOCM RO Sc
ARTOMOTEIITA 10 QrOKFORK .

Alasa 0D CCNICUCHEA AR TOMODIATIRY HaH OONBIICH HHTCHCHEHOCTI
BUTOPMAMGABILIFY . He0oDiogMMo,  9robnl BE0HYHIL]  TUORMOSIHLIEX  MOMELITLUL,
COFIARBACMEIN TOPMDIZHBIMNE MCXAHHLEMAMMA HA EOMECcaN ABTOHMODHNA DRITH PaBHEI
(run Oosssn ) rpeCyesana (1.3 (1.4) wma (1.5).(1.5).

IPacuér TOPMOIHEBELIY MOMEHTOBR, COFTABACMEINX HA JHCROEOK
WO PAT0 IN0OM MEXINHIMC

TopMotHOT MEeXaHMTM KA TOM0 KONSca WseT SRS IPFRITHOHERIS HAKTE TR
1, oxpaTeIBaANIUHC ¢ ODCHX CTOpOH TOPMOIHON OHCK 2, YOTAHOBICHHLIA Ha
cryunus wonecd [pue.2). MPpHELROIINLE IE LA 1P AHGM MBI ICHE 1K TOPMOILIUM Y
OHCEY € [TOMONIER T[Up.'J_'Hl:f-:[ ABYX EOMCCHEIX IHIAHHAPOE.

M . (1.6)

| O]

Topvosaod mosenT Hu, CoIaracMsIl HA  JTHCRES  OJTHOTD TOPRMOEHOTO
MCXAHA3Ma, OyaeT pagcH
-
M-l-ﬂ— Nuyr,. (1.7)
rae N — INOPMAILIIEA CHITE, PaldBHDBASMOA OIIAM [TOPIITEM ﬂEﬁCTE}"[C'LIIHH LI
onHy Hawnanky, Hy g — woafiimesT eHrs MOy TODMOIHRIM JIHCKOM |

(PPHELHOMIIIOH HAKAOAKDH, Fe — cpeaiHi patuve OPHELHOINIOHN HAaKTaIKH, M.
TTOCKOTREY HA JIHOKS VOTAHORNICHR JIRG HAKTAAEK, T R yparacaue (1.7)

)

EHEAEHE uupa 2,

Prc, 2

[Mpupasausaa TpeOyeMblii somcHT MG, (1.3) K TOpMOSHOMY MOMCHTY
A U ), M e AT T R BENH Y Gkl Ny, HED RO MM YR U GO A e

AF Ha OIHOM [IEPeIHEM KOISCE aBTOMODNIIA

"I'l = "'IHI'I'A;

'

G, (& + @h, )on,
2L

= 2Ny .. [1.8)

FIn( 1.%) uniees

r ~
. M G (e + q#.'# Yo,
Ny = = . (1.9)
n= .
2w, < pr L
AHANTOTHYHOC VPABHCHHC MBI MOMKCM  SAMHCATE W 718 TOPMOZHOTO
MEXAHH3MA 3ATHMX KOIEC, eCMM HA HMX YOTAHOBICHE] IMCKOEBIC TOPMO3a



3 (.1
2uer. dpar. L

FHAM HENHMUMHY  HOPMANRH Cuaklr Ay (1T.9) 1, s asmmcs HHY TPIEHH MM

Anpreiaen MU U ApocnoreMe TOPMOSII0LIT P MO, MOMMLO PEOCCHM UL MR E L]

A LS LY L LIk LR LA NEL -|i|’|7 LK BELSRERDILINNA L 2Ly JMEIME LM, — LLELIL LA
MBI UPMCLLLIEL Oy SR e 10 5 F.- TSN N S0 BE L8

N — J'H'-';-.. o Gn(ﬂ_@’g s

IE L=l R N

ol
Ny="1 F£. (1.11}
4

Faecn: o) — AMOMETP TOPMOIIIOIT IMAIMIGLPE  ILEPeaero womeca, s, M —
BLLY UPMSILLIESE QRIS ME PO PO o aopgeocry v MU L,

Ml s Cram e e JLEFDD RS 1R JLERRE PR N 'I'I!I!I‘u‘ll!'“ll!ll--i HAK LGS (]
TMAPOCHCTCMC HC JIONTAEHO NMPCBRIITATE 1000 — 122000 H/cm mam 10— 12 Mila.

llosmCHCHH A, HANTPHMC?

) . 1200107
120 Hiem = 12040 - 10° Hivg = =
10

Mlla — 12 Bl a.



On peleJIiEHHE XO0da NeJdaJIH JHCKOBOIO TOpMO3a
Oupegensercy, ucxoad 13 0DBEMI  MUAKOUIH, BEbITECHMEMON LOPLIHEM

LJlel BEH LD ']'U[J.'."JUEHU].U ;J.l-‘l.Jll-‘ll'l.',.'_l.IJH L l,.'J.l.-‘lH..:l.-lL'.-'lIJU:"r‘l D
e / .
S=(51+ 0 g)in=(3+ 5-:]}?1 (1.12

rac 8 = XO4 NOPIMHA CAaRHEOTD TOPMOSHOTO T T HITPA r‘i” = RAION MOWTY

MOPIIHEM M [IITOKOM ITIABHOTO TOPMO3HOTO UHIHHIAPA B PACTOPMOMEKEHHOM
cocTofHHH (J,=1.5 — 2,5 MM): in — NEPEIATOTHOE "THCIID TISIATH

x /
Im = —. 1.13
LI ( )
31ech: { 0 [' — cooTheTeTBenile DOMLIIZE H MellLIISe TUIeYH [1eIaH.
Janucupaen pabpencTdo  0DLEMOD  IMIABIOre H  KOJSCILIX  TORMOMILIX
LHMIHHIPOE B [OPeQIOIOKeHHH, "ITO JAHCKOBEIE TOPMOZHEIE MEeXAHH3IMELI

YOTUINOCBIISIILI Kl TTa IMEPCAIIHX, TakK H I JaOITHX KONECAX ABTOMODH A

)’ md, i,
’Tsl ~4T 5 4470, (1.14)

vae oy 1 ods — auaMEerpsl KUMECHBIX LWMIHMHIPOE COOIBEICIEEHHD TORMUZHELX
MEXAHWIMOR TICPC/THAX M 3A0HHX konco (puc. 3);

Ay ot s
J | L
¥ dll
| - ! .
5/ 3
Puc. 3
{$| 5 f'ﬁ] — Z430pPEl MERIY IMOPIIHAMHE M []JFI{I{I[I{UIHHHEH{ HAETaIKAaMM H

TUOEMUYH BLE MEAAHNAMUBE LU BE LI TBEHHLY LIPS H 1% 11 Al dHI X% AT
(&)= d,= D05 = 0,15 nm).

Huppsr 4 b uncnurermmx npapoi gactH ypapioenua (1.14) nocrannenns: b
CRAZH O TCM, 9T R TOPWMOSHOM MOXAHHSEAME FAaRTOTG KOTCCAa YOTARORITOCHRD NRA
]'I'ﬂ'rJ]'ITH“Sl;_ T. €. KaK R ]'I'E'.I'ﬁf'.,."l..'-l'I-'l'T-i.'_.__ TAK H R SAJHY KOWTOCAX  HAMCRYTEH TTO "'-'IE'."I'T{I'['ﬁE'.
TTIOPTITHA.

I locae LJU&[JEHJ.I,F:[HF‘I. LEAMEY R B M LR MEIH A DI BEOL O " DOEAOEHOLCY S0 e

A(d)7E + dy75)

5, = 2 2 (1.15)
lHoncrasnas 5y n3(1.15) B ypasacenne (1. 12], nmcem
i) L)
A(ed " +d>"5) L . 5
S =[—1 2 —2 2 5 iy - (1.16)

1=
EciH  MAKCHMAILIO  JONYCTHMLIE  HIIOCLI PPHKUHOINLIX OO0
TOPMO3HBEIX MCXAHH3IMOB IMCPCIHEX H 3aIHHX KOICC 0003HAYUTE COOTBCTCTECHHO
YCPes A H o Aa, TO MAKCAMANBHBIA X0 MCIAIH TOPMO3a DyIoeT

_ {4[4"{.51 ST T M
ITLELX _DE

) + dg tig . (1.17)

e A =2 = 3 MM MAKCHMATTRERIA TOMYCTHUMBI X071 TICTATW 7S TCTKOROTO
asToMoCHIA 150 MM, nna rpysosoro — 180 M.



CpeaHce YICOhRHOC JIARJICHHC HA hPpUENHOHHYH HAKIA 1KY
TONPMEOC IO T M EX I
CpeaHee vienbHOS JABICHME DYACT PABHO OTHOIWEHHMK HOPMAIBHOMN CHIIbLI
&, pazpuBacMOoil OJHHMM NOPIUHCM TOPMO3IHONG MexaHWu3sMma (1.9) k nnowamn F
OMHOH HAKMTANKKW, T.0. TR NOPeIHEX Konido
g, o VY G

— : (1.18)
L A0 FF,,

11
JLns 3annux Koaéc, HMeem
N O (ar — II;E'-!"]E Yo,

P, =—= (1.19)
v - - -
I 4o LF
25 i)
Lnomans pueunoHHol Hakinaak Oyvaer, m
T T H
mlr. = —r =" _
F = - - : (1.20)
360"
roe 7y, T PAOHYCLI  COOTBETCTDEIIIO  BlIyTpelneil H  unapysKioi
OEPYKHOCTER PPUKIMOHHOA HAKIAAKH TOPMOIHONO MEXAHMIMA
a" — NMCHTPATRHKET yron (ow. puec. ), CTOPOHR KOTOPOT  OXRATH RA KT

rI'Il]"II-TI’.'I'[I-T[‘IITIT:r'III‘I ITIII-.'II.'I.flll-.':rl' T[‘IT'I-MII"I EITOCY LM I'::,.-'I'[‘l I II"IEI'L'IT.'I_:F
Cpennee YORILIIO® [anlelHe 1@ OOGKIO  NPeBLIlaTL 2 MIIa (ooan
Mlla =10" Him™) |2]. Cpeanee yOeuLiioe QABISIHE MOMIO YMEILWHTL 33 GIel
HNNOHBIIICHILH HU.!LIJLI.PI'!.LI.I'!.*.‘.."H].H. J.I.J-':."HI-!.H i (5 }"H*:."JII'!."IE'HI'!.H LIJELILAN e 00l LI.P].J-I-!.I‘..LI.I-!.UHHUF!.
HAKAKK F
YiaeabHan padora TpeHHMH
1t;'l-'l-._.l.lr".llI-|.IIEI!II [!EIi_!-Ii ¥IEL 'I[!I:'.'II!-IH I!EII-I.!IEI EXRT O E=N I AaLy H.I-IIII:'."I'l-I"-II:I'.I-I.Ii!ﬁ 'I!II.".'I!I'I-II-I1_
KOTOPOH 0DIOA0eT ARTOMOOMIL 0 [IAYA18 TOPMOIKSIIHA C0 CopocTH WV, — 60 iy,
14 {.'.}".'n'II'H'IEII!IIIII-I TETHERNRLELSH RS X 510D 'ITII!'H'III'“II-uIi". LR REL LG YA,

2 a

l." =]
ro =GV _ GV, -

YA 7] .

2g-3.6°F, 254F:
ek Fo o — vaensnaa palena cpenas, Homd e ['_.i"[m.-’;'.mz“j; V., — chopHesim
(Lsa/u), ¢ HKOIOPpOR auanaelcs ropsoscense,  Ofr — MEICUE 10011000 U0
IPYIEENIIOTD  ORTOMODITA, Hr: £ — CYMMAPHAS [OI0HEL DBOeX TOPMOINLIX

HAKJIAI DK ABTOM OIS, eM
Fy- =4F . +4F, =4(F, +F,). (1.22)
Uucno 4 m {(1.22) NmocTARTEHO TOTOMY, 9TO B TOPMOTHRX MEXAHHIMAXY KAK
HCPCAHHA, TAK H SdAHHX KOUEC YOTAHOBIICHLL "1E TLIPE HEKLHAKH.

AdonyeTuMEle BeMMYMHE L, OpH Topumoskennn ¢ V, = 00 km/d cocTapnsmoT
400 — 1500 Jix/cw [2]. Menhime anadenaa 400 — 200 Jhx/fow™ npuaaMainT i
THIEWEH, 1PYy30BLIA  asrosMobaiied o asrobycos,  Dolblane AU IS KOBLIX

AR TOMODMITCT.

IMoBLIIeHHE TEMIIEPATYPLI TOPMO3HOI0 THCKA PH
OAHOEKEPpATHOM TOPMOACHHN

Koumueorso  reluiorsl, HeOoDXOAMMOE 1Y HAIPEHAHMY  TOPMOSHOIO  JQHCKD

MACCEI M, KI' OT TEMIOCPATYPEL {; 00 TEMICPATYPEL f5, O
O = C i U = L) =0 AL (1.23)

vae O KOUIH IECTBO  TEILIOTEL  KKaln Oy YACHULIAH  TELLIOEMKOCTL
MATCpHATA TopmozHoro Oapabana (kKran/kr*rpan): ans cramd @ gyryHa O, =
0,1 25kkanv/kr*rpan: ona cumymuaaa C,.—0.21 gkran/kr*rpan; mp — Macca IHCKA
OOHOTO KOMeCa. K A/ — MOBRIMIEHNE TCMIOCPATYPLEL, .

CuHTACKM, 9TO RCA KHHCTHYSCKAR HEPTHA ARTOMOOHTA, ARIGEVIIICTOCA ©0
CROPOCTLIO Vi KMOL HPEBPALEeICH B Ie1LI0, HAYLIISS Hd Hdl PeB BOCK TOPMOSHLIX
JUCKOB (MMM JUcKOB M DapabaHoB). YuUMThRIBaz, 4To OJHA KWIOKATOPHS (KKaT)
COOTRETCTRYET padore, paraott 4 1868107 T, v wenonkays ypanuenua (1.21) »

1.23), nouryaaenm R
( ) - ﬂ'l' f'urvrl_

Ar = = = . (1.24)
Copiriny 254-419-10° - O, T
30ecL: i "THCIIO FATOPMAEHBACMLIX KOITéc.
Hocme npeobpazoranuid wnveenm (0 )
—i1 ¥
o 1,034-10 "GV, _ (1.25)

0 yu i Py
[Tpr ogpokpaTHOM TOPMOMKCHHH aBTOoMOODHIE co ckopocTH V= 30 xnia
MOBBILICHHE TCMIICPATYPE TOPMO3HOTO OIHCKA A HC IO/LKHO NpCBuIIaTs 157 C.
Y¥MOHLIITHTL MOBLILIIGHHC TeMIICPATYPLI TOPMOIINIOre JHCRA BOIMOMKIO IT& TOINLED
g1 CUlr YAYULICHEH OUBOLE TEIULE, HO M 33 CUfT YMEHBLICHHH MACCEL S4B TOMOD LI
M VBCITHMYCHMSA MACCEI TOPMO3IHEIX JHCKOE.



"PHMEPH]:[E PacHeT JHCKOBOID TOPMOIHOI'O MEXAHHIMA

Tabmana 1.

Iz pezamaes gy

{ MMy sHAa "M M

i LATE R LT L.

TR Ly

Meleccn s rom oy Adir K 1875
Amaner p rmasHIro TOPMOIHOTO | . 12
LM THILTA
IepegaTou o YHCITO [TEIATTH =t 5

Iirl'
1 nprps ga i 0,92
MEKCHMAILIIOE VEHILHE HIE LI 2 F H KD
TpebyveMelil MorMeHT Mpp=M-, H-ma 167}
f.p.flnlll_L-ll-l |'lI-.I|I_I-I:-,-'[! []]l‘ll-ll-.'ll.l-ll:'llllll:'ll-l e . 115
HAETATKH
Eooasgmlinusenr rpeins Lt .1
AduamMeTpikl  TOPMOIHEXY  HHJTHHIPDOBR
COOTRCTCTRCHHO MSPSIHMX W Ianumx | o~z L S0
BERINEELE.
Pagimye BHYTPCHHCH  OREPYEHOCTH
h PHELHOHHOR HAKTAIKH TOPMO3HOTO | 1 WA Q)
A LE AT R
Pamave HAPYSHKHOM DI HOC TH
PPHELHHOHHCH HAKTAIKH TOPMOIHOIO [ 5, LB LT 140D
MALE L ETH L BRI
"J-"rf:-n B OXBATA dpprurIHo IO a° . &0
HAEJTATKH

¥ TouHeH e AHAMEeTPOBE di 1o TOPMOIHEIYX N ITHETPpOE 1 e e X 0T FEVIC I
AABTEHHA B TOPAMOINOM FH/IPOIPHBOTE

YOHIHe, LOABOAHMOE O 1IEAHIH
mHTHHaOpa. H e
.PF In = T.Pf -

JIlARmenue  WHIKOCTH R

TP TP RO

TOPRMOTHON

LS HBHE MO BOAH TEIIERM LPH A3B0SHHH iE eaany Pp= 500 H

P

_4Pgign  4-500-5-092

? el

314-327

CHOETE MR

K UUrreksy LIOPIiis VIR PO IO STy

(2.1}
(2.1)),

=286 H/iem =284 MIla.

Hopmansmaa cina N, JelcTBYROMIAA Ha OJUMH DopiicHs { 1.9) nepeannx konéc




My, 1670
2. 2-04-0115

Jlamnenwe B THApOCHCTeME P, HenhNo IuMoe  TTTE eoyianeua  a P
KOMECHOTD HMHHAPpA ¢ o =50 svn camy A= 18150 1] nomyasn mz (1.1 1)

P, _ANg 218150 025 H/em~ = 9,2 5MIla

il 314-5°
YTobDE poanmH3oBaTE HAa MOPHHE TOPMOIHOIC MHAMMIpa o, cuay Ny =
13 150H, neodxoaMmMo cosad1L 13 VHAPDCHE TEME TOPMUS LG IPHBOAR AaBieiHe &
= 92511/cnm”. Mpu vermwa va nemanm Op= 500 11T » raapocvcTeve co3TACTeR
OaBIcHHC H; = 254 Hicwu™. EcTe OBA BEDOIA:
H4) YBECIHIHIL AABICHHE B ITHAPUCHCTEME © LOMOLILIO FHAPOBEKY YMUOLD

VCHIMTEA B 925/284 — 3 .26 paz:
f) VREMHYHTR [HAMETP KOTECHOTO TMMHHApa npa [% = 284 Illem o

Ny = — 18150 H.

BCaMYHAaEL (1 1)

AN 418150
i, = 0 - [————— =4/8L4 =599 cm =90 M.
il 3.14 . 286

FacuéT Xo/a NeTaaH THCKOROTD TORMO3a

Xoao negamM UTd M3IHOWCHHOMD MEXaHM3IMA pPaccYMTRIBACM MO Y PEBHCHHIO
(1.17). Tlpuaanvas XOmocTod o TopinmEsa 5, =S.= (01w, a 3a30p MeORETY

MNOPUIHEM W IITOKOM IIAaBHOIO IHIHHIPpA &,= 2 MM H, HakoHel, — o,= d,
LI YHES M HPH MEHOCE TOPMOSHOM sakamm A = A =2 5 apa (1.17)

N (S +A) +di (5, + A,)]

‘ql.:lli.‘l.l. ={ _f_;l » + .:'1:_':'-' }Fn -
= - 3 .
={4[5 (0.01+ 0.25) +.’5 {D.Dl+ﬂ.15_}]+ﬁ_1}_ﬁ=
39
& 3‘135;*1“ +0,2)-55,4-5_27cm — 270 M

Pacadr ne UM UL ,IJ.L'-[lJUPMI:lLI,HH VELAPRILEY B AL M S RO UL,



MaKCHMANLIILIA XO4 neAa i Topmosa (270 MM) mpeBLimaeT JA0nyCcTHMLIA
papiiii 150 sa. TTOay"IHTL  MEHLIIHI  XOA MNeJalH BO3MONKIIO 34 CUIET
KOPPEKTHPOBKH MapaMerpoB TOPMO3ZHOIO MexamMi3ma o ryggponprsoga. Mz
ypapueuus (1.17) cneayer, 4yro CHIDKAasS AHAMCTPE!I KONECHBIX umapapor d,, d, i
VECIMYMBAY AHAMETP ITIABHOIO IIUIHHAPA L, MOXKIO YMEHLIIHMTE X0 nejaid 10
HeoOxoMMoro yporusa. OaHako, yMeHLIIas AHaAMETPhl KONECHLIX IMIHHAPOR dy,
> W VBCIIMUYHUBAY AHAMETP MNIABHOIO 'MAPOUMINHHAPA, MLl JIOKHLI VECIIHYMBATL
YACILHOC ddaBjicHue R B CUCICMC, d 210 BO3IMOIKHO JiMuis  UpM  YOTAHOBKC
TU/IPOBAKVYMHOIO VOIS, B ryrom CHyHas HAJI0 VMUHLKITIWNTE . BCITHHWMHY

JOIMYCTHMOrO H3HOCA 0 71 = 42 = L4 vmv =014 oM porma (1.17)
S :{44[5 (0,01 1-0,11:13)2{25 (0,01 + 0,14)] +0,2}-5 =

(4-2-25-0,15

+ 0.2 ] -5=15.7 cm =157 mm.
10,2

HC FD(') MLITIOC l'll')CRhI MICHWUEC RITONMTHC ,Tlﬁl'l'yl‘.T"M 0
Onp ¢ACIIC HHC CPCAHCTO VAT IO N0 1ABJICHHA Ha ()PHKLIHOIILY 10

HARJIAIRY TOPpMO3HOIo MCXaHH3IMa

Pacner peaémM s nepe X Koec, Kak nanbonee narpyskennnix (1.1%)

= N," 18150 _ 305 5 Hiem? = 31 MTTa.
% [n 6()

ITnomaar hp uKIgiomIoOH naknaaku (1.20)
_ 7wy =58 _3,14(147 -97)60° _ 3,14(196-81)
360° 360° 6

A =60 cm?2.

YacnpHOC AAaBICHUC HAXOAWTCA B JOMYCTHMBIX npcacnax. OHO A0/TKHO
Oblrn He esbuue 2 MITa.
Yaenbnan pabora rpenus
PacuéT yaensHoii paboThl TpeHHA BEAEM 110 (ropmyiie (1.21).

2 p
L, =GV 1875:98:60° 5\speo
YU 254F, 254480

Fy =8F =8-60= 480 cm”.
(Ha KQOKI0e KOJICCO NMPUXOAMTCS M0 ABC HAKIAAKI).
VacnsHaa paboTa TPCHHUA HC NPEBLILACT JONMYCTHMBIX NMPCACIOB.
[Mosbinenne TeMnepaTypbl NMPH OJHOKPATHOM TOPM OZAKCHHH
Morknmenwe remMnepaTypsr onpejenu no (1.25)

_1034-10°°G V7 1.034-10""1875-9.8- 30’

At =6,2"C.
CyAanT 0125-55-4
Macea onoro aucka (4 = 300 v Tonmimma 2 = 10mm; ¥ = 7.8 r/en)
red 3,14-30% -1-7.8
my = hy = a =5500r =5.5 kr.

[MoBbIIICHME TEMIICPATY Pl HE AOKHO OBITE Oonbime 15 C.
Ilpu pacuére Af nIPeANONAraliock, YTO TOPMO3HOMR AWMCK CIUIOLIHOM ©
d = 300 my. B aeficTBHTENLIIOCTH, OH HMEeT ellé H CTYITHILY, KOTOPas KPernHTCs K
CTYIIHLIC KOJI¢cCa, YTO YBCIAHYHBACT Maccy auckKa. Taxkum oOpasom, B pacuére
MUCIHOJILIOBAHE MCHBLLUAN MACCd AMCKd M PUSYJILIAT 1HHOJYHECT CH HECKOIL KO DoJibLe
ACHCTBUTEIIBHOTO, HO HE MPEBLILIACT AOMTYCTHMOTO Af <157,
BLIBOA: MPOU3BECTH pacyeT MIEMEHTOB TOPMO3HOH CHCTEMBI.



[Ipakruueckoe 3ausnrue NelS
Tema: Boccranos/ienne aerasieii aBToModnis
[eab: H3YUHTH CITOCOOBI BOCCTAHOBJICHHA JIETAJICH aBTOMOOHIIA.
3agaum: npakruyeckas padoTa 3aKII0HACTCH B BBIIOJIHEHHH 00YHAIOMMMHCA 1101 PYKOBOACTBOM
MPeno/jaBarTe/is KOMIJIEKca Y4YEOHBIX 3a/laHni, HanpaBAEHHBIX HA YCBOEHWE TEOPETHHUECKHX
ocos MJIK 3.3. Tionunr aproMo0mIei, NpHoOpeTeHHE MPAKTHYCCKHX HABBIKOB 110 H3Y4aeMOH
teme. [lpaktuueckoe 3auaTHe crnocodbcTBRyloT Oonee rIybOKOMY NOHMMAaHHID TEOPETHHYECKOIO
MaTcpHana yychHoro Kypea.
ObopyaoBanue H MarepHa/bl: pPa3spesHble MAKeTbl, ASTaJH, IUIAKATbI, WUIKCTPUPOBAHHBIE
anbOOMBI, CIpPaBOYHAA INTEPATYPA.
poroaHTELHOCTDL 3aHATHA: 4 Hac.
Xoa padorsl
I.  O3HakOMHTBCA €  OpPraHM3alMcH  NPOCKTHPOBAHHSA  TEXHOJIOTHYCCKHX  MPOLECCOB
BOCCTAHOBJICHUS JleTaleil.
2. PaccMOTpETh KJIaCCH(PUKALMIO TEXHOIOTHYECKHX MPOIIECCOB M0 BOCCTAHOBIEHHIO JIETAJIEH,
3. PacemoTpeTs criocoObl BOCCTAHOBICHUS JAeTaleH U cOOPOYHBIX ¢IHHHIL aBTOMOOHIIS.

MeToaH4yecKHe YKa3anus
1. TEXHOJIOTHYECKHE METO/bI BOCCTAHOBJIEHHA JETAJTEH MAIITHH
BoccTanornenne Je€TaliM — 3TO COBOKYIMHOCTB TEXHOJOTHHECKMX BO3JCHCTBHI C IIEJTBIO
NPHIAHAA H3HOILIECHHOH AeTali (POPMBI, PasMEPOB M IKCILIYATALHOHHLIX CBOHCTB, HCOOXOIMMBIX
JUIS TIPUBEJIEHHS €€ B MCIPABHOE COCTOSIHME. YCTpaHseMbie IpH BOCCTAHOBACHUH JeheKThl
OTHOCATCA K CHACAYIOIHM OCHOBHBIM Pa3HOBH/IHOCTAM: H3HOC H Pa3spyIUICHHSA ITOBEPXHOCTEI;
MCXAHUYCCKHE ITOBPCIKIACHUA JCTalciH; noreps (U3HKO-MCXAHHMYCCKHX CBOMCTB MaTCpHAIOB;
MOBPEXKIEHNA aHTHKOPPOZHOHHBIX TOKPBITHH H T.11.
Boccranosiende gerand  (HE3aBHCHMO OT  CTEMEHH M3HOCA) BO3MOXKHO — pasId4HbIMH
IKOHOMHYECKH  Lefnecoodpa3HbIMH - MeToaMu. MHOMKeCTBO NpHMEHAeMBIX Ha [pakTHKe
TEXHOJIOTHYECKHX METOAOB BOCCTAHOBJICHHA OOYCIIOBICHO pa3sHOOOpazHeM Ae(eKToB aeTasei
MalwnuH. BblOOp KOHKPETHOro Meroja 3aBHCHT, B MEPBYK oOuepedb, OT TOro, Kakue
IKCTITYATAMOHHBIE CROHCTRA JIETAIH JIOJIKHEI OBITE oDecriedeHsl pu ee BoccTaHoBneHHH. K HuM
OTHOCATCHA:
— HEIOCTHOCT M MAcca ACTANIH, PACMIPEACICHHC MACChI MCKY OTACIBHBIMU JICMCHTAMH H
€€ YPaBHOBEIIEHHOCTh,
CIUIOLIHOCTb, COCTAB M CTPYKTYpaA MaTepHala;
— YCTAJIOCTHAA MPOYHOCTD, JKECTKOCTh W JAPYTHE XapaKTEPHCTHKH JETAIH:
— TOYHOCTH TCOMETPUYECCKOH (OpMBI, pasMEpoB H  OTHOCUTEIBHOIO PACIOIOKCHUA
MOBCPXHOCTCH;
— IEPOXOBATOCTh, MHKPOTBEPIAOCTE H (DH3HKO-MEXaHHYECKHE CBOHCTBA (M3HOCOCTOHKOCTD,
KOPPO3HOHHAS CTOHKOCTb, JKAPOCTOHKOCTL W T./1.) padouuX MOBEPXHOCTEH U Ap.
B 3aBucuMocTH oT XapakTepa Jed)eKTOB, JUIX MX YCTPaHEHHS NPHMEHAIOTCA pPa3HOOOpa3HbIe
TEXHOMOTHYCCKUE METO/IbI, OTHOCAIIHECHA K CICAYIONIHM OCHOBHLIM FPYITIAM:
Cnecapro-mexanuueckas obpaborka
OOBEMHOE M TOBEPXHOCTHOE TUIAaCTHYECKOE JAeopMHPOBaAHHE
Csapka u naiika
Hannagrka
[TpuBapka META/UTHYCCKOrO CII04
MeTtannn3zauus 1 HanbUICHHE TTOPOUIKOBBIX MOKPBITHI
["anbBaHHYECKHE M XHMHUECKHE MOKPHITHA
DnekTpoU3UHECKs 1 MICKTPOXHUMUYecKas oOpaborka
; Tepmuucckas H XMMHKO-TCpMHUCCKas 00paboTka
10.  TIpuMeHeHHEe HEMETAUITHYECKHX (TIOJIMMEPHBIX ) MAaTCPHATIOB.
[To BO3/1€HCTBHK) HA MaTepHall BOCCTAHABIMBAEMON JETAJIH NMPHMEHAEMBIE TEXHOJOTHHYECKHE
METOJIBI JIETATCA Ha TPH TPYIINIEL:
l. Merojasl, ocymecrsiseMsle 6e3 cheMa MaTepHaa:
— MOBCPXHOCTHAs W 0O0beMHas oOpadoTka j1aiacHueM (kanudposanue, popMoobpazoBaHue);
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— TepMHYeckas  obpabotka (i yaydmenus  oOpadaTeiBaeMOCTH M JIPYTHX
TEXHOJIOIrHYCCKHX CBOﬁCTB, MOBEPXHOCTHOE HITH o0beMHOE YIIPOHHEHHE MATEpHAJIA H T.Il.);
— XHMHKO-TepMUUeckas obpaborka (18 1u((QY3HOHHOTO JIETHPOBAHHS ITOBEPXHOCTHOIO
C/1051, HACBILLIEHHUA HEMETA/UIAMH M T./1.) ¥ Jp.
2. MeTo/1bl, OCYIIECTRIAEMBIE CO CHEMOM MaTepHana:
MEXaHHYCCKHE (OIHOIC3BHHHBIMH H MHOTONE3BUHHBIMH HHCTPYMCHTAMH. CBA3AHHBIM H
cBOOOIHBIM a0pa3zHBOM);
—_ ICKTPOPH3IHYCCKHE (DNCKTPOMEXAHHUCCKHE, CKTPOIPOZHOHHBIC, YIbTPA3BYKOBbIC,
JYHEBBIC H le.), NEKTPOXHMHHCCKHE H XHMHYCCKHE!
— KOMOMHHPOBaHHBIE  (IEKTPOXMMHYECKHE  MEXAHHYECKHWE,  IEKTPOIPO3HOHHBIE
XHMHYCCKHE U 1p.).
3. MeTo/1b1, CONMPOBOKIAEMBIE HAHECEHHEM MaTepHana:
— TCPMHYCCKHC M TCPMOMCXAHHUYCCKHC  MCTOIALI  HAHCCCHMA  MCTA/UIMYCCKHX U
HEMETA/UIMYECKHX MaTepHaloB (HaIlaBKa, META/UIM3alMd M HallbUIEHHE [IOPOLIKOBBIX
MOKPBITHH, MPUIEKAHNE NMOPOITKOBBIX MATEPHAIOR, NMPHBAPKA METAITHYECKOTO CJIOA U JIp.);
WIEKTPOPHIHYECKHE (2JICKTPOHCKPOBBIC, BAKYYMHBIC KOH/ICHCALIHOHHBIC,
AMEKTPOIIMTHYECKHE H JIP.) H XHMHYECKHE.
HauOonee mmpoko npHMEHAEMBIE Ha TPAKTHKE METO/bI BOCCTAHOBJICHUA JA€TajJeH MalllHH,
OTHOCAILIHCCH K YKA3AHHBIM I'pylnaMm, NnpciacraBliCHbl Ha pUCYHKC.

5 | — NENTPOAYIORSIM )
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Puc. 4.1. TexHonan4eckMe METOLL! BOCCTAHOBNEHWA OBTENAE MELLAH

Paccmorpnm HazHavdeHue 1 obracThb NMPUMEHCHHA OCHOBHBIX METO/IOB.

Mexannueckas odpadorka IPHMCHACTCA. KakK CaAMOCTOATENILHBIH  METOJ BOCCTAHOBJICHHUA
JACTANICH noj pCMOHTHblﬁ pasMCp U NOCTAHOBKY JONOJHHUTCIBHBIX PCMOHTHBIX aeTancu; ans
MOATOTOBKH 3aroTOBKH K BBITIOJTHCHHIO OHPCHCHCHHOﬁ TEXHOJOTHYECKOMH OTicpanuH, HApHMED




META/UTH3alUH:  JUIA  OKOHYATC/IILHOI  00padOTKH  3aroTOBOK  TOC/HE  IUIACTHYECKOro
JIC(I)OPMHPOB&HHX HJITH HapalHBaHHA CJI0A META//Td Ha H3HOHUICHHLIE MOBEPXHOCTH.
O0OpaboTKoii 1101 PEMOHTHEIN pa3Mep BOCCTAHABIMBAKOT NEOMETPHUECKYIO (OpMY. TpedyeMyIo
LIEPOXOBATOCTh M TOYHOCTL H3HOLUICHHBIX [IOBEPXHOCTEH Jerasiei, BeJIMYMHY 3a30pa B
COE/IMHEHUH JIeTalIeH.
JIOTIOJIHHTENBHBIC PEMOHTHBIC JCTAIH MPHMEHSAIOT C LEIBI0 KOMICHCAUWH H3HOca padodmnx
MOBEPXHOCTEH JIETANEH, a TAKAKE NPH 3aMEHE W3HOMIEHHON HJIM TTOBPEK/ICHHON HaCTH CIOKHBIX
aeranci. Ilpu 3ToM 3a cuer marcpuana JOMOJHMTCILHOH PEMOHTHOH ICTalM KOHOMHYHO
MOI'YT ObITh OO€eCIeqeHbl 3a/laHHbIe YKCIUIYaTaAllHOHHbIE TPeOOBAHUS K H3/I€JIHIO B OTHOILIEHHH
H3HOCOCTONKOCTH, NMPOTHBO3AJUPHBIX CROMCTR, KOHTAKTHOH MPOYHOCTH H T.J1.
[InacTHueckoe JgeGopMHpOBaHHE MPHMECHSAIOT TPH BOCCTAHOBICHHHM PasMEpoB JeTalieid, HX
(DOpPMBI, YCTAJIOCTHOH MPOYHOCTH, JKECTKOCTH, H3HOCOCTOMKOCTH M JIpYrux (pH3HKO-
MCXaHHUYCCKHX CBOHCTB.
Ceapka # naiika [peJHa3sHa4YeHbl Ui BOCCTAHOBJICHMS LEJIOCTHOCTH M YCTPaHEeHHs
MEXAHWYECKHX TOBPEKJICHHH aeTaned (TpelMH, OTKOMOB, NMpoOOMH M T.M.), a HanjaaBka M
HaMNbUICHHE — U HapalllHBaHUA CJIOS MaTepHalla Ha M3HOIICHHBIC MMOBEPXHOCTH JCTAJICH, Kak
MPaBHIIO, TIO/L TOCHEAYIONIYID MEXaHHYecKyl o0padoTKy ¢ I1enbl0 BOCCTAHOBIECHHA HX
pa3MEpPOB H MacChl, H3HOCOCTOMKOCTH M JIPYIHX CBOJICTB,
[aJIbBAHUHCCKHE W XMMHYCCKUE MCTO/bI BOCCTAHOBICHHS LLIHPOKO NPUMCHSIOTCS B PCMOHTHOM
TTPOM3BOJICTRE JUIA:
— HAaHECCHHS CJI0A MaTrepHana Ha HM3HOLICHHLIC I[MOBEPXHOCTH AcTancit (XpOMHPOBaHHUE,
KENe3IHEHHE, HUKEIHPOBAHME) C LEeMbK BOCCTAHOBIEHHS Pa3sMEpPOB M IKCIUIyaTallHOHHBLIX
CBOMCTB (M3HOCOCTOMKOCTH H JIp. ).

3AUMTHI ACTANICH OT KOPPO3HH (LHHKOBAHUC, OKCHAHPOBAHHC);
— 3aMMTHO-JICKOPAaTHBHBIX  1eJei  (XpOMHPOBaHWE, HHUKEIWPOBAHHWE, IIMHKOBaHME,
OKCHAMPOBAHHE);
— MPUAAHUS  MOBEPXHOCTAM  jeTaieil  CreUanbHbIX  CBOHCTB  —  XOpouei
npupadaTeIBAEMOCTH  (MEJIHEHHE, JIY/KEHHE), TOBBIIIEHHON OTpakaTeIbHOH CIIOCOOHOCTH
(XpoMHPOBaAHHE, HUKEIUPOBAHNE) WK MICKTPHYECKOH 1PpoBOAMMOCTH (MeHeHue, cepedperne)
W T.L;
— 3AMUTEL OT HAVIJICPOKUBAHUA [IPH LIEMCHTALHN (MEAHCHHE), a TAKKE KaK MOACIONH 1101
JIPYTO€ NOKPLITHE (ME/1b, HUKCIIb) HIIH KaK TPYHT MO OKPACKY.
DNEKTPOoGH3NIECKHE M NIEKTPOXHMHYECKHE METOJBI, MpeaHa3HauYeHHBIC JUIA YIUICHHS €04
MeTaJL/1a, NIPUMEHSAIOT B OCHOBHOM [1pH 00paboTKe MOKPLITHH € BLICOKON TBEPAOCTHIO, KOI'Ja
TPAJAMIITMOHHBIE METOJbl MEXaHH4ecKoH o00paloTKH HEBO3IMOXKHBI MM IKOHOMHYECKH
HEBBIFOAHBI. DICKTPO(PHIMYECKHE METObl, O0O0CCrNEeUHBAIONIME HAHECCHHE CJIoA MeTalia,
NPUMCHAKOTCA, MNPCHMYIICCTBCHHO, JUIS  YIPOYHCHHS M TOBBILICHHA H3HOCOCTOMKOCTH
MOBEPXHOCTHOTO CJI0A JIETANH (JIEKTPOHCKPOBOE YIIPOUHEHHE, JIA3€PHOE MHKPOJIErHPOBaHHUE,
BAKYYMHbIE KOHJAEHCAUMOHHBIE METO/Ibl HAHECEHHUS MOKPBLITHI U Jp.).
Tepmuveckad W XHMHMKO-TepMHYecKas 00paboTka NpPHMEHAIOTCA JUIA BOCCTAHOBICHWA H
NPHJIAHNA MaTepHaly 3aroTOBKH TpedyeMoil CTPYKTYpbl H (PH3UKO-MEXaHHYCCKHX CBOICTB,
HeOOXOAMMBIX Juid  00padOTKM 3aroToBKH (OTKHMI) M IKCIUIyaTalMH JeTanu  (3akaika,
JIETHPOBAHHE TTOBEPXHOCTHOTO CJIOA M T.11.).
OrMeudeHHble criocodbl BOCCTAHOBJICHHA JeTaieii obecrieyuBaoT TpedyeMblii YpOBeHb KauecTsa,
KOTOpBIH JjiocTHTacTcs Onaroaaps nparMJIbHOMY BbIOOpY cnocoda, a TakkKe B PC3yabTare
YIIPABJACHHUA MPOLECCAMH HAHCCCHHS TOKPBITHI M mocieayiomeid odpabdoTkH  jaerasiei.
(CHOBHBIMH YHPABIAKUIHMH (balc'ropamn, BIIHAKIMIHMH Ha K44UECTBO BOCCTAHOBJIICHHBIX
JIETAJIEH, ABIAIOTCA CBOHMCTBA MCXOJHBIX MATEPHAIOB, TPUMEHAEMBIX TIPH HAHECEHHH
IIOKPBITHIL, H peKuMbl 00paboTky.
[Ipy awanu3c pazjIHYHBIX TCXHOMOMHYCCKMX MCTOJOB € TOYKH 3PCHHA TMPHMCHCHHA JUIA
BOCCTAHOBJICHHSA JACTANICH CACAYCT HCXOAUTH U3 HX (PH3UYCCKOH CYIIHOCTH U CTCIICHH BIHAHHS
HA FeOMETPHHECKHE MapaMeTpsl AeTaau M (PH3MKO-MeXaHHYEeCKHE CBOHCTBA €€ mMarepHana, oT
KOTOPBIX 3aBHCHT JOCTH/KEHHE 1IEJIH BOCCTAHOBUTEIILHOH OTIEpallH.
Hanpumep, noBeliieHHe yCTaJl0CTHONH IIPOYHOCTH [IPH BOCCTAHOBIICHUH JleTaiy odecrieynBaercs
YMCHBIIICHUCM KOHIICHTPAaTOPOB HAMpACHHH W CO3JIAHHCM B €C TMOBCPXHOCTHOM €J10C
HANPAKCHHIT CKATHS. DTO OOCTOATEILCTBO CICAYCT YYHTHIBATE [IPH OKOHYATEILHOI 00padoTke




BOCCTAHOBJICHHOM TMOBepXHOCTH. B  JanHoM ciyyae 3aja4a [OBLIICHUA YCTAJIOCTHOI
MPOYMHOCTH PEHIACTCHA, HAINpHUMEP, MMNITACTHYECKHM llC(t)OpMHpOBZlHHCM IMOBEPXHOCTHOrO CI0s
(HakaTBIBAHHEM pPOJIMKOM HJIH [IAPHKOM, BBITTIAKHBaAHHEM, JpolecTpyiiHoii 00paboTkoii,
YEeKaHKOH M T.1.). Dr1or Meroj odecrnedyuBaer BbUIOJIHEHHE ODOMX YKa3aHHBLIX YCIIOBHIL:
CHHKAETCA BHICOTA MUKPOHEPOBHOCTEH, YCTPAHAKOTCSH MOPhI U MOBBIIAETCA NJIOTHOCTH METAINA,
H3MEHACTCA CTPYKTYpa M TBEPAOCTL [OBECPXHOCTHOTO CJI0f, B KOTOpoM o0pasylorces
HANPAKEHHUA CKATHA, NPENATCTRYIONHE 00pa30BaHHIO YCTATOCTHBIX TPEIIHH.

BTopoil npumep OTHOCHTCS K BOCCTAHOBICHHIO KECTKOCTH jAcTaind. M3BECTHO, YTO KECTKOCTh
MaTepHala 3aBHCHT OT MOJAYJISL €I0 YIPYIOCTH, LIOITOMY VIS 1HOBBILICHUSA KECTKOCTH HPHIO/IHbI
TEXHOJIOTHYECKME METO/bl, BIMAIOIIME HA 3TY XapaKTEPHCTHKY MaTepHala — MEXaHH4Yeckas
(oOkaTeIBaHMe, YyibTpasBykosas o0paboTka), TepMOMEXaHMYCCKas M XUMHKO-TEpMHYECKas
obpaboTka, obecrnevnBamas HeoOX0MMBbIE H3MEHEHHA CTPYKTYPBI MaTepHaa.

3auacTyrl0 ONPCAC/ACHHAA 3ajadya MOKCET ObITh PCLUICHA Pa3/IMYHBLIMK  TEXHOJOTHUYECCKHMU
merojamu. Hanpumep, noebliieHHe H3HOCOCTONKOCTH I[OBEPXHOCTHOIO CHOSI JIeTAIM MOXKeT
ObITh ODEcrneMeHo METOojJaMH, OTHOCAIMMHCS KO BCEM YKazaHHbIM Bbilie rpynmam. [lo
(PH3HYCCKOI CYIIHOCTH 9TH METO/BI ACIATCH Ha JIBC OCHOBHBIC IPYIITILL:

— METO/IBI, OCHOBaHHBIE Ha (JOPMHPOBAHHH CTPYKTYPHI H CYOCTPYKTYPBI MOBEPXHOCTHOTO
CJI08 METaUla 3a CYEeT HM3MEHEHHA €ro XHMHUYECKOro cocTaBa (TepMHYEcKas W XHMHKO-
TepMUUCecKas 00padoTKa, 1a3CPHOC MUKPOJICIHPOBAHHUE U T.1.);

- METO/IBI, OCHOBaHHBIE Ha CO3/lTaHMH Ha BOCCTAHABIIMBAEMON  JIETANIH  CIIOA
META/UIHYECKOro HIH HEMETA/IHYECKOro Marepualia (ycTaHoBKa AOMOAHHUTEILHOH PEMOHTHON
JleTaNnu, HaIUlaBKa M HanblleHHe MaTrepuana, 3JEKTPOJHTHYECKOE MOKpPhITHE, OCaKIeHHe
MaTepHaia 3 ra3oBoil M mapoBoil (a3, HaHeCEHHE MOIUMEPHBIX MaTEPHAJIOB, IMATHPOBAHNE H
T.J.).

Bonpoce!, oTHOCamMecs K (GH3HYECKOH CYITHOCTH TEXHOJIOTHYECKHX METO/I0B, TEXHOJIOTHH HX
OCYILCCTBACHHA, O00JaCTH NPHMCHCHHA M [Ap. pPaccMOTPeHbl HHKE I LIHPOKO
PACIIPOCTPAHEHHBIX B PEMOHTHOM MPOM3BOJICTBE M HEKOTOPBIX NPOrPECCHBHBIX, HO MAalo
HCITOJIE3YEMBIX METO/10B BOCCTAHOBJICHHSA JIETAJICH MallUH.

2. BOCCTAHOBJIEHHE JIETAJTEH METO/IOM PEMOHTHBIX PA3SMEPOB
Boccranosienue conpsKenus ¢ NPHMCHEHHEM PEMOHTHBIX pasMEpoOB 3aKII04aeTcsi B TOM, 4TO
Ooznee A0pPOryw H OTBCTCTBCHHYIO JeTalb 00padaThIBalOT 10 H3HOLICHHOH MOBCPXHOCTH MMOJ
PEMOHTHBIH pasMep, a CONPAKEHHYIO JIETa/lb 3aMEHAIOT HOBOH, HMEIOMIEH TOT K€ PEMOHTHBIH
pazmep, obecnieyusas TpedyemMbii 3a30op Mexay Aeraasmu. Bmecro HOBOH jerasn Moxker
MCITOJIB30BATHCA  BOCCTAHOBJIEHHAA JI0 COOTBETCTBYIONIETO pa3iMepa W3HONIEHHAd JIETAllb.
CrnenoBarenbuo, PEMOHTHBIH pasMep — 9T0 OMWKalUMH K HOMHHAIBHOMY pasmep,
noay4acMelii 00paboTKOH H3HOIICHHOH JIeTanu npH 00CCneueHUH TPCOYCMOH reOMETPHUCCKOM
(OpMBI M IIEPOXOBATOCTH TMOBEPXHOCTH. PasznuyaroT CTaHAapTHBIE, PErIAMEHTHPOBAHHBIE M
CBODOAHBIE PEMOHTHbBIE pa3Mepsbl.

CraHJapTHBIE PEMOHTHBIE pa3Mephl IPUMEHAIOT TIPH  TPOHM3BOJICTBE 3allacHBIX HacTei.
BoccranasiuBaeMas JeTalb MOKET HMCTL HECKOJIBLKO PEMOHTHBIX pasMmepos: 1-if, 2-H H T.1.,
KaXKAOMY M3 KOTOPBIX COOTBETCTBYET OINPEACNCHHBI pazMmep norepxHocTH. CTaHaapTHbIE
PEMOHTHBIE pa3Mepbl M JONMYCKH HAa HHX YCTAHABIHMBAaeT pa3padOTYMK HM3JEIHA WIH 3aBOJ-
u3roropurellb. Bee peMOHTHbIE NPEeUPHATHS BOCCTAHABIMBAIOT CONPSYKEHHbIE JeTald B
COOTBCTCTBHH C HHMM.

PernaMeHTHPOBAHHbLIC PEMOHTHBIC pa3Mephbl YCTAHABIHBAIOTCA TEXHHYCCKUMH YCIOBHAMH Ha
PEMOHT psijia AeTanei U COeIHHEHMI.

O6paboTKy 1Mol CTAHAAPTHBIE H PETJIAMEHTHPOBAHHBIE PEMOHTHBIE pa3sMEPRI BEIYT /10 TEX T10p,
1HOKa He OyAer AOCTUIHYT IOCHeAHHIT pPeMOHTHBIT pasmep aeranu. [Ipemmyutecrso »roro
cnocoba 3akalouacTcs B TOM, HYTO OH TO3ROJACT MMCTh FOTOBBIC JUIS 3aMCHBI JICTANH H
OCYLLECTBIATE PEMOHT, COOMIOAas NPUHIMIT YaCTHYHOH B3aHMO3aMCHACMOCTH.

CeoOoaHBIC PEMOHTHBIE pa3zMepbl npeaycMmarpuBarT o0paboTky aertaneil A0 noay4eHUs
NPaBHJILHONH TECOMETPHIECKOH (opMBI M TpedyeMOH IEPOXOBATOCTH pPadovyHX TOBEPXHOCTEN.
ConpsikeHHas JeTallb HNOATIOHAETCS K OTPEMOHTHPOBAHHOH JeTaln JI0 ee pasmepa. B arom
C/Iy4ac 3apaHee M3rOTORHTH JICTAIH C OKOHYATC/ILHBIMH pa3McpaMi HEIb34.




Kom4yecTBO peMOHTHBIX pasMEpoB 3aBHCHT OT H3HOCA JeTalei COCAMHEHHS (H3HOLICHHBIX
MOBEPXHOCTEH COOTBETCTBEHHO OTBEPCTHS W Bayia) M npunycka Ha obpadortky. [Ipunyck na
00padoTKy, T. €. /10l MeTaula, KOTOPBIH B TNPOIECCE MEXaHHYECKOH 00padOTKH yaanseTcs ¢
[IOBEPXHOCTH JCTAIH, A0/DKEH 00eCleunTh NoJIy4eHHe PaBUIbHOM reoMeTpudeckoii GopMbl 1
3a/IaHHOI epoxoBaTocTH. [TOBEPXHOCTH ROCCTAHOBACHHOH JETANH HE JIOMAKHA HMETh CJIE0R
H3HOCA, PUCOK, [apalTHH, MUKPOCKOMTMYECKHX TPCIIHH H APYTHX AeEeKTOB.

OpHEHTHPOBOYHO NPHITYCK HA CTOPOHY MPH YHCTOBOIH 00TOMKe M pacTouke coctasiseT 0,05—
0,1 MM, npy wnugosanun — 0,03—0.05 mm.

JlonycKH Ha peMOHTHbIE pazMepbl HA3HAYAKTCH TAKHMH JKe, KaK U Y HOMMHAILHOIO pasMmepa
MOBEPXHOCTH.

MHHHMAIBHO JONYCTUMBIN THAMETP Bajla OnpeaeIsercs MPOYHOCThIO JIeTalH U MHHHMAJILHO
JIONYCTHMOH TOJIMHON TepMHUecKH oOpabotaHHOro morepxHoctHoro cios. [lo mpounoctn
ACTAJIH ONPCACHSIOT H MAKCHMAJIBHO JONMYCTUMBIH JHAMCTP OTBCPCTHA.

Boccranopienne Jlerasieil  110J1 pPeMOHTHBI  pasmep — OOEAOCTYIIHBIH 3KOHOMHUYECKH
MpPEKTHBHBII METO/, KOTOpBIH HEe TpeOyeT CI0XKHOrO 00OpYAOBaHMSA, COXPAHAET NPUHLIUN
B3aHMO3aMEHAEMOCTH JeTale B rpejaesiax OnpeIesieHHoro peMoHTHOro pasMepa. Hegocrarku
ITOTO METO/1a BOCCTAHOBIICHHA — YCIIOAKHEHHE KOHTPO/ISA W COPTHPOBKH JIeTasiel, COOPKH y3/10B
MW arperaTroB, YBEIMYEHHE HOMEHKJATYPhl 3amacHBIX YacTed M IUIOmMAIeH CKIAIACKHX
MOMCLICHUH ISt XPAHCHUSA ACTAICH.

CrocoboM PEMOHTHBIX Pa3MEpPOB BOCCTAHABIMRAIOT W pe3bOOBBIE coeimHeHna. B aTom ciydae
H3HOLICHHYIO pe3b0y B Dosee Aoporoii gerand pe3b00BOil napbl yAaadloT ¥ 3aHOBO Hape3aloT
pe3b0y MeHBIIEro pazMepa Ha Bajly HIIH DOJIbLIEro — BO BTYIIKE.

3. BOCCTAHOBJIEHHE ITOCTAHOBKOH JIOITOJTHHTE/IbHOH PEMOHTHOH
AETAJTIH

JlononuuTeNbHbIe PEMOHTHBIC JCTAIH NPHMCHAIOTCA MPH BOCCTAHOBICHHH H3HOLICHHLIX
Jeraneil noj PEeMOHTHBIE, a wHaule nojJ HOMHHalbHble paszMepsl. Ha npensapurensHo
00pabOTAaHHYH)  H3HOMIEHHYK)  MOBEPXHOCTh  JIETAIH  YCTAHABIMBAKOT  CIEIHAIBLHO
M3rOTOBACHHYIO JaonoiuuTensHy aerans (JAPM) 8 Buae srynku (puc. 4.3, a, 0). pessdosoro
BBepThIna (puc. 4.3, B), 3ybuatoro BeHma mectepuu (puc. 4.3, 1) H T.JI. DTHM crnocoOoM
BOCCTAHAB/IMBAIOT [0CAJ0YHBIC [MOBEPXHOCTH MO MOJMMIIHHKM KaYyeHHA Ha Bajax U B
KOPITYCHBIX JCTAMAX, OTBCPCTHA C H3HOUICHHOH pe3b00i, 010KH 3y04aThiX KOJICC M T.J1.
KperuieHne JOMOJHHTEIRHOH JETAIH MOKET OCYIIECTBIATHCA 3a CYET TapaHTHPOBAHHOIO
HaTAra, YCTAHOBKHM CTOINOPHbLIX BMHTOB WIM LINMACK (418 KpPeluleHHs BTYIOK, pe3bOoBbIX
BBEPTHINICH ), NMPHRAPHBAHHEM B HECKOIBKHX TOYKAX WJIH MO BCEMY KOHTYPY CO€/IMHEHMA
JICTaJICH, CKIICHBAHHEM.

COOpKy JONOMHUTCIBHON M BOCCTAHABIMBACMOH JICTAICH BBIMOIHAKT OOBIMHO MO MPECCOM.
[Ipn 7TOM NPOMCXOAUT H3IMEHEHHE pPa3sMEPOB BTYJIKH, YTO HEOOXOIMMO YUHTHIBATH IPH
OKOH4YaTeNbHOH oDpaborke ee paboueil nosepxHoctn. [lpu HanpeccoBke BTYIAKM Ha Bai
YBEJIIHYHBAETCA €€ HaAPYXKHBIH JIMAMETP, a TNPH 3aIPECCOBKE B OTBEPCTHE YMEHBIIAETCA e
BHYTPCHHHI JHAMETP.

AP (amynea) 4 4P (seepmeiw)

LR (emyrika)

Puc. 4.3, [Ipumepsl NpHMEHEHNA JOTIOJIHUTEBHBIX PEMOHTHBIX JI€TANICH JUIS BOCCTAHOB JICHHS:
a, 6 — LWMJIMHIPHYECKHX OTBEPCTHI; B — Pe3b00BOro OTBepCTHs; I' — BeHla 3y04aroro Koleca
K pacucTHOH TOMIMHE BTYAKH HCOOXO0AMMO NpHOABHTH NPUNYCK HAa €C¢ MCXaHMYCCKYH)
00padoOTKY 1MoCIIe 3aMpPeCcCOBKH.

[lpy Oonbmmx Harsrax, a TakKe /Ui TOBBIIIEHWA TPOYHOCTH COEAWHEHHMA BTYJIKH C
BOCCTAHABINBAEMOH JETaNbi0 HMX COOPKY OCVIIECTBIAIOT C HArpeBOM OXBAaTHIBAIOIIEH WIIH
OXJIAKIEHHEM OXBAThIBAEMOI J1eTalIH.



Cranbabie BTYIKH, HalpuMep, HarpesaloT 1o Temmeparypsl He Oonee 600 °C. Oxnaxzaenue
MNPOH3BOJIAT B PA3JIMMHBIX CPEAax: B dKHIAKOM KHCI0POAE, XKHAKOM A30TE HIITH TBEPJAOM JITHOKCH]IE
yrIIepo/ia, TeMIepaTypa HCIIapeHHs KOTOPBIX COCTABIAET cooTBETCTBEHHO -196 °C, -183 °C u -
79°C.
Hezarucumo oT cnocoda coeIMHEHNA MOCajKa RTYJIKH € HATATOM CHHTAETCS FOJAHOMH, €C/IH OHa
HCKITIOYaeT J1000¢ OTHOCHTEABHOE MepeMelicHHe JeTaleii  COoeAMHEHUs B IIpoIecce
IKCIUTYATAIMH
TeXHONMOrHYeCKHH NPOLECC BOCCTAHOBIACHHS M3HOLUICHHOIO OTBCPCTHUA B KOPNYCC MM LLICHKH
BaJla BKJIKOYACT CJIEYIOUNE Olepaliuu:
— MexaHuueckas 00paboTka W3HOIIEHHEH MOBEPXHOCTH MO 7-My KBAJTHTETY TOYHOCTH C
mepoxosaroctbio Ra = 1,25--0,32 MKkM;
— 3alpeccoBKa B OTBEpPCTHE (HANpeccOBKa Ha Bajl) PEMOHTHOH BTYIKH H  NPH
HCODXOAMMOCTH ¢¢ (PMKCalns 3a CUCT YCTAHOBKH WITH(TOB, BAHTOB, CKIICHBAHHA, CBAPKH M T.11.;
— MexaHuyeckast 00padoTka peMOHTHOM BTYJIKH ¢ TpeOyeMOi TOUHOCTBIO.
IIpy BOCCTAHOBIEGHHH ATHM CMOCOOOM YYTYHHBIX JI€TaJ€H NMPUMEHSAIOT CTAIbHBIE PEMOHTHBIE
BTYJIKH.
Pa3HOBHIHOCTBIO paccMaTpHBAEMOr0 METO/Ia PEMOHTA ABIAETCA BOCCTAHOBIIEHHE TNMOCAIOYHBIX
OTBEPCTHH 1101 INOIIUITHHKH KaY€HHA CBEPTHBHIMH BTY/IKAMH.
TexXHOMOrHYECKNI 1TPOLECC BKIIOYACT B ¢COS CACAYIOLIHE NMOATOTOBUTCIILHBIC ONCPALINK:
— H3TOTORJIEHHE CBEPTHONH BTYIIKH,
— pacTauMBaHUe OTBEPCTHA M Hape3aHHe B HEM BHHTOBOH KaHaBKH TPEYIOJILHOIO
npoduns;
— YCTaHOBKY BTYJIKH B PEMOHTHPYEMOE OTBEPCTHE H €€ PacKaTKy.

00padoTKy YCTAHOBIICHHOMH BTY/IKM B COOTBETCTBUU € HCPTCIKOM HA HOBYIO JACTAIb.
3aroTOBKH CBEPTHBIX BTYJIOK MOJIYUAKOT PE3KOH CTATBHOH JIEHTH Ha TOJIOCH
3aroTOBKY CBOPAYHBAIOT BO BTYJKY C MOMOLILIO CHELUHANLHOIO MPHCIOCOOICHHS, [TOC/IE Yero ¢
OJIHOT'O M3 €€ TOpLOB cHUMaIOT (acky. Menonesys cnenuansuyio onpasky 3 (puc. 4.4), kotopas
KPENMUTCA B MHHOIHA 5 3anHell 0a0KH TOKApHOTO CTaHKa, CBEPTHYIO BTYJIKY 2 YCTaHaBIMBAKOT B
MOArOTOBAGHHOE OTBEPCTHE BOCCTAHABIMBAEGMOM Jdetanu |, 3akpensieHHoH B narpoHe 6. 3arem
CHEIHATBHBIM PACKaTHHKOM TPOW3BO/IAT PACKaTKy BTYIKH B OTBEPCTHH TIPH OKPYXKHOMH
ckopoctt 50—70 m/Mun v nogave 0,3—0,4 mMM/00. 3aKmOUHTENBHON onepauuel ABIsSeTCA
MCXAdHHHYCCKasn 06pa60"n<a ycrauoancnuoii BTYJIKH B COOTBCTCTBEHH C HCPTCKOM HA HOBYHO
aerank. TpedyeMas TOYHOCTh BHYTPEHHEH MOBEPXHOCTH BTYJIKH 00€CIIEUHBAETCA PACKAaTHHKOM.
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Puc. 4.4. CxeMa ycTaHOBKH CBepPTHOMH BTYIIKH: | —JeTans; 2 — cBepTHas BTYJIKa; 3 — ONpaBKa;
4 — wTnd el S — NUHONL 3a0HeH 0a0KH; 6 — NMaTpOH TOKAPHOIO CTaHKa

[Ipn BoccranoBieHUH Pe3b0OBOIO OTBEPCTHS JAONOIHHTCALHYIO PEMOHTHYIO JICTallb BbITOIHAIOT

B BHJIE pe3rOOBROI crimpanbHOi BeTaBkH (prc. 4.5). Takne BCTaBKH YBENIHHMHBAIOT HAJICKHOCTh

pe3LOOBLIX COCAMHEHNI AeTanei, 0coOCHHO W3 AIOMHHHEBBIX CIUIABOB M YyryHa. CnupanbHbie

BCTABKH M3rOTABIMBAKOT M3 KOPPO3HOHHO-CTOHKOH VIPYroH IIPOBOIOKH pOoMOHYECKOro

ceueHud. g BoccTaHOB/IEHHA pe3bOOBOr0 OTBEPCTHA HEOOXOAMMO:

PAcCBEPIUTL OTBEPCTHE 0 KOHAYKTOPY M CHATL (PacKy, NPH TOM CMCILICHHE OCCH
oTBepcTHi onyckaerca He donee 0,15 MM, a nx nepexoc He 6onee 0,15 mm Ha umae 100 MMm;
— HapesaTh pe3b0y B paccBep/IeHHOM OTBEPCTHH,

YCTAHOBHTH Pe3b00BYIO BCTABKY B OTBEPCTHE H YIAIHUTH €€ TEXHOIOIHYECKHIT [10BO/10K;
— MPOKOHTPOIHPOBATE KA4YECTBO BOCCTAHOBIEHHA Pe3bOBl € MOMOIIBIO «POXOJAHOTO» H
«HETPOXOHOr0» KATHOPOB HIH KOHTPOABHOTO DOITA.




Puc. 4.5. PessboBas cnupanbHas BCTaBKa

BoccTaHOBIEHHE 3aMEHOH YacTH JIETAJIH. JTHM METOJ0M BOCCTAHABIMBAKOT JOPOrOCTOAIIHE
WICMCHTbI KOHCTPYKUMH. M3HOLWEHHYIO YacTh ACTalli YAQISIOT, @ H3IOTOBJICHHYIO BMCCTO HEC
JIETAIB COSIMHAIOT C BOCCTAHABIIMBAEMOI JIETAITBIO HAIIPECCOBKOI, CBAPKOI, CKIICHBAHHEM H T.1I
Ha puc. 4.3, r nokasal BapHaHT BOCCTAHOBJICHHSA 0JIOKa 3y0UaTLIX KOJEC, B KOTOPOM 3yOUaThlii
BeHel 2 3aMeHeH HOBBIM. JI71g 3TOro craphlii BeHell cpe3aloT, HAalpeccOBLIBAIOT HOBLIH, KOTOPBI
JIOTIOJTHHTEIBHO (PHKCHPYIOT CBapHBIM IMIBOM 3, M Hape3aloT HOBBIE 3y0bA. Eciam 3aMeHAeMbIH
3y04aTblH  BCHCL MOMICKHT 3aKalke, TO U1 yMCHblUucHMA jaedopmaumii  Osioka u
NpEYNPEX/JICHHA OKHCIIEHHA €ro MOBEPXHOCTEH BEHEIl HArPEBAIOT TOKAMH BBICOKOH HacTOTHI.
[TpuMeHsETCA TAKKEe MEXaHHYECKOE COCIMHEHHE HOBOIO BEHUA ¢ OJI0OKOM 0e3 CBapKH.

4. BOCCTAHOBJIEHHE JJETAJEH INIACTHYECKHM JE®OPMHPOBAHHEM
OO0was xapakTepucTHKa M HaA3HAYEHHE METO/10B BOCCTAHOB/ICHUS.
[InacTuueckoe nedopmMupoBanne — 3T0 HeoOpaTHMOE H3IMEHEHHE (POPMEI H pazMepoB Tera Oe3
HapYIICHHA €ro CIUIOWHOCTH B pPe3ybTaTe MEXaHH4eCKOro BosjiciicTBHs. Boccranosienue
ncmcii ITUM CrocoOOM OCHOBAHO HA HCMOIL30BAHHH TUIACTHYCCKHX CBOMCTB MaTcpuaia,
0sarogaps KOTOPBIM MOKHO TIPHIIOKEHHEM HArpys3kH H3MEHATH (JopMy H pa3Mephl 3arOTOBKH
PN IOCTOAHHOM ee Oo0BbeMe 3a cuer [epepacnpeieseHns MeTala Ha H3HOLIEHHbIE
MOBEPXHOCTH. B 3aBHCHMOCTH OT CBOWMCTB MeTa/ia IjiacTHYecKoMy Je(OPMHPOBAHHIO MOTYT
MOJABEPraTrbCs JeTal, Kak B XOJOJHOM, TaK W B ropsYeM COCTOSHHMH (IIpH Harpese 0
Temnepartypst cbie 400 °C).
Jlna negopMupoBaHHA A€Tajlei B XOJOAHOM COCTOAHHH HEOOXOAMMBI 3HAUYHTEIBHBIE BHEIIHHE
YCHIIMS, TAK KAk B MeTasie HeoOXOAMMO CO3/1aTh HAIPAKEHHs, NPEBbILAIOIIHE [Ipelesl ero
ynpyroctu.  l[loatomy  nedopmupomanme  jietaneii  NMPOM3BOJMTCA B CHEIHAIBHBIX
NPHCIOCOOICHUAX Ha Ipeccax.
Heranu w3 Hu3koyrnepoaucteix craneit Teepaocteid a0 HRC330, a Takke w3 uBETHbIX
METAJJIOB H CIUIaBOB OOBIYHO AC(POPMHPYIOT B XOJTOIHOM COCTOSHHH O€3 TpeaBapHTENBLHOM
TepmooOpadorku. dedopmupoBanue MeTaia COIPOBOKIACTCH CABHIOM aTOMOB MIIH I'PYIIL UX
(3cpeH, KPUCTAUIOR), MPH ITOM MPOMCXO/IMT YIIPOYHCHHC (HAKIICI) MCTala, MOBLINAKTCA €ro
TBEPAOCTD ¥ IIPEACIT IPOYHOCTH MPH OJHOBPEMEHHOM MOHHKCHHH TUIACTHYCCKHX CBOMCTB.
I.Iﬂﬂ YMCHBIICHHA YCHIIHA nedmpmuposanm HacTO NPHMEHAKT HArpeée ACTATH. ﬂpn ITOM
HEOOXOIHMO YUHTHIBATL BEPXHHI MPEJIET HarpeBa v TEMIEPATYPY 3aBEPIICHHUS MIACTHYECKOTO
jgedopmupoBanus  Mertaia. OTHOCHTEIBHO HU3Kas TeMmlleparypa B KOHIE lpolecca
Ae(hopMHPOBAHHMA MCTAIIA MOXKCT NIPHBCCTH K HAK/CMY M MOARICHHIO TpeuiH. B 3aBucHMoOCTH
OT KOHCTPYKIMH JACTAJIH, XapaKkTepa H MECTa H3HOCA NPUMCHSIOT OOILHH HIIH MECTHBINH Harpes.
B HarpeToM cOCTOAHHH BOCCTAHABIMBAIOT JICTATN W3 CPEIHE- U BLICOKOYTIEPOAHCTHIX CTANCH.
[Tnactnueckoe AcHOPMHPOBAHUE TNPHMEHAOT TPH BOCCTAHOBACHHM (OPMBI M pasMEpoB
Jeraned, a rtakke (PUIMKO-MeXaHMYeCKHMX CBOHCTB MartepHaita. Jleraiu BOCCTAHABIMBAKOT
MPaBKOM, OCAJAKOM, BAABRIMBAHHEM, pazjaaueil, o0xaTHeM, BBITAXKKOH M Hakatkoi. dDopmy
JleTanei, M3MCHCHHYIO BeeacTBHe jAcopManuii oT M3ruda ¥ KpydyeHHUs, BOCCTaHABIHBAIOT
MPABKOH CTATHYECKHM HArpyXeHHEM HIIH HAKJICTOM.
BoccTaHoBAEHHE MEXaHMUYECKHUX CBOWHCTB Marepuana JACTalcii MOBBILIEHHEM HX YCTAJOCTHOM
[IPOYHOCTH M HM3HOCOCTOHKOCTH OCYIIECTBIAIOT CIIOCO0AMH IOBEPXHOCTHOI'O ILIACTHYECKOI'O
nedopMupoBaHH, K KOTOPBIM OTHOCATCA: 0DOKATKa POJIMKaAMH M IIAPUKAMH, YEKaHKA, alIMa3HOe
BBITJIAKMBanKe, JApodecTpyitnas oOpaboTka u Jp.
BoccTaHoBiaeHne  pa3MeEpPOB  M3HONMIGHHBIX  JIeTalei  IUTacTHHECKHM  JiehopMHpORaHHEM
JIOCTHTAETCA B MPOLECCE NepepacnpeaeneHds MeTaana ¢ HepadouMx JIEMEHTOB JeTalnel Ha
H3HoWeHHble. BoccraHosienue nepBoHavaIbHOH (POpMbI JeTalel 11paBKoil OCHOBAHO Ha
YIPYruX CROHCTBAX Marepuana jerand. BoCCTaHORIEHME YCTAJIOCTHOH MPOYHOCTH W
H3HOCOCTOMKOCTH JACTAlICH TMPON3BOJHUTCA TOBBIIICHHECM TBECPAOCTH TMOBEPXHOCTHOIO CIOS
METAJIA H CO3/IAaHHEM B HEM OJIArONpHATHBIX OCTATOYHBIX HANIPSKEHHIH CKATHA.




Boccranosienue jgeraneil ocaakoi. Ocaaka nMpUMEHAeTcs JUId YMCHBIUICHHSA BHYTPCHHETO HITH
)’BCJIH‘ICHHH Hapyxmoro ;mamerpa JICTa.Tleﬁ THIIA BTYJIOK, a TAaK¥Xc¢ yBenuqumr Hﬂp)’)KHOl‘O
JMaMeTpa CIUIOMIHBIX JIETaJleH 3a CYET YMEHBIIEHHA WX UIHMHBI (puc. 4.6, a). YMeHbIICHHE
BBICOTHI JIeTallel B 3aBHCUMOCTH OT Be/IMYMHBI BOCHPHHMMAEMOH B Ipouecce IKCIuIyaTaluu
Harpy3KkH He nperbimaet 8—15%.

[lpn ocaake nanpasieHue acopMamuy JACTand NEPHCHIHKYIAPHO HANpPaBACHUIO ACHCTBHS
Harpysku. s coxpanenus ¢Gopmbl OTBEpCTHI, KAHABOK W NMpoOpe3eH mnepej 0cajkoii B HHX
YCTAHABJIMBAIOT CTAlbHbIC BCTaBKH. Ocaaky NPOBOAAT B CHCUHANLHBIX MPHCIOCOOICHHAX €
IIOMOLLBK) BHHTOBbLIX MJIH I'MJIpaBIH4ecKkux npeccos (puc. 4.6, 0). [locne ocajiku orsepcTie BO
RTYJIKE 00padaTeiRatOT 1A obecneueHus TpedyemMoii TOYHOCTH M IIEPOXOBATOCTH MOBEPXHOCTH.
Boccranosienue Jeraned pasjadeil. Pasjgadeil BOCCTaHABIWBAIOT HAPYKHBIH JHAMETP MOJIBIX
Jetaned (BTYJIKH, Talbllbl M JIp.) 3a CYET YBEJIHYEHHA HMX BHYTPEHHEro /HameTrpa MNpH
NPHIOKCHNH paJHaJbHO HanpaeiCHHBIX ycuauil (puc. 4.7, a). HanpapicHus ycuIMi M
gedopMaumit  coBlajalT, HOMTOMY  BbicoTa jedopMHpyeMbIX jletalleil  1IpH  pazjiade
MPaKTHYECKH HE H3MEHACTCHA.

B 3aBHCHMOCTH OT CBOHCTB MaTepHaia pasjaya JACTaICi MPOBOAHTCH Kak B XOJOAHOM, Tak U
HarperoM coctoaHuu. Jna pa3iayun sietanm yepes oTBEpCTHE

DI
Puc. 4.6. Inactuueckoe aedopMHPOBAHHE OCAIKOH: a — IIPHHIMITHATLHAA CXEMa MeTo/a; 6 —
cXeMa npucnocodnenus s ocaiku Bryiaku; 1.4 — onpasku: 2 — Bryika;3 — u3jgenue
Boccranorienne naeranei pasznaued. Paznavel BOCCTaAHABAMBAIOT HAPYKHBIH JIHAMETP TOJIBIX
Jetaned (BTYJIKH, [aublUbl M JIp.) 3@ CYCT YBEJAWYCHHS HX BHYTPECHHErO AMaMmeTpa Ipu
NPHIOKEHNH paJnanbHO HanpasnaeHHbIX yewmuil (puc. 4.7, a). Hanpaenenus ycunmii u
aedopMalHii - COBIAAOT, TOATOMY BbIcOTa JAcGOPMHPYEMBIX J€Talneil TMpH  pasjaue

HNPAKTHYECKH HE H3MEHSCTCA.

B 3aBHCHMOCTH OT CROIICTB Marcpuaza paszjava JCTaicii MPOBOJNTCA KaK B XOJIOJAHOM, TaK W
HarpeToM cocrosaud. JUIs pasjaud JeTaliH depe3 OTBCPCTHE IIPOJABIMBAIOT MMYaHCOH, B
Ka4eCTBE KOTOPOro HacTto Hcenonb3yior wapuk (puc. 4.7, 6). Ocrarounas pedopmaums
(YBETMYEHHE [JHMaMeTpa) JETald 3aBHCHT OT YIPYIrHX CBOICTB MaTepHalla M TEMIIEpaTyphl,
JMamerpa nyaHcoHa. MakcuMaibHoe 3HadeHue jgedopMaluy OrpaHHYeHO H3-3a BO3MOKHOCTH
o0pa3oBaHHA B JICTATH TPCHIMH. YCNOBUA JAC(OPMHUPOBAHHSA CYILCCTBCHHO YIYMINAKOTCA MPH
HCKITIOYCHHH TEPeMCIICHHS TMYAaHCOHA BJOJL OCH JeTalld M YCTpaHeHUM Olarojaps >ToMYy
TpeHus Mexay Humu. Paznawa geranu B 9TOM  CllyqMae  OCYIIECTBIAETCH  PaanaibHO
nepeMeIarIMMHCS JIEMEHTaMH.

Puc. 4.7. [Inactuueckoe aeopMHpOBaHHE pa3jaueii: a — NPUHIKNHAIBHAA CXeMa MeTo/1a; 0 —
CXEMa paszayM LWapHKOM: B — CXEMa pa3jayu onpabBkom

Ha »rtoMm npuHnune ocHoBaHo mnpucrocodnenne (puc. 4.8) A paznaum BTynok. Owo
BLIMOAHEHO B BHAC LITAMIa C PacXoAflWIMMHCA B PaJMaIbHOM HAMpaBiICHHUH KIMHLAMM-
CEKTOPaMH 7, Kaxk/Iblil H3 KOTOPbIX /Ul OPHEHTAlUH CHabKeH Hanpassaome mWnoHKkon 3.
BoccranasmiBaeMas BTY/JIKa 4 OXBaThIBAET CEKTOpa, KOTOPHIE, ONUPAACh HA IUTATY 5, NpH
epeMelieHHH KOHHYECKOro IyaHCoHa 2 BAOJb 10 OCH 1TOJIYHAIOT [epeMeLlieHHe B painalbHOM
HaIpaBJICHHH H PaCTATHRAIOT BTYIIKY 4 J10 3aJ1aHHOTO pa3zMepa.



YeM Oomplie CEKTOPOB, TEM TOYHEC BHYTPCHHSA MOBCPXHOCTH BTYJIKH MPHOIMKACTCS K
HiHHApHYeckoi. OOBIMHO KOJTHYECTBO CEKTOPOB HE mpeBbimaer 12, a yron npu RepiuHHe
KOHHYECKOI MOBEPXHOCTH ITYAHCOHA IPHHUMAaETCA paBHBIM 8—10°,

Puc. 4.8. Cxema npucnocodiieHus JUis pasjadu BTYIKH: 1 — KIHH-CeKTop; 2 — 1yaHcoH: 3
Harnpagsifwolias mnoHka; 4 — nedopMupyemas BTYIKa; S — nauTa
Boccranosienue BuiaBiiBanieM. BelIaBIUBaHNe MMO3BOJISACT YBCIHYHTEL HAPY/KHBIC pasMepsl
JIETAJIH MYTEM BBITECHEHHS METa/la B HAmpapleHHH, NEPHEHIHKYIApHOM yeuanio P (puc. 4.9,

a).

OT ocaj Ky OHO OTIIHYACTCS TEM, YTO BLICOTA JI€TA)IH He U3MEHSETCH, a YBeJIMYCHHE ee JHaMeTpa
MPOMCXOJMT 33 CHET RBRbUJIABIMBAHMA MeTa/ula M3 Hepabouel wacTH. BeiiaBanBaHueM
BOCCTaHaBAUBAIOT 3yOuartbie kosieca (puc. 4.9, 0), ODOKOBBLIC IMOBEPXHOCTH UUIHIICB Ha Bajlax
(puc. 4.9, B) u T.21.

HIauusl NpoKaTeIBAOT BAOJIL HX MPOJAOILHONH OCH 3a0CTPCHHBIM POJIHKOM, KOTOPLIH BHCAPACTCSA
B METAJLI M pa3BOANT LKL B 00e cTopoHbl. MHCTPYMEHTOM citykaT pojiMKH auameTpoM 60 MM
¢ paanycom npu Bepinne 0,3—0,4 mm. Harpyska Ha ponuk cocrasaser 2,0—2,5 kH.
Boccranosinenue 1o HapyKHOMY AWAMETPY BBIIABIWBAHUEM JeTalcH THIA JHCKOB (3y04arbie
Komeca W JIp.) TPOM3BOJMTCA HA mnpeccax B wrammax (puc. 4.9, 0). 3arotorxy
(BOCCTAHABJIMBACMYKO [CTa/lb) YCTAHABIWBAKOT € MOMOIULIO ONPaBKH 2 M UCHTPUPYHOLICH
pazpesHoil Brynku 3 B Marpuue 7. Boigasinusanue npoHCeXoAuT 1oj JieiicTBHEM IyaHcoHa 4, a
NMpaBWiIbHAsA reoMeTpHuecKas (opma HapyXHOH MOBEPXHOCTH 3aroTOBKH oOecreuvBaercs

OrpaHHYHUTCIIBHBIM KOJLIIOM 5
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Puc. 4.9. Ilnacruueckoe aedopMHpOBaHHE BbIIABIHBAHHEM: 2 — MPHHIUITHATILHAA CXEMa
BbIJaBJIMBaHHA; O— CXeMa BbIIaBIHBAHMUS B LUTAMII; B — CXEMa BOCCTAHOBJAEHUA LUIHLA; | —
BLITAJIKMBATE/Ib, 2 — OIIPABKA; 3 — LEHTPHPYIOLIAsA BTY/IKA; 4 — [YAHCOH; 5 — KoibLO; § —

3arO0TOBKA; 7 — MaTpHila
Boccranosienne obxkaruem. OOkarue NPUMCHAIOT JUIA  BOCCTAHOBJICHHS BHYTPCHHETO
JIHAMETPA TMOJBIX JIETATel THIIA KOJIEH W BTYIOK C M3HONICHHBIM OTBEPCTHEM, YMEHbINAA HX
HapyKHb1t auamerp (puc. 4.10, a) no HanpaBAEHHIO ACHCTBUA CRUMAIOLIETO YCHIIHS.
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Puc. 4.10. Cxema nnacruyeckoro jgedopmupoBanns obkarueM: a — NPHHIUIIHAIIbHAA cXxeMa; O
— CXeMa NPHCIoco0IeHHs U1 00KaTHA BTYI0K, | — OMOPHOE KOJIBIO; 2 — MaTpHia; 3 —
BOCCTAHAB/IMBaeMas BTYJIKa; 4 — olpasBka



OTHM  METOJOM  BOCCTAHABJIMBAIOT TAaKKE JCTald ¢ HU3HOWICHHBIMH  BHYTPCHHHMHU
MOBEPXHOCTAMH 34 CHET YMCEHBUICHHMA HAPYAXKHBIX PasMEpoOB, KOTOPbLIE HE BIMAKT Ha HX
paboTOCTIOCODHOCTH (KOprnyca THAPABIWYECKHX HACOCOB, NMPOYIIHHBI PHIYAroB, BHIOK H JIp.).
OOxarne UPOM3BOJMTCA B XOJOAHOM  COCTOSHHM 110l I1IPECCOM B CHELHAJIBHOM
npucnocodbaenun (puc. 4.10, 6). Bryaky 3 npoTaskuBalT uyepes MaTpuily 2, KOTopas HMEeT
CY/KAIOIIee BXOAHOC OTBEpCTHE MOA VyriaoM 787, KamuOpyloumyl 4YacTb H BBIXOAHOC
oTBepcTHE, pacimpaiomeecs noja yrinom 18—20° Kamubpyromas gacte MaTpHilbl 1O3BOJIAET
YMCHBUIMTL BHYTPCHHHH IMaMETp JACTAJIH Ha BCAMYHMHY HM3HOCA € YYCTOM MPHITYCKAa Ha
pasBepThiBaHHe 10 TpedyeMoro paiMepa.

BoccTaHoBRIEHHE BBITAKKOH. BBITAXKKA npuMEHAETCA 118 YBEIMYEHUA [UIMHBI JETaleH B
pe3yJILTaTe MECTHOrO 00KaTHA B HANPABICHHH, MEPNCHAUKYISP HOM yeHmuiwo (puc. 4.11), n
HEKOTOPOI0 YMEHBIICHHSA TUIOMAAH HX NONEPEHHOro ceyeHnA. BRITSKKY MPOH3BOAAT OOBIMHO B
XOJ0IHOM COCTOSIHUH.

Puc. 4.11. Cxema mactuyeckoro 1eGopMHpPOBaHHS BLITAKKOM: 5 — HanpasieHnue gedopmannu
aeranu; Pa— aciicteyroniee ycuiaue: | — 3aroToBka; 2 —IyaHCOHEI
Boccranopiaenue pakarkoi. Hakarka npuMeHseTcst i YBCIHYCHHS JHAMETpa H3HOMICHHBIX
HApYXKHBIX HOBCpXHOCTCﬁ 3a CHET BhITECHEHMA Mmertauia. B kauecTBe HakarHoOro HHCTPYMCHTA
ACTIONB3YIOT 3yOUaThIil pOJIHK (puc. 4.12) ¢ wmwarom 3ydeeB 1.5—I1.8 MM,
o0ecneynBaloUMM BbICOTY 110/1beMa MeTa/lla Ha cropoHy He Oonee 0.2 MM M yMeHblICHHE
onopHoH norepxHocTH He Oonee 50 %. Ponmk ycraHaBinmBacTcs B npHcnocodiacHMH 2 Ha
CYNIOPTE TOKapHOro cranka, CKOpOCTh HAKATKH 3aBHCUT OT MaTepHalla 3ar0TOBKH M COCTABIISCT
ana cranu — 8—20, meHBIX cnia_oB — 30—50, anoMHHHEBBIX CTUTaROB — J10 90 M/MHH npH
OOMALHOH Mojaue MAWMHHOrO Macia. Yucao npoxXoAOB 3aBUCHT OT Marepuana AeTaid M

TOJIIHHBI BbIIABJIHBAEMOI0 CJIOK.

Puc. 4.12. [lpunumnuanbHas cxema BOCCTAHORBICHHSA HAKaTKOH: | — HakaTHBII ponuk; 2 —
pucriocodneHue; 3 — BoccTaHaBIHBaeMas JCTallb

MeToa no3BOISET YBEINYHMBATL AHAMETP HaKaThiBaeMo# aeTanu Ha (0,3—0.4 MM 1 IpUMEHSETCA
JUISL BOCCTAHOB/ICHHMS HM3HOLIEHHBIX I10CAA0YHLIX MECT 110/ HOMIIMIHHKNA KauyeHHs M JIpyrux
JieTanel, BOCIPHHUMAKIINX YACTRHYK Harpy3Ky He fonee 7 Mlla.

BoccTanoB/IeHnIo HakaThIBAHHEM B XOMOAHOM COCTOSHHH TIOJUICKAT JCTallH ¢ TBEPAOCTBIO HE
oonee HRC330. [Ipu Gonee BrICOKOH TBEP/IOCTH JETAIb MOJBEPralOT OTHYCKY.

BoccTaHoBAEHHE  IEKTPOMEXaHUYECKOI  00paboTkoil. DnekTpoMmexaHnyeckas odOpadoTka
[peHA3HA4YeHA Ul BOCCTAHOBIIEHHMS II0BEPXHOCTEH jeTaleil HelOBHKHBIX CONPSKEeHHI U
COCTOMT B MCKYCCTBEHHOM HArpeReé MeTaaia 2eKTPHYECKHM TOKOM B 30HE Aedopmaliiu, uTo
CIIOCOOCTBYET MOBBIMICHUIO MIACTHYCCKUX CBOMHCTB MeTayuia. CxeMa oOpaboTKH NMpUBEIeHA Ha
puc. 4.13, a.

[Tpouecc cocrout M3 AByX onepauui (puc. 4.13. 0): BbicaaKM MeTala W CriIaKvBaHHA
BBICTYIIOB /10 HEOOXOIMMOI0 pasMepa.




Puc. 4 13 [NACTUNRCKOR AEDOIMUPORAHKE INEKTPOMEXARHUECKOA 0ANABOTHOW' 4 — oxe-
ta obpaBOoTkK; O «— CXEM3 BLICAOKN W CTNANKHBAHMA, T ~- AETaNL, Z ~— CITaxUBanLLan
NAACTUHA, 3 — OLITCCHRIOWAN NNICTMHA, 4 — NOHKKAIOLWUMA Tpal IchOpMaTOp

OOpaboTky BeyT Ha TOKapHOM cTaHke. B pesuenepxkarens 3akperuisioT ONMpaBKy ¢ padovunM
uuctpymentoM. erans | # uMHCTpyMenTsl 2, 3 MNOAKIKYAKT K BTOPUYHOH OOMOTKE
noHuxKatoero tpancopmaropa 4. Ilpu BpameHun jetany K Hell NPHKHMAKOT HHCTPYMEHT,
HMEIOUIHI NPOAOABHYK Nojaavyy S, KoTopas IolKHa ObITh B 3 pasza 00JbINe IIHPHHBI
KOHTAKTHOM NOBEPXHOCTH I1ACTHHBLI 3. Yepes 300y KOHTAKTA ACTAIH U MHHCTPYMCEHTA (Iuiomaib
KOHTakTa Mazna) nmponyckaiwT Tok 350—700 A nanpsaxennem 1—6 B. Jlerams narperaercsa 1o
800—900 °C u nmoaromy Jjerko aeqopmupyercs HucTpymeHToM. O6padoTka OCYIIECTBISCTCA C
OXJIANJICHHEM, HTO CIIOCOOCTBYET 3aKajlKe MOBEPXHOCTHOIO CIIOK.
B KauecTBe BBICAKHBAIOIIETO H CIUIAKHBAIIETO HHCTPYMEHTA HCMOAB3YIOT IUIACTHHY HIIH
POAMK M3  TBCPAOro crutaBa (isl  BbICAKUBAHUA 3a0CTPCHHAN, a VIS CIUIOKUBaHUS
zakpyrienHasn). [lpn BeilaBnuBanuM 00pa3ylOTCs BBICTYIBI, aHATOTHYHBIE pe3nde. [lmamerp
JIeTald YBEJIHYHUBACTCA. YBEIHYCHHE JHaMeTpa He3aKaJICHHBIX JeTaneil Bo3MokHO Ha 0.4 MM, a
zakaieHHbIX Ha 0,2 MM. CraakuBaHMe [MOBEPXHOCTH OCYIECTBIAKT 0 HOMHHAILHOIO
anamerpa dH. [IupuHa criaaxuBaoomeil miacTHHB 2 J10/uKHA OBITh B 3—35 pa3 OoJbIle nmoaaqyn.
OOpaboraHHas NOBCPXHOCTL ACTAIM [OJYHACTCH IPCPLIBUCTOMN, OYTOMY ILIOLIA/L €C KOHTAKTA
C CONMPAKEHHOH JIETANbI0 yMeHbImaeTca Jlonmyckaercs yMEHBIIEHHE TUIONIAH KOHTAaKTa He
oonee 20 %.
BoccranopacHue  ZleTasncH  TepMoynpyromnactudeckuM  acdopmupoBanuem. M3 cnocobos
BOCCTAHOBJICHHA JIETAJNICHi MAIIMH IUTACTHYECKUM Ae(POPMHUPOBAHHEM BBUIEIACTCA CIOCOD
repmoynpyromiacrudeckoro jgedopmuposanus (TILI), npu koropoM H3MeHeHME pasMepos
BOCCTaHABIHBAEMOH JIETAIIH MPOHCXOINT HE 3a CHET NMPHIOKEHNA K HEH HATrPy3KH CO CTOPOHBI
[IPECCOBOro 00OPYA0OBAHHA, a B PE3yIbTAaTe IUIACTHYECKON AeopMaluH, BO3ZHHKAIOMICH MpH
HArpceC M OXJIAXK/JACHHH JICTAJIH. l'lcpcpacnpc,ncncuuc MCTaJIda JACTaJIM Ha H3HOMICHHLBIC CC
pabouHe TMOBEPXHOCTH C OJIHOBPEMEHHBIM  VIIPOYHEHHEM OCYIIECTBIAETCA 3a CUeT
M1ACTHYECKOro AeOpMUPOBAHUS, NPOUCXOASILErO BCJICACTBHE TOIO, YTO NPH HHTEHCHBHOM
HarpeBaHHWM JETATH MEHEE HArPeThIi CJIOH MeTalsia MPernATCTRYET TEMIIEPATYPHOI aedopMannm
Oosee warperoro cinos. Hanpumep. npH HarpeBaHHH M3HYTPH IIOJIOH JeTalH THIA BTYIKa, €€
cBODOAHOMY TCMICPATYPHOMY PACUIHPCHHIO TIPCHATCTBYCT MMCIOmMI  fonee  HH3KYHO
TEMNEPATYPY BHEIIHHI CJIOH, YTO M BBI3BIBAET IUIACTHYECKYIO Jedopmammio meramwia. [lpu
MOCACAYIOIWEM OXJaKACHNH Ta AedopMauns COXPaHACTCs, 4TO U 00YyC/IaB/IMBaeT H3MEHEeHHE
MEPBOHAYANBHBIX PA3MCPOR JICTAIH.
Ha cnocobe TIIZ ocHoBanbl npUMeHseMblc Ha MPaKTHKE TEXHOJIOTHH BOCCTAHOBJICHHA,
HAITPHMEDP, MOPHIHEBLIX MAJIBLEB H I'HJIb3 HUJIHH/IPOB. (CHOBHBIE €T0 NMPEHMYIECTBA CBA3AHLI C
TEM. UTO JUIA BOCCTAHOBJIEHHA HOMHHAJIBHBIX Pa3MEpOB JETaMN He TpedyeTcsa HapamuBaTh CIIoi
MeTalllla WK HPUMEHATH YHEeproeMKoe peccosoe obopyosaHue.
Harpcrauue jaeranu npu TIL| MmokeT ocymecTraaThea B MaTpuile (/1181 TOHKOCTCHHBIX JICTAJICH )
W cBodoanoM cocrosaun. Ha puc. 4.14 nokaszansl CXeMbl BOCCTAHOBJICHHS BHYTPCHHCH
noBepxHoctH BTYAkH | cnocobom TIIJ B xkectkoit matpuue 4, HenpepbIBHO OXIaXk1aeMoOil
BOJI0H € MOMOIIBIO YCTPOkCTBA 3.
3a cuer TOro, YTO MATpHUA MCKIHaer TelvioBsle jedopmauuu jeraad | B pajualbHOM
HAMpaBRACHUH, 3a OJMH UHKJ, BKIOYAOMIMA HArpeBaHUE W OXIAXKACHWC JICTAIH, c¢
OTHOCHTEIbHAS TUIacTHYecKasd Jedopmanus gocturaer 1,6 %. brarogaps >ToMy NPOUCXOAUT
pajHanbHas ycaJKa BHYTPEHHEH IOBEPXHOCTH JeTald M (POPMHUPYETCAs NPUIYCK IS ee
oOpaboTkH. BenmuumHa ycajJKH 3aBHCHT OT MaTepHaia ACTall, TEMIEpaTypsl H CKOPOCTH
HArpeBa, CKOPOCTH OXJIAK/ACHHS, Pa3MepoB JeTalu H APpYIrux Gakropos.




Boccranosinenue JcTand MPOMCXOJHT B CHCAVIOWICH MocieoBaTeIbHOCTH. JIBHKCHHEM
MaTpHIIbI 4 BBEPX B HEEC BBOJAHTCA HHAYKTOp 2. B ero uuxhHem Kpai'mem MOJIOKEHHH
OJIHOBPEMEHHO BKIIIOYAKOTCA HarpeB JeTajqd | TOKOM BBICOKOH 4YacTOTHI M €€ BpallleHHE ¢
olnpejeneHHoit yacroroi 11. [Tocne nporpesa B redenue 10—15 ¢ gerans, ABHrasch ¢ Marpuue
BHH3 cO ckopocthto v = 1,8—23 mm/c, nHarpeBaercs a0 temneparypbl 730—750 °C n,
B3aHMOJCHCTBYS ¢ MaTpuiei, ocaxusaercs. [1o 3aBepuieHiH HHKIA JeTalb, OXJIaXKICHHYIO 10
Temneparypbl S50—400 °C, n3BnekaOT H3 MATPHIIBI H Ja/Iee OXJIAXK/IAT Ha BO3YyXeE.

JIns COBMCLUCHMA MNPOLCCCOB YCAAKM M 3aKaJKH YCTAHOBKA JIONOJHHMTEIBLHO OCHAlAcTCs
yerpoiicteoM 5 (puc. 4.14, 6) juis oxnamieHus jgerand |, Harperoit A0 3aKaJO4HOI
Temrnepartypbl. B 3ToM ciyyae BOCCTAHORICHHBIE JETAIH MPOXOAAT CPEAHHMIT OTIYCK.
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Puc. 4.14. CxemMbl BOCCTAHOBICHHA BHYTPEHHEH MOBEPXHOCTH BTY/JIKH B JKECTKOI MaTpHIle a —
HEe3aKAJIMBAEMbIX BTYJIOK; 6 — 3aKaJiHBaeMbIX BTYJIOK: | — BOCCTaHaB/JIMBaeMas Jieralb; 2
HHJIYKTOP: 3 — YCTPOHCTRO JUIS OXJIAXKICHHA MaTPHILL; 4 — MaTpHIla; 5 — yCTpPOHCTRO 14

OXJIAKICHUSA JCTaJH
[Tocne TIIJ| Bemonuserca Mexanuyeckas 00padoOTKa BHYTPCHHCH M HAPYXKHON MOBEPXHOCTCH
Jerand uig odecrnieyeHHs TpeOOBaHHMI K TOYHOCTH H IIEPOXOBATOCTH €€ TIOBEPXHOCTEN,
YCTAHOBJIEHHBIX KOHCTPYKTOPCKOH AoKyMeHTauuen. CedecToOMMOCTb BOCCTAHOBIICHH JeTallei
paccMOTpeHHBIM crmocoOom He nperkimaet 60 % cTOMMOCTH HOBBIX.
[Tpy BOCCTAHOBJICHHH HAPYKHOH UHIHHApHYECKOH nosepxHocTH cnocodbom TIII (puc. 4.15)
aerans | nomemarwT B MHAYKTOP 3 ycraHoBKM anaA 3akanku TBY, narpeBawor od0bemHO 110
TeMrnepaTtyphbl (a3zoBeiXx npeppamenuii (840— 860 °C), a 3ateM 3aKHMalOT MO TOopuaM H
OXJIAAJIAKT BOAHBIM JIVIIEM H3HYTPH IocpeacTBoMm ycerpoiicrsa 4. B pesyabrare jerais
MONAYHACT OCTATOYHYI AcopMalMi0 B BHAC YBCAWYCHHSA HapyxkHoro D u BHyTpeHHero d
JHAMETPOB M IHHBI L getanu, 9ro obecnieynBacT KOMIICHCAIMIO H3HOCA M CO3/IAHHE TIPHITYCKa
MO NOCASAYIOUIYI0 MEXAHHHECKYK) 00pabOTKy HapyXKHOH M TOPLOBBIX MOBEPXHOCTEH AeTamH.
[lpy HamMUMM y  JAE€TAJIH  UEMEHTHPOBAHHOTO CJIOS  OJHOBPEMEHHO  OCYIIECTBIACTCH
[HOBEPXHOCTHAA 3aKa/IKa Ha rayouny 0,15 mM.
[Mocne TINJ| nerane nmoasepraercs ornycky npu temneparype 190—220 °C B TeveHue 2 4 ¢
MOCHCAYIONAM OXJIAAICHHEM Ha BO3JAYXC U IPOXOAUT MEXaHHYECKYIl0 00paboTky I
obecneveHus TpeOyemMoil TOMHOCTH M mIEpoxoBarocTH. Jlerann, BOCCTAHOBIEGHHBIE CHOCOOOM
TII/1, o (pH3NKO-MEXaHWYECKHM H SKCTUTYATAIHOHHBIM CBOHCTBAM HE YCTYMAKT HOBBIM. DTOT
CHOCOD MOKET MCIIONB30BATLCS TAKKE /I YeTpaHeHus Opaka npu MexaHu4yeckoit odpabdorke.
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Puc. 4.15. Cxema BOCCTAaHORIICHHSA HAPYKHOI NOBEPXHOCTH BTYJAKH criocobom TIJL (a) u
M3MCHCHHE ero JIMHCHHBIX pasMmepoB (0): | — BTyska; 2 — BoccTaHaBIMBacMas JAcTallb: 3
HHJIYKTOP: 4 — OXJaK/atomiee ycTpoicTBO; 5 — rH/IpOKJIanaH.



Omigemume Ha 8ORPOCHL:
1. Kakue TeXHOIOTHUYECKHE METO/IBI BOCCTAHOBIEHHA JIeTaleH CYIIECTBYIOT?
2. B ueM zakniodaerci MeTo/l PEMOHTHBIX pasMepon’
3. B ueM 3akmioYacTes METOI MOCTAHOBKH JONOIHHTEIBHOH PEMOHTHOMN neTanu?
4, CymHOCTE BOCCTAHOBICHAA JeTalell miacTHYecKuM aedropMHposanneM?



[Ipakruueckoe 3aunrue Nel6
Tema: IToadop KoJIECHBIX AHCKOB 110 THNY TPAHCNOPTHOIO CPeACTRA
esb: H3YUHTE CTOCOOBI 110100pa KOJIECHBIX JIHCKOB 110 THITY TPAHCTIOPTHOTO CPEJICTRA.
3ajaum: npakTuyeckas padora 3aKJIKYACTCH B BBIIOJIHEHHH 00YHAKOMMMHCS 1101 PYKOBOACTBOM
MpenojiapaTe/s KOMIUIEKCa YYEOHbIX 3a/IaHMi, HanpaBJEHHBIX HA YCBOEGHHWE TEOPETHUYECKHX
ocnos M/IK 3.3. Tionunr aproMoOHIICH, NTPHOOPETEHHE MPAKTHYCCKHX HABBIKOB 10 H3y4aeMOi
teme. [lpakrudeckoe 3anaTne crnocodbcTRyoT Oonee rayboKOMY NMOHHMaHHK) TEOPETHHECKOro
MaTepHaia yycOHoro Kypea.
ObopyaoBanue H MarepHa/bl: pPa3spesHble MAKeTbl, ACTaJH, IUIAKATbl, WUIKCTPUPOBAHHBIC
anbO0OMBI, CHIpaBOYHAR IMTEPATYpA.
poaoaKHTEILHOCTL 3aHATHA: 2 Hac.
Xo/1 padoTsl
1. O3HAaKOMHMTBLCA C YCTPOICTBOM KOJIECCHOTO JHCKA.
2. Pacemotpers KiacCH(pHMKAUMIO KOJIECHBIX UCKOB.
3. PaccMOTpeTh MapKHPOBKY KOJIECHbLIX JIMCKOB.

MeToan4yecKkHe yKazanus
BriosiHe MOHATHO KEJIaHHE Kak0T0 BOJAMUTENA HCIOJB30BATh IS CBOETO aBTOMOOH/IA BCE caMoe
nyuuwee. Ecay 10 NpUMCHCHUIO Pas/MYHbIX YCXJIOB M ayJHOCHCTCMBbI BONPOCOB ODLIYHO HE
BO3HHMKAET, MX BBIOOP BIMOIIHE MOMKET ONPEACHATHCA JIMUYHBIMH NMPHCTPACTHAMH, TO BCE, HTO
BIAMACT HEMOCPCACTBCHHO HA PEKHMbLI JBHKCHHS, HAACKHOCTL H O€30MaCHOCTb, HOJIKHO
pPAcCMaTpPHBATLCH TOABKO ¢ TOYKH 3pEHUs JONYCTHMOCTH YCTAHOBKH Ha aBTo. MIMeHHO Tak M Haj10
OICHHBATH BIHAHHE ABTOMOOMIBHBIX JIMCKOB Ha MOBEACHHE MAITHHEL

1N H3JACIIHA OTHOCATCA K KATCIOpHH, TaK Ha3bIBaEMOH ueuonpeccopenuoii MAccChl, B npouecce
JIBMKEHHSA OHA OKa3bIBAET HEMOCPEJACTREHHOE BRIMAHHME Ha ToOBeAcHHE aBTo. OT NMpaBHIBHOrO
BpIOOpa [JHCKOB OyleT 3aBHCETH JUHAMHKA pasroHa aBTOMOOWIIA, €ro YIpaBisgeMOCTh H
HaJICKHOCTh pa60Tbl IMOJIBCCKH. H3 2TOro, a HE H3 IIBETA IHCKOB, H606XOHH.\{0 HCXOJIHTD,
BbIOHpas Kojeca 1A CBOEr0 aBTO, a ONPEACHAMIHMH B AaHHOM Ciyyae [AO/KHBI CTaTh
PEKOMCHIALHH €10 H3I'OTOBHTCIIA.

YT100b! Jyullle HX BBIMOJIHHUTE H TEM CAMBIM O0DECHEUYHTh A0JTYIO KH3HB VIS CBOEr0o aBTOMOOMIIA
M Oe30MacHbIC YCHOBHA  JABHKCHUSA, CYLICCTBYET MApKHPOBKA KOJICCHBIX JIHCKOB, a
IMMPOHU3BOIHTCIIAMH YKA3BIBACTCH, KAKHE H3 HHX MOXHO CTaBHTh Ha aBTO.

KAK PACHITH®POBBIBAETCA MAPKHPOBKA /IHCKOB.
[loTpebHOCTE B MOHMMAHMKM TOT'O, YTO O3HAYAET BCA 2Ta abOpeBHMATYpa, BOZHHKAET BCAKHIT pas,
KOrja mosBiasercs HeoOXoauMocTh B 3aMmeHe  Kojec. CyuiecTByomas MapKHpPOBKA
AaBTOMOOMJILHBIX IHCKOB €/IHHA BO BCeM MHpe, H OHA 0IMHAKOBA /I/Ifl IHTHIX HJIH KOBaHbIX
JAHCKOB, NPHMEHSIOUMXCS ISl TPY30BLIX HJIH JIErKOBBLIX aBTOMOOMIEH, T.e. Il Beex
KOJIECHBIX CPEeJICTR MepeIBHACHHA.

Pacmmgporka MapKHpOBKH cTaHeT 00JIee MOHATHOMH, €CJIH BOCIOJIB30BATHCA OMOLIBIO
MPUBEACHHBIX HUAKE PUCYHKOB. It mpUMepa pacCMOTPHM TaKoil ¢¢ BapHaHT Kak
7,5]x15H25x100ET40d54.1. Kakum odpazom 1oio0Has MapKHPORKA COOTHOCHTCH €
KOHCTPYKLUHMEH JAMCKA, XOPOIIO BHAHO Ha MMPAaBOM PHCYHKE.



PaclunaPORKAIMAPKHPORKMPAHCKORJARTOMOBH 151

E140

JX A
Wmpwea MOCATOHAS IHPHEA B

ROMCTPYRKUHA sarpany o6o1a

~ ANAMETP ANCKn

Xamnes WHAEKE KOHCTPYRIINN

‘ XAMIOB ‘
: Sx100

Och 7.5 Jx 15 H2 5x100 ET40 d54.1
MOTPHM

frawotp
PCD
:

A 2 ET Tnm.m INCKD

+H—e
RPOTIEANBIC 0TBEPCTIS
Y : IAMETP HEeHTPAILIOIO

OTBEPCTIN

H2 I X

CHMMOTRMM
l. Obo3nayeHne NOCa0YHONH WHPHHBI HIACT MNEPBLIM B MAPKHPOBKE AUCKOB aBTOMODHIA. B

HallleM KOHKPETHOM npumepe 51o ungpa 7.5. Ona oboznauaer B A0iiMax MMEHHO mHpHHY 000,14,
T.€. HETIOCPE/ICTBEHHO TOTO MecCTa, riae OyIeT pacronararbes wHHa, Jom1KHO OBITE MOHATHO, YTO
110/10DHBIH [IapaMeTp olpe/eiser ee THII, KOTOpBIii noToMm Oyer uenonb3oBarses. Eciu 3Hauenns
IIHPUHBl JIMCKOB M IIHHBI HC COOTBCTCTRYIOT JAPYr JAPYry, TO 3TO CO3/JacT TPYAHOCTH C
YCTAHOBKOMH MOKPBIMIKH H YXYAIIACT YCIOBUSA YKCIUTYATALMH KOJIeca B LEIIOM.

2. Oboznauenue Thna 3akpanuel 0boga — J B nHawem npumepe. Iloa »tum ckpriBaerca ee
KOHCTPYKIIHA, BhicoTa W (hopma. THIIBI 3akpanHbl MOryT ObITH pasHeiMu — JJ, JK, B, K u apyrue.
Kak npasmno, a1s oObIMHOro asroMoOWIs NpUMEHsieTcs 3akpamHa tuna J, rorja kak JJ
MCMOJB3YCTCA JUIA TOJNHONMPHBOAHBIX MammH. OHa BIMACT HAa YCTAHOBKY TIPY3HKOB TMpH
DaJIaHCHPOBKE U HMEET OTHOIICHHE K CMCIICHHIO IIHHBI B YKCTPEMAILHBIX YCIOBHSAX.

3. Koutypel ¥ reoMeTpHus 3akpamH pa3zHble JUIA TPY30BBIX M JIEFKOBBIX aBTO, M OHH
0003HAYAKOTCA COOTBETCTBYIOIIMMH OyKBaMH, MOJTOMY JIYYlllE BCEro BHIOHpaTh W3IC/THA,
PEKOMEH/10BAHHBIE IIPOU3BO/IHTENIEM.

4. CuMBOA «X» 0003HAYAET HEPAIHEMHYHK) KOHCTPYKIIMK JHMCKOB, T.€. YTO OHH COCTOAT M3
OJIHOrO 2IeMeHTa. Ha HHX MOHTHPYIOT IHHBI € YIACTHYHLIMH OOpTaMH, HX HCIIOIB3YIOT JUIsA
7erkoBbIX arTo. PazbeMHbIi 0001 npe/iHa3zHa4yeH JUIS TPY30BBIX MAIIHH H aBTOOYCOB, MapKHPOBKA
TAKOro JAMCKA COAECPAMT CUMBOI «-«, IIIMHBI 1% MOHTaKa HAa HUX OTJIMYAIOTCSH JKECTKOCThIO W HE
JIONYCKAKT YCTAHOBKY 4epes Kpaii o0oja.

5. JlnameTp aAucKOR 0D0O3HavaeTcs B HaMIeM npuMepe Kak |15 u 3anaercsa 0€3 yuera 3aKkpauH.

6. YHcno oTBEpCTHH M AHAMETP OKPYKHOCTH PAcoIOKEeHHs Kpereka — Takas pacuippoBKa
y 0bo3navenua 5x100 u3 paccMaTpHBaeMOro nmpHMepa MapKHpPORKH JIHCKOB.

7. H2 — MHAEKC XaMmrioB, TaK Ha3bIBAKOT KOJIBLEBBIE BBICTYMBI, PACHOJOKEHHBIE BOJb

jakpauH Jucka. Mx Hasnavenue — (puxcaums OoproB OeckaMepHbIX IOKPBLILEK B IIOBOPOTaX,
HCKITIOHAKIIas pazrepMeTH3aiii Kojeca. Ero Xopouo 3aMeTHO Ha NMEPBOM M3 TPHBEACHHBIX
pUCYHKOB. BO3MOXKHBI W JpyrHe 0003HAYCHHsA, a TaKKe IOJHOC OTCYTCTBHC XaMmIlioB B
KOHCTPYKITHH.
BbuieT AMCKOB M3MepsceTes B MuuutuMmeTpax v oboszHavacres ET (B nawem npumepe ET40). TToa
HUM [IOHHMAETCH PACCTOAHME MEXKIY BEPTHKAIBHOH OCBH CHMMETPHH JIHCKA M €ro ILIOCKOCTHI)
KpemiaeHus K crynuue. Kak  93T0  BBIIJIAAMT HAa  aBTO, [OMOMKET TIOHATE PHCYHOK
ITO KpailHe BakKHBIH napaMerp M OH TpedyeT NPHCTATLHONO BHHMAHHA 3a €ro COONIOJICHHEM,
HMEHHO 110J1 HEr0 pacCHYMUTHIBAKOT NPOU3BOMTENN TOABECKY U pYJIeBOil MexaHusM. Buuter Moxer
OBITh KaK MOJOKHTEILHBIM, TaK M OTpHIATEIbHBIM. YMeHblicHHe ET npHBOAHT K TOMY, 4TO
JHCKH  HAYMHAIOT BBICTYNATH M3 KOJACCHBIX apoK, KOJICH H3-3a 2TOI0 CTAHOBHTCH LUMPE,
YBEJITMIEHHE BBUIETA TIPHBONT K ee YMEHBIICHHIO.
B moboM ciyyae, OTKIIOHEHHE OT 3aJaHHOrO NPOM3BOANTEIEM 3HAYCHHUS BLUICTA MPUBOAMT K
W3MEHEHHIO NPHKIA/BIBAEMBIX K I10/IBECKE YCWIMII M OTpakaeTcs Ha €€ HaJekKHOCTH H
0€30MacHOCTH JABHKEHHA.
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8. Jduamerp uenrpaibHoro orsepcrus — d54.1, nogdupaercs 1o AuaMerp NOCAAOYHOIO
OTBCPCTHA HA CTYTIHIIC.

O YEM EIIE MOKET PACCKA3ATH MAPKHPOBKA JTHCKOB ABTO.
Kpome yKe 3aTpOHYTOIH MapKHPOBKH, Ha JHCKaX JONOIHHTEIBHO MOKET OBITh YKa3aHO:
PCD — npucoeamuurTeibHble pasMepsl;
MAX LOAD — makcHManbHas Harpy3zka Ha JIMCK;
JlaTa H3rOTOBJICHHS, Yallle BCCro 2T0 OYACT rojl H HeAess;
MAPKHPOBKA COOTBETCTBHSA TPEODOBAHUAM MEXIYHAPOAHBIX MPABHIL,
MOKET OBITH YKa3zaH crnocod nsroropiaeHnd, HanpuMep FORGET (koBaHnbIii).
Henb3a cumrarh JAMCK aBTOMOOMIIS 4YeM-TO HE3HAYUTE/IbHBIM M IYCTAIUHBIM M II0AXOAUTL K
BRBIOOPY, HCXO/A M3 COOTBETCTBHA €ro 1BeTa 00MBKE canoHa. Ha 6e30nmacHOCTh JAIBHIKCHHS BIAHAIOT
MHOrue (akTopbl, HEMOCPEACTBCHHO CBA3aHHBIC € JIHCKaMH, HEOOXOAUMO MpU HX mojadope
CJIEJIOBATh PEKOMEH/IALMAM M3rOTOBHMTENA ABTO M HMCHOJB30BATH JMCKH C COOTBETCTRYIOIIEH
MapKHPOBKOIA.

Omeemums na eonpocoi:

(PaKTOPBI, BAUAIONIHE HA BLIOOP KOJNCCHBIX JHCKOB,
OcHOBHBIE apaMeTPhl KOJIECHBIX JIMCKOR.
MapKHpoOBKa KOJNECHBIX JTHCKOB.

MdakTopbl, BIUAIOUME HA BEIOOP aBTOMOOMIBHBIX LIHH.
OcHOBHBIE MapaMeTPhl aBTOMOOHIILHBIX THIHH.
Mapkuposka aBTOMOOWIBHBIX IIHH.

AR e vl



[Mpakruueckue 3auarua NeNel7-18

Tema: I'os10BHOE OCBeLIEHHE AaBTOMOOH. 15
[leab: H3YUHTH YCTPOHCTBO H PEMOHT I'OJIOBHOTO OCBEIICHHS AaBTOMOOHIA.
3ajaun: npakruyeckas pabora 3aK/OYACTCs B BBUIOJHEHHH 00YHAIOMMHCH 110]1 PYKOBOCTBOM
Mpeno/iaBarTe/is KOMmieKkca yueOHbIX 3a7aHuii, HANPARJEHHBIX HA YCBOEHHE TEOPETHYECKHX OCHOB
M/IK 3.3. TioHuHr aBToMOOHIICH, MPHOOPCTEHHE MPaKTHYCCKHX HABLIKOB 10 H3Y4aeMOH TeMe.
[IpakTnyeckoe 3anATHE CNOCOOCTBYIOT Dosee raydOKOMY IMOHHMAHHIO TEOPETHYECKOr0 MarepHaa
YyUCOHOro Kypca.
OGopyaoBanue M MATEPHAALI: pa3pe3Hble MAKEeTbl, JeTaly, IUIAKATHL, HIUIKOCTPHPOBAHHBIE
anbOOMBI, CIIpaBOYHAR INTEPATYPA.
IpoaoaANTELHOCTD 3AHATHA: 2 Hac.

Xoa padorst
1. O3HaKOMHTLCH C YCTPOHCTBOM I'OJIOBHOIO OCBELLUEHHS aBTOMOONIIS.
2. PaccmoTpeTh KiacCH(pMKAIMIO FOJIOBHOTO OCBENIEHHS aRTOMOOMIS,
3. PaceMoTpeTs c1rtocoObl BOCCTAHOBIICHISA TOJIOBHOTO OCBCIICHISA aBTOMOOHIIA.

MeToaHuyecKHe YKazanus
ABTOMODMIILHAS CBCTOTCIXHMKA KOMILICKC CBCTOBOM TCXHMKM, HMCIOJIb3YIOLIMICH LIS
CHTHAIH3AIMH W OCBeIeHHA. ABTOMOOMIIBHOE OCBEIICHHE MOHTHPYETCA B TEpE/HEH, B 3a/iHEH, a
TakKe B OOKOBLIX 4acTAX TPAHCIOPTHOrO cpeldcTsa B BHAE (ap uan Qouapeil. YceTaHOBKa MOXKET
OBITh KaK BRICTYAKOIIHM HIEMEHTOM KY30Ba aBTOMOOHIIS, TAK U CIIPATAHA 3aI1o0UTHLLO.
OcroenbiMu HAZHAYEHUAMU ABMOMOOUIBHOZO OCECUICHUA SAKTIOHACMCA.!
. OOccricucHUE OCBCLICHUS  JIOPOKHOIO [OKPBITHA W [NPOCTPAHCTBA  BICPCAU  110CIIC
HACTYTUJICHHA TEMHOTBI
2. OO0o3payenue TPAHCHOOPTHOrO CPEACTBA, €ro radapHTOB W HANPABIACHHA ABUAKCHHA UIA
JPYIUX YHaCTHUKOB JIOPOAKHOIO JIBUIKEHHS KaK B TEMHOE, TAK M B CBETIIOE BPEMs CYTOK
3. IlpeaympexaeHHe APYIUX VYACTHHKOB JOPOKHOTO JIBIUKEHHS O HaMEPEHHH BOIHUTEINA
M3MEHUTh CKOPOCTh WK HAIPABJICHHE JABHKEHHUS
4. B ocHOBe arRTOMOOWJIBHOTO OCBENICHHWA JIEKHT IBETORaAs MHEMOHWKA, 0003Hawaromas
KpacHbIH LBET KaK ONACHOCTh, KENTHIH LBET — MNpeaynpexacHHe, a Oenplii uBer —
HCHTPAIIbHOCTh.
I. Buemnue cseroBbie npudopsbl
Ilepeanne orum u papot
®apa — MIEKTPUHECKHIT CBETOTEXHHMECKHH NMPHOOP, HCTIONMB3YEMBIH Ha TPAHCITOPTHOM CPEJICTBE H
NPHMEHAIOIMICA A ocBelleHus jJopord. Ha cnennanbHoil TEXHHKE MOKET HCHOAbL30BaTLCA UIA
OCBCLICHHMA MecTa npoBeacHus pador. OOwbvHO ¢hapa paiMeIacTess CHCPEAH  TPAHCIIOPTHOrO
CPEJICTBA, HAa CHENHAIBHON TEXHHKE MOXET OBITH M C3aH, a TAKKE UMETH IMOBOPOTHBIH MEXAHH3M.
Kaxkaoe TpaHcnoprHoe cpeacTBo JONAKHO uMeTh He MeHee | napel ¢ap yCTAHOBICHHBLIX
CHMMETPHYHO OTHOCHTEITBHO MPOJI0IBHON OCH TPAHCIIOPTHOTO CPE/ICTRA.
BankHui cBer.
(Dapbl OHIKHEr0 CBETA APHMEHAKTCH 1 OCBEHICHHA YaCTH 0004YHMHBI ¥ AOPOXKHOIO T10JOTHA
orpaHMyeHHoi 1momaan. CeeToBoil myudok ¢ap OMMAKHEro0 CBETa paclpocTpaHAETCs BHH3 H B
LPOTUBOLIOJIOKHYK) CTOPOHY OT BCTPEYHOIo 1oroka. bimkuuil cser moxer ObiTh IHpejcTaBlIeH
OT/CABHOM (apoH, Onok-hapoii waM JOMOJHHMTCIBHON HHUTHK HaKaja JIBYHHTBCBOH Jlamnbl B
3aBHCHMOCTH OT KOHCTPYKIMH aBToMoOMIA. CosnaBacMmblii dapoit OMMKHMH CBET HE CICHUT
BCTPEHHBIX BOAWTENEH, Onarojaps HeMmMy BKIKOHEHHE HTHX (ap Hcnone3yercs InpH pazbessie
apToMoOHIIeH. Mcnons3oBaHHe TOABKO ONHKHENO CBeTa Ha OOMBIIMX CKOPOCTAX JBMAKCHUA
aBTOMOOMIIS HeBO3MOKHO M3-3a OIPAHHYEHHOH BUIHMOCTH JIOPOIH, 1109TOMY B HOYHOE BpeMs CYTOK
MpH NPUONHAKCHUN BOJAMTCITH NECPCKAIOYAIOT (hapbl M3 PeKHUMA JIAJILHErO CBETA HAa OAMMKHHUIA, a rmoce
pa3bes/ia BOCCTaHABIHMBAKOT JAILHUH CBET.
B Poccun aBHKeHHE No 3aropojiHbIM Tpaccam 00s3bIBAET BOJAMTEIEH BKIKOYATL OJIHIKHHIT CBET naxe
B CBETJIIOE BpPEMA CVYTOK UIS OOO3HAYEHHA TpaHCIOpTHOro cpeacrtsa. Celvac pPEKOMEHIYIOT
HCI0JIB30BATh OJIMKHHI CBET HIPH JABHIKEHHH M B Iopojax. D10 npaswio npuuuio B Poccuio u3 crpax
EBponsl.
Jaabuuii cer



JlanpHuii  cBeT  paclpoCTpaHACTCs MOIHBIM  IIYYKOM MapaieJbHO TMOJOTHY JOPOTH H
paccuuTBIBaETCA JUIA OcBeleHus Oonbineii nuomaau jgoporu. M3-3a stux cBonx ocobeHHOCTEH
JATBHUH CBET JIOJDKEH BBIKIKOYATHCA TPH CONMKEHHH C BCTPEYHBIM aBTOMOOHJIEM BO H30eKaHHE
OCJICILICHHS BOJIHTEIIA.

Ilepeanne ponapu (I'adapurubie orum).

CymiecTByeT HECKOIBKO 0003Ha4YeHHH nepeanux (onapeil: rabapHTHbIC OrHH, NOAQapHHKH,
napkoBoyHbie gamnbl (juis CepepHo AMepuky) M mpocto nepeauue ¢onapu (s Aurnmun). B
CesepHoii AMepukn GoHApH MOTYT MMCETh Kak OC/bIH, TAK M SHTAPHBIH IBCT, BO BCCM OCTaJbHOM
Mupe TonbKo Oenblif. Chta cBedeHus HaxoAuTCs B npejteiax or 4 jo 125 k.

I"TabapuTHbie OrHM MOTyT OBITH B cocTaBe O070K-(hapel, a TakXke W B BHJE OTAEALHOTNO (hoHaps
uMeromero oesoe cBedYeHne. YeTaHaBIHBACeTCs Mapoil mo od¢ CTOpOoHBI aBTOMOOWIIA M HA OJHOH
nuHuK. OCHOBHOE Ha3HaueHWe radapuTHBIX OrHeH — 7T0 0003HAUEeHHE ABTOMOOWIA, a TaKKe B
KayCCTBC CTOAHOYHOrO OCBCLICHHA. [IpH MaHCBPHMPOBAHHN CBCTOBAA CHrHANIM3ALIMA NIPCAYNPEKIACT
JIPYTHX BOJMTENEH O Havajle JABHIKCHHMS TPAHCIIOPTHOIO cpejacrBa H o ero pasmepax. [lpasuna
00A3bIBAIOT MCMONBL30BAHHE B JIHEBHOE BPEMSA CYTOK TpPH JIBHKEHHH TPAHCMOPTHOTO CPEACTRa
radapuTHBIX OTHEH COBMECTHO ¢ MPOTHBOTYMAaHHBIMH (apamu.

IMepeanue npoTruBOTYMaHHbIe hapbl

[IpotHBOTYMaHHBIE (Daphl CO34al0T TOPH3OHTAIBLHBIN IIMPOKHIT ITYYOK OOpE3aHHBIH CBEPXY H
HalpasiIcHHblil BHUS. L{Ber u3nyyaemoro dgapamu cBera MOKET ObITh Kak Ocibii, Tak M 0TOOPHBIN
KENTHI. Dapel HCMOIB3YIOTCA HA HH3KOH CKOPOCTH JUIN VBEIHHYEHHSA OCBEINEHHOCTH JIOPOKHOTO
MNOKPBLITHA U ODOYHHBLI B YCAOBHAX HEJOCTATOYHOH BHIMMOCTH H3-3a MO, TyMaHa, [bUIH HIH
metenu. M3-3a croero ycTpoHcTBa pazyMHEH HX HCNONB30BaTh OT/ACIBHO OT BKIKYEHUA OJIHIKHEro
CBETA, TaK KaK 3TO YMEHBIIAET CaMOOCICIUIEHHE BOIHTE/A OT CTEHBI TYMaHa WM Ma/1al0lIero CHera,
HO 110 [pPaBWIaM  BKAKOYCHHUC [MPOTHBOTYMAHHOK 00s3aTC/ALHO  JOJIKHO  CONPOBOMKAATHCH
BKJIIOUEHHEM OminkHero creta (ap.

B ycnoBusX OrpaHHYeHHOH BHIAHMOCTH HCIOAL30BAHHE [IPOTHBOTYMAHHLIX (pap 3ampereHo
(HanpuMep, B AHIIIHHI), TaK KaK 9TO co3/aeT ONUKH U CJIeNHUT BCTPEUHBIX BOJAMTENEH, 0CODCHHO Ha
MOKPOii MOCTOBOH.

[Tporusorymanusie hapbl 4acTo nyraror ¢ hapaMu OJIHKHErO CBeTa Kak pa3s u3-3a Heods3aTe/IbHOCTH
WX HWMETh OTOOpHBIM JKENThIT 1BET cBeTa. B JHIEpCKHX [EHTpax CChUIAlOTCA Ha
B3alMO3aMEHACMOCTh H YCTAHABIMBAIOT B TOMOBBLIX BEPCHAX ABTOMOOMICH, a TAKAKC B KadecTBe
JIONONHHTENABHOrO 00opyaoBanusa. Bce NpHBOANT K TOMY, YTO MHOTHC BOJHMTCIAH HCHOIB3YHOT
MPOTHBOTYMAHHBIE (apbl B CYXYIO MOTOY YHCTO B KOCMETHUYECKHX IEIAX, TaK KaK HET HHKAKOI
HOPUANYECKOH OTBETCTBEHHOCTH 3@ HENIPABHIILHOE UCHOIb30BAHUE NPOTHBOTYMAHHBIX (ap.
ABTOMOOWIN  HCMONB3YEMBIE B PaTH, COPEBHOBAHHAX MO  O€3/I0POXKBI0  HIM  MPOCTO
IKCILIYATHPYCMBIC HAa OYCHb BBLICOKHX CKOPOCTAX YacTO KOMIUICKTYIOTCA AOMOJHUTEILHBIMH
JAMIIaMH TOMOTAIIIHMH PACIIHPHTE 001aCTh BHIHMOCTH BOJIMTES BIICPCAN aBTOMOOHS,

JIns9 BHETOPOKHUKOB B KAaU€CTBE 3allMTHI OT MOBPEKIACHHH JONOIHHTENbHBIE (apbl KPEnATcs Ha
CleuHanbHY0  Danky HaJd Kpbllweid aBroMoOMisi, 4TO INOBBILACT JaNbHOCTL BHAMMOCTH.
Mcronb3oBanne Takux OrHEH Ha TPaXJIaHCKHX aBTOMOOWIAX 3ampelnieHo, 0/IHaKO OTKIIIOUEHHBIE H
3AKPBITHIC KpBIIKaMH (apbl TPAHCIIOPTHPOBATHCA HA KpPbIE 110 J0poraM oOOMIEro Moiab30BaHHs
moryT. C0MKHbIE KOHCTPYKIIHM MOTYT CO/EpXkKaTh TakKe OOKOBBIE NPOTHBOTYMaHHbIE (hapsl M
MPOCTHIE HATIPaBIICHHBIE MO CTOPOHAM IS OCBEIEHHA 0D0YHH B YCIIOBHAX MUIOXO0i BHIAMMOCTH.,

B Poccuu BHEJOPOKHBIE OIHH, YCTAHOBJICHHbIC HAJ KpbIlUEH aBTOMOOWIA IOJYyYWIN [PO3BUILE
«WIOCTPar».

DoHapH JHEBHOI'0 CBETA

Hexoropeie cTpansl pazpeiaiT wid TpedylT oCHaIeHHs aBTOMO0HAA (JOHAPAMH JTHEBHOTO CBETa.
ITO MOKET OBITh (DYHKIHOHATBHO HE3aBHUCHMBI (oHAph WM 3TH (YHKIIMH MOKET HECTH (apbl
OJIMIKHEI0 MM JIallbHEro cBera, [epejlHHe CHUIHAIbI [10BOPOTA MM IepejHHe IIPOTHBOTYMAHHbIE
(hapel B 3aBUCHMOCTH OT MCCTHOTrO 3akoHoaarenscTa. [lo npasunam EDK donapu aHeBHOro cera
JOJKHBI H3lTy4aTh cBeT He Menee 400 ka, Ho He donee 1200 ka1 BO BeeX HarpasicHusx. Muorue
CTPaHbl JONYCKAKT Hcnonab3oBanue ap Onuxkuero ceera. Kanana, [Iseuus, Hopeerus, Cnoenns,
Ounangnaud, Menanaus v lanusa tpedyriOT OTAENBHOrO He3aBUCHMOTO (GoHaps IHEBHOTO CBETa.
Crpausbl, He Tpedyrouue yeTaHoBKY (hoHapei, J01yCKaloT UX HCIO/Ib30BaAHME

B Cecpeproii Amcpuke (oHapy JHECBHOrO cBeta MOryT BeiaBath a0 7000 ka m moryt ObITh
npejacTaBicHsl (papaMH JagbHEro cBera, padOTAIOMMMH Ha HH3KOM HANpsKCHUH. DTO BBI3BAIO



00JILIIOE KOJIHYECTBO KaI00 Ha OCIIeNICHHE.

Hcnons3zoranue nepeanux, OOKOBBIX M 3a/IHUX radapMTHBIX OrHEH pa3peueHo, Tpedyercs Wiu
3aMperieHo OJHOBPEMEHHO ¢ (DoHApAMH IHEBHOIO CBETA B 3aBHCHMOCTH OT 3aKOHOIATE/IbCTBA M
npuHUMna padorsl jgHeBHbIX (honapei. Kpome Toro, no npasumnaMm, (OHapH JHEBHOIO CBeTa,
YCTAaHOBJIEGHHBIE OJM3KO ¢ CHTHaJaMH MOROPOTA, MOTY MJHM JOJKHBI  BBIKJIIOYATHCA  WIINH
MEPEeKITOYaTLCS Ha WHTCHCHBHOCTEL H3Iy4YeHHs rabdapHTHBIX (oHapei OTHE/NBHO B COOTBETCTBUH C
BKJIDYEHHBIM CHIHaJI0M 1oBopoTta. OcHoBHas npodinema (hoHapeii B myTaHHIE BOJIMTENCH, KOTOPBIE
MCMONB3YIOT (POHAPH JHCBHOrO CBCTa BMCCTO (hap ONMAKHEro M JalbHEro CBETa M 3abbIBAOT
BKJIKOYATE (hapbl IPH HACTYIUIEHUH cyMepek. Tak ke doHapu HEBHOIo X0/a He OCBELIAKT 3a/{Hue
(honapu aBTOMOOHA, 4TO CO3AAET €lie DOMBINYIO ONACHOCTD.,

bokossie ponapu

Ha HekoTOprIX MOjensx aBTOMOOMIEH MMenack OOKOBag Oenas JlaMna, KOTOpas BKJIKYAlACh B
Harnpap/JCHUU MPEANOIAracMoro MnoBOpoTa MM TMEPeCTPOCHHUS. XOTh HUX BKIHOYCHHUE CBA3AHO C
[HOBOPOTHUKAMH, OoKoBble (hoHapH CBeTHJIM NOCTOAHHO. Tak ke MX BKIOHEHHE COIPOBOKIAAI0
JIBWKEHHE aBTOMOOMIA 3aJIHHM XOJIOM, Hanpumep, Ha arToMoOmisx mapok Saab u Chevrolet
Corvette. Texuuyeckue crangaprsl B CesepHoil AMEpHKe cojepikaT IMOJIOKEHHS o padoTe Kak
nepeiHuX, Tak M 3aHux OokoBrix (honapeii. CornacHo MexayHapoansiM npasuwiam EDK OOH
OoKkoBbI€ (poHApH OBUTH 3alIPEIICHB], HO ¢ HEJAABHEIN0 BPEMEHH HX HCIOJIb30BAHHE pa3pemacTcs Ha
ckopoctu 10 40 km/y.

doHapH NOBOPOTOB

doHapH CHrHajza MOBOPOTOB Pa3sMELIAOTCA Ha yriax aBToMOOHII, peke no dokaMm. Mcenonbiyiores
JUISE IPEAYTIPERKACHUSA JAPYIHX BOAUTENAX O COBEPIICHHH MOBOPOTA, PA3BOPOTA WIH NMEPECTPOCHHUA.
[{BeT m3aygaemoro oHapAMH CBETA JIOKEH OBITH AHTapHBIH, B CeBepHOIl AMEPHKE JA0NYCKAETCA
KpacHbliH. HaumHas co CBOCro 1epBoro IosBjACHUA ICKTpHYeckux nosoporos B 1907 roay u
HavaJIoM MX TTPOMBINIUIEHHOTO npuMeHeHua ¢ 1939 roja HanuvHe THX CBETOTEXHHYUECKHX TTPHOOPOR
Ha asromobmie obgzarenbHo. B ciayyae OTCYTCTBHS WM HEHCHPABHOCTH I[PHOOPOB MOKHO
BOCIMOJIL30BATBCH 3HAKAMH NMOJABAEMbIMH PYKOH BBICTABICHHOH M3 OKHA aBTOMOOWIA: BBITAHYTas
BJICBO JIeBass pyka OyJeT 03HA4YaTh MMOBOPOT HAJIEBO, COTHYTas B JIOKTE 10/ MPAMBIM YTJIOM JieBas
pyKa — [0BOPOT HANPABO.

VYka3zarejb nosopora

C 1920 no 1950 roj Ha HEKOTOPLIX AaBTOMOOHIIAX HCIIOJIBL30BAIMCH YKA3aTe/H noBopota. B ommyne
OT CHI'HAJIOB MOBOPOTA YKA3aTCIH H3TYHAIH CBCT MNOCTOAHHO. Ouu 00bIuHO YCTAaHABIHBAIIHCH BBILIC
nepeaHuX JABEPEH M BHIKATHIBAIHCH B ropusoHTans. Ho camu donapu ObUIH XPYIKHMH H 9acTo
JIOMAJIUCh, @ HHOI1A OCTABAINCH B CIOKEHHOM COCTOSHUM.

Hea suoda unouxamopos 8KNOUEHUA CUSHATA NOGOPOMA.

Bo Bcex crpanax mupa kpome CeepHoit AMEpHKH o0s3aTe/IbHa yCTaHOBKA DOKOBBIX MOBTOPHTENICH
MOBOPOTA, KOTOPBIC MO3BOJIAKOT YBH/ACTH CHIHAII MOBOPOTA HE TOMBKO CICPE/H H €334 aBTOMOOMIA.
Ho ycraHasimiBaThk MOBTOPHTENH HA KpPBUIbA COBCEM HE 0043aTENBbHO, CYIIECTBYET MHOKECTBO
BAPHAHTOB COBMELLEHHS DOKOBOro M ()POHTAILHOIO CHIHANA MOBOPOTA B OAMH (hoHapb, Halpumep
Ha asTromoOmte Mercedes-Benz R170.

BKiouenne cUrnaia moBopoTOB OCYIICCTBISACTCA CIICHHAIBHON PYYKOH pacionoKeHHOI 1101 pyJiieM
MyTeM €€ MOBOPOTa B CTOPOHY npeanonaraemoro aewxenns. Ha Sonpmmncree asTomoduneit pyuka
caMa BO3BpaNIacTCd B MCXOHOE TOJIOKEHHE M0 3aBEPIICHNH MaHEBpa, Pyuka BKIIOUEHHSA CHTHalA
[IOBOPOTA HAXOAUTCH CO CTOPOHBI JABEPH BOJMTENSM U OJIM3KO K PYJIEBOMY KOJIECY TAK, YTO BOAMTEINb
MPH NCPCKIKUCHHAX HE TCPACT YNPABRICHHA aBTOMOOMIICM.

YacToTa BCIBIICK CBETa MOCTOAHHA M JICKHT B npeaenax or 60 go 120 sxmodennii B MunyTy. Ha
npuOOPHOIT NaHe I aBTOMOOHIS BCNBIXMBACT 3€/1€HbIH HHANKATOP BKIYEHNA CHIHAIA MOBOPOTA, a
TAaK/K€ CO3JaeTcA IIEIKAIONMIT WIH TIHIIAIMH 3BYK, TO3BOJIAIOIIMA BOJMTENO HE 3a0BITh
BBIK/IIOUHUTH CHIHAJI 110CJIE 3aBeplIeHHs MaHEBpa.

OQHOBPEMCHHOC BKJIKOYMCHHC MHMTaHHMA BCCX YKas3arTcici MOBOPOTAa OCYIICCTBAACTCA CHCHHAIBHOMNM
KHOMKOH ¢ dMO/IeMOi B BHJC KPacHOIO TPEYTOJNbHHKA Ha LUCHTPAIbHOH KOHCOIH WIH MO PY/IEM.
Takoe BxIOHEHHE 03HAYACT ABAPMHHYK) HEHCHPABHOCTH ABTOMOOMIN M MPEAYNPERKIAET JAPYrHX
BOJMTENEH 0 HEBO3ZMOAKHOCTH ITOTO aBTOMOOHIIA TTPOJAOILKUTE ABHKEHHE. 1o npaBmiaM BKIKOYEHNE
CHUI'HA/la aBAapMHHOH OCTAHOBKM JIOJDKHO CONPOBOKIAATBCA BBICTABJICGHHEM 3HAKa aBapHMHHOMN
OCTAHOBKM Ha OC30MacHOM pacCTOSHWHM OT HCUCMpaBHOro arTtomMoOmnsa. Tak KC BKIKOMCHHC
aBapHIHBIX OrHEH MPOHCXOJHT MPH PE3KOM COpOCce CKOPOCTH aBTOMOOWIIA B cllydae HKCTPECHHOrO



TOPMOKCHHS HIIH JOPOKHO-TPAHCIIOPTHOTO NPOHCIICCTBHS.
3aguue ponapmu

ladapuTHbIE OrHH
3ajiHue radapuTHbIE ONHH UCHONB3YIOTCH Ul 0DO3HAYEHUs TPAHCIOPTHOIO CPEACTBA B TEMHOE
BPEMSA CYTOK M B YCJIOBHMAX HEJOCTATOYHOH BHAMMOCTH. B YCIOBHAX TymMaHa ¥ MioXoi BHIMMOCTH
UCTIONIB3YIOTCH COBMECTHO € 3aJHUMH MPOTHBOTYMAHHLIMH (oHapsMH. LIBer 3aauux radapHTHBIX
orHei kpacuslii. Ha apToMoOHIAX HCnmonk3yeTcs mapa pacnoloAKeHHBIX Mo 00e CTOPOHBI Ha OJTHON
amauu, TIpy TOM HOPMHUPYIOTCA Ykl 0030pa HM31y4acMOro cBETa M CTOPOHBI. Jlnd BBICOKMX
TPAHCIIOPTHBIX CPEJICTB, HallpuMmep, aBToOycoB, 00A3aTe/IbHO Haiuyue radapuTHLIX OrHEll BBepXy
KaK MOKHO ONIHIKE K Kpasim.
Cron-cHraHaibl
Cron-curnan o0A3aTeIbHO KPAaCHOTO IBETA BKIKOYMACTCA MPH HAXKATHH BOJAMTEIEM HaA TIeJallb
TopMO3a. MOLHOCTL M3JIYUCHUS CTOM-CHIHaNa BbiUE, YeM Yy radapuTHbiX orseil. Heodxoauma
YCTAaHOBKA JIBYX CTOI-CHIHANOB 110 00e cTopoHbl aBToMo0uIIs. B CeBepHoit AMepHKe pa3spelleHHbli
JIHANa3oH W3IYYEHHS CBETA C OJIHUM MCTOMHHKOM cBeTa Haxoautea B npeaenax ot 80 go 300 ka, Bo
BCCM ocTabHOM Mupe oT 60 10 185 k.
Kak anepTepHaTHRA CHIHATY TOPMOKEHHA MOXKET OBITh HCMOMB30BAH 3HAK PYKH TTOJHATON BREPX JUIA
EBponbl # BHH3 /18 CeBepHOl AMEPHKH,
Haunnas ¢ 1986 roga B Ceseproii Amepuke, B Ascrpanuu u Hosoii 3enangun ¢ 1990 roga, a 8
Erpone (3a nckmovennem Mpnanaun) naunnas ¢ 1998 roga obsazarensHo HammvHe Ha aBTOMOOHITE
JONOIHHTEIBHOr0 LEHTPAILHOrO CTOI-CHIHAMA, PACIIONOKEHHOrO BbILIE JHHHH MPaBOro M JIEBOro
cTon-curuanoB. Takke ero Ha3pIBAOT LUEHTPAIbLHLIN, TPeTHil, 0€30MacHbIil CTON-CUIHAN MM CTOI-
CHTHAJI, PacnoIoKEeHHbIi Ha ypoHe 1ia3. Eme omgHo Hazsanme — Cer JImym — 1o WMeHH
Dmmzader Hoyn, koropas Obia roccekperapem tpancnopra CHIA u BHeApuia UCHTPaJIbHBIIH CTOI-
curHan. JlOmOIHHUTENBHBIH CTON-CHIHAT MOKET OBITh OJIMHOMHOH JIAMIIOH, NMOJIOCOH HIIH MaTpHIeH
CBETOAMOIOB. HIIH HEOHOBOH TPYOKOH.
LlenTpanbHBIi CTON-CHrHAN 0DECNeYHBaET OIHO3HAYHOCTL HAXKATHA HA Me/allb TOPMO3a B CTpaHax,
/1€ KPaCHBIM IBET HMEKOT TAK/KE CHIHAJIBI IOBOPOTA, H JaeT H30BITOYHOCTE HA CJIVYaH, €C/iM KakoH-
Aubo cron-curdan Beliiger u3 crpos. JonosHurTenbHblil CTON-CUIHAN BKIKOYACTCH HA [MOCTOAHHYIO
paboTy, KpoMe CIY4aeR IKCTPEHHOTO TOPMOKEHHA, TOT/1a CHIHAI MOKET padoTaTh BCITBITITKAMH.
KOHCTPYKTHBHO Ha JICTKOBLIX aBTOMOOM/IAX UCHTPAILHBIH CTOI CHIHAJ MOKET OBLITH YCTaHOBJICH
MOA 3a/IHHM CTCKJIOM BBCPXY, Ha KpblUKC OarakHWKa MIM B 3aaHuii cnoinep. [pyrue cnocobw
YCTAaHOBKH BCTpeuaroTcs peako, Hampumep, Ha Jeep Wrangler m Land Rover Freelander
JIONOJIHHTENbHBIH CTON-CUI'HAIl YCTAHOBJICH Ha JAepkaresie 3anacHoro koseca. Ha kommepuyeckux
aRTOMOOMIIAX, (PYProHax ¥ rpy30BHKaX HacTo KPENAT Ha KPOMKE KpBIK asToMoOHI4. Bo BceM Mupe
TPeTHil CTON-CHIHaA 00A3aTeAbLHO JIOJKEH paclojaraTbCd M0 LEHTPY, HO AONYyCcKaercad DOKOoBOE
cMmenieHHe 10 15 oM, eciu nonepeyHslid LHEHTP aBTOMOOWIA HE COBMNAAACT C MAHCIBK KY30Ba, HO
OTJICNACT MOJABHKHBIE €r0 YacTH, Takue Kak jasepu. Ha ¢yprons Renault Master o 271oi npuunze
YCTAHOBKA UEHTPAILHOIO CTOIN-CUIHAMA NPOM3BOANTCH CMelEHHoi. Takke pernameHTHpyercs
pacronokKeHne, Kak 1m0 adCOMOTHONH BBICOTE, TAK H OTHOCHTEIBLHO TOPH30HTANH (hoHapel TopMo3a.

Tpebopanus K CBETOBOI TEXHHKE
CBeroBasi TEXHHKA TPAHCTIOPTHOrO CpeACTBA A0JIXKHA OBITE HCIIPpABHA, OTPETrYIHPOBAHA H J0JAKHA
UMETH TOT THIT H MOIMHOCTH JIAMII, KOTOpPBIE YCTAaHOBH/ 3aBOA-H3roTOBHTENL. [lociennee
TpeboBaHue OCHOBaHO Ha pabore jaeduiexkropa (apbl, KOTOpbI paccydTaH Ha ONpeesIeHHbi
CBCTOBOH NMOTOK. PerynMpoBka Hak10HA My4yka OMMAKHETO W/HIIH anbHEr0 CBCTa B 3aBHCHMOCTH OT
HArpy3KH TPAHCIIOPTHOTO CPeACTBaA, TIPOMUIIA TOPOTH, YCIOBHH BUAUMOCTH MOKET OCYIICCTBIATLCA
KaK BPYYHYI0, TAK M aBTOMATHYECKH C NOMOuUb koppektopa ap. Tak xe orpanuuenus
HAKIAJBIBAIOTCA HA [IBET HCITyCKaeMoro (papaMm cBeTa W HaaW4us oOMbIBaTend ¢ap A
razopaspsaaHoil cserorexHukd. Opanako B Poccun MHOrge BOJMTENM CTAIM  YCTAaHABJIMBATHL
CBCTOTCXHHKY HC COOTBCTCTBYHOIYK TpPcOOBaHHAM CTaHjapTa 3aB0/1a-H3rOTORHTCHSA, BCICACTBHE
4ero MNPHIIIOCH YBEIMYHTL OTBETCTBCHHOCTH BOAMTENA 3a HapymeHus npaswi. K nogoOnoid
npakTuke paxee yxe npubersim B Tarapcrane. Tak ke He MMEHT mpaBa IKCIIYATHPOBATHLCH HA
noporax Poccun MammHbl ¢ 3aKJI€EHHBIMH [IBETHOH TUIEHKOH (papaMi M CBETOAMOIHOMN TTOJICBETKOI
(hOPCYHOK CTEKIIOOMUCTHTE NS JI0D0BOI0O CTEKIIA.
Mmctommecs TpeboOBaHHA K aBTOMOOMIIIO H MCTO/IBI TTPOBCPKH TPAHCMOPTHBIX CPEJACTB HANpPaBJICHbI
Ha TOBBIIICHHE OC30MACHOCTH JOPOKHOTO ABHKCHHS. TpaHCIOpPTHBIC CpeicTBa HE MPOLIEIIIHE



l"ocyaapcTBEHHBIH TEXHHYCCKHH OCMOTP TPAHCHOPTHBIX CPEJCTB HE MOTYT YKCIUTYaTHPOBATHCH Ha
jaoporax Poccun 10 yeTpaHeHHs NPHHHH HEHCTIPABHOCTH,

K pasMenieHHio CBETOBBIX TIPHOOPOB YCTAHOBIIEHBI CJIEAYIONIHE TPEOOBAHHA:

Bce cBerosble npudopsl, 3a HMCKIOYeHHEM OOKOBBIX CBeTOBO3Bpallaresei, JAO/KHbI OblTh
YCTAHOBJICHbl HA TPAHCIIOPTHOM CPEACTRE TakuM oOpa3oM, 4TOOBI HMX OCH oOTcYeTa ObUIH
napauie/ILHbI OMOPHOH TIOCKOCTH

TPAHCIIOPTHOTO CPEJICTBA M CPeHeH NpooabHOH BepTHKanbHOH [l1ockocTH TpaHcnmopTHOTrO
CPCACTBA € MOrpeUIHOCTLIO HE DoJice £3 °.

CgeroBbie NPHOOPLI, BLITOIHAKOWME OHY U TY *Ke (PYHKUMIO Ha

TPAHCIIOPTHOM CPEJICTBE, MPH MAPHOI YCTAHOBKE JIOMKHBI ObITh pPa3MEIIEHbl CHMMETPHYHO
OTHOCHTEIIBHO BEPTHKATBLHOH CpeAHeH MPOA0ILHOM

TUIOCKOCTH TPAHCIIOPTHOTO cpe/icTRa. Jlonyckaercs HeCHMMETPHYHOE

pacnonokeHue (ap OIHAHEIO CBCTA, €CJIH ITO HE CHHIKACT OE30MacHOCTh

JIBHJKECHHSL.

JIns TpaHCMOPTHBIX CPEJICTB, BBIMOAHEHHBIX KOHCTPYKTHBHO ACHMMETPHYHBIMM OTHOCHTEILHO
cpeHeit MpoAOILHOH TUIOCKOCTH, JOMYCKACTCS aCHMMETPHYHOC pasMCIICHNE CBETOBLIX MPHOOPOB
OTHOCHTEJTBHO ITOMH TJIOCKOCTH.

BeicoTy pacroioKeHHs BHEUIHHX CBETOBBIX NPUOOPOB, YCTAHABIMBAEMBIX Ha TPaHCIOPTHBIX
CPCACTBAX, CACAYCT NPOBCPATHL HA POBHOK

TOPH30HTAIBHON TUIONIAIKE, HMEIOIIEH TBEP/I0€ MOKPHITHE. TpaHCIOPTHOE CPEACTRO JOMKHO OBITH
0€3 Harpys3KH, B CHAPSKECHHOM COCTOAHHH,

0e3 BOJMTES.

Yriabl reoMeTpHUYecKOil BHAMMOCTH H JIHHEHHBIE pa3sMEPBl CIEAYET HM3MEPATH OT OCBEIIAIOMICH
[IOBEPXHOCTH CBCTOBOIO npubopa.

Ha TpaHcnmopTHOM CpejICTBE HE JOMIKHO OBITh KaKMX-THOO YCTPOWCTB, 3aKpBIBAIONIMX TIPH €ro
JBHACHHH OCBETHUTC/IbHbIC NPUOOpLI B Mpelenax YrioB BHAHUMOCTH, YCTAHOBJICHHBIX JalHbIM
cranaaprom. [Ipy Hanuuuu TakuxX YCTpPOHCTB, HanpuMep, JAeKOPATHBHBIX UIHIKOB, 3aKPbIBAKOIINX
(apel, U T.11., 3TH YCTPOHCTBA JOKHBI YOMPATHCA NPH BKIFOYEHHN CBETOBBIX NMPHOOPOB.

[Tpu orcyrerBun 0codbIX yKazaHuid HU OAHH (OHAPL, NPELYCMOTPEHHbIH HACTOALLIMM CTAHIAPTOM,
HE JI0/KeH paboTaTh B MPEPRIBHCTOM PEXHME, 3a HCKITIOYEHHEM yKazaTesael MoBOpoTa W apapHHHOM
CHIHA/IN3aLHH.

K BHCLIHMM CBCTOBBIM NpHOOpaM NPCABLABIAIOT CACAYIOLME TPCOOBAHNS!

dapbl JaIBHETO CBETA:

Ha kax/10M TPaHCIIOPTHOM CPeACTBE, KPOME NPHLIEIOB U 10J1y-

NPHIIETIOR, J0AKHO OBITh YCTAHOBIEHO HE MEHEE JIBYX H HE DoJiee HeThIpex

(ap JanLHEro cBera.

O0bwee uncno dap 0MKHO OBITE HCTHBIM.

Cuna ceera Beex (pap nanbHEro cBeTa, ropAmNX 0HOBPEMEHHO,

He jJoikHa npessiwats 225000 k.

Buaemnmii kpait CBeTOBOr0 OTBEpCTHSA (Paphbl JTAJIBHErO CBETA JIOJKEH OBITH pactionoxkeH He OnHKe K
IUIOCKOCTH DOKOBOro radapuTa TPaHCIOPTHOrO CPEICTBA, YeM BHECHIHHI Kpai CBETOBOIO OTBEPCTHA
thaps! GaHIKHETO CBETA.

YceraHoska dap ganpHEro cBera He o0f3arenbHa Ha TPAHCIIOPTHBIX CPENCTBAaX, pacueTHas
MaKCHMallbHAsl CKOPOCTh KOTOPLIX He pesbiuaet 40 ka/y.

®apsl aNbHCIO CBCTA JOKHBI H3y4aTh Ocablii ceeT. Jlomyckaercs npumeHeHne (ap ¢ celeKTHRHO-
KEIATBIM CBETOM.

®aps! OnnkHErO CBETA:

Ha kaXkJa0M TpaHCIIOPTHOM CpEACTBE, KPOME TMPHIENOB M MOJYIPHIENOB, JOKHBI OBITH
ycTaHoBIeHb! jase (apb! OiKHero csera.

Pacnonoxkenne ¢ap OaMKHECro CcBETa Ha TPAHCMOPTHOM CPEJACTBEC JIOMKHO COOTBETCTBROBATH
yKazaHHoMy Ha puc. 1.



500 min

7200 max
500min

Puc. |
[Ipumenanus:
Pasmep 1200 max He pacnipocTpaHAETCsS Ha TPY30BbIE MOJIHONIPHBO/IHBIE ABTOMOOHIIH H Ha KOJIECHBIE
TPAKTOPHI KJ1acca 2 T M BbILIC, @ TAKKE TArauyu, paspaboTaHHbIC Ha 0a3¢ KOJICCHLIX TPAKTOPOB.
Jlonyckaerca ymenbmenne pazmepa 600 min j1o 200 min g KonecHBIX TpakTopoR knacca (), 6—2, 0
T
Honyckaerca yrenuuenue pasmepa 400 max g0 700 max ;uis KonecHsIX TpakTopoB kinacca 1, 4—2, 0
T npH 0043aTeIHOM COOMI0ICHNH paszmepa 400 MM Ju1d nepeTHnX radapHTHBIX OrHEH.
Mapbl  OnmkHero cpera JAOKHBL M3nydars Oenwiit cBer. [lonyckaercs npumenenue dap c
CEJIEKTHBHO-KEITHIM CRETOM.
MDappl OJIMKHETO CBETAa, YCTAHABIMBACMBIC HA TPAHCIIOPTHBIX CPEACTBAX, MPOCKTHPOBAHHE KOTOPLIX
Havanocs ¢ 01.01.86, nomxHbl ObITh BHHBI B BCPTHKAJIBHOH M TFOPH30HTANIBHOH IMIOCKOCTAX B
npesenax yrios BUAMMOCTH, YKa3aHHBIX HA pHC. la,

Puc. la

Jng  MeXaHWYecKHX  TPAaHCIOPTHBIX  CPEACTB, 3a HCKIIOYCHHEM  KOJCCHBIX  TPaKTOPOB,
npoekTHpoBanue Kotopbix HauHercs ¢ 01.01.91, BeprukanbHOe HampaBieHHe ay4ei OnMKHero
CBETA, M3MEPAEMOE B CTATHYECKHX YCJIOBHAX W MPH BCEX YCIOBHAX HArpy3KkH, ONPEAEIACHHBIX B
NPWIOKEHUH 3, JIOJDKHO ocTaBarbes B npejenax or munyc 0, 5 go munye 2, 5 % 0e3 pydHoi
PErYJIHPOBKH.

B ciydac «OpOKHEIO TPAHCIIOPTHOrO CPEACTBa» 9TO BCPTHKAJILHOC HANpPaBICHHE AOIKHO
MEPBOHAYAILHO peryaupoBarbea oT MuHyc | g0 Munyc 1, 5 %. Jlna kaxaoro TMna TpaHCnoOpTHOro
CpeACTBA MPEANPHATHE-H3TOTOBHTENbL J0/KHO YKasblBaTh 3TO MEPBOHAYANLHOE HANpaBJI€HHE HA
TabJIHYKe, YCTAHABIUBAEMOH Ha KakK/10M TPAHCIIOPTHOM CpejCcTBe.

Ecniu  ykaszaHHoe BepTHKanbHOE HanpapieHue obecneuuBaeTcs TNpH  TNOMOIIM  YCTPOHCTBA,
peryJMpylonero nojoxenne gapsl OTHOCHTEIBLHO TPAHCIIOPTHOIO CPEACTBA, TO B ClIydae OTKasa
ITOr0 YCTPOHCTBA J0JIAKHA OBbITh MCKIIOHYEHA BO3IMOKHOCTL BO3BPAILICHHA Ty4a B MMOJOKEHHE Dosee
HU3KOE, YEM TO, MPH KOTOPOM MPOM30LICI OTKa3 AaHHOIO YCTPOHCTBA. ITO YCIOBHC [OJIKHO
obecrneynBaThCa ABTOMATHYECKH.

Jlonyckaerca NpUMEHEHHE PYUYHBIX PETYJIHPOBOYHBIX YCTPOHCTB HEMPEPBIBHOIO HIW CTYNEHYATOrO
JCHCTBHSA, CCIIH  TIPEAYCMOTPCHO MCXOQHOC TOJOKCHHE, oODecreynBalonee nepBoHa4alibHYI0



PEryaupoBKY (ap B BEpTHKATBHOM HaNpaBACHHH, VKazaHHoM B 1. 2.2.5, ¢ noMoumbilo 0OBIYMHBIX
PEryJIMPOBOMHBIX BHHTOB. JTH PYHMHBIE PEryJIHpOBOYHBIC YCTPOMCTBA JOKHBI TPHBOJAMTBHCA B
JIEHCTBHE C MECTA BOIHTEA.

Ha peryjmpoBouHBIX YCTPOHCTBAX HEHPEPLIBHOIO JCHCTBHA JOMAHbLI ObITh KOHTPOJIbHBIE TOYKH,
YKa3bIRAKIINE OCHOBHBIE YCJIOBUA HATPY3KH.

PeryimupoBodnbie YCTpPOHCTBA CTYIICHYATOrO JACHCTBHA JO/MKHBI MMETH TaKoe YHCIIO CTYNEHCH,
4TOOBI, HAYHHASA C MEPBOHAYAIILHOTO 3HAYEHHS BEPTHKAIBHOIO HANIPABJICHNA, HAXOIANIETOCA MEXK/TY
I u 1,5 %. oHo Mornio obecrneynTh BCE 3HAUCHUS, Haxoasmecs B npeacnax or 0, 5 x1o 2, 5 % ans
BCEX YCJIOBMI HArpys3ku. YCIOBUS HArpy3KH JUIS KaKA0H CTYINEHH JOJDKHBI ObITh SICHO YKa3aHbI
OKOJIO NMPHBOA YIIPABIEHHS.

[IpotBOoTYManubIe apsi:

Ha kaxkjioM MexXaHMYeCKOM TPAaHCMOPTHOM CPEJCTBE JIONMYCKAETCH YCTAHOBKA CHEPEIH JIBYX
npoTHBOTYMaHHbLIX (hap. s TYPHCTCKHUX M rOpHBIX aBTOOYCOB YCTAaHOBKA MPOTHBOTYMAHHBIX (hap
o0s3aTebHa.

Pacnonoxkenue npoTHBOTYMaHHBIX (hap Ha TPAHCMOPTHOM CPEJACTBE JOJKHO COOTBETCTROBATH
yKasaHHOMY Ha puc. 2.

Puc.2.

Hu ojHa Todka CBETOBOrO OTBEPCTHS NPOTHBOTYMAHHON (hapbl He JO/KHA HAXOJAMTHLCH BbILE
BEPXHEH TOUKH CBETOBOI0 OTBEPCTHA (haphl OIMKHETO CBETA.

[Ipornsorymanubie (hapbl 10JAKHbLl ObITh BU/AHBLI B BEPTHKAILHOH H NOPH3OHTANLHON ILJIOCKOCTHX B
npeaenax MHHHMAaIBHO JIOMYCTHMBIX YTJIOB BHAHMOCTH (J1aee — YTJIbl BHJIMMOCTH), YKa3aHHBIX Ha
pHc. 3.

[IpornBoTYMaHHbIC (haphl JOKHBI H3Ty4aTh OCHBIH MIIH CCIICKTHBHO-JKCTRIH CBCT, HO OJIHHAKOBBIH
s 0benx (pap, yCTaHOBICHHBIX HA TPAHCIIOPTHOM CPE/ICTRE.

Boigo:
1. Kakue BHEImIHHE CBETOBBIE MTPHOOPHI YCTAHARIHBAIOTCA HA ABTOMOOHIIE?
2. B yem 0cobeHHOCTh TIOHHHTOBAHHLIX BHEITHUX CBETOBLIX NMPHOOPOB?
3. YcerpoiceTBo 3ajiHHX aBTOMOOWILHBIX (oHapeii?
4. Kakue TpeOoBaHHA NPEABABIAIOT K CBETOROI TEXHHKE?
5. Kakue Meponpusitis 40NyCKaTCs IPH TIOHUHIC CBETOBOH TCXHUKH aBTOMOOH 1517



