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Frhnasa 1. Obwmnme cBepgeHMA O MaWKMHaKX

1.1. OcHoOBXapaKTepPUCTUNUKN N PYHKLULUNUN C
CTPOMTENbHDbLBX Ma Wwn H

B 3aBucuMocTH OT BBINMOJTHSAEMBIX (PYHKIIUHA COBPEMEHHBIE MAITUHBI
KJIACCU(DUIIMPYIOT CIEAYIOIIUM 00pa3oM:

L dzj t6G J Isd quMg€ing jais mnpeoOpazoBanus »sHeprun (MalIdHbBI-
JIBUTaTeJId, TEHEPATOPHI);

tc O B 15 YodyjuecTBusionyie u3MeHEHHE (OPMBI, CBOWCTB, COCTOSHHS H
MOJIOKEHUST ~ TIpeaAMeTa  Tpyda  (TEXHOJNIOTHMYECKHE WM  MAIIWHBI-OPYAUS,
TPaHCHOPTHBIE U TPAHCIIOPTUPYIOIIHE);

d de¥ s tc 330 y J tmipeamhsgauennsie  mis cOopa, nepepabOTKM U
MCIIOJIb30BaHusl UH(pOpMAIUH (BEIYUCIUTENBHBIE, IU(PPOBATBHBIEC U JIP.).

MaruHbpl cocTosT U3 AeTaneit (00T, MIMoHKa, Baj, 3y0uaToe Kojaeco U T. 1.) U
COOpPOYHBIX EAWHHI] — W3JEINi, COOpaHHBIX W3 JeTale Ha MPEANPUITHH
u3rotoputene (Mydra, MAapUKOMOAMIUITHUK, PEAYKTOP U T. 1.). M3roTaBiauBarwT ux
pPa3IMYHBIMH ~ CITOCOOAMHU:  OTJIMBKOM, KOBKOW, INTAaMIIOBKOM, TPOKATKOM,
obTtaunBaHueM, (ppesepoBanuem, nuirpoBko u T.4. COOpoyHas eqUHUIIA, KOTOpas
MOXET COOMpPaThCsl OTAETBHO OT JIPYTUX COCTABHBIX YacTeW W3/enusi, Ha3bIBAeTCS
y3JI0M. YKpPYIHEHHBIM, 00JaJaroluid MOJHOM B3aMMO3aMEHSEMOCThIO  y3ell,
BBITIOJTHSFOIIMA  OTIPEACIICHHYI0 (PYHKITHIO, HA3bIBACTCS MAIIUHHBIM arperaTom
(HampuMep, SJEKTPOJIBUTaTeh, CUJIOBAasi TOJIOBKA, HACOC), @ METOJ KOMIIOHOBKHU
HPOMBIIIUICHHBIX M3/CINI U3 OTACIbHBIX arperatoB Ha3bBacTci OG 6 j G Ols Jtets 9 OO0
ArperatrupoBaHue 3HAYUTEIIBHO YIIPOIIAET MPOEKTUPOBAHUE, COOPKY, IKCIUTYaTaIlUIo,
PEMOHT U MOJICPHHU3AIUIO U3/ICITUN.

Jrobast mammHa, pubop, B OOIIEM ciiydae H3Jieliie, COCTOUT M3 JeTajeH,
KOTOPBIE Pa3IMYHBIM 00pa30M COECIMHEHBI MEX Ty COOOM.

[ J Is O-€ztacte MexaHM3Ma WM MalllMHBI, H3TOTOBJICHHAS W3 OIHOPOIHOTO
MaTepuana 0e3 COOpPOUYHBIX ONEpalrii WM C HUCIOJIb30BAHUEM MECTHBIX CO-

€AMHUTEIbHBIX Olepalnii (CBapKa, Mnaika, CKICMBAaHUE U T.I1.)
6



U L J elZoHYeHHasi COOpOUYHAs eIUHUIA, KOTOPAsi MOXKET COOMPATHCS OTACIBHO
OT JpPYrMX COCTaBHBIX 4YacTed W3AeNHus U3 JeTalell, HMEIoIIuX o0Iiee
(GYHKIIHOHAILHOE Ha3HAYCHUE: COCAMHUTEIbHAS My(Ta, MOMIINIHUK KaueHHs,
peaykrop u T.m. CIIOKHBIE Y3JIbI MOT'YT COCTOSITh M3 HECKOJBKHX IPOCTHIX Y3JI0B
(TOy3JI0B): HANpPHMEP, PEAYKTOP BKIIOYACT B ceOs TMOMNIMITHWKH, Balbl ¢
HACa)KCHHBIMH Ha HUX 3yOYaTBIMH KOJICCAMH, KPBIIIKY C YCTaHOBJICHHOW Ha HEM
IpOOKOI — carmyHOM.

¢ G tc j € dBdpounas equHuIa, 00IAAIOIMIAS [TOJHON B3aHMO3aMEHIEMOCTBIO,
BO3MOXKHOCTBIO COOpPKM OTAEIBHO OT JPYTHX COCTAaBHBIX 4YacTeil W3Ienusl.
KoHCTpyKIHss OONBIIMHCTBA JACTAICH, COOPOUYHBIX EAMHHUI], KPEIICKHBIX 3JIEMEHTOB
00I1Iero Ha3HAUCHUS ONpeie/icHa U PErlIaMEHTUPYETCS CTaHIapTaMHu.

[ Oh d dzdz" 2 O-Gytpyndeflqii, o0MaTaIONMi OJHOW B3aWMO3aMe-
HSICMOCTBIO y3€J, KOTOPbI MOXKET OBITh YCTAHOBJICH Ha MalllMHAX Pa3JIHYHOTO
Ha3HAYCHUS. OTO TOIUIMBHBIC W THAPABIMYCCKHE HACOCHI, MOTOP-PEIyKTOPHI,
KOMITPECCOPHI, MEXaHU3MBbI ITEPEKITIOUCHHS TIepead, MEXaHU3MbI peBepca U T.11.

[ 4 » Odzd .-Gy thitoii BuI IESTEILHOCTH HPU KOTOPOM BCE BHIIBI pabOT
BBIMOJIHSAIOTCSL MAaIlIHHAMH, & POJIb YeJ0BEKa 3aKII0YaeTCss B TOM, YTO OH yIpaBJIseT
MalnrHaM#. MeXaHu3alus OIICHUBACTCS YPOBHSIMHU.

Lictse J dz d3d ~ Otzdora@ngufi€c] oobemMa padOT, BBIMTOIHAECMBIX
MalllMHaMH K 00111eMy 00beMy paboT 1Mo 3TOMY BUJTY.

¢ 9 Is 5 B3O Is 110 2pschi¥ B paboT, MPU KOTOPOM yIIpABICHUE MAITMHAMHU
OCYIIECTBIISICTCS arnapaTaMu, a poJib YeJIOBeKa 3aKIII0YaeTCs B KOHTPOJIE 3a paboToi
anmapara Wi anmaparypsl.

JInsg MalvH KakI0ro BHJa YCTAHABIMBAIOT CBOM IIOKA3aTelId KaydecTBa,
3aBUCSIIUE OT UX HA3HAYCHUS, HO CYIIECTBYIOT MIOKA3aTEIH Ka4eCTBA MPUCYIIHUE BCEM
mammpHaM. OCHOBHBIMH KPUTEPUSAMH KayecTBa MAIllUH SBJISFOTCS  CIICAYIOIIHE
MOKa3aTesu:

ftesdL 9 5H ( Is] amenrzi®idBoii paboTel B equnumy BpeMeHu. s
pabounx MamuH (MamIMH — OPYIOWH) TaKUM  [OKa3aTelieM  SIBIIACTCS

POU3BOAUTENILHOCTD, €IMHUIIEH U3MEPEHHS] KOTOPOIl MOTYT OBITh T/4, M/4, ILIT/Y;

7



dzOH J ) dzts fipism’ obecrieunBaeTCcsl mpeXkae BCEro 3a CYET MPUBEICHUS
KOHCTPYKTUBHBIX  pEIIEHHH B COOTBETCTBHH C HArpy3KamH, XapakTepoM
B3aMMOJICHCTBHS 3BEHBEB, BO3MOYKHOCTSMH MaTCPHAIIOB. DJIEMEHTBI KOHCTPYKIHH
JIOJKHBI OBITH PACCUMTAHBI HA OJTMHAKOBBIN pecypc;

Is J = dzts dzts G duerozisgisis, cOOpkrM ¥ peMOHTAa TPU MHUHUMAIBHBIX
3arparax Ha M3rOTOBJICHHE M PEMOHT. OJTO JO/DKHO JOCTUTaThCS IyTeM
MaKCHUMAaJIbHOTO HCIIOJIb30BaHMs IIPOTrPECCUBHBIX TEXHOIOT M. ObecneueHre 10CTymna
U BO3MOXXHOCTh NMPUMCHCHHS MEXaHU3WPOBAHHOIO HHCTPYMEHTAa TpU COOpKe H
PEMOHTE;

Mils O dzH O to Is wla dAYVddv € rosBoMsYOT OLIeHNUTE CTEIIEHE HCITOIBL30BaHMUS
CTaHJAPTU30BAaHHBIX  M3ACIUH W OT  MPEABIAYIIAX  MOJEICH,  XOpOIIO
3apEKOMEHJIOBaBIINX ce0s B paboTe. YPOBEHb YHU(DUKAIMU IMOKA3bIBAET YACTOTY
UCIIOJIB30BaHUS JIeTalIeH, UMEIOIIMX OJMHAKOBYIO (hOopMy 1 pa3Mmepsl;

L Mmls § Is d unpmparefiy oTpaxkatroT COOTBETCTBUE MAITMHBI TPECOOBAHUIM H
TCHACHIMSAM TEXHHYECKOM 3cTeTHKH. K HHUM OTHOCATCA. BHemHee O(OpMIIEHHE,
OTJCINIKA, OKpacka, KOMIIOHOBKA, KOMITO3HUIIHUS, TUIACTHKA ()OPM, COOTBETCTBHUE CPE/IC,
cTia0 W T.A. Ilpy CO3MaHMM MalIMH JO/DKHO OBITH BBIACPXKAHO CIUHCTBO
TEXHUYECKOT'0 M XYJI0KECTBEHHOTO 3aMbICIIa;

f Ols | dzlf 6z o tSm@KA3gTenM MO3BOJSAIOT OLIEHUTHh CTENCHb OOHOBJICHHUS
TEXHUYECKUX PEIICHHUH, MCIOIh30BAHHBIX B KOHKPETHOH MalllWHE, MX MaTEHTHYIO
YHCTOTY M MATCHTHYIO 3aIlUTY;

1 to G ts dzts d3dnokg3dn&ng QrpaskaroT COOTBETCTBHE IMAapaMETPOB OPraHOB
yIpaBiIeHUusT TMCUXODU3MYECKUM W aHTPOINOMETPUYECKMM JaHHBIM OIeparopa,
yI00CTBO OOCTY)KMBaHMS, YPOBEHb BUOPAIIHI U 3ByKOBOW MOIIIHOCTH;

dzd Is O dzdzts | sgpatadpisyer npuMeHenne npodUIBLHOTO IPOKATa, 3aMEHY
YEepPHBIX M I[BETHBIX METAJUIOB Ha MIACTMACChl M KOMIIO3UTHBIE MaTepPHAIbI;

tc J dzls Odzty figiisidmaer — 3TO omToBas IieHa, MOJIHAS Ce0ECTOMMOCTD, T.C.
OBICTPOE BO3MEIIICHHE BCEX 3aTpaT Ha M3TOTOBJIEHUE, DKCILIyaTallMi0 U IPUHECEHNE

puObLIH;



1 € s dzts 6 d Y dzts ) Isapakrey@yerdcdziemy yenoBek-mamuna- cpema ¢
TOYKH 3PEHHUS YPOBHS BPEIHBIX BO3ACHCTBUI SKCIUTYyaTHPYEMbIX MAIlIUH HA IPUPO.Y;
BJ L i Ofmdzpagispuzyer 0COOCHHOCTH  KOHCTPYKLIHMH  MAIIUHBI,
obecrieunBaromiue OC30MACHBIC YCIOBUS OKCIUTyaTallud Ui  OOCITY)KHBAOIIETO

InepcoHaa.

12. CoegavHgemnanenin MawWunH

JleTanu, COCTaBIAIONIME MEXAHU3M WJIM MAILIMHY, CBSA3aHbI MEX Iy COOOM TeM WITH
UHBIM cHocoOoM. XapakTep CBA3€d Ha3bIBAIOT NPU 3TOM COCIUHEHUSIMH, a
IPOU3BOICTBEHHBIN MPOIIECC COETUHEHUS — COOPKOM.

s zOMMdw ¢ Oyd™ M Hddzj dzd 2

DI MsrtcOdzj dzd¥ yJ dzsmisdzsmisd HJIsOdzy 2 (¢

* pa3beMHbIE — JOMYCKAaIOT MHOTOKPATHYIO COOpPKY-pa300pKy Oe3 HapylIeHHs
1ICJIOCTHOCTH JIeTaJICH;

* HEpa3bE€MHbIE — MPHU Pa30OpPKe HAPYIIAETCA LEIOCTHOCTh OJHOM WM BCEX
JIeTaJieH;

2) 5 otsL Bsy desmisd lsdesmdlsj dz': detsets ff j oy

* IOJIBM)KHBIE — ITOCJIE COCIMHEHHUSI AETANIN EPEMEILAIOTCS OJTHA OTHOCUTEIBHO
ApYTOH;

* HEMOJBUYKHBIE — JIETAJIA HE MOTYT IIEPEMEIATHCSI OTHOCUTENBHO APYT APYTa;

3) s Wtstedid My W ¢ O] dyineckuelf mmynpersedas,mls § 2
KOHMYECKHE, BUHTOBBIC, MPODUIIbHBIC;

4) { s iz StsH Iz ts B tpdpboEsee, OadHbunble, TUINIEBBIE,
mTU(TOBBIC, KIWMHOBLIE, MPOGUILHBIC, KJICTIAHbIE, CBAPHBIC, KJICEBbIC, TIASHBIE U JIP.

Cpean  pa3beMHBIX  COEIMHEHMM  Hauboiee  paclpoCTpaHEHHBIMH B
MalTUHOCTPOCHUH SIBJISIFOTCS PE3h0OBBIC, IIMOHOYHBIE W IUIMIIECBBIC, B MEHbIICH

CTENEHU — KJIMHOBBIC, ITU(TOBBIC U TPOPUIIBLHBIE.



121 Pe3bbo0oBble COegUHEHMNUSH

OTO COEAMHEHHE COCTABHBIX YacTEH U3JENHs C MOMOIIBIO JAeTaneil, HMEIOIINX
pe3b0y. OHHM OTIMYAIOTCS YHUBEPCATBLHOCTHIO, BBICOKON HAJECKHOCTHIO, MAJIbIMU
rabapuTaMu M BECOM KPEMEKHBIX JeTalel, TeXHOJIOTHYHOCThI0 U BO3MOXKHOCTBIO
TOYHOTO M3TOTOBJICHUS. HemocTaTku - 3HaUMTEIbHASI KOHIICHTPAIMS HANPSHKCHUN B
MeCTaxX PEe3KOro M3MEHEHHs TorepedHoro cedeHus u Hu3kui KIIJ[ moaBrkHBIX
coennHeHnil. Pe3p0a mpencraBisier coOOil Yepenyronumecss BBICTYIBI M BHAJAMHBI
ompeaeneHHol (opMBI Ha TOBEPXHOCTH TEJa BPAIICHHSI, BEITIOJTHEHHBIE TIO BHHTOBOM
JIMHUY.

Pe3b0b!I KiTacCUuPUIMPYIOT MO CIETYIOUIUM TPU3HAKAM:

1) W s tdnddgts o dgts 2 i 59 JuawHogEidgsie (Hanbonee
pacrnpocTpaHeHHble) U KOHWYECKHE (ISl IUIOTHBIX COCNUHEHHHA TpyO, MITYIEPOB,
IpoOOK, MAaCJICHOK U T.I1.);

2) Yt f tetsW¥ d dz¥rpeyigbhbie, BPSIMOYTOIbHbBIC, TPACIICHIATBHBIC,
ynopHblie, Kpyribie u ap. Haubonee pacnpocTpaneHHbIe MpuBeneHbl HA pucyHke 1.1.
[Tpoduns pe3pObl — ITO KOHTYp CeUeHUs Pe3bObl B IMIIOCKOCTH, MPOXOIALIEH uepe3
IPOAOIBHYIO OCh JICTaJIH;

3) s dzOf tcOo dzj dzd ¥ —ongfadris, tsiacisiidue Hrghackzefrefe
BUHTOBOM JIMHUY TIO JIBUKCHHUIO YACOBOUM CTPEIIKU, U JIEBbIE, UMEIOIINE HAPABICHHE
BUHTOBOW JIMHUM TIPOTHB JBWXEHUA dYacoBoiul crtpenku (puc. 1.2). Hawubonee
pacmpocTpaHeHa IpaBas pe3n0a, JieBasi IPUMEHSIETCS B TEXHUYECKH OOOCHOBAHHBIX
CITydasx;

4) 5 yYd M dzpaznm@sr smHosmwMaoro3axoanyo pe3soy. Hanbomee
pacrpocTpaHeHbl  OJHO3aXOJHbIe  Pe3bObl, MHOT03aXOJHbIE — MPUMEHSIOT
IPEUMYIIECTBEHHO B MEXaHU3MaX KaK XOJOBbIC;

5 {6 tOMmi tsdgsyujadadaipyxHyo 1 BHYTPEHHIOI Pe3bOBbI;

6) f s 1 €My dzz Ols Oy d 5 dzdzts d3lz— KPR xHaE) Y J 0z0

KPCICKHOYINIOTHUTCIIbHBIC, XOJ0BEIC U CIICIIHAJIBHEIC.
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Puc. 1.1. [Ipodunu pe3nd: O- MeTpuyecKoii; B - MPSIMOYTOJIBHOM; 9 -
Tparelen1albHOM; G- yrnopHoi; P - mar pe3bosr; d - HapyxHbIH quamerp; di -

BHYTPEHHHUU THAMETP

Puc. 1.2 O6pa3oBanrie BUHTOBBIX TUHUMN: a - JIJIs1 TPaBOM pe3bObl; O - 1JIs JIEBOM

pe3LOBI

Kpenexxnble pe3pObl 00ECIEUMBAIOT HAAEKHOE COECAUHEHHE JAeTallell IpH
pa3IMYHBIX Harpy3kax M temrneparypax. OCHOBHOM W3 HUX SIBISETCA METpHUYECKas,

UMEIOIasi TPEYroJbHBIA TpOo(Puiib W OOJBINME CHIBI TPEHUS IO TMOBEPXHOCTHU

11



KOHTaKTa. ¥ 3Toi pe3pObl yroi npoduis npu BepinHe 60°, a Bce pa3Mephl 3a1a10TCs

B MM. [lapameTpbl METpUUECKIX KPENEeKHBIX Pe3b0 CTaHIaPTU3UPOBAHBI.

l22leTanun pe3bbOBbLX COeAUWHEHMU

OCHOBHBIMM W  HauOoJIee PACHPOCTPAHCHHBIMH JIETAIIMH  PE3hOOBBIX
COCAMHEHUN SBIISIIOTCS OONTHI, BUHTHI, IIMUIbKH, TaWKK U mai0bl. ['eomeTpudeckue
dbopmbl, pa3mMepsl, BapUAHTHl UCTIOJIHCHUN, TEXHHYECKUE TPEOOBaHUS Ha 3TU JCTAIIN
BeChMa Pa3HOOOPa3HbI U OTPAKEHBI B CIPABOYHUKAX W CTAHJIapTax.

Hawnbosee mpocThIM U ACTIEBBIM SBIISIETCSI OOITOBOE COCTUHEHHE.

1 5 dzls mwmHapUYeCKUi CTep)KeHb C BHHTOBOW HApe3KOW, CHAOXKCHHBIH
rOJIOBKOM. ['0JIOBKA, 4ale BCEro, MIECTUTPAaHHAs C Pa3MEPOM IOJ KJII0Y, HO MOXKET
ObITh W Apyroil (OpMBI: YETHIPEXTPAHHOW, UWIMHIPHUYECKOW C MICCTHTPAHHBIM
yTIIyOJICHUEM 10/ KJIFOY, IIMJIMHIPUYECKON ¢ JIbICKaMu U T.1. Ha Hape3aHHyo 4acTh

crepxkua 20 9 ste Oy d o @#cld.3, 02 C Iz

r/' ™
NN 4 A 2’
& BRSNS | B R
o %
:: e E
& i 4} ; =3
4 N

a) 5) B)

Puc. 1.3 Pe3n00BBIE cOeTMHEHHUS JIeTaJIel: a - 00JITOBOE; O - BUHTOBOE, B —

MIMMTUJICYHOC

1 d dzls mogoGen 6oary, HO rojOBKa y HErO dYalle BCETO, BBITOIHACTCS C

POPE3bI0 (IIITUIEM) MO OTBEPTKY, HO MOKET OBITh U TIOJT KITF0Y, T.€. IIIECTUTPAHHOM,

12



JyeThIpexrpaHHoi W T.m. Bunt 9 9 Stc®@¥yl§ o 9 tjL ! BtSO 15§ slso j

MmMtsj HJdzgVv j &3 ,~rommga lsc@olEgii,? kak mpaBuiio, 3HAYUTEIBHO OOJIBIIE
TonmuHbl Apyroi (puc. 1.3, B). OCHOBHBIC THIBI OOJITOB M BHHTOB IOKa3aHbI Ha
pucyske 1.4.

Z f d dz! Su®imsapudeckuii crepikeHb, MMEIOIINN pe3b0y Ha 000MX KOHIIAX.
OparM KOHIIOM (TTOCAJI0YHBIM) €€ BBEPTHIBAIOT B PE3b0OBOE OTBEPCTHE OIHOW W3
JeTanei, a Ha BTOPOM KOHEI| (CTSKHOM) MOciie YCTAaHOBKU COCAMHSIEMOW JIeTain
HAaBOPAYMBAIOT TaliKy. B HEKOTOPHIX CITydasiX MIMIIBKY UCIOIB3YIOT C TPUMEHEHUEM

nByX raek (puc. 1.3, 9).

" [t
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Puc. 1.4. OcHoBHBIE TUIBI OOATOB U BUHTOB: O OOINT C MIECTUTPaHHON
TOJIOBKOM; B — OOJIT CO MTIJIMHTOBBIM OTBEPCTHEM B CTEpKHE; O 1 OONT ¢
OTBEPCTHUSAMM B TOJIOBKE JJI1 CTONIOPEHNUS; BUHTBI C TOJIOBKaMHU: G| IMOTalHOM; H —
NOJYNOTAHOW; — JUUTHHIPUYICCKON; Y — NOJIYKPYTJI0i; 1 [MUIMHIPUIECKOMH C

MCCTUI'PAHHBIM er'IYGJIeHI/IeM 1o 4 KJIr04

] O2 € kpenexnas netanb ¢ BHyTpeHHEH pe3b0oit. ["aliki UMEIOT pa3IndHyIO
dbopmy u koHCTpyKIHIO (puc. 1.5). Hanbomnee pacnpocTpaHeHbI MeCTUTPAHHBIC, PEKE
YeThIpEXTPAaHHBIC, TPUMEHSIIOT TaK)Ke CIICIHAJIbHBIE Tallku — TIPOPE3HBIE,

KOpPOHYAThIE, KPYTJIble, TalKu-0apariky u Jap.

13
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Puc. 1.5. Tunsi raek: O— mecTUrpaHHble; B — MIeCTUTPAaHHBIC KOPOHYATEHIE,

9 — MICCTUTI'PAHHBIC IIPOPE3HBIC, G— ral}’IKa-6apameK; H — KOJIITAaYKOBasl;

J — kpyrmas

Z O 2 B-OMeraymimueckas TUIACTHHKA C OTBEPCTHEM. Y CTAHABIMBACTCS IS
YBEJIMYEHHS ONOPHOM MOBEPXHOCTU IOJ IallKOM, a TakKe MCKIIOUEHHUs IepeKoca
railkd, KOrja IIOBEPXHOCTH COEIUHSAEMBIX JETaled HMEIT HEPOBHOCTH; IS

MPEIOXPAHECHUS TIOBEPXHOCTEN JETAIIEN OT MOBPEKICHUS TPaHsIMU TalKH.

123CtonopeHne pe3bboOBbLIX CcOepguH
HecMoTpst Ha To, UTO MpUMEHsIEMas B KPEMIEKHBIX JIETaIsAX TPEeyrojiabHas pe3b0a
obecrnieuynBaeT CaMOTOPMOKCHHUC, HWHOI'Ia, 0COOEHHO IIpu BI/I6paIII/IOHHI>IX )41
AUHAMHWYCCKHX HArpy3Kax, BOSBMOKHO CAMOOTBHHYHBAHHC.
I[J'ISI MMpCaO0TBPAICHUA CAMOOTBHMHYHUBAHUA KPCIIC)KHBIX I[eTaJIeﬁ, T.C. IJIA
ITOBBIIICHU HAACKHOCTH p63I>6OBBIX COGI[I/IHGHI/IfI, IMPHUMCHSAIOT PA3JIMYHBIC CIIOCOOBI

ux cronopenus. Haubosiee pacnpocTpaHeHHbIE TPUBEICHBI Ha pUCYHKE 1.6.

14
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Puc. 1.6. Cioco0s!I cTomopeHust pe3b00BBIX COeTMHECHH: O— CTOMOpHON
1aif0oii ¢ JamnKoif; B — CTOTIOPHOM TUIACTUHOW; & — YCTAHOBKOW KOHTPTaiKu;

G— NPY>KUHHOU I1aii00#; H — BSI3KOM MPOBOJIOKOM; J — YCTAHOBKOH IITUIMHTA

124UllnOHO4YHBLIE CcOefgUNHEeHNH

DTO pa3beMHbIE COCAMHEHHS C MOMOIIBIO ClenuanbHbiX geraneii — N s dzts €
yCTaHABIMBAEMBIX B Ta3pl Baja M CTynumbl. OCHOBHOE Ha3HAYCHHE IIMMTOHKH —
nepesaya BpaIlarlero MOMeHTa ot Bayia Kk gaetansaM. [lInonku nensrcs va € dzd dzfso ' |
obpasyromiue HanpsokeHHble coequHenus; § to d L d3O Is duun) jiipCdelj jdzlsar |
HCHAIPSDKEHHBIX coenuHeHui (puc. 1.7).

KiIrHOBBIE IITTOHKH 3alTPEeCCOBBIBAIOT (3a0MBAIOT) B Ma3bl Baja U CTYIHUIIBI, YTO
CMeEIIaeT OCH COCIMHSIEMBIX JeTaleii Ha BEJIMYHHY 0. DTO MPUBOAUT K CMEIICHHIO
IICHTPa MacC ¥ MOSIBIICHHIO HEYPABHOBEIICHHOW CHJIBI, CO3/IAI0NICH JTOTOTHUTEIbHBIC
HAarpy3Kd Ha OMOPbI Baja. Bpalaronmii MOMEHT MepenacTcs CHIaMH TPEHUS,
BO3HUKAIOIIMMH MPH 3a0MBAHUH [ITTOHKH.

Jlns mepeaayn OOJBIIMX BPAIIAIONIMX MOMEHTOB NPU PEBEPCHBHOM JIBUKCHUN

MNPUMCHAIOT TAHI'CHIIHMAJIBbHBIC IIITOHKH. Kaxq:[aﬂ IIITOHKa COCTOUT U3 ABYX KIIMHLCB,

15



IOJIOXKEHHE KOTOpBIX APYr OTHOCHUTEIBbHO Jpyra Imocie COOpKH JIOJIKHO OBITh

3aukcupoBano, Harpumep, N Is W Is. 5 d3

Puc. 1.7. llImoHouHble coenuHeHus netajiei: O— KIMHOBOM MIMOHKOM; B —

TAHTCHIUAIBHBIMU IITMIOHKAMU; © — MPU3MATUYECKOMN IMIMOHKON; G— CETMEHTHOU

INOHKOW; 1 — Bam; 2 — cTynuia Jetainy; 3 — MINOHKa

TaHreHUUalbHbIE IIMOHKU CTaBAT MomnapHo nox yrioM 120 wmm 180° u
OPUEHTUPYIOT UX B MPOTUBOIIOJI0KHOM HAMPaBJICHUH, T.K. KaK/1asl IIITMIOHKA MepelacT
BpAIlAOIIMM MOMEHT B OJHY CTOPOHY. HaTar mexnay cTynuueil u BaJOM y HHX
CO3/Ia€TCsl HE B PAJUAIBHOM (KaK y KJIMHOBBIX), & B KaCaTeIbHOM (TaHT€HI[UATHLHOM )
HaIlpaBJICHUHU.

Hampspbkennble  MMOHOYHBIE COSAMHEHMS, KaK TPaBWiIo, Je(GOpMUPYIOT
COCIMHSIEMBIC JIETANTU, BBHI3BIBAIOT HEYPABHOBEIICHHOCTDH JIETAJCH U 4acTo TPeOyIoT
VWHJVBUAYAJIIbHOW NPUTOHKM IIMOHKKM MO TNa3y. OJTO HEAOMYCTUMO B YCIOBHSX

MacCCOBOT'O IMPOU3BOACTBA.

16



[lepeuncnenHple HEQOCTAaTKU OTPAHUYMBAIOT MPUMEHEHHE HaNPSKEHHBIX
IIMOHOYHBIX COCTUHEHUI B COBPEMEHHOM MAIlIMHOCTPOCHUH.

[Tpuzmatuueckue mmnoHku (puc. 1.8) 3akiianbIBaloT B ma3 Baja (MX HA3bIBAIOT
3aKJIaJHBIMU), OHU TIEPEAIOT BPAIAIOLINI MOMEHT OOKOBBIMU I'PaHSIMHU.

CoennHeHne He BOCIPUHUMAET OCEBBIE HATPY3KH, IO3TOMY MOHO OCYILIECTBUTh
NOJIBUKHOE COelMHEHue naeraneil. B atom cimyuae ans oOecniedeHHs NMPaBUIBHOTIO

ITOJOXXCHHA IIIMOHOK, UX 0OBIYHO KPCILAT K Bally WK CTYIIHIIC.

a) 6)

Puc. 1.8. IloaBwkHbBIE COCTMHEHHS MPU3MATHICCKUMHU MIMOHKaMU: O—
KpeIJICHUE IIMOHKY Ha BaJly (HAMPaBIIAIONIAs IIMOHKA); B — KPETUICHHE IIITTOHKHU B

CTyNHUIle (CKOJB3SIIAs IIMTOHKA)

Pa3HOBUAHOCTHIO MPU3MATHYECKUX IIMOHOK IO MPUHIUITY PaOOTHI SBISIOTCS
cermMeHTHble. COEIMHEHHUS OSTUMM IIIMOHKAMM TEXHOJOTUYHBI, YAOOHBI MpHU
cOoopouHbIX onepanusax. OaHako riyOOKuH 1Ma3 3HAUYUTENBHO OCIAa0IISIET BaJl, TIO3TOMY
UX MIPUMEHSIOT TIPH TIepeiaue HeOOIBIIUX BPAIAIOIIX MOMEHTOB WUJTH JIJ1s (prKcanu

JeTanei Ha OCIX.
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1253y 6uyaTtbe (WnMmueBble) coOepgunuHeE

OT0 pa3zbeMHBIE COCAMHEHUS, OOpPa30BAHHbBIC 3allCTNICHUEM HApY>KHBIX 3yObeB
(uuHIeB) HA Baly 1 ¢ BHYTPEHHUMH 3yObsIMU B OTBepCTUH cTymuIibl 2 (puc. 1.9, Q.
OTO coelMHEHUE HAa3bIBAIOT TAKXKE MHOTOIIMOHOYHBIM, y KOTOPOTO IITIOHKH

BBIITOJIHCHBI 3a0/JHO OCJIOC C BAJIOM.

Puc. 1.9. Pa3HOBUAHOCTH IUIMIIEBBIX COSIMHEHUI: O— MpssMoOoYHOE;

B — DBOJIBBEHTHOC,; 9 — TPECYT'OJIbHOC, G— TPpaIlICuOCUuAAJIbHOC,

1 — Ban; 2 — crynuia

[lInuueBble COEIUHEHUS, IO CPAaBHEHUIO CO MIMOHOYHBIMHU, UMEIOT MEHbIIIEe
YUCJIO JETalei, 3HA4YUTEIbHO OOJBIIYI0 HAarpy304Hyl CIIOCOOHOCTb, JIy4Ylle
LHEHTPUPYIOT COEAMHSEMblE JAeTaaud M Oojee HaIeXKHbl NPU JUHAMUYECKUX U
PEBEPCUBHBIX HArpy3Kax.

1 s W s ted3y BBGC Sor nh diff & gpaprisdarerts dodayjpdins:

npsiMOOOYHbBIE, IBOJIBBEHTHBIC, TPEYTOJIbHBIC, Tpamnelenaaibubie (puc. 1.9).

126Ut m ptoBBLIE COEAUMHEHNHA

DT0 pa3beMHBIE COeAMHEHMs AeTaneii ¢ npuMenernem M Is W Is O
Z Is d W I§oT Hem. Stift) — kpenéxHoe U3mEaNE B BUAE LIINHAPUYCCKOTO HIH
KOHHUYECKOIO CTEPsKHs, IPeIHA3HAYCHHOE I HEMOABIKHOrO coeaunenus. LItudr
IUTOTHO BCTABIICTCS B OTBEPCTHE, MPOXOAIIEe Yepe3 00e JeTalld, IPeIoTBpalias ux

B3auMHOE cMmerieHue (puc. 1.10).
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Puc. 1.10. IlITudroBeie coenuuenus aetaneit: O— mys GUKcamy B3aMMHOTO
MOJIOKEHUS AeTallel; B — IS Iepe/layi Bpalllatoliero MoMeHTa: 1 — mrudr

MUIUHAPUYECKUI; 2 — ITU(T KOHUYECKHMA

Ux wucnons3yroT nias  (UKCAMM B3aUMHOTO TIOJIOKEHHS jaetaned (mpu
COBMECTHON MEXaHMYeCKOM 00paboTke W mocleAyrolei cOopke), a Takke i
nepeIadr CPaBHUTEIHFHO HEOOIBIINX BPAIIAOIINX MOMEHTOB.

KoHcTpyKIus 1 pa3Mepsl MTHPTOB periIaMeHTUPOBAHbI CTAHIaPTaAMH, OCHOBHBIC
w3 HuX: € dZOH € d § Y d czefmi@Histaigoyu) JaaeSid) jodé dgd dzH te gy j M C d
C sdzd U.J sz df J dzddocjonrcTBamu  MITHGTOBBIX COCAMHEHUH SBIISIOTCS
TEXHOJIOTUYHOCTh, TMPOCTOTA M HHU3KAs CTOMMOCTh HEIOCTAaTKOM — oOcialbjeHue

CCUCHU Bajila OTBCPCTUCM.

1.3. Bonpocbl gnd CcCaMOKOHTpPOANA
1 Kak onpenenstor ypoBeHb MEXaHU3ALMUHU CTPOUTEIIHCTBA?
2 Yro Takoe 00beM 1oJIe3HON padOTHl B €IUHUILY BPEMECHH ?
3. Kaxk knaccuuiupyroTcs coeTuHeHus AeTanei?
4 Kak pazmu4aarot pe3p0bl 110 HalpaBJIeHUIO BUHTOBOM JIMHHUH?
d. Kaxkoii mpoduias pe3n0bl IPUMEHSISTCS Ha JIeTasIX 00IIero Ha3HauYeHHs B

COCAUMHCHUAX CTPOUTCIIbHBIX MaIluH?

19



6. B yem ocobeHHOCTH 00OJITOBOI0, BUHTOBOI'O, IIIJIUIIEBOTO, IIIITOHOYHOTO H

MTU(PTOBOTO COCAMHEHUN JeTaleil MaluH?

7. Yrto Takoe maiida B COeMUHEHUSIX AETAJIEH MaIluH?

8. Kakme  railku  Haumbonee  paclIpoCTpaHEHbBl B CTPOUTEIBHOM
MAIIMHOCTPOEHUU?

9. Kak ocymiecTisieTcst cTonopeHue pe3sbOOBbIX COSTUHEHMMN ?

10. B uem oTiauune 60ITOBOrO CO€IUHEHUS JeTalIEll OT BUHTOBOIO?

11. Kak paznau4aroT nutiilsl mo gopme OOKOBBIX MTOBEPXHOCTEH ?

12.  Kakme HEIOCTAaTKH OTPAHWYMBAIOT TPUMEHCHHE  HaIPSKEHHBIX
IITIOHOYHBIX COCTMHEHUH B COBPEMEHHOM MAITMHOCTPOCHHH ?

13. Tlox kakuM yTrjOM CTaBAT TaHTCHIIMAIbHBIC IITIOHKN?

14. Kakoe OCHOBHO€ Ha3HAau€HHE MTUPTOBOTO COCTUHECHUS?

15. Kaxkwue JOCTOMHCTBA UMCIOT HITH(i)TOBBIe COGI[I/IHGHI/IH?

20



fNnaB®MaBiImMHOCTpPOMUTENbHBIE MaTepwua.
I[eTaJII/I MalllMH H3roTaBJIMBAIOT W3 KOHCTPYKIMOHHBIX MAaTCpHUaAIOB, KOTOPLIC

O6JI&I[&I-OT Tpe6yeM0171 IMPOYHOCTBKO U CITOCOOHOCTBIO BOCIIpUHUMATL CHUJIOBBIC

Harpy3ku. Ouu nensrcs Ha A3 Is O dzdzd dgj 3§ § O dzdzf usidhy S=i jd Yy d ts dzdz

21l.MeTannunyeckKkune wMaTepwunandsl

MerTasuisl ¥ CIJIaBbI HA KX OCHOBE IMHPOKO MPUMEHSIOT B MAIIMHOCTPOeHHH. OHI
nenarcsHa U J tedey P J Is.dz" |

Y Jtedz | O3} lex@uakzetaéoe naspanue xenesa u ero cmiaBos, Y § Is dz' J
a3 Is O dzdaezkunueckoe Ha3BaHUE BCEX OCTAIbHBIX METAJUIOB U UX CILIABOB.

Yepnsle, noapasaensembie Ha M Is O dzd z ¢ zmghgncrapnsaior coboii criias
’KeJesa ¢ yriaepoIoM.

OnHM 00J1a1at0T BBICOKOH MPOYHOCTHIO U KECTKOCTHIO, MMEIOT CPaBHHUTEIBHO
HEBBICOKYIO CTOMMOCTh. OCHOBHBIC HEJIOCTAaTKH YEPHBIX META/UIOB — BBICOKAs

IUIOTHOCTH U cJla0asi KOpPO3HUOHHAs! CTOMKOCTD.

2114YepHble M@TarRANbBINNAB bI
Ctanwu
4 Is Odz cnmaB jkenesa ¢ yriepoaoM M JISTHPYIOUIMMH 3JEMEHTaMH ¢
MPOLICHTHBIM COAEPXKaHUEM yriiepoaa menee 2,14%.
s ZOMmMmdw S Ooydwy MmilsOdzj 2
Crand MOXKHO IOJpa3JeinTh Ha JBE OCHOBHBIC Ipymmbl — 2 G dzj te ts Hud Mis '
dzj ¢ d tc 5 o ldzdiz] 5 . tc ts onGrpaefyesfior BBemenne B cocTaB crajim

JOITOJIHHUTCIIBHBIX 2JICMCHTOB, KaK MCTAJIJIOB, TaK 1 HEMCTAJIJIOB C I CJIBIO JOCTHKCHU A

TpeOYEeMBIX IKCIUTyaTal[MOHHBIX CBOMCTB.

Paznmuuarot kmaccudukanum ctajiei: 1mo mpoleHTHOMY COJEPKaHHUI0 yriiepoa,
M0 XUMUYECKOMY COCTaBY, MO KadecTBY (TI0 CIIOCOOy MPOU3BOJICTBA U CONCPKAHUIO
BpEIHBIX TIPUMECEii), TI0 CTETIEHHN PACKUCIICHUS U XapaKTepy 3aTBEpACBaHUs MeTasia

B U3JIOKHHUILIC, 4 TAKXKC 110 HA3HAYCHHIO.

s zOMmMmMdW d§ Oyd Ws yiy ldélsddzgs2dzlzf & sHtg toy Odzd ¢ k26 dz
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* nosBTekTouaHbIe (C < 0,8%);

* spTekronnbie (C = 0,8%);

* 3a3BTekTouaHbIE (C > 0,8%).

15 fdddyd ME srdgpomuyis isi@® patzimyaror B 3aBUCHMOCTH OT
coJiepKaHusl yriepoja Ha CIeIYIOIINe TPYIIIbL:

* manoyriepoaucteie - meHee 0,3% C;

* cpenneyriepoaucteie - 0,3...0,7% C;

* BBICOKOYTIEpoaucThie - 6oiee 0,7 %C.

J dzj cdicso Odedz" n Mis ©Odzv - dn CdzOmmdw d ¢ «
OTIpEIEISAETCS CyMMapHBIM MTPOIIEHTOM COJICPKaHUS JIETUPYIOIINX JIEMEHTOB:

* HU3KOJIETUPOBAaHHBIE - MeHee 2,5%;

* cpegHenerupoBaHusie - 2,5... 10%;

* BBICOKOJIETUpPOBaHHBIE - OoJiee 10%.

JlerupoBaHHbIE CTaJu U CIUIABBI JENATCS TaKXKe Ha KIJIACCHI M0 CTPYKTYPHOMY
COCTaBy: B OTOXKCHHOM cocTosHMH - H 1 9lsj CIssdH dz" 2, L OL 8
dzj HiBEKGdIsd 2 (S OteBdHAz 2) , B NopMaie:dslsidam 2 | (
cocrosann - j todzd Isdz" 2 3@ © k& ndzf) dadiizidpbu2rnomy kiaccy
OTHOCSAT YTJIEPOAUCTHIC U JIETUPOBAHHBIEC CTAJIM C HU3KUM COJICP KAHUEM JIETUPYIOITUX
9JIEMEHTOB, K MAPTEHCUTHOMY - C 00JIe€ BBICOKHM, a K ayCTCHUTHOMY - C BBICOKUM
coJiepKaHUEM JICTUPYIOIINX JIEMEHTOB.

1 € OyJ firls e mo ycioBusM mpousBojacTBa (Croco0y MPOU3BOACTBA U
COJIEP’)KaHUIO BPEIHBIX MpUMecei — cepbl U pocdopa), cTav U CIUIaBBI ACIATCS Ha
cienyronue rpymisl (cepa,% dochop,%):

* 00OBIKHOBEHHOTO KauecTBa (psaaoBeie) meHee 0,06 menee 0,07,

» kauecTBeHHBIC MeHee 0,04 menee 0,035;

* BeIcOKOKauecTBeHHBIE MeHee 0,025 menee 0,025;

* 0c000 BBICOKOKauecTBeHHBIE MeHee 0,015 menee 0,025.

dlsOdzd B'" §C dztso | dzelztmminteckdMyOcycrafyls §r@poaucTeie
cranu, coxaepxamnme 10 0,6% C. DT cTaiM BBIIUIABISIOTCS B KOHBEpPTEpax ¢

INPUMCHCHUEM KHCJIOpOJa HJIHW B 0O0IBIINX MapTCHOBCKHUX II€Yax. Cranu
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OOBIKHOBEHHOTO ~ KadecTBa, SBIACh Hambojee JCHMICBBIMH, YCTYHAalOT 110
MEXaHHYECKUM CBOMCTBAM CTalsIM JPYTUX KIAcCOB, TaK KakK OTJIAYAOTCS
MOBBIIICHHBIMU JIMKBALMEH (XMMHUYECKOW M CTPYKTYPHOW HEOJHOPOIAHOCTBIO) M
KOJINYECTBOM HEMETAUTMYCCKUX BKIIOYCHHUI.

#lsOdzd € Oy Jjoblsieayjiededsy gocTaBy ObIBAIOT YIIIEPOIUCTHIC HIIU
nerupoBaHHble. OHU TaK)Ke BBIUIABIAIOTCS B KOHBEPTEpPAax HIM B OCHOBHBIX
MapTEeHOBCKUX I€4aX, HO C COOJI0JeHHeM 0ojiee CTPOTMX TPEeOOBaHUN K COCTaBY
IIUXTHI, TPOIECCAM TUIABKH U Pa3JIUBKU.

Cranu 0OBIKHOBEHHOT'O Ka4eCTBa M Ka4eCTBEHHBIC 0 CTCIIEHHU PACKHUCICHUSA U
XapakTepy 3aTBepCBaHUS MeTaula B W3JokHUIE aensarcs Ha MY 5 ¢ 5 2cnlp |
f sz MY oty 2udd g f W A(xaf)j Kakapiii w3 3THX COPTOB OTIMYAETCS
CoAepKaHUEM KHCIOPO/a, a30Ta W BOAOPOAa. Tak B KHIIAIIMX CTAlIIX COACPIKHTCS
HarOOJIbIIIEe KOJNIECTBO ITUX DIICMEHTOB.

Cramm o' M¢ 8¢ Oy MesmmgsoEozts | npeuMyniecCTBEHHO B
aekTporieuax, atsMisB 5 o ' Mts C s SB@mek phlsiax & HraADojiIakoBbIM
neperutaom (DILIT) wiau apyruMu COBEpIICHHBIMH METOJAaMH, YTO T'apaHTHUPYET
MOBBIIIEHHYIO YHCTOTY M0 HEMETAUIMYECKHM BKIIFOUCHHSM U COAEP/KaHUIO ra3oB, a
CJIEZIOBATENIBHO, YIYUIIEHHE MEXaHUYCCKMX CBOWCTB.

1 5 dz0L dz@awpjxdagihunmpyrorcs:

Ctsdzmistelz €y d tsdzdz" |

Td dzistelz d3j dels O dz! dz" § ;

" st &3d W dL dujdpd digds M lsef@zddud ¢ d

KOHCTPYKULUMUWOHHBIE CcTanu

KoHCTpYKIIMOHHBIEC CTAJIN TPEAHA3HAYCHBI ISl U3TOTOBJICHHUS JeTaell MallluH 1
KOHCTpyKuuid. CremoBaTeapbHO, TaKHe JETald B MPOIECCE  OKCILTyaTallWH
MOJIBEPrafoTCsl BCEM BHJaM HArpy3oK, a MMEHHO CTaTHYECKUM, IHUKINYECKUM H
AMHaMu4YeckuM.  IlosToMy,  Bce  KOHCTPYKIIMOHHBIC  CTald  SIBJISIFOTCS
JI09BTEKTOUAHBIME. CyIIIeCTBYOIIAs KIaCCH(PHUKAIIMS IEIUT KOHCTPYKIIMOHHBIE CTAJIH
Ha:

“BON Jdesistets;d Is§ dz' dz j
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*» Ot BO IS [z(1md7e ik HA3BIBAIOT CTPOUTEIHLHBIMHA), CBApKA KOUX OTIINYACTCS
IIPOCTOTOM U HAJIE)KHOCTHIO.

Kpome Toro, Mapku Takux CIJIaBOB MPUYUCISIIOTCS K OJAHOW M3 JBYX Tpymm —
cramu MY jJ yd O deorwlmi@ats k'  TpeTheit rpymme B KIaCCHPHUKAIMH 110
HasHayeHuro) U S B M juasisuenus.

B nannom yueOHOM OCOOMU MBI pacCMaTpUBAEM JI€TaIU MAlllUH, IPUMEHSIEMbIE
B CTPOMTEIFHOM MAIIMHOCTPOGHUU M CPEICTBAX MEXaHU3allMU CTPOUTEIHCTBA,
MO3TOMY CJIEIyET OTMETHUTh, YTO MAITMHOCTPOUTEIIbHASI COPTOBAs MPOIYKIIMS BCET1a
UMEeT CITeNUAIbHBIN HA0Op MEXaHMYECKUX XapakTepUCTHK. OHU MPOBEPSIOTCS Ha
COOTBETCTBHUE TPEOOBAHUSM IO CIAECAYIONINM ITOKa3aTeIsIM:

* yJapHasi B3KOCTb;

* [UTACTUYHOCTb;

* IPOYHOCTb.

[IpenycmatpuBaercs  emie  OJHAa  KJIacCUPUKalUS  pacCMaTpUBaEMBbIX
MaITUHOCTPOUTENIBHBIX CTaJiel, KOTOpas YYHTBHIBACT METOJA WX YIpOodHEHus. B
COOTBETCTBHUH C HEM COPTOBAsI CTAJIb MOXKET OBITh:

* ¢ YIIPOYHEHUEM BEPXHETO CJIOS;

* 6e3 00paboTKH;

* C YOPOYHEHHUEM TI0 BCEMY 00BEMY.

MHorune Mapkd  KOHCTPYKIIMOHHBIX  MAaITHHOCTPOUTENBHBIX  METAIJIOB
(manpumep, Ct3, 15km, 08K U Apyrue) NpUMEHSIOTCS 0€3 TepMooOpabOTKH, OHU
MPOU3BOATCS W OTIYCKAIOTCS TMOTpeOuTensM B jaucTax. K TakoW MPOIyKIIUA
IPEIBSIBISAIOT OJHO OCHOBHOE TPEOOBAHNE — MAJIOE KOJTMYECTBO KPEMHHUS U YTIEpOa.
HesnauntensHoe cojepikaHne yKa3aHHBIX JJIEMEHTOB O0OECTeuMBacT MaTepuaiy
OTIIMYHYIO BBITSKKY (TO €CTh COPTOBas CTajb JETKO NehOpMHUPYETCs) B XOJIOAHOM
Buje. Takke B OTOM cllydae OTMEUAeTCs KAa4yeCTBEHHAs CBapKa W3ICHHA U3
MalTUHOCTPOUTEIHHBIX CTAJICH.

N3 cranel B 3aBUCHUMOCTM OT HAa3HA4YCHUs JETajed M TapaHTUPYEMBIX

MCXaHHNYCCKHX NI XUMHUYCCKHUX XAPAKTCPHUCTHUK IIPUMCHAIOT!
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O cramu yraepoaucteie 00bIKHOBEHHOTO KauecTBa (Mapku oT Ct0 mo Ct6) ms
KPEIEeKHBIX JIeTanel, (h)acOHHOTO MpoKaTa OOIIero MPUMEHEHHUs, AeTaJlel mepead,
My®dT 4 T.1.;

B) cTanu yriepoaAuCThie Ka4eCTBEHHbIE KOHCTPYKIIMOHHBIE (Mapku oT 08 10 85),
JUISL  U3TOTOBJIEHUS  JeTalie  OOIIEeMAallMHOCTPOUTEIBHOTO  MPUMEHEHHS,
MOABEPTalOlINXCd MEXaHUYECKOUN, TEPMUYECKOM, XUMUKO-TEPMUYECKON U JIp. BUAAM
00paboTKWy;

9) cTaju JIETUpOBAaHHbIE KOHCTpYKIMOHHbBIE (Mapku 20X, 35X, 30XMA, 18XT,
30XT'C, 23X2I2T wu paAp.) OPUMEHSIOT JJIS BBICOKOOTBETCTBEHHBIX JIETasei,
MOABEPraroluXCcs TEPMUUECKON I XUMUKO-TEPMUUYECKON 00paboTKe;

[To nerupyrommuM 371€MEHTaM CPEAN KOHCTPYKIMOHHBIX JIETUPOBAHHBIX CTAaJIEH
1o ['OCTy BBIAETAIOT CIECAYIONIUE TPYTIIIHL:

1. Xpowmucteie cranu: 15X, 15XA, 20X, 30X, 30XPA, 35X, 38XA, 40X, 45X,
50X. HWmerwT 1o CpaBHEHUIO C YIJIEPOAUCTHBIMU TMOBBIIMIEHHBIE MPOYHOCTD,
W3HOCOCTOMKOCTh, @ TIPU TOBBIIMICHHOM COJEpPKaHUU XpoMa — TMIOBBIIICHHOE
CONIPOTHBJIEHUE KOPPO3UHU. braromaps 3TUM CBOWMCTBaM, a TakK€ OTHOCUTEIBHO
HEBBICOKOM CTOMMOCTH UX IIMPOKO MPUMEHSIOT B MAIIMHOCTPOSHUM IS JeTajieu
CPaBHHUTEIIPHO  HEOOJIBIIMX  CEYCHWH. BBHUIYy  HEZOCTAaTOYHO  XOPOIIEH
MIPOKAJMBACMOCTH TMPUMEHEHHWE JTUX CTajed g JeTajaed OOJbIIUX CCUCHHM
Her () (PEKTUBHO.

2. Maprannosuctsie cranu: 1510, 2017, 2517, 30T, 351", 401", 40I'P, 451", 501",
1012, 3012, 3512, 4012, 4512, 5012, 47T'T.

3. Xpomomapranuessie cranu: 18XI, 18XI'T, 20XI'P, 27XI'P, 25XIT,
30XT'T, 40XT'TP, 25XIT'M, 38XT'M.

4, Xpomokpemuucteie ctanu: 33XC, 38XC, 40XC.

5. XpoMOMOJIHOICHOBBIE W XPOMOMOJIMOACHBaHaAUEeBbIe cramu: 15XM,
20XM, 30XM, 30XMA, 35XM, 38XM, 30X3M®D, 40XM®DA. IlpumeHstoT s
neraned, TpeOyrolmx MalbiX jaedopmaluidi Npu TEPMHUYECKOH 00paboTke WiIn

paboTaomux B  YCJIOBHUSX BBICOKMX TeMmIlepaTyp. brmaromaps  xoporieit
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00pabaThIBAEMOCTH 3TH CTAJIM MPUMEHSIOT JJIsl 3yOUaThIX KOJEC, Y KOTOPBhIX 3yObs
HApe3aroT MOCJe YIy4lICHUS.

6. XpomoBaHaauesbie ctau: 15X D, 40X DA.

7. HuxensMmonuOnenossle ctanu: 15H2M, 20H2M.

8. Xpomonukenesbie ctanu: 12XH, 20XH, 40XH, 45XH, 50XH, 20XHP,
12XH2, 12XH3A, 20XH3A, 30XH3A, 12X2H4A, 20X2H4A. O61agaroT BEICOKOH
IPOKAIMBAEMOCTBIO, COUETAIOT B c€0€ BBICOKYIO MPOYHOCTh U U3HOCOCTOMKOCTH C
MOBBIIICEHHON BSI3KOCTBIO; TIO9TOMY HWX TPUMEHSAIOT [JIsi OTBETCTBEHHBIX U
HaIpPSHKEHHBIX JeTallel OOJbIINX CEYEHUH.

9. XpomokpemHemaprannesbie cranu:  20XI'CA, 25XIT'CA, 30XI'C,
30XT'CA, 35XI'CA, 30XI'CH2A. OO6namaioT HaWIy4IIUMH MEXaHHUYECCKUMH
CBOMCTBaMH U OTHOCHTEJILHOM NPOCTOTOM 00pabOTKM Cpelin CTaleil, He CoAepKaluux
JOPOTHX KOMIIOHEHTOB.

10.  XpomomapranueBonukeneBbie cranmu: 15SXI'H2TA, 20XTHP, 20XT'HTP,
38XTH, 14XT'H, 19XT'H.

11.  XpomonmkenbMoauoaeHoBbie cTtanu: 20XH2M, 30XH2MA, 38X2H2MA,
40XH2MA, 40X2H2MA, 38XH3MA, 18X2H4MA, 25X2H4MA. TlpumenstoT st
HanOoJIee OTBETCTBEHHBIX JETANCH CUIIbHOHATIPSDKCHHBIX MAIIIHH.

12. XpOMOHUKEIbBAHAWEBbIC  CTaJU: 30XH2M®A, 36X2H2MOA,
38XH3IMDA, 45XH2MODA, 20XH4DA.

13.  XpomoantoMHHHEBas CTalb ¢ MoauoaeHoM: 38X2MIOA.

14. XpOMOMAapraHUEBOHUKENEBbIE CTAIM C MOJMOJEHOM U TUTAHOM:
20XT'HM, 40XTHM, 25XTHMT.

MHcTpyMeHTanbHbEe CcTanwu

HNHcTpyMeHTallbHAs CTallb MPEJICTABIISAECT COOOM CIUIaB, CoJiepKaHUe yrieposa B
KOTOpOM cocTasiisieT He MeHee 0,7% 1 mpeiHa3HaueHa B OCHOBHOM JIJISL U3TOTOBJICHUS
WHCTPYMEHTA — OTCIOJla W Ha3BaHue cranu. OHHM JOKHBI 00JaJaTh BBICOKOM
TBEPAOCTBHIO U U3HOCOCTOMKOCTBIO.

NHCcTpyMeHTANIbHBIE CTANIA MOAPA3AEISIOT Ha!

® JICTUPOBAHHBIC,
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* OBICTPOPEIKYIITHE .

B coBpeMeHHOI TPOMBIIIIEHHOCTH HHCTPYMEHTAIbHBIE CTAJIA HAIIUIM IITUPOKOE
npuMeHeHue. X ucnoib3yroT 115l MPOU3BO/ICTBA!

* pabouuX JieTaliel MTaMIIOB, padOTAIOIIMX MO TPUHIIUITY XOJIO0IHOTO U TOPSTYETO
nedhopMUpOBaHUS;

* BBICOKOTOYHBIX U3JIETIUN;

* PEXKYILIETO UHCTPYMEHTA,;

* U3MEPUTENBHBIX MPUOOPOB;

* INTEUHBIX TIpeccHopM, KOTOphIE pabOTaIOT MOJT JJABIICHUEM.

Ctanun ¢ ocwOeMIN MM 3N XUMUYECKUMU CBOW

B panHyro rpynmy 1NonagalT  CTald  [pPU  MPOU3BOJACTBE  KOTOPBIX
OPUEHTUPYIOTCS Ha crielu(UUECKrEe YCIOBUS B KOTOPHIX OYIyT 3KCILTyaTUPOBATHCS
JI€TaJii ¥ JIEMEHTHI KOHCTPYKIINI U3TOTOBICHHBIX U3 HUX.

Pacnipoctpanena ux kinaccudukaiys Ha TAKUE KaTeTOPUH:

* TUTCHUHEIC;

* ABTOMATHBIE;

* U3HOCOCTOMKHE;

* KOPPO3UOHHOCTOMKHUE;

* [IAPUKOTOAIIUITHUKOBBIE;

* IPY>KUHHBIE;

= )KapOCTOMKHE;

* KPUOTCHHBIE;

* )KapONPOYHBIE.

JlocTikeHne 0CoObIX CBOMCTB MIPUBEACHHBIX KaTETOPUIA CTaJICH BBITIOJHIETCS 3a
cyeT moadopa 0co00ro XUMHUECKOTO COCTaBa — JIETUPOBAHUEM.

{Bhdy fttOaddzO BBBL dZOYJ ddw RBOttsS MlsOdzj

B mapkupoBKe KOHCTPYKIIMOHHBIX CTajiel TMepBbie ABE 1U(phI B 0003HAYCHUH
MAapKH YKa3bIBalOT CPEAHIOI0 MACCOBYIO JOJIIO YIJIEPOIa B COTHIX JOJISIX MPOLICHTA.

BykBbI B 0003HaU€HNH YKa3bIBAIOT Ha JIETUPYIOLIUE 3JIeMeHThI: B — Bonb(pam, I’

— Mapranen, M — monu6aeH, H — aukens, O — amomunuid, 1] — nupkonuit, /I — menp,
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K — xo6anet, C — kxpemuuit, @ — Banaguii, T — tutan, X — xpom, P — 60p, b — aroOui,
E — cenen, A — a30T, 4 — peIKO3EMEbHBIEC SJIEMEHTHI.

[Mudpsl, crosmue mocie OYKB, YKa3blBalOT MPHUMEPHYID MacCOBYIO OJIIO B
MPOIIEHTaX COOTBETCTBYIOMIECTO JIETHUpYIOmero »sieMeHTa. OtcyTrcTBue MUGPHI
03HAYaeT, YTO B MapKe coaepkutcs A0 1,5% sroro nerupyromero snementa. byksa A
B KOHIIE HANMEHOBAHUS MapKu 0003HAYaeT «BHICOKOKAUYECTBEHHAS CTaJIby, T.C. CTAlb
C YMEHBIIICHHBIM COJIEp’)KaHUEeM BpeIHbIX mpuMecein — (hochop mo 0,025%, cepa o
0,025%. «OcoboBbIcCOKOKaUeCTBEHHAs» CcTajb (¢ conepxkanuem (ocdopa o 0,025%
u cepbl 10 0,015%) obo3nayaercss OykBoii LI yepe3 Thpe B KOHIE HAUMEHOBAHUS
mapku. Hanpumep, kauectBeHHas — 30XI'C; BwicokokauecTBeHHass — 30XI'CA;
ocoboBricokokauecTBeHHas — 30XI'C— 111, 30XT"CA-I11.

B 0603HaueHNN MapOK HHCTPYMEHTAIBHBIX CTAJICH TIePBhIC MU(PHI 03HAYAIOT
MacCOBYIO yTiepoJia B ACCATHIX JAOJSAX MPOIeHTa (Hanmpumep, cTaiib Y 10 cogepkut
1% yrnepona).

Uy r y H bl

Y Iz G -fzcdaas xenesa ¢ yriiepooM U JIETUPYIOIIMMHE JIEMEHTAMU C
MPOIICHTHBIM COJIEpKaHueM yriepojaa oomee 2,14%.

Knaccumdunkauyumsa 4UYyryHOB

Paznmuuaror kimaccudukanum crajgei: mo mpoIreHTHOMY COJEP’KaHUI0 YTriiepoaa,
0 XMMHYECKOMY COCTaBy, IO Ha3HAYEHWIO, MO (opMe BKIIOUCHUS rpaduTa U 10
CTeneHu rpaduTu3aum.

1 ftesyj dzlsdesdze MisH j oy Odzgd® ke dzj tetsH O

* nosBTekTrueckuit (C < 4,3%);

* sBTekTrueckuil (C = 4,3%);

* 3a9BTeKTHUECKUH (C > 4,3%).

Is ndBBdyd MEsdie MsmMlsOo kz:

* JISTUPOBAHHBIE;

* HEeJIETUPOAHHBIC.

l LOsadMmddsslsd tsls dzOL dzOyj ded v :

* KOHCTPYKUHUOHHBIN;
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* YyTYH CO CICIMATILHBIMU CBONCTBAMU.

I s Vstedsd oG dzék yjdzdv ctOWdISO

* [JTaCTUHYATAs;

* [IIAPOBH/IHBIN;

* XJIOTIbEBUAHBIN;

* BEpMUKYJISIPHBIM.

Il LOadmddismisd sls Mmlisopynppdrdaromguisaiudnisve:L Oy d c

* CEpbIN;

* OCTIBIN;

* TIOJIOBUHYATBIM.

N3 yyryHoB Hanbosee MUPOKO MPUMEHSIOT:

O ykzeclgde" @papku or CH 10 go CU 35), obOnamaromuii BBHICOKHMH
JUTEHHBIMH KaueCTBaMH, XOPOIIO 00padaThIBAIOIIUICS PEXKYIIUM HHCTPYMEHTOM.
[IpuMeHsIIOT 111 W3TOTOBJICHHS JeTalied CIOXKHOM KOH(Urypamuu: KOPIyCOB
PEAYKTOPOB, ITKMUBOB, OJIOKOB ITMJIMHIPOB, 3y0OUaTHIX KOJIEC, KOPITYCOB HACOCOB, My (T
U T.IL.;

B) Uz 6 z dz @Gdprar ©1dKM 30-6 no KUY 63-2), obiamaromimii XOpOImuMH
JUTEHHBIMH Ka4eCTBAMHU U XOPOIIIO 00pabaThIBAIOIIMIICS MEXaHHUYECKHUM CIIOCOOOM.
[TpuMeHsIOT 17151 OTJIMBOK MPOCTOM (POPMBI, UMEIOIUX HEOOBIIYIO TONIIUHY CTEHOK
¥ paboTaIONUX B YCIOBUSAX THHAMHUYCCKUX HATrPYy30K;

9) ykeekzdz or fms®apdh totsBHAZS o BU 100), orianuarormiics
BBICOKUMH MEXaHUYECKUMU CBONCTBAMH, HWMECIOIIMNA XOPOIIYI0 KOPPO3HOHHYIO
CTOMKOCTh, ApOCTOMKOCTh W JOMYCKAIOIIMN CBAapKy, M aBTOT€HHYIO pPE3KY.
[TpumMeHsIOT 1J1s1 OTJIIMBOK CJIOXKHOM opmbl: OapabaHOB JieOe0K, Tab0TOB MOJIOTOB,
KOJICHYATHIX BAJIOB U T.I1.;

0 VYlkzclkzdzg dzj G d(tpdsactdzdzdX1..UX32, KpeMHHUCTBIE
UCS.. . YC15M3, amtomunueBsie YHOX...UKO30 u Ap.) B coCTaB KOTOPBIX BXOJAT OJUH
WIM HECKOJIBKO JICTHPYIONIUX OJEMEHTOB. OTH JJIGMECHTHl TPHUIAIOT YYTyHY
CIICIIMAJIbHBIE CBOWCTBA: KAPOCTOMKOCTh, OKAJIMHO- U KOPPO3MOHHYK) CTOWKOCTb,

HU3HOCOCTOMKOCTh, XJIAJJOCTOMKOCTD U JIp.
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stsftoewy jdedj CazOMMdW e Oyd2 d | [uvuBe

Yyryn ¢ mnactuuateiM rpadutom ([OCT 1412-85), Taxke Ha3pIBaeMbIi CEpbIM
qyryHoM. Cepblii UyTyH SIBJISIETCSI OCHOBHBIM JIMTEHHBIM MaTepranioM. B Hem Oosbiias
4acTh yriepoaa HaXOJUTCs B CBOOOTHOM COCTOSTHUU B BHJIE TUIACTUHYATOTO TpaduTa.

['OCT npenycmatpuBaet cienyromue Mmapku uyryna: CH10; CH15; CH20; CU25;
CU30; C4Y35. TIlo TtpeboBaHuI0 MOTPEOUTENS JJII M3TOTOBIEHUS OTJIMBOK
nonyckarotcsa mapku uyryna CU18, CU21 u CU24. YcinoBHoe 0003HaUeHUE MapKu
BKioyaer OykBbl CYU — cepblii 4yryH — U nu@poBoe 0003HAUECHUE BEIUYUHBI
MHUHUMAJIBHOTO BPEMEHHOTO COIPOTHUBJIEHUS IIPU pacTsokeHuH B kre/mm? (MIla-1072).
[Tpumep ycaoBuoro obo3nauenus: CH1S5 T'OCT 1412-85.

[Ipenen npounocty Ha u3rud B 1,5 (1St TPOYHBIX YYTYHOB) U 2,2 (IU1s1 4YYyTYHOB
Majoil MPOYHOCTH) pa3a OoJbllI€ BPEMEHHOTO COMPOTHUBICHHUS MPH PACTSHKEHHH.
Cepple 4yryHbI HCHIOJIB3YIOT IPEUMYILIECTBEHHO IS IETAJIEH OTHOCUTENBHO CII0KHON
KOH(Urypauuu, TpeOyOInX JUTON 3ar0TOBKU MPU OTCYTCTBUH KECTKUX TPEOOBaHUIMA
K rabapuraMm U Macce JeTalleld, a TAaKKe MPU HEBBICOKUX CKOPOCTSAX CKOJIbKEHHS Ha
NOBEPXHOCTAX TpeHMs. 1lo macce yyryHHble AeTalM B CTalMOHAPHBIX MallMHAaX
3aHMMAIOT MEPBOE MECTO; HAIIPUMEP, B CTAHKAX Macca YyT'YHHBIX JAeTalleld COCTABIISIET
60...80%. On xopomo oOpabaTbiBaeTCs pe3aHWeM, UMEET CPABHUTEIHbHO HU3KYIO
CTOMMOCTD U yJIOBJIETBOPUTEIIBHYIO H3HOCOCTOMKOCTB.

Yyryn c¢ mapoBuanbiM rpaputom (I'OCT 7293-85), Takxke Ha3bIBaeMbId
BBICOKOIIPOYHBIM 4yryHOM. [IpuMmeHsieTcsi npu MOBBIMIEHHBIX TpPeOOBaHUAX K
POYHOCTH; 00pabaThIBAETCS B PACILJIABJICHHOM COCTOSIHUU MPUCATKAMHU MarHus WiH
LEepHs, 4TO NpHUIaET rpa@UTy MApOBUIHYIO (POPMY U TEM CAMBIM CHJIBHO YMEHBIIIAET
BHYTPEHHIOIO KOHIICHTPALIUIO HANPSKEHUM.

I'OCT npenycmarpuBaet caenyromue Mapku uyryna: BU 35, BY 40, BY 45, BU
50, BU 60, BY 70, BY 80, BU 100. YcnoBHoe 0003HaueHNE MAPKH BKIIFOYAET OYKBBI
BY — BBICOKOIIPOUHBII YyTYH — U IU(PpOBOE 0003HAUECHUE BETUINHBI MUHUMAJIBHOTO
BPEMEHHOIO CONPOTHBICHHSI NPH pacTskeHuM B Krc/mm? (MlIla-107). Ipumep

ycnoBHoro o6o3nauenusi: BU 50 'OCT 7293-85.
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[Ipenen BBIHOCIMBOCTH BBICOKONPOYHBIX UYTYHOB C IIAPOBUAHBIM TIpaduToM
U CPETHUX pa3Mepax CEUeHUN MPUOIMKAEeTCS K Mpeesly BBIHOCIMBOCTU cTaimu 45
U JI0 JIByX pa3 BblllIe, 4eM y 00byHOro uyryHa CH20 c¢ miuacTMHYaTBIM rpapuToM;
monyns ympyroctu (1,6...1,9)-10° MITa. Takum 06pa3oMm, YyryH ¢ HIAPOBHMIHBIM
rpa)uTOM MOXKET YCIIELIHO 3aMEHATh CTAJIbHbIE OTJIMBKH U UCIOJIb30BAaTHCS BMECTO
CTaJlel uid JeTayned, paboTallUuX B YCJIOBHUSX 3HAYUTENBHBIX IE€PEMEHHBIX
HaIpsHDKEHU. XapakTepHbIM IPUMEPOM TaKUX JETaJeHl SBIIAIOTCS KOJIEHYAThIE Bajibl
JBUTATENICH MHOTMX TPAKTOPOB U aBTOMOOMIIEH.

Yyryn c¢ BepMukyisspHbiM Tpadurom (I'OCT 28394-89). BepmukynspHas
(uepBeoOpa3Has) ¢opma rpadura omnpeaensercs oOpabOTKOW KUIKOrO YyTryHa
AKTUBHBIMM MOAM(PHUKATOPAMU, TAKUMH KaK MarHui, KaJblUi, LEpUil U IpyrUMH, a
TaK)Ke YCIOBUSAMU KpucTauin3auuu. OKpyriieHHas (popMa BEpMUKYIISIPHOTO rpaduTa
MEHBIIE PA3yNPOYHSIET METAUIMYECKYI0 MAaTPUIy IO CPAaBHEHUIO C IJIACTUHYATHIM
rpadurom.

['OCT npenycmarpusaet cienyromue mapku yyryHa: UBI' 30, UBI'" 35, UBI' 40,
UBI' 45. YcinoBHoe o603HaueHne Mapku BKJIouyaeT: OykBy U — uyryH; Oyksel BI' —
dbopma rpaduta (BepMUKYIApHBINA rpaduT) v iuppoBoe 0003HAUCHHE MUHUMAJIBHOTO
3HaYEHUs BPEMEHHOIO CONPOTHBJIECHUS paspblBy MNPH PACTHKEHUM B KIc/MMmZ
(MIla-10Y). ITpumep ycnosroro o6o3nauenus: YBI" 30 mo TOCT 28394.

YyryHbl ¢ BEpMUKYIISIPHBIM IPaUTOM NPEACTABISAIOT COOOM TUTEHHBIE UYTYHBI,
oOnanaromuye MNPOMEKYTOYHBIMU MEXAaHUYECKMMH CBONCTBAMH MEXAY CEpPhIMU
YyryHaMd M BBICOKONPOYHbIMU. OHHM yAauHO KOMOWHHUPYIOT IPOYHOCTD,
TEIUIONPOBOJAHOCTh M MPOYHME CBOMCTBA; 00JIAJAIOT XOPOIIMMH JUTEHHBIMU
XapaKTepUCTHUKAMH U TPEOYIOT TEXHOJOTUYECKOTO KOHTPOJIS,, KOTOPBIA PUMEHSIETCS
IPU MPOU3BOJICTBE BHICOKONPOYHBIX YYT'YHOB.

UyryH ¢ BEpMUKYJISIPHBIM Ipa)UTOM — 3TO OTHOCHUTEIBHO HOBBIA MaTepHal; ¢
KaXIABIM TOJIOM MAalIMHOCTPOUTENbHAsA OTpacib Bce OOJbllle OTAAeT €My
npeanouyrenue. YBIT  npumensiercs, B 4YacTHOCTHM, B  aBTOMOOWJIBHOU
IPOMBIIIIEHHOCTH TPU M3TOTOBJIEHUHU JBHUraTesiel, KOTOpble padOTaloT MpHU OYEHb

BBICOKOM JIaBJICHUHU U JJI KOTOPBIX TPeOYIOTCs O0Jiee JIErkue U MpOYHbIe MaTEpPHAIbI,
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CIOCOOHBIE TOTJIOMIAaTh OOJbIle MOIMHOCTH. Macca OJoka JBUTaTens M3 4YyryHa C
BEPMUKYJISIpHBIM TpadutoMm npumepHo Ha 20% MeHbIIe MO CPaBHEHHUIO C OJIOKOM
JOBUraress u3 ceporo uyryHa. Cpeau Ipyrux JOeTaled MOXKHO Ha3BaTh T'OJIOBKU
UUJIMHAPOB U JIUCKOBBIE TOPMO3a.

KoBkuit uyryn (I'OCT 1215-79). [lonyuaercst oTkurom Oenoro yyryHa. bemnbrit
YYT'yH, B CBOIO OYE€pE/lb, 3aKAJIMBAETCS MPU OTIMBKE M HMEET BECh YIJIEpOJd B
CBA3aHHOM  COCTOSIHUM;  XapaKTepU3yeTcsd BBICOKOM  TBEPIOCTBIO  (TPYyAHO
oOpabaTbIBaeTCsl pPE3aHHEM), BBICOKOM H3HOCOCTOMKOCTBIO M KAPOCTOMKOCTHIO,
BBICOKHMM CONPOTUBIIEHUEM KOPPO3HH.

B 3aBHcHMMOCTH OT cOCTaBa MUKPOCTPYKTYPhl METAJNIMYECKOH OCHOBBI KOBKHIA
qyryH aenar Haw | 16 te 2$digin f | tc dzd [dIoanalcnr.

I'OCT npemycMaTpuBaeT CIEAYIOIINE MAPKU YyTYHA:

K4 30-6; K4 33-8; K4 35-10; KY 37-12 c¢epputHOro Kiacca,
XapakTepusymolierocss (GeppuTHO uiu (HEPPUTHO-TIEPIUTHON MHUKPOCTPYKTYPOIt
METAJTMYECKOM OCHOBBI;

K4 45-7; K4 50-5; K4 55-4; K4 60-3; K4 65-3; KU 70-2; K4 80-1,5
NEpPJIUTHOTO  KJacca,  XapakTEepU3yKOUIErocs B OCHOBHOM  IEPIUTHOU
MHUKPOCTPYKTYPOU METAJTNYECKON OCHOBBI

YcnoBHoe 0603HaueHre Mapku BkirodaeT: OykBbl KU — KOBKUM 4yTyH; mepBoe
uuppoBoe 0003HaYEHNE — BEIMYMHA MUHUMAJIbHOT'O BPEMEHHOT'O CONTPOTUBIIEHUS TTPU
pactsuxenun B kre/Mm? (MITa-101); BTopoe nudgposoe 0603Ha4eHNE — OTHOCUTEIBHOE
yaauHeHue npu pa3peie B %. [Ipumepst ycimoBaoro o6o3naueHus: K4 30-6-® 'OCT
1215-79; K4 60-3-I1 T'OCT 1215-79.

KoBkuii uyryH npuMeHsIOT Uil AeTajei, TpeOyomuX no cBoe Gopme JIUTOH
3aroTOBKH, HO JIONMYCKAIOIIUX XOTs Obl CIy4dalHYIO yaapHyro Harpysky. HasBanue
«KOBKUH YYT'yH» YCIIOBHOE€, 3arOoTOBKM M3 HEr0 IOJIy4alOT TOJBKO OTJIUBKOIA,
JaBJICHUEM KOBKHUU UyryH He oOpabaTbiBaioT. KoBkuH UyryH 00J1aaeT XOpOIIMMHU

JIATEMHBIMUA CBOMCTBAMHM, BBICOKOW MPOYHOCTHIO, BBICOKUM MOJYJIEM YIIPYTOCTH.
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212llBeTHbBE MeTannse U UX cnnas

K 0CHOBHBIM MalIMHOCTPOUTEIBbHBIM IIBETHBIM METAJIAM OTHOCST CIIEIYIOLIUE:
QTIOMUHUMN, Me/Ib, TUTAH, 0JIOBO, HUKEJb, IIMHK, CBUHEII.

¢ dz¢ dzd @GQET 11069-2001).

B 3aBucMMOCTM OT XHMMHYECKOIO COCTaBa TMEPBUYHBIA  aTFOMHUHUIA
nopaszeiiaeTcs Ha amoMuunid 9 ' ) S T RuuecKkoi YMCTOTHI.

YcranoBieHsl cienyrome Mapku O dzt dzdazd s € 52 yAPIPlssisT
coaepxxkanue Al He meHee 99,995%; A99 — conepxkanue Al He meHee 99,99%; A98 —
coaepxxkanue Al He menee 99,98%; A97 — conepxanue Al He menee 99,97%; A95 —
coaepxxanue Al ne menee 99,95%.

VYcranoBnensl crnenytomue Mapku O dzé d3d ded W IS -~ dzd Y AIEB2
coaepxxkanne Al He menee 99,85%; A8 — coxepxkanue Al e menee 99,8%; A7 —
coaepxxkanue Al He menee 99,7%; A6 — comepxkanue Al He menee 99,6%; AS —
coaepxkanue Al He menee 99,5%; A35 — coaepxxanue Al He menee 99,35%; A0 —
coaepxxanue Al ne menee 99,0%.

[ 4 H(FOCT 859-2001).

VYcraHOBIIEHBI ClIEYIONIUE MapKu JIUTOW U AedopmupoBaHHoM mean: MO0 —
conepxanne Cu He MeHee 99,96%; MO — conepxxkanue Cu u Ag He menee 99,93%; M1
—coaepxxkanue Cuu Ag He menee 99,9%; M2 — conepxkanue Cu u Ag He MmeHee 99,7%;

M3 — conepxanue Cu u Ag He meHee 99,5%.

U dIs @@CT 19807-91).

VYcTaHOBIICHBI CIIENYIONIME MapKU TUTaHA U JAeOPMUPYEMBIX THUTAHOBBIX
CILJIABOB, B 3aBHCUMOCTH OT COJIEpaHUsI B HUX QJIOMUHMS, BaHAJWs, MOJUOCHA,
IIUPKOHUS, KPEMHHUS, Keje3a, KUCIopoia, Boaopoaa u npounx npumeceit: BT1-00,
BT1-0, BT1-2, OT4-0, OT4-1, OT4, BTS5, BT5-1, BT6, BT3-1, BT8, BT9, BT14,
BT20, BT22, I1T-7M, I1T-3B, AT3.

[ dzts @ RCT 860-75).

VYcranosiiensl cnenyromme mapku oiaoBa: OBY 000 — conepxanue Sn He MeHee

99,999%; O1 mu — coneprkanue Sn He meHee 99,915%; O1 — conepxanue Sn He MeHee
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99,9%; O2 — coxepxkanre Sn He MeHee 99,565%; O3 — conepxkaHue Sn HE MEHee
98,49%; O4 — conepxanue Sn He meHee 96,43%.

1 d ¢ J(IdCT 849-2008).

YcranoBnensl ciuenyronue mapku Hukens: H-O — copepkanue HUKEns |
koOanbTa He MeHee 99,99%, B Tom umcie kobaimpTa He Oomnee 0,005%; H-ly —
coJiep’)KaHue HHUKeNs U KobabTa He MeHee 99,95%, B Tom uuncie kobanbTa He Oosee
0,1%; H-1 — conepxanue HuKeIs U kobanbTa He MeHee 99,93%, B ToM unciie kodalibTa
He 6ouee 0,1%; H-2 — coneprxanue HuKeNns u KobanbTa He MeHee 99,8%, B TOM yucie
koOanbTa HE 6oee 0,15%; H-3 — coneprkanne Hukens u kodansTa He MeHee 98,6%, B
TOM ymcie kobabTa He 0onee 0,7%; H-4 — conepxanre HUKENS U KOOaIbTa HE MEHEe
97,6%, B ToM unciie kooaipTa He 0oisee 0,7%.

A d dzEOCT 3640-94).

VYcra"oBneHsl cienyromue Mapku 1uaka: [[B00 — coneprxanue muHKa HE MEHEE
99,997%; L1BO — conepxanue nuHka He MeHee 99,995%; 1IB — coneprkanue 1MHKa He
MeHee 99,99%; LI0A — coneprxanue nuHka He MeHee 99,98%; 110 — conepxanne nuHka
He MeHee 99,975%; 11 — conepxanue 1uHKa HE MeHee 99,95%; 112 — coaepkanue
uuHKa He MeHee 98,7%:; 113 — conepxanune nuuHka He menee 97,5%.

g 9 d ddjoqT 3778-98).

VYcra"oBneHsl caeayromnme Mmapku csuHia: CO — comepkanre CBUHIIA HE MEHEE
99,992%; C1C — conepxanune cBuHIla HE MeHee 99,99%; C1 — conepkanue CBUHIA HE
MeHee 99,985%; C2C — conepkanue cBuHIA HE MeHee 99,97%; C2 — coaepkaHue
cBuHIa He MeHee 99,95%; C3 — comepxkanue cBuHIa He meHee 99,9%; C3C —
coaepxaHue cCBUHIA HE MeHee 99,5%.

B duymcTtomM BuHIE MBETHBIE METAUIBI JIOBOJIBHO PEIKO WCIOJIB3YIOTCS B
MalIMHOCTpOeHUHU. ['opa3mo daiie HCHOJB3YIOTCS CIUIaBhl Ha OCHOBE I[BETHBIX
METaJUIOB, XapaKTePU3YIOIIUECS XOPOIIeH dEKTPOTPOBOIHOCTHIO, CONTPOTHUBICHUEM
KOPPO3HH, TEXHOJOTMUYECKUMHU CBOWCTBAMH, MAaJIbIM yJIEIbHBIM BECOM, HHU3KOM

TEMIIEPATYPOH IJIABJIEHUA U T.[I.

Paccmorpumts i dats o dz" | BONM d detspds jols dzis j dzin flzczp o T
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| Ols k-dzto crinaB Ha ocHOBE Menu 1 IMHKA. JIaTyHU pa3lensioT Ha ABOWHBIE
U CIIOKHBIE, KOTOPBIE TOTIOJHUTEIHHO COJIEPKAT CIEAYIOIME KOMIIOHEHTHI: CBHHEII,
KpEMHUI, MapraHell, alFOMUHUHN, JKeIe30, HUKEIh, 0JI0BO.

PasnnuaioT JaBe OCHOBHBIC TIpymmbl jdaryHei: dzd Is j 2 €zfoQuamaroniue
BBICOKMMH JINTCHHBIMM KadyecTBaMH, W jaTyHu, SB tc OB Ols™ 9 O 3" F
JIOTTyCKatoIue 00paboTKy B XOJOJHOM COCTOSIHUU M MIPOKATKY B TOHKUE JIUCTHI.

| Olstdzfizd Is § 2(00CY 17711-93). CrangapToM yCTaHOBICHBI CIICAYIOIINE
mapku: JIII40C; JIII40Mul,5; JIHA0Mu32K; JII40Mu3A; JIH38Mu2C2;
JII37Mu2C2K; JILI30A3; JIL25C2; JIL23A6K3Mu2; JIL16K4; JIL[14K3C3.

VYcnoBable 0003HaueHus1 B Mapkax: JI — natyHp; qpyrue OyKBbI YKa3bIBalOT Ha
coJieprkaliecs: B JaTyHu 3aeMeHTsl: 1| — nunk, Mu — mapranen, C — cBunern, X —
xene3o, K — kpemuuii, A — anmtomunuit, b — 0epusnuit, M — meiubsik, H — aukens, O
— osioBo, ® — ochop, Cy — cyppma, Mr — marauii, X — xpom, Cp — cepedbpo, K —
KagMui. YcinoBHble 0003HAUEHMs 3JEMEHTOB CIIPaBEAJIMBBI M INPU MapKUPOBKE
JIPYTUX LBETHBIX CIUIABOB, €CIU HE OyAeT oroBopeHo uHoe. Lludpsl, crosmue nocie
OyKB, yKa3bIBalOT Ha CPEJHIOI0 MAacCOBYIO JOJIO COOTBETCTBYIOLIETO 3JEMEHTa B
IpOIEHTAaX.

| Olszdzad s OB OIs™ 8 O d3" JIOWT A s52472 . § (rHIapTOM
YCTaHOBJIEHBI CIEIYIOIINE MapKH:

= nBoitHBIC MaTyHu: — J196, J190, JI8S, JI80, JI70, JI6S, J163, J160;

» cBuHIOBBIC JatyHu: — JIC74-3, JIC64-2, JIC63-3, JIC59-1, JIC58-2, JIC58-3,
JIC59-2, JDKC58-1-1;

* crnokHOJermpoBaHHble natyHu: — JIO90-1; JIO70-1; JIOMm701-0,05;
JIOMm70-1-0,04; J1062-1; JIKBO62-0,2-0,04-0,5; JIO60-1; JIOK59-1-0,3;
JIAMm77-2-0,05; JIAMm77-2-0,04; JIA77-2; JIAHKMu75-2-2,5-0,5-0,5; JIK75B;
JIMm68-0,05; JIK62-0,5; JIAXK601-1; JIAH59-3-2; JDKMuS8-2.

YcnoBHOE 0003HaUEHHE MAaPOK OTIMYAETCS OT 0003HAUEHUS JINTEHHBIX JIaTyHEH.
Brauane ykasbiBaeTcst OykBa JI, o0o3Hauaromias JaTyHb, Aajiee HUAYT OyKBEHHBIC

0003HaYEHUS 9JICMCHTOB, U JIMIIb ITIOCJIC HUX YKa3bIBAKOTCA MACCOBBLIC JOJIU ITHUX
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3JIEMEHTOB (B MPOLIEHTaX) B COOTBETCTBYIOLIEM Hopsiake uepe3 neduc. [lepoe uncio
B MapKe€ YKa3bIBa€T HA CPEIHIOI0 MACCOBYIO IO MEH.

JlaTyHu ~ XapakTepu3ylOTCS  XOpPOIIMM  CONPOTHUBIEHUEM  KOPPO3UH,
AIIEKTPONPOBOHOCTBIO,  JIOCTATOYHOH  MNPOYHOCTBIO HU  0CO00  XOPOIIUMHU
TEXHOJIOTUYECKUMH CBOMCTBaMH. B CBSI3W € 3TUM JIaTyHU NPUMEHSIOT: ISl TPYO,
T'WJIb3, MPOBOJIOKU; JUIsI apMaTypbl; B MpUOOpax; B SJIEKTPUUYECKOM ammaparype,
AIIEKTPOMALIMHOCTPOEHHUH U T.JI.

1 tc tS dzlcrinaBel Ha OCHOBE MeH (32 UCKIIFOUYCHUEM JIATYHH).

[Io XuMHUYECKOMY COCTaBY M IO TEXHOJOTMYECKUM CBOMCTBAM pa3/eisatoTCs Ha
ts dzts & WdBdg' L jts dzts, @ Yaxigdata gzd Is | 2uddpapaTeiBacMmble maBicHHEM.

1l tetsdzL ' s dzts o W dzdZ'OCT 6tRf9. JCRadzaapjom ycTaHOBJICHBI
cnenyromme wmapku:  bpO3I[12C5, BbpO3L[7C5H1, bpO4L7CS, bpO4L4Cl17,
BbpOSL5CS, bpO5C25, bpO61L16C3, bpO8L4, bpO10d1, bpO10L12, 5pO10C10.

l letsdaL ' sdzts o W dzdz" | , tsB tc O KIOGI' §00752@36).J H (
CrangapToM yCTaHOBJEHHI crenyromue Mapku: bpOd8-0,3; bpOd7-0,2; bpOD6,5-
0,4; bpO®6,5-0,15; bpOD4-0,25; bpOD2-0,25; bpOlLl4-3; bpOlLIC4-4-2,5; bpOILIC4-
4-4.

1 tetsdzL ' B J L Sdzts 9 WI'drdE 493-70zianjiaptdai y§TaHOBIICHBI
caenyromue wmapku: BbpAIMR2JI, BbpAlOMu2JI, BbpA9XK3JI, BbpA10XK3Mi2,
bpA10K4H4JI, BpAl11XX6H6, BbpA9K4H4Mul, bpC30, BbpA7MulS5XK3H2IL12,
BbpCy3H313C20D.

1 totsdaL T BJ L Sdztse W dzdz" j , ts B tHOBTO IK17HMB)] d3" j
CranpmaptoM ycraHoBieHbI cinenytomue Mmapku: bpAS; bpA7; bpAMu9-2; bpAMu0-
2; bpAX9-4; bpAXXKM10-3-1,5; bpAXXH10-44; bpb2; bpbHT1,9; bpbHT1,9Mr;
bpKMu3-1; BbpKHI1-3; bpMu5; bpAXHMu9-4-4-1; bpMr0,3; bpCp0,1; bpXI;
bpKnl.

VYcnoBHoe oOo3HaueHune Mapok Opon3: bp — Oponza; ganee yka3bIBalOTCS
OykBeHHbIE 0003HAYEHUsI OCHOBHBIX KOMIIOHEHTOB CIUIaBa (KpoMe MeAu) M HX
CpeIHUE MAacCOBble JOJM B MpolLeHTax. B nuTeliHpIXx OpoH3ax MaccoBasl a0

YKa3bIBA€TCsA  HCIMOCPEACTBCHHO IIOCJIC 0003HaYCHUSA 2JIEMCHTA, B 6p0H3ax,
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o0pabaThIBacMbIX JAaBICHUEM, MAaCCOBBIC JIOJIM YKA3bIBAIOTCA JIMIIL TIOCIIE BCEX
OYKBEHHBIX 0003HAYECHUH.

Bpon3bl 0051a7a10T BBICOKUMH aHTU(GPUKIUOHHBIMU CBONCTBAMHU, XOPOIINM
COITPOTUBJIEHUEM KOPPO3HUH, YHUBEPCAIBHBIMU TEXHOJOTMYECKUMU CBOMCTBamMu. Bee
OpOH3bI XOpOIIO 00pabaThIBAIOTCS pE3aHUMEM. YKa3aHHbIE CBOWCTBA IO3BOJISIIOT
IIMPOKO TMPUMEHATh OpOH3bI: 1) B y37max TpeHHs — MOAIIUITHUKAX CKOJIBXKECHHS,
HANpAaBJSAIOMIMX, YEPBAYHBIX M BUHTOBBIX KOJIECAX, FAWKax XOJIOBBIX M T'PY30BBIX
BUHTOB; 2) B BOJASHOH, MapoBOM W MacjsHOW apmaType. BpoH3BI SBISIOTCS
BOKHEUIIIMMU aHTUPPUKIIMOHHBIMU MaTepHUaIaMHu.

1 OB B J-IsciuraBel Ha OCHOBE MSATKHX METaJUIOB: OJ0Ba, CBUHIIA, CYPHMBI.
bab0uTe! peicTaBIAIOT COO0H BHICOKOKaUYECTBEHHBIE, XOPOIIIO MPUPAOATHIBAIOIIUECS
aHTU(PPUKIIMOHHBIC MOIIIUITHUKOBBIC MaTEpUasIbl HU3KON TBEPAOCTH, AOIMYCKAIOIIHE
paboTy CO 3HAUUTEILHBIMU CKOPOCTSMHU U JABJICHUSMHU.

[To xuMUYEeCKOMYy COCTaBy WX pa3leisioT Ha CIEAYIOIIUE TPyNmbl: 0aOOUTHI
ts dzts o W wdg® ¢ dzy@EOCT j320-74). CrtanmapToM YCTaHOBJCHBI CIEAYIOIIHE
mapku: b88, B83, B83C, b16, bH, bBC6. bacouter & O dz' y IIOET 1209-90).
CrangaproM ycranoBieHsl cienyromme mapku: bKA, bK2, bK2I1I, BK21].

bab6uTer 0603HauatoT OykBo# b 1 1udpoii, mokaspIBaroiel cojepKaHue 0JI0Ba
B MpPOIICHTaX, WU BMECTO IU(MpHI OYKBOM, XapaKTEepU3YIOLIEH IOMOJIHUTEIbHBIN
komnoHeHT: H — nukens, T — temnyp, K — kansunii, C — cypbema, A — anmromunuid, L] —
LMHK.

[ jeCdj -Mmihca@miconoTHocTsio He Gonee 3,5 T/M° Ha ATFOMUHUEBOM
WJIM MarHueBoil ocHOBE. [[puMeHEeHNe JIETKMX CIUIABOB B OCHOBHOM ONPEAETSACTCS UX
MaJIoH IMJIOTHOCTHIO M 3HAYUTEIILHON HECYIIEH CIIOCOOHOCTHIO Ha SIUHUITLY MACCHI.

Jlerkue crutaBbl TPUMEHSIOT:

1. JUist  OBICTPOXOJIHBIX ~ BO3BPATHO-TIOCTYMATEIbHO WJIM  KayaTeIbHO-
nepeMeniaronmxcs jaetaneid (mopmHeld OBICTPOXOMHBIX JBHUTaTeNied, MOJI3yHOB
OBICTPOXOJIHBIX MAIIMH W T.A.) C IEIbI0O CHI)KCHHUS BO3HHUKAIOIMIUX TIPU ITOM

JAUHAMNWYCCKHUX HAI'PY30K;
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2. JU1s1 OBICTPOBPAILIAIOIIUXCS JIeTaliel (IIIKUBOB, CEMapaTOPOB MOAIIUITHUKOB
U JIp.) C LIEJIbI0 CHUYKEHUSI BO3HUKAIOIIUX MIPU 3TOM CUJI OT HEYPAaBHOBEIICHHOCTH U
JOCTHKEHUSI OOJIBIIUX MPEIETBHO TOMYCTUMBIX IO MPOYHOCTH YaCTOT BpallleHHUS;

3. JUISl KOPIYCHBIX M JIPYTUX JETaJIel TPAaHCIOPTHBIX ABUTATEIEH W MAIlIMH,
0COOEHHO CaMOJIETOB, C LIENbI0 CHU)KEHUS MACCHI;

4. JUTSL KPBILIEK U KOXKYXOB C [EJIbI0 00JIerdeHHs 00CITyKUBaHUSI MAIIIKH.

[IpuMeHeHUE TOYHBIX OTJIMBOK M3 JIETKUX CIUIABOB TMO3BOJISIET WCKIIOYUTH
MEXaHUYECKYI0 00paOOTKY OTAENbHBIX MOBEPXHOCTEH M 3HAYUTEIHHO YMEHBIIHUTH
TPYIOEMKOCTh 00paboTku neraneid. Tak ke, Kak JIATYHU W OpPOH3BI, 3TU CIIJIaBbI
nemarcsHadzd Is j 2ude’j ¥ stodzd telz J AT

u f dzQpdrs d3d dzd J o ' J (IO 1S§B-230zCtanmaproM yCTaHOBIICHBI
CJIeIYIOIME MAPKU:

* CIJIaBbl HAa OCHOBE alltoMHHUN-KpemHui-maraui: AK12, AK13, AK9, AKS,
AK7, AK10Cy;

* CIUIaBBl Ha OCHOBE altOMUHHU-KpemHuii-menp: AKSM, AKSM2, AKSM7,
AK6M2, AK8M, AK5M4, AK8M3, AKOM2, AK12M2, AK12MMrH, AK12M2MrH,
AK21M2,5H2,5;

* CIUIaBBI HA OCHOBE aJTlOMUHUN-Meab: AMS, AM4,5K;

* CIJIaBBl HAa OCHOBe amoMuHuii-marauii: AMr4K1,5M, AMrSK, AMr5Mi,
AMr6, AMr10, AMrl11, AMr7,;

* CIJIaBbI HA OCHOBE alltOMUHUM-TIpourie kommoHeHThl: AK7I19, AK9L16, ALI4Mr.

gt &zOor Odz¢ s dzd § © ' J (TOET] WMB4d@d Griznjapzomi
YCTaHOBJICHBI CJIEYIOLINE MAPKU:

* CIUIaBbI CUCTEM aJIOMUHHUM-MEJIb-MarHui W alroMUHUU-meapmapranen: 11,
16, B65, 118, 119, AK4, AK4-1, AK6, AKS;

* CILJIaBBl CUCTEMBI allfoMUHUK-Mapranen: MM, AMu, AMuC, J112;

* CIUIaBBl CHUCTEMBI amoMuHMii-mMarauii: AMr0,5, AMrl, AMrl,5, AMr2,
AMr2,5, AMr3, AMr3,5, AMr4, AMr4,5, AMrS, AMro6;

* CIUIaBBbI CUCTEMBI allfoOMUHUM-Maruui-kpemauii: AJ[31, AJI31E, AJ133, AJ135,

AB;

>
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* CIIaBBI CHCTEMBI aTlOMHHUN-TIMHK-Marauii: B95, B93, B95-1, B95-2, Allm;

* CIUIaBbl, MPEAHA3HAUYCHHBIC JJIsi M3TOTOBJICHUS MPOBOJIOKH ISl XOJOJIHOMU
Beicanku: J 111, 11611, JI1911, AMrSII, BOSII;

* CIUIABBI, MPEIHA3HAYEHHBIC JJIs1 U3TOTOBJICHUS CBapOUYHOI poBoJiokK: CBA99,
CBA97, CBASST, CBAS5, CBAMu, CBAMr3, CBAMrS5, CBAMr6, CBAMr6l,
CBAMr63, CBAKS, CsAK10.

gl &zOo T B3O G dzd j FI'OQT 28&6f719)] Craziagrom ycTaHOBJICHBI
caenyromue Mapku: MJI3, MJI4, MJI4mu, MJIS, MJISt4, MJISon, MJI6, MJI8, MJI9,
MJI10, MJI11, MJI12, MIJI1S5, MJI19. BykBbl «m4» W «OH» O3HAYaAKOT: MY —
MOBBIIIIEHHON YUCTOTHI, OH — OOIIEr0 HA3HAYCHHUS.

g d&zOor BOcdzd J 9" 4 (IOGTW $4B85¥5d6% Z(ralgiapirom
yCTaHOBJEHBI crenyromue Mapku: MA1, MA2, MA2-1, MA2-1 m.u., MAS, MAS,
MAS n.u., MA11, MA12, MA14, MA15, MA17, MA18, MA19, MA20, MA21.

[IBeTHBIE MeTAIIBI (ME/b, ATIOMUHUN, IIMHK, OJIOBO, MAarHUWA U Jp.) B YUCTOM
BUJIC KaK KOHCTPYKIIMOHHBIE MaTepralibl IPUMEHSIOT PeaKo. Yale Bcero OHu BXOMST
B COCTaB I[BETHBIX U JIETKUX CIUIABOB.

N3 1uBeTHBIX CIJIaBOB Haubojee pacnpoCTpaHEHbl MeAHbIC: OPOH3bI U JaTyHH.
OpOH3bI — CIUIaBBl MENIM, B KOTOPBIX IMHK HJIM HUKEIh HE SIBISIOTCS OCHOBHBIMU
JETUPYIOIIUMHU 3JeMeHTamMu. JlensITcss Ha JB€ TpyNmbl: OJIOBSIHHBIE, B KOTOPBIX
OCHOBHBIM JICTUPYIOIIMM 3jieMeHTOM siBisieTcst oioBo (bpOd6,5-0,4, bpOd7-0,2,
bpOI1C4-4-4 u np.), u 6€30710BsIHHBIC, KOTOPBIE HE coaepkat ojoBa (bpAS, bpAXK9-
4, BpAYXH 10-4-4 u ap.).

22. HemeTannmuyeckune mMaTepunanob.l
K neMmeraimnyeckuM MatepuaiaM OTHOCST: JIepeBO, pe3uHa, Koxka, rpadur,
KapTOH, I1acTMacca u Jip.
1 dzO M Is dz@rpaiyr sHaunTebHYIO POJIH B 00SCIIEUCHHH SKOHOMHH YE€PHBIX U
IBETHBIX MeTayioB. OHM  007a7al0T  JOBOJIBHO  BBICOKOM  IPOYHOCTHIO,
AHTUKOPPO3UOHHOM M XMMHYECKOM CTOMKOCTBIO B arpeCcCHMBHBIX CpeAax, MaJjion

MJIOTHOCTBIO, (DPUKIIMOHHBIMU WM aHTU(PPUKUMOHHBIMH cBoWcTBamu. Jletamu u3
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MJIACTMACC MOJIYYal0T BEICOKOIIPOU3BOAUTEIBHBIMU MeTOIaMU. [103TOMY OHM UMEIOT
MaJgyl TpPYAOEMKOCTb B H3roTOBI€HUU. Ilpumepom ciykaT: NOJUITHIIEH,
MOJIMBUHWIXJIOPU, (PTOPOIIACT, HOTUCTUPOI, TOTUAMU U JIP.

[InacTtMaccel — 3TO Marepualibl HAa OCHOBE MNPUPOJHBIX WM CUHTETUYECKHUX
noymuMepoB (cmod) — cszytouiero, umerotr 40...70% «Hecymmx» KOMIOHEHTOB
(HamonmHUTENe) B BHUAE BOJIOKOH (TEKCTHJIBHBIX, CTEKJISHHBIX, acOeCTOBBIX,
0a3abTOBBIX), TKaHW, Oymaru, Myku u JAp. Ilmactmaccel monpasfensioTcs Ha
s J 3§ dzO Mislsfjutg dREteffj O Isd o dz" J

K TepMmomnacTuyeckuM IUIacTMAaccaM OTHOCATCS: OPraHUYECKOe CTEKIIO,
MOJIMCTUPOJI, TOJIMATUIICH, BUHUILIACT, KAIPOH U T.]I.

TepMopeakTHUBHBIE TIACTMACChl TMPU 3aTBEPAEBAHUM NEPEXOIAT B TBEPIOE,
HEIUUIaBKOE UM HEPaCTBOPUMOE COCTOSIHUE, II03TOMY UX HENb3s MOBTOPHO
nepepadateiBaTh. lllupokoe mpuMeHeHHE IUIaCTMAacC B MAIIMHOCTPOEHUU CTaJO
BO3MOXKHBIM OJlarojiaps ux crienuduueckum cBoiictBaM. K HUM OTHOCSTCS:

* Majasi INIOTHOCTH (1 OonpmmHcTBa macTMace — 0,9...1,8 r/em®);

* BBICOKAasi KOPPO3UOHHASI CTOMKOCTB;

® BLICOKHEC SJICKTPOUIOJIIMMOHHBIC XapPaKTCPUCTHUKH,

XOpOIINe aHTU(PPUKITMOHHBIE CBONCTBA;

* BBICOKHUI KOI(PPUITUEHT TPEHUS,

* BO3MOKHOCTh MepepadOTKH C KOA(DPUIMEHTOM HCIOJIb30BAHUSI MaTepuasa
0,9...0,95.

Heobxoaumo yauThIBaTh, YTO MJIACTMACCaM MPHUCYITH HEKOTOPHIE HETOCTATKH:

* MaJiast IPOYHOCTh, )KECTKOCTh M TBEPIOCTh;

= QoJIpLIIast MOA3y4YEeCTh, 0OCOOEHHO Y TEPMOILIACTOB;

* HU3Kas TCIUIOCTOMKOCTD;

* CTapeHHE — TOTeps CBOWCTB MOJ| JCHCTBHUEM TeIljia, CBETa, BOJABI U JAPYTHUX
(bakTopoB.

[IppumeHnenne 1IacTMacc B MAIIMHOCTPOCHWM JAaceT OOJBIIOW TEXHHKO-
SKOHOMHYECKUH 3¢ dekT Omaromaps CHIKCHHIO Beca MAallldH, SKOHOMHUHU IIBETHBIX

METAJIJIOB U CTajiel, CHUKEHHUIO TPYI0EMKOCTH U C€O0ECTOMMOCTH MAIIIHH.
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{ 4 L d-dm@repuan Ha OCHOBE HATYPaJIbHOTO U HMCKYCCTBEHHOTO KaydykKa,
oOJaaeT BBICOKOM yHpPYyrod TOMATIMBOCTBIO, XOPOIIO TacHT KoJcOaHws,
COIIPOTHUBIISCTCS HMCTUPAHUIO M T.A. Pe3nHa M3roToBIAETCS MSATKOM (A IIWH),
MOPUCTOMN (II7I1 aMOPTU3ATOPOB) M KECTKOM (PO0OHHUT — MJI DJICKTPOTEXHUYECKUX
u3zenuii). [y moBBIIEHNsT HECYIIeH CTIOCOOHOCTH PE3WHOTEXHUYECKUX M3ICINN UX
apMUPYIOT TEKCTUJIBHBIMU WIH CTALHBIMU 3JIEMEHTAMHU.

] tc OW dnisumenstor B KauecTBE 3JEKTPOJOB, OTHEYMOPHBIX H3JCIHH,
aHTU(PUKIMOHHBIX U3JeNUi, B YACTHOCTH JJs MOJIIMITHUKOBBIX BTYJIOK U
BKJIQJbIIICH.

OTeuecTBEHHBIMH YYCHBIMH Pa3paOOTaHbl MaTepuaibl, TOJy4aeMmble W3
pacriaBoB 0a3ajbTOBBIX TOPHBIX MOPOJ, M TEXHOJOIMHM INPOU3BOJACTBA M3 HUX
uznenuii. OCHOBHBIMH TPEUMYIIECTBAMH JTHUX TMEPCIEKTUBHBIX MaTEpPUAIOB
SBIISIIOTCSA:

= BBICOKAas TEMIIEPATYPOCTOUKOCTh, TEIJI03BYKOU3OJSIMOHHbBIE CBOMCTBA,
BUOPOYCTONYHUBOCTH M TOJTOBEYHOCTD;

* SKOJIOTMYECcKasi 0€301acCHOCTb;

* XUMHUYECKasi HHEPTHOCTH;

* HEBBICOKAsi CTOUMOCTb U3JIEIINIA;

* HEOTPAaHUUYEHHOCTb ChIPbEBBIX 3a11aCOB Oa3albTa.

ba3anbToBOIOKHUCTBIE MaTepUaIbl IPUMEHSIOTCS

= B KayecTBe TEIUIOM3OJSLMOHHBIX MaTEpUajJoB M  MPOU3BOJACTBA
0a3aJIbTOTINIACTUKOB, TKaHEH JIJIsl MATKOM KPOBJIM B TPAKAAHCKOM M TPOMBIIIIICHHOM
CTPOUTENBCTBE;

* B HETSIHOM M XMMHYECKOW oTpaciieil 0a3anbTOBbIE TPYOBl MOTYT HAaMTU
IMPOKOE TPHUMEHEHWE NJisi TPAHCTIOPTHPOBKU HE(PTH, Ta3a, XOJIOAHOW WM TOpsSUel
BOJbI, AarpecCHBHBIX JKHUJIKOCTEM CO CPOKOM OKCIUTyaTanuu Oe3 3aMeHbl u

KaluTaJIbHOTO peMoHTa B Teuenue 60...80 ner.
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23 KOMNO3NWUUMWOHHbBLIE MaTepwuanb.bl

KoMno3uThl — 3TO UCKYCCTBEHHbBIE MATEPUAIIbI, COCTOSIIIUE U3 METAJLTUYECKOM
WIM HEMETAJUIMYECKOM OCHOBBI (MaTpuilbl) C paclpeleleHHbBIMH B  HeEH
KOMIIOHEHTaMU, MPUJAIOIIMMU MaTepUAITy B 1I€JIOM 33JJaHHbIE CBOMCTBA. XUMUYECKU
PA3HOPOJIHBIE JIEMEHTHI OCHOBBI U KOMIIOHEHTOB UMEIOT YETKYIO TPaHHUIly pa3jena u
00Jaal0T CBOMCTBAMH, KOTOPbIE HE MPUCYIIM KaXKIOMY H3 HHUX, B3SITOMY B
oTAeIbHOCTH. KOMMO3UIIMOHHBIE MaTepuaibl MOTYT 00JajaTh BEChbMa BBICOKMMH
MEXaHUYECKUMU, AUDIIEKTPUYECKUMH, KAPOTPOUYHBIMU U APYTUMH CBOMCTBAMHU.

B kadyecTBe KOHCTPYKIIMOHHBIX MPUMEHSIIOT apMUPOBAHHbICE U JAUCIEPCHO-
YIPOUHEHHBIE KOMIIO3UIIMOHHBIE MaTepuaybl. [IpuMepoM apMHUpPOBAHHBIX CIIyXkaT
acOornonruMepHbie PPUKIIMOHHBIE MaTepuabl (CM 11.4.4), a TUCIEePCHO-YITPOUYHEHHBIX
— MOPOIIKOBBIE CIICUCHHBIE MaTEpUalbl HA OCHOBE >KeJie3a uiu Meau. OHu 00y1a1at0T
BBICOKOM H3HOCOCTOMKOCTBIO, MOTYT paboTaTh MpU BBICOKOW Temmeparype (10
400°C), HEKOTOpble TMpPU CYXOM TPEHUU WIA B PEKUME CaAMOCMa3bIBAHUS
(ckenezorpadur, xene3ocyabPua, Meab-rpaduT u Ap.). UX TpuMeHSIoT 11l 3aMEHBI
OpoH3, naTyHel u 6a60UTOB.

Komno3uTHbie MaTepualibl KEpaMUYECKOTO TUIa HA OCHOBE OKCHJI0B, HUTPUJIOB,
KapOug0B 00JIaJal0T TEIUIO- M SPO3UOHHOW CTOMKOCTBHIO M MPUMEHSIOTCS B BHJIC

HOKpI)ITHfI N 3alIlIUTHBIX CJIOCB.

24 AHTUNPPUKLULMOHHBIE U GPUKLWNOHHEBIE

[Ipu paGoTe MalmMHBI €€ JIeTalld COBEPIIAIOT OTHOCUTENIbHBIC TEpEeMEIIeHUs,
conpoBoxkaaemble TpeHueM. Tpenue cHmwxkaer KIIJ[ mammHbl, BBI3bIBA€T HATpEB U
U3HOC JeTajieil, a UHOrJa UX 3aeJaHue M MOJOMKY. s yMEHbIIeHUsl MOTeph Ha
TpEHUE TPUMEHSIOT aHTU(PPUKIIMOHHBIE MaTEpUAJIbl: I[BETHBIC CIUIaBbl — OpPOH3HI,
JaTyHU, CHEIUATbHBIC MOIIUITHUKOBBIE CIUIaBbI — 0aOOUTHI, aHTU(PUKIIMOHHBIC
nuHKOBBIe cruiaBbl [[AM; yepHbie MeTamibl — antTudpukimorHsii uyryn AUC, AUB
u Jp.

Antudpuxmmonssii  uyryn (I'OCT  1585-85). IlpencraBmsier  coboit

JIETUPOBAHHBIN  CEpbIi, BBICOKOMPOYHBIA WM KOBKMH YYryH, OO0JIaIatoliuii
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MOBBIIICHHBIMU aHTU(PUKIIMOHHBIMU CBONCTBAMH, T.€. CHIXKEHHBIM KO3 (HUIIUEHTOM
tpenus. 'OCT npenycmarpuBaer cinenyromue Mapkua uyryna: AUC-1, AUC2, AYC-
3, AUC-4, AYC-5, AYC-6, AUB-1, AUB-2, AUK-1, AUK-2. B 0603HaueHnn MapKH:
AY — antudpukunonnsii rpadur, C — cepsiif, B — Beicokonpounsii, K — KoBKui,
udpa — HOPSAKOBBI HOMEP MapKH.

AHTU(GPUKIMOHHBIN YYTyH HNPUMEHSIIOT JUIs TPYLIUXCS JEeTajledl B YCIOBHSX
HEHANPsHKEHHOTO pekUMa pabOTHI M IPU HETIPEPHIBHOM CMa3bIBaHUU, HATIPUMED, AJIS
BTYJIOK  ITOJAIINITHUKOB CKOJIbXKCHUS. OcoOenHocT ~ BbIOOpa  Mapku
AHTH(QPUKIIMOHHOTO YyTyHA YKa3aHbl B Ta0m. 2.1.

Tadomuna 2.1

Ha3HauyYyeHMEe aHTUPPUKLUWMUOHHOT O

Mapka Hasznauenue
AYC-1
J1st paboThI B ape ¢ 3aKajieHHbIM UM HOPMAJIU30BaHHBIM BaJIOM
AYC-2
Jist paboThI B ape ¢ 3aKajieHHbIM UM HOPMAJIU30BaHHBIM BaJIOM
AYC-3
WJIU BaJIOM, HE MOABEPTaIOIIMMCS TEPMHUUECKON 00padoTKe
AUYC-4 Jnst paboThI B ape ¢ 3aKajleHHbIM UM HOPMAJIU30BaHHBIM BaJIOM
Hnst paboTel B 0c000 HAarpy»eHHBIX Y3JIax TPEHHUs B Tape C
AUYC-5
3aKaJICHHBIM WJIM HOPMAJIM30BaHHBIM BaJIOM
Jns paGoTsl B y3nax TpeHus npu temieparype 10 300°C B mape ¢
AYC-6
BaJIOM, HE MOABEPraroLIMcs TePMUIECKOil 00paboTke
Jlis paGoTsl B y37laX TpPEHUs C TOBBILIEHHBIMU OKPY>KHBIMHU
AYB-1
CKOPOCTSIMH B I1ape ¢ 3aKaJI€HHBIM WM HOPMAJIM30BaHHBIM BaJIOM
Jis paboThl B y37aX TPEHUs C TOBBIIIEHHBIMH OKPYXHBIMH
AYB-2 CKOPOCTSIMH B Iape C BaJiOM, HE IOJBEPraloIuMcsi TePMHUYECKON
00paboTke
AYK-1 st paGoThI B ape ¢ 3aKajieHHbIM UM HOPMAJTU30BaHHBIM BaJIOM
AYK-2 Jns  pabGoTel B mape ¢ BajloM, HE IOJBEPraroIuMcs
TepMooOpaboTKe
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B psanme ciayuaeB TpeHuWe B MalllMHE MOJE3HO (TOpMO3a, MY(THI CIETUICHHSI,
GpUKIMOHHBIE W pPEMEHHBIC TIepeladd) W TOTJa NPHUMEHSIIOT MaTepHallbl ¢
MOBBIMIEHHBIM KO3 uiimeHToOM TpeHuss — ¢GpukuuoHHble. I[Ipumepom ciyxar
acOOIOTMMEpHBIE KOMIIO3UITMU Ha OCHOBe acOecta. Acbect cocrasmser 10 70%, a
OCTAJIbHOE — a TaKKe MHUHEpPAJbHbIE U OPraHUYECKUE HATOJHUTEIN U CBS3YIOIIHE.
CBs3ylOlUM  3JIEMEHTOM  SIBJISIIOTCSL  KaydyyKd, CMOJBl WM UX KOMOWMHAIIMH.
OPUKITMOHHBIC SJIEMEHTHI BBITYCKAIOTCS B BHUAC JICHT, MUCKOB WM (POPMOBAHHBIX
HAKJIAJOK, KOTOpbIE KpEeMsATCsS K OJJIeMEHTaM MEXaHU3MOB 3aKJIeNKaMu WU

CIICIHaJIbHBIMH KJICAMM.

25 CMa304YHbe MaTepwunandsbl

CMma3ouHble MaTepUabl YMEHBIIAIOT HHTCHCUBHOCTDh M3HAIIMBAHMS TPYILIMXCS
3JIeMeHTOB MariuH. CJIol CMa3KH YCTpaHSET HEMOCPEICTBCHHBIN KOHTAKT pabodnx
MIOBEPXHOCTEH JeTaylel, CyXoe TPEHHE METall O METaUl 3aMEHSACTCS Ha TpPEHHE
BHYTPH MacIsTHOTO ¢j0s. [Ipu 3ToM ymeHbInaeTcst K03GGHUIUEHT TpEHsI, YIydIaeTcs
OTBOJI TeIljia, OOJIEr4aroTCsl YCJIOBUS pabOThI JCTale W YBEIMYMBACTCS CPOK HX
ciry:k0b1. CMa3Ka TakKe 3aluIacT paboune MOBEPXHOCTH ACTATICH OT KOPPO3HH.

Haxomsar mnpumenenune Y  H § df JdzOMmils  gde’j JoHu' g OL StsSB tc OL dz
CMa304HbIe MaTepHraibl. J{ist cMa3ky MEXaHHW3MOB CTPOUTEIILHBIX MAIIIMH Yalle BCEro
npuMensioT xuakue u f dzO ) Is d mpdwophsHbIe) cMa3ouHbIe MaTEPHAIIBI.

r d H € ¢ 3ro MmuHepanapHBIe Macia ¢ J00aBICHHEM CIENHAIbHBIX BEIIECTB,
KOTOPBIC Ha3bIBAIOTCS MpHcaakaMu. IIpucagku MOTYT OBITh aHTHOKHCIMTEIBHBIMH,
AHTUKOPPO3MOHHBIMH, MPOTUBO3AAUPHBIMU U Ap. JKUaKMe CMa3Ku MPUMEHSIOT IS
PEeIyKTOPOB, KOPOOOK Tepeaay, ABUraTe/icii BHyTPEHHETO CropaHusi, KOMIIPECCOPOB U
T.IL

1 dzO M Is d ayvdzdugbic MmaTepuaibl B 00IIEM BHIE COCTOST M3 ABYX OCHOBHBIX
KOMITOHCHTOB: MUHEPAIbHOTO MM PACTUTEIBHOIO Maciia U 3aryCTHTENs (pa3arnyHbIe
MblJIa WA TBEPABIC YriaeBOAOpoasl). Kak W JKHAKHE, UMEIOT B CBOEM COCTaBe

pa3JIM4YHbIC IIPHUCAOKH. HpI/IMeHHIOT uxX i1 CMa3Ku IOAUIMUITHUKOBBIX Y3JIOB,
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OTKPBITBIX 3y0UaThIX Mepenad, a TaKkxKe IS 3alIUThl METAJUIMYECKUX MOBEPXHOCTEN
OT BO3/ICHCTBUS OKPYKAIOIIEH CPEIbI.

U 9 J tc KMazpuHble MaTepuanbl, rpa@uT B BUJAC MOPOIIKA WIA CMECH C
KOHCHUCTEHTHOM  CMa3KOH, NPUMEHSIOT JUII CMa3KuM  TSDKEJIOHArpy>KEHHBIX
MOJIIUITHAKOB, pa0OTAIOIIMUX TPU HU3KUX WIIM BBICOKHX TEMIIEpaTypax.

] OL ts 5B teNxrowiic MaTeprabl MPUMECHSIOT B TOAIIUITHUKAX, HECYITHX
MaJyro Harpy3Kky, HO paboTaromux npu OOJIbIION YIIIOBOM CKOPOCTH - 10 HECKOJIBKUX
JIECATKOB ThICSIY 00OOpPOTOB B MUHYTY. Hampumep, B MNOAUIMIHUKAX IIMAHJEICH
nuIOBAIILHBIX MAIIUH, B TOAIIUITHUKAX HEHTPUQYT U T.Il. B OCHOBHOM NMPUMEHSIOT

a30T, HCOH, MHOT' Ia BOAOPO/, ITI0OAABACMBIC B Y3CJI TPCHUA IO JABJICHUCM.

26 Bonpocb gNn14a9 caMOKOHTpPOANA

1. JUIst U3rOTOBJIEHUS KaKUX JI€TaJIEH UCTIOJIb3YIOT YyTYHBbI?

2. Kaxkwue rpynmnel uyrynoB pernamentupyrorcss [[OCTamu?

3. Kakum o00pa3oMm MapkupyeTcs cepblii YyryH, M 4TO OOO3HAa4yaeT €ero
MapKHpOBKa?

4, JIns kakux aetane npumeHseTcs KoBkui yyryH? Kak on mapkupyercs?

5. JInst kakux naeraned mpuMeHsieTcs aHTU(QPUKIMOHHBIN uyryH? Kak oH
MapKUpyeTcsi?

6. Ha kakue Tpu Kiacca IeasTcs CTalM 10 UX Ha3HAYEHUIO?

7. Kakye OCHOBHBIE TpYIIIBI YIVIEPOJUCTBIX CTaled PErJIaMEHTUPYIOTCS
['OCTamn?

8. JUist KakuX JAeTajieil UCMOJIb3yeTCsl YIIIEPOAUCTas CTalb OOBIKHOBEHHOTO

kadectBa? Kak oHa Mmapkupyercs?

9. JI1s Kakux JieTajei MpUMEHSETCs YTIIepOAUCTasl CTallb KOHCTPYKIIMOHHAS
KadecTBeHHas1? Kak oHa Mmapkupyercs?

10. Kakue OCHOBHBIC TPYMIbI JICTUPOBAHHBIX CTaJCH PETIaMEHTUPYIOTCS
I'OCTamu?

11. Kakue 351eMeHTHI ABISIOTCS JIETUPYIOIIUMH ISl CTaIH?
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12. Kakas MapkupoBKa UCIOJIb3YyeTCs g 0003HauUEHUsI OOJBIIMHCTBA MapOK
JIETUPOBAHHBIX CTaJei?

13. Kakue OCHOBHBIE IIBETHbIE METAIbI M CIUIABBl HCIOJB3YIOT B
MaIlMHOCTPOEHUU ?

14. B ueMm coCTOST OCOOEHHOCTH MapKUPOBKH JIaTyHEW W OpOH3 M UeM OHHU
00yCIIOBJICHBI?

15. Kakue HeMeTamM4yeckue MaTepuaibl MPUMEHSIOTCS B CTPOUTEIHLHOM
MaIIUHOCTPOEHUU?

16. Kakue KOMIIO3WMIIMOHHBIE MaTepuajbl MPUMEHSIIOT B  KadyeCcTBE
KOHCTPYKIIUOHHBIX ?

17. T'ne mpuMeHsIOT aHTUPPUKITMOHHBINA 4yryH? Ero ocHOBHBIE CBOMCTBA?

18. B kakux y3max CTPOUTEIBHBIX MAIINH HCHOJIB3YIOT (PPUKIIMOHHBIC
MaTepuanbl?

19. Kakue martepuanbl NPUMEHSIOT JUISl CMa3Kl MEXaHU3MOB CTPOUTEIBHBIX
MAIIMH Yaie BCero?

20. B kakux y3J1aXx CTPOUTCIIbHBIX MAllIMH TBCPABIC CMAa304YHBIC MaTepI/IaHBI?
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FfnNaBBMe8aHMUYeCcKNe nNepepgaywn

31. Obwne cBepgeHMdA O nNnepepgauyax

MexaHnndeckoil mepenadeil Ha3bIBAIOT MEXaHHW3M, KOTOPBIM TIpeoOpasyer
napameTpbl IBUKEHUS ABUTATEIIS IPU NIepeiaue UCTIOTHUTEIbHBIM OpraHaM MallliHBbI.
[Ipu M3yyeHUH HAHHOTO Kypca Mbl OIPAaHUYUMCS TOJBKO KPaTKUM PACCMOTPEHUEM
3yO4YaThIX MIJIMHIPUICCKUX, KOHMUECKUX U YEPBIYHBIX TIepe/ad.

Menbliice U3 mapsl 3yOuaThIx Kosiec HaspiBaroT N j M ls | tcadBprBojee —
C 5 dz] fijdpraBu «3yOuaroe komeco» sBisiercss oOmmM. [lapamerpam miecTepHH
MPUIUCHIBAIOT UHAEKC 1, a mapameTpam koseca — 2. Kpome Toro, paznnyaroT HHAEKCHI,
OTHOCSIIUECS: W — K HadaJdbHON MOBEPXHOCTH WM OKPYKHOCTH; D — K OCHOBHOI
MOBEPXHOCTH WJIM OKPY>KHOCTH;, & — K MOBEPXHOCTU WJIM OKPY>KHOCTH BEPIIUH U
TOJIOBOK 3yObeB; f — K TMOBEPXHOCTH WM OKPYXKHOCTH BIIQJMH M HOXEK 3yObeB.
[TapameTpaMm, OTHOCSIIMMCS K [JEJIUTEIbHOW ITOBEPXHOCTU WIH OKPYKHOCTH,
JOTIOJIHUTEILHOTO UHJIEKCa HE TPUITHCHIBAIOT.

B camom oOmemM Buae mepenadyd MOXKHO KIACCH(PHUIIMPOBATH MO CHOCOO0Y
nepeayu ABUKEHUS:

* iepesayn TpeHrueM ((PUKIIMOHHBIE, PEMEHHEIE);

* IepeIavn 3arerieHueM (3y0uaThie, YepBsIUHbIC, IIEMTHbIC, BAHT-TAlKa);

* BUHT-raiika, g 0OpeoOpa3oBaHUs  BpAIIATEIBHOTO  JBWKCHHS B
MOCTyHaTEIbHOE.

[TapameTpamMu ABMIKEHMSI TIPU BpallaTEIbHOM JBWKCHUU SIBJISIETCS KPYTSIIHMA
MoMeHT T W yrioBasi CKOPOCTh ¥ WJIM 4acTOTa BPAIICHUS N, MPU MOCTYMATEIHHOM
JIBUKCHUH — cuJia F v TuHEerHas CKOpOCTh V.

[To criocoOy coeuHEeHUs 3BEHBEB:

* MIepelaurd C HEMOCPE/ICTBEHHBIM KOHTAaKTOM ((DpUKIMOHHBIE, 3y0dYaThIe.
YepBAYHbIC, BUHT-TAlKa);

* iepeauu TMOKOM CBSA3BIO (PEMEHHBIE, LICMTHBIE).

3BeHbs Mepelaud AENSITCA Ha BEAyIIME — KOTOPBIE MOJIY4YarOT JBUKEHUE OT

MalllMHbI — ABUTATCIIA; 1 BEAOMBIC — KOTOPOMY IICPCAACTCA ABMIKCHUC, KPOME TOT'O, B
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npenenax mepedadd ObIBAIOT MPOMEXKYTOUYHBbIE 3BEHbs. llapameTpsl 3BEHbBEB,
OTHOCAILMXCS K BEAYILIUM 3BEHbSIM, 0003Ha4ar0TCsl HEUETHBIM HHJIEKCOM (1,3,5 nu T.11.);
YETHBIMHU MHJIEKCAMU 0003HAaYar0TCsl TapaMeTpbl, OTHOCSIIUECS K BEJOMBIM 3BEHbBSIM.
Hanpumep: P;, Ti, N1 — MOIIHOCTH, BpaliaTeJIbHBII MOMEHT, YHUCIO OOOpPOTOB
Beaylero 38eHa; P Tz Ny — MOLIHOCTD, BpallaTeabHbIE MOMEHT M YUCIO 00OPOTOB
BEJIOMOTO 3BCHA.

[lepenaua mpenHasHaueHa AJIA COTJACOBAHUS PEXUMOB palOTHI JIBUraTeisl H

HCIIOJIHUTCIIbHBIX OPraHOB MAIlTNHEI.

32 OCHOBHbBIE XapaKTepucTtTukwu nep

[ Mdzso dzr | =~ OtOC Is ] tovdufipt R efa BAosic 6P i €nyare,
BT; OBICTPOX0IHOCTD, KOTOpAsk BEIPAYKASTCS YaCTOTOM BpAIllCHUs Nj HAa BXOJE U Ny HA
BBIXOJIE, MUH ! MJIM yITIOBBIMU CKOPOCTAMHU WAM Wp, ¢ 1.

sl WWdydjdzls fsdzjLdzses Hj2Mmlsadw (slr):

h=RIR d dzeFl-RIR, (3.1)

rne Py - moTepu MOIIIHOCTH B Tepeaaye;

1 jtoj HOIs 5ydzts | , opdsiciaismMog]s dadpgpiennu HoToKa MOLIHOCTH:

u= w4 nz = ni/ny,. (3.2)

[Ipu u>1, T.e., n1>N, — mepenaya MoHIKaroas 1 HazbiBaeTes 6 | H iz § Ilpisus
<1, T.e., n1<n; — mepenaya nopsitnaromas, wmm GGz dz! Isd §f dzd € Ols st

[lepenayr BBINOJHSAIOT C TOCTOSHHBIM WM TIEPEMEHHBIM IEPEIaTOUYHBIM
OTHOIIICHHEM. PerynupoBaHue, T.c. H3MEHCHHE IMEPEIATOYHOIO OTHOIICHUS MOYKET
OBITH CTYIIEHYATHIM U OeccTyneHuaThiM. CTyIIeHYaTOe PEryJIMPOBAHNE BBITIONHSIOT C
MIOMOIIbI0 KOPOOOK CKOPOCTEH ¢ 3y04aThIMH KOJIECaMH, PEMEHHBIX IMepeaadax co
CTYIICHYATHIMU IIKWBAMH M T.II.; OCCCTYNEHYATOEC PETYJIMPOBAHWE — C ITOMOIIBIO
(PHUKIIMOHHBIX WM LEMHBIX BAPHATOPOB.

MexaHndeckue nepeaadd CTYINEHYATOro PEeryjIMpoBaHUS 00JIaaloT BBICOKOMH
paboOTOCIIOCOOHOCTRIO U MTO3TOMY HAXOJIAT IIMPOKOE MpUMEHEHHE. MexaHHuuecKue

nepenadyn OEcCTYNEeHYaToro peryjiupoBaHMs O0JIalal0T MEHbIIEH Harpy304HOU
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CIIOCOOHOCTBIO U UMEIOT MEHbIIIee pacrpocTpaHeHue. X mpuMeHs 10T B OCHOBHOM ISt
MaJbix MoiHoctei (o 10...15 kBr).

[Ipu pacuere mepenay 4acTo MCIHOJIB3YIOT CIEIYIOLUIUE 3aBUCUMOCTH MEXKIY
napaMeTpaMu: BbIpakeHue MoumHoctu P, Brt, uwepe3 okpyxknyro cuiry Ft, H, u
OKpPY>KHYIO CKOPOCTb V, M/C, KoJieca, ILIKUBa, OapabaHa U T.I1.:

P=Fv, (3.3)

BbIpakeHne Bpamaromero momenrta 1, Hwm, yepe3 momuocts P, Bt, u yrinosyto

ckopocTh W ¢ L

T=Rw, @& gn/30, (3.4)

CBi3b Mencz[y BpaH_[aIOHII/IMI/I MOMEHTAMHM Ha OJHOM U1 U )j[pyl“OM U» Bajlax qepe3
nepeaaTo9YHoC OTHOIICHUC 1u KHI[ o[ B JIMHHUHN IICpcaadd MCKIAY 3THMHU BaJlaMHU B
HaHpaBJ'IeHI/II/I IIOTOKAa MOIIIHOCTHU.

T=T.4a0. (3.5

33. 3ybuyaTtbe nepepgaumn

1 2B YyOlsOW 4 jréc yrewa@repm® KOTOPBIH € MOMOIIBIO 3aleIUICHUS
nepefaeT Wid MpeodOpasyeT ABMKEHHE C HW3MEHEHHEM YTJIOBBIX CKOPOCTEH U
MOMEHTOB. WX HCHONB3YIOT aJis mepefadyu JBMXKCHHS W BpaIIarollero MOMEHTa B
mupokoM auanaszone moirHoctei (1o 300 MBT) u ckopocteit (1o 200 m/c), a Takxke
JUTsl IpeoOpa3oBaHus BPAIIATeIbHOTO ABUKEHUS B TTOCTYIATEIbHOE U HA00OPOT.

 sissddzMlsoa © L B YyOlsr = § jtoj HOY:

* BBICOKAs Harpy3odHas CHOCOOHOCTh W, KaK CIIEJICTBHE, Majble TadapuThI
(mepemaga momHoctei 10 300 000 kBT);

= OojblIas JOJTOBEYHOCTh M HAJEKHOCTh palbOThl (IUIsl pelyKTopa OOIIero
HazHayeHus — 30 ThIC. Y);

= Beicokuid KT/ (10 0,97...0,99 niyist oHOM mapsl KOJIec);

* [IOCTOSTHCTBO MEPEIATOYHOI0 Yucia (OTCYTCTBHE MPOCKAIb3bIBAHUS);

* BO3MOKHOCTb HCIIOJIb30BAHMS B IIMPOKOM JMama3oHe o0yiacTedl U yCIOBHA

pa6OTBIZ OT 4aCOB U HpI/I60pOB A0 CaMbIX TSKCJIBIX MAIlMH, JJIA ICPeaadn OKPYKHBIX
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cun ot MH no necstkoB MH, ¢ nuameTpom KoJiec ot foJieid Musmmerpa 10 10 meTpos
u Oonee.

1JHBMISOIsE d:

* HEBO3MOXKHOCTh 0€CCTYIIEHYATOr0 PETyIMPOBaHUSA EPEIATOYHOTO YUCIIA;

* MIOBBIIIICHHBIE TPEOOBAHMS K TOUHOCTH U3TOTOBJICHUS U MOHTAXa;

* [IIyM IpU OOJIBIIUX CKOPOCTSX;

* MOTPEOHOCTH B CIIEIUAILHOM MHCTPYMEHTE JUIsl HApe3aHus 3yObeB;

* BBICOKAsl KECTKOCTh, HE MO3BOJIAIONIAS KOMIIEHCHPOBATh JAWHAMHYECKHUE

Harpy3KHu.

33 1MNpuHUMND Al ACTBUGEN dIE K E AN

[TpuHmn aeiicTBrs 3yOuaToi mepe1adyi OCHOBAH Ha 3alleTUIEHUH MTaphl 3y0UaThIX
koutec (puc. 3.1).

1 5 teOMY sdzsy | dggh¥mmudefy j 2 o Odzts o

* ¢ mapawienbHbIMH ocsimMu (puc. 3.1, Q..G), I¢ OHHU BBIMOJHIIOTCS C
WIMHAPUYECKUMHU KojlecaMy BHelHero (puc. 3.1, Q..9) u BHyTpeHHero 3alerieHus
(puc. 3.1, H);

* C IEPECEKAIOIINMUCS OCSIMHU, B 3TOM Cllydyae IPUMEHSIOTCS KOHUYECKHE KoJieca
(puc. 3.1, ¥, L, d) ¢ mpsAMBIMH U KpYroBeIMH 3yObsimu (puc. 3.1, J, L), pexe ¢
TaHreHIMaTbHBIMU (puc. 3.1, Y );

* C MIEPEKPEIIMBAIOIIMMHUCS OCSIMU MTPUMEHSIOTCS 3y0uaTo — BUHTOBBIE (puc. 3.1,
d), runonaneie (puc. 3.1, §) u yepBsUHBIC TIEpeAaYH;

» 3yOuaroe KoJieco — perika (puc. 3.1, G).

1 5 tOmMy sdzts ) juaachiecaxLpizBidargranepenaun: § oW i3S Lulz B *
CsmsL B § .

15 Wisted3j f tof@mitucfadar { a R dzOo juddldcds' ¢ jHnogjiee
pacnpocTpaHeH dBOJIbBEHTHBIN TPodwIIb 3y0a, nmpeoxeHHbIi Diinepom B 1760 romy.
On o0namaeT psSAOM TEXHOJOTHYECKMX W OKCIUTyaTallMOHHBIX MPEUMYIIECTB.

Kpyrosoi#i npoduns npemnoxker M.JI. HoBukoBeiM B 1954 Tomy. OtoT mpoduib
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00J1a71aeT MOBBINIEHHON HATPY309HOM CIIOCOOHOCTHIO, OJTHAKO OYEHBb TPeOOBaTEINEH K

CMas3Ke.

——

TEDR

i

Puc. 3.1. Bunsi 3y0uaTeix nepenay: Q B, 9 - MUIMHAPUYECKHAE 3y0UaThie
MepeIaur ¢ BHEITHUM 3alleTUICHHeM; G- peedHas nepeaada; H - IUIHHIPHICCKast
nepejada ¢ BHyTPEHHUM 3alleIUICHUEM; | - 3yOuaTast BAHTOBas repeaayda; ¥ , L, -

KOHHNYECCKUC SY6IIaTBIe nepeaadu
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1s nOOCIs] tolz Hiepefayn) nezafria B J\RdrengiBrxHbIC
reoMmerpuueckne ocu) u ff dzO dzj Is Qdeulzbafioro wiMm HECKOJBKHX KOJIEC
MTOJABUIKHBIX ).

15 sCtekzydzs?2 MEBsMIsd tOL dzd yoes s  J

* TUXOXOJIHBIC (710 3 M/C);

» cpenHMX ckopoctei (3...15 m/c);

* ObICTpOXOIHBIE (>15 M/C).

3y0Ouaras nmepeaaya He SBISCTCS yCHIUTEIEM MEXaHUIeCKOM MOIITHOCTH, TaK KaK
o01Iee KOJMYECTBO MEXaHWYECKOW PHEPruu Ha €€ BBIXOAC HE MOXKET IPEBBINIATH
KOJMYECTBO SHEPIHM Ha BXOJE. DTO CBS3aHO C TEM, YTO MEXaHWYecKas paboTa B
JAHHOM ciy4yae OyJieT MpOMopIHMOHANbHA MPOU3BEACHUIO KPYTSIIEr0O MOMEHTA Ha
CKOPOCTh BpalieHusi. B COOTBETCTBUU C MEpeIaTOYHBIM OTHOIICHHEM, YBEITHUCHHE
KpPYTSIIEr0 MOMEHTa OyleT BbI3bIBATH MPOMOPIHUOHAIBHOE YMEHBIIEHUE YTIOBOU
CKOPOCTH BpAIllEHHUsS BEJOMOTO 3yOUaToro KoJjieca, a MX MPOU3BEICHHUE OCTAHETCA
HEM3MECHHBIM. JlaHHOE COOTHOIIICHWE CIPABEUIMBO I HACAIBHOTO Clydas, He
YUUTBHIBAIOIIETO TTOTEPU HA TpeHHUE U Ipyrue 3 eKThl, XapaKTepHbIC IS PEabHBIX
YCTPOMCTB.

B 3aBucuMocTH OT Ha3HAYeHHUs 3y0YaToOl Tepenadd MOTYT BCTpauBaThCS B
KOHCTPYKITHIO MAaIlIMHBI HJTH BBIJICSTHCS B CAMOCTOSITEIIBHBIN y3e1 (arperaT) U IMeTh
OTAEIbHBIA KOPIYC.

15 CBdemistelz € Is d 9 dztsagiznaund fipifyts gadrpndeafscs BHe
KOpITyca M MMETh JIerkoe orpaxacHue — SIS € to ' ladpejiaun, mubo paborath B
KOpITyCe, H30JUPYIOIIEM MX OT BHEIIHeH cpenbl —L O & t6 ' nspengun.

OTKpBITBIC TIepenadu padoTaroT 0e3 CMa3bIBaHUS WIH TP OTPaAHUYCHHOM
CMa3bIBaHHUH MPU HEOOJBIITUX OKPYKHBIX CKOPOCTSX (THXOXOIHBIC IIEPEIayH ).

3aKpBITBIMA BBITIOJIHSAIOT TIepeaadd, paboTaronue MpU CPEAHUX W BBICOKUX
OKPYXKHBIX CKOPOCTAX (OBICTPOXOJHBIC Mepeaadyr) ¢ OOUIIbHBIM CMa3biBaHHEM (U3

MacJITHOW BaHHBI, CTpyeH Maclia u ap.).

tc ] HC

Pazmmuaror fd dztsa rdgjj Md dztse r § ( € d depengols Cunpgei®) € d J )

nepeaavyn UCHOoNb3yITC I nepenadyun MolHocTed. Mx rabapuThl, Kak MpaBuio,
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ONpPEIENA0TCS MPOYHOCTHOW HAJEKHOCThIO. HecnoBele nepenadr BBINOJHSIOT B
OCHOBHOM KHMHEMaTW4eckue (PyHKIHH M MOIIHOCTH He Tmepenaror. Mx pasmepsl
OIpEAEIAIOTCS KOHCTPYKTUBHBIMU COOOPaKEHUSMHU.

M3 Bcex mnepedrciIeHHbIX Pa3HOBHUIHOCTEN 3yOyaThIX Nepenady HauOoJblIee
pacnpoCTpaHEHUE UMEIOT Mepeayd ¢ LUUIMHAPUYECKUMH KOJIECaMHU, KaKk HamOoJee
OPOCThIE B H3TOTOBJICHUM U OSKCIUIyaTallUM, HAJAEKHbIE WU MaJorabapuUTHBIE.
KoHnueckne ¥ BHHTOBBIE NEpelayd MPUMEHSIOT JIMIIb B TEX CIydasX, Korjga 3TO

HGO6XO,ZII/IMO I10 YCJIOBHAM KOMIIOHOBKH MAIlTMHBI.

332UnmnmnuHuppuuecknme 3ybuyaTtble nepe

[{umaapudeckoit 3youaToi nepenaveit HaspiBaeTes i J 6 J HO YO M f Otc OcC
ts ) W, dgdnuuaror muIHHIAPHYECKYIO mpsiMo3yoyro (puc. 3.1, ©, koco3ybyro B = 8-
20° (puc. 3.1, B), meBponnyio B = 30-45° (puc. 3.1, 9) ¢ BHEIIHUM 3aICTUICHUEM U C
BHYTpeHHUM 3anervienneM (puc. 3.1, H) (B — yron HakioHa 3y6a). PexomeHayeTcs
MaKCUMaJIbHBIC TTePEAaTOYHBIC YHCIIa B OJTHOM CTYIEeHH He MpeBhImaTh Uma—=6-8, Tak
KaK B MPOTHUBHOM cilyyae TaOapuTHBIE pa3Mepbl MEXaHU3MOB YBEJIMYUBAIOTCS IIO
CpPaBHEHUIO C IBYXCTYIIEHYATON Mepeaade ¢ TeM XKe MepeIaTOUHBIM YHCIIOM.

[IpeumymiecTBa mepead C IMIEBPOHHBIM UM KOCBIM 3yOOM 10 CpPaBHEHHIO C
IPSIMBIM: OOJIBIIAsT TPOYHOCTH 3y0a Ha M3ru0 (OObIIas HArpy304HAsk CIIOCOOHOCTH);
OoJbIIas TIABHOCTH 3alCTUICHUS M MaJIbId IIyM, a TaKKe MEHBIITUE TUHAMUYECKHC
Harpy3KHu.

1 4 H 5 Mis Odsrfiugie oceBoit cuimbl y KOCO3YOBIX Mepemad; OOJbIIas
CJIIO’KHOCTB U3TOTOBJICHUS.

PaccMoTpum nmunmHApUYECKYIO 3yOUaTyio mepenady ¢ BHEUTHUM 3allelICHUEM
(puc 3.2).

3areruieHne  3yO4yaThIX KOJEC DSKBUBAJICHTHO KaueHUIO 0€3 CKOJIBKCHHUS
okpyHocTel ¢ auamerpamu dwi 1 dwe (puc. 3.3). DTH OKPYKHOCTH Ha3bIBAIOTCS
HadalbHBIMU. Touka ux kacanus I1 Ha3pIBaeTCs Mor0coM 3arerieHus. [lomroc aexut
Ha JIMHUM, coeauustonieil ocu konec O1 u Op. PaccTosiHue mMexay ocsiMU KOJIEC a,

HAa3bIBACTCA MCKOCEBBIM PACCTOSAHUCM.
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Puc. 3.2. lunuaapuyeckas 3y0uaTas nepenayda: O— HarISIIHOE N300paKeHNE;

B— I/I306pa)KeHI/Ie Ha KHHEMATHUYE€CKOU CXeME

l !
\
\
O gy
2

A |

/INNO, !

ZZ4

Puc. 3.3. 3amemienre 3BOIBBEHTHBIX 3y0UaThIX KOJIEC
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N3 3aBucumocTeit JJIT MCIKOCCBOI'O PACCTOAHUA W IICPCAATOYHOIO OTHOLICHUA

CIIe/TyerT:
o =(dwz £dw1)/ 2, (3.6)
u=w; /0 =0wz /dwi =Z» 1Z; (3.7)
JInaMeTphl HAYaIbHBIX OKPYKHOCTEH BBIpAKAIOTCs (hopMyIaMu:
dw1 = 28, /(u£l), (3.8)
dwz =dwaU. (3.9)

3HaK «—» — JJIsl BHYTPEHHETO 3alleTICHHUS.

OCHOBHBIM KHHEMATHYECKHUM YCJIOBUEM, KOTOPOMY JOJKHBI YIOBIETBOPATH
npoduiii 3yObeB, SABJISETCS MOCTOSHCTBO MEPEAATOYHOTO OTHOIIEHUS niepenayu. [1pu
stoM HopMalib NiN; k mpodunsim 3y0beB B Touke KOHTakTa K A0JKHA TPOXOAUTH
gepe3 mnonroc 3aneruieHus. Jima oOecnedenus Boicokoro KIIJ[, mpounoct u
JOJITOBEYHOCTU  KoJec mpoduiu JOHKHBI OOecreuuBaTh Majible CKOPOCTH
CKOJIbXKCHHS U JOCTaTOUHbIC PauyChl KPUBU3HBI B TOUKAaX KOHTAaKTa. OHU JTOJKHBI
JIETKO W3rOTaBIMBAThCS, T.€. HAPE3aThCA MPOCTHIM MHCTPYMEHTOM HE 3aBHUCUMO OT
yucia 3yObeB KoJeca.

OTUM yCIOBHSIM HauOoJiee MOJHO YAOBIECTBOPSIET HBOJIBBEHTHOE 3alleIlICHUE,
Haleauee mupoyaniiee NPUMEHEHNE B MAIlIMHOCTPOCHHH.

OBosibBeHTOW (0T Jar. cioBa €VOIvens) Ha3pIBarOT IUIOCKYH KPHUBYIO,
ABJSIOLLYIOCS Pa3BEPTKOM JPYyrol IUIOCKOM KpPUBOW, HAa3bIBAEMOM HBOJIIOTOM.
DBOJIbBEHTA OKPYX)HOCTH o0pasyercsa Toukamu K npsmoit N1N, npu kauenun ee 6e3
CKOJIbXKCHHUSI 10 OKPYKHOCTSM C auameTpamu Op wim dpy (cMm. pue. 3.3). OtH
OKPY>KHOCTH Ha3bIBAIOTCSI OCHOBHBIMHU.

JIunus N1N, nepememienus oOmelt Touku koHTakTa K mpoduneit 3yObeB npu
BpPAILLICHUN KOJIEC HA3bIBACTCS JIMHUEW 3alCIUICHUSA. YTOJN Ony MEXKAY JIMHUAEH
3alEIUIEHUS U TPSMOM, MEPHEHAUKYISIPHON MEKOCEBOM JIMHUU, HA3bIBACTCS YIJIOM
3alleTUICHHUS.

JluHus 3anensieHus Bcerja SIBISETCS KacaTelbHOW K OCHOBHBIM OKPYXHOCTSAM

dpi=dwicosonw U Op2=Ow2coS0lw. I[IpeHMyIIECTBOM 3BOJIBBEHTHOTO  3alCIUICHUS
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SBJSIETCS. TO, YTO TPU W3MEHEHHHU MEXKOCEBOTO pPAaCCTOSIHUS (M3-3a OIMOOK
W3TOTOBJICHHUS ), BMECTE C OCSMH KOJIEC TIEPEMECTSATCS U OCHOBHBIE OKPYXHOCTH. [Ipn
TOM U3MEHSTHCS YIroj 3aleluIeHUs] W JUaMeTphl HAYalbHBIX OKPYXHOCTEH.
DBOJILBEHTHI TIPH 3TOM OYIyT KacaThCsA APYTUMHU ydacTKaMH, HE Hapylias 3aKoHa
3alleTUICHHUS.

OCHOBHBIE OKPYXHOCTH MpPHUHAJIEKAT OTAEIBbHO B3sATOMY Kosiecy. HauanbHbie
OKPY>KHOCTH TIPUHAJJICKAT TOJIHKO KOJIECaM, HaXOIAIIMMCS B 3alCTIIICHUH.

[Tpu yBenuueHuun ymncia 3y0beB 10 0ECKOHEUHOCTH HBOJIbBEHTA IIPEBPAIIaeTCs B
npsiMyt0, a 3y04aToe KOJIECO — B PEUKy ¢ TpamneueuaaibHbIM MpoduiieM 3yObeB,
yIOOHYIO /U M3TOTOBJICHHS W KOHTpoJs. [loaToMy B KauecTBe MCXOJHOTO KOHTYpa
JUTSL SBOJIBBEHTHOTO 3alleTUICHUs] MPUHATA peiika, a IMMPOKOe MPUMEHEHHE HAIIIOo
dbopmooOpazoBaHue 3yObeB B MPOIIECCE 3alCIICHUS C PEEUYHBIM HHCTPYMEHTOM.

HomunanbpHble mepenaToOuHble YHCIA I[WIMHIPUYECKUX 3yOuaThIX mepenad
CTaHJapTU30BaHbI:

1-w1if (mpeamoutuTenbubIi) psia: 1; 1,25; 1,5; 2; 2,5; 3; 4; 5; 6; 8; 10; 12,

2-oui psam: 1,125; 1,375; 1,75; 2,25; 2,75; 3,5; 4,5, 5,5; 7; 9; 11.

MuHUMaTbHOE YHCIIO 3yOBbEB IMIECTEPEH OOBIYHO OTPAHUYMBACTCS YCIOBHEM
Hemnoipe3aHus 3yObeB Y OCHOBaHMsI. /{7151 HEKOPPUTHPOBAHHBIX Tepeaay Zmin= 17, 11s
KOPPUTHUPOBAHHBIX Zyin = 10...12.

bonbimoe 3HavyeHWe IS OTpaHWYCHUS HOMEHKIIATYPBHI KOPITYCHBIX JETajeH
PEAYKTOPOB UMEET CTaHJApPTH3aIlUI MEXOCEBBIX PACCTOSHUM mepenad. MexxoceBbie
pacCTosTHUS a,, MM, IUIUHAPUYECKHUX Tepead PEAYKTOPOB TOJDKHEI BRIOUPATHCS U3
CIHEAYIONIUX PSIIOB:

1-p1#t (mpeanoutuTenbHbii) psag 40; 50; 63; 80; 100; 125; 160; 200; 250; 315; 400;
500; 630; 800; 1000; 1250; 1600; 2000; 2500;

2-oti psix 140; 180; 225; 280; 355; 450; 560; 710; 900; 1120; 1400; 1800; 2240.

Monyns B 3ybuathix mepenadax mpu TBepaoctu HB < 350 mpunmmaror m =
(0,01...0,02)a,, mpu TBepaoctu HRC > 45 m = (0,016...0,0315)a,. Moayns B

HOPMAJIbHOM CCUCHHNHA BBI6I/IpaeTC$I CTaHdapTHBIM.
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[Iupuny 3yOUaThIX KOJIEC BBIOMPAIOT B COOTBETCTBUU C YCTAaHOBJICHHBIMH
IMITUPUYECKUMHU  cOoOoTHOIIeHUsIMU. Koaddummenr mmpunaer komeca ., = b/a,
PEAYKTOPHBIX 3yO4aThIX KOJIEC W3 YIYYIIEHHBIX CTajled MPU HECHUMMETPUYHOM
PaCIIOJNIOKEHUM KOJIeC pEeKOMeHayeTcss npuHuMarh paBHbiM 0,315...0,4; a wu3
3akalieHHbIX ctaner 0,25...0,315; mpu CUMMETPUYHOM paCIOJOKEHUU 3yOUaThIxX
Kojiec otHocuTesnbHO omnop 0,4...0,5. CranmapTHble 3HAYEHUS Yu JUISL PEYKTOPOB:
0,100; 0,125; 0,1260; 0,200; 0,250; 0,315; 0,400; 0,500; 0,630; 0,800; 1,0; 1,25;
3HaueHus 0,630...1,25 — ny1s1 mIeBpOHHBIX NIepeay.

3HavyeHus Yy = b/d mpu cUMMETpUYHOM pacCTONOKEHUU KOJIEC OTHOCUTEIHHO
omnop 0,8...1,6; mpr HECUMMETPUYHOM PACHOJIOKEHUH, HO KecTkux Banax 0,7...1,4;
TO K€, HO Ha BaJlaX MOHWKEHHOU xecTKocTH 0,5... 1, Tpu KOHCOJIBHOM PaCIOiI0KEHUN
koiec 0,4...0,6. bospmme 3Ha4YCHWST NOPUHAMAKOT JUII KOJEC W3  XOPOIIO
pUpadaTHIBAIOIIMXCS MATEPUATIOB U TIPU MMOCTOSTHHOM HArpy3Ke.

[Tpsimo3yObIe KOJIeca MPUMEHSIOT PEUMYIIIECTBEHHO MPU HEBBICOKUX U CPETHUX
CKOpOCTSIX, MpHU OOJBIION TBEPAOCTH 3yObeB (KOT/Ja NUHAMUYECKHE HArpy3KH OT
HETOYHOCTEH M3rOTOBJICHUS HEBEJIUKH 110 CPABHEHUIO C MOJIE3HBIMHU ), B TIJIAaHETAPHBIX
nepegayax, B OTKPBITBIX Tepefadyax, a Takxke IpPU HEOOXOJUMOCTU OCEBOTO
NepEMEIICHHS KOJIeC ISl TIepeKIIIoueHusi CkopocTu. Koco3yObie kojieca MPUMEHSIOT
JUI. OTBETCTBEHHBIX MEpeady MpPU CPEOHUX M BBICOKUX CKOPOCTSX, IIEBPOHHBIC
nepegayu — MPEeUMYIIECTBEHHO B TSKEIO HarpyXeHHbIX mepenadax. KocoszyObie
KoJieca C TBEPJAbIMH TOBEPXHOCTSIMU 3yObeB TPEOYIOT MOBBIIEHHOW 3alllUTHI OT
3arpsi3HEHUN BO N30eXaHNUE HEPABHOMEPHOI'O U3HOCA 110 JIJTMHE KOHTAKTHBIX JIMHUHN U

OITaCHOCTH BBIKpAalllMBaAHHA.

333KoOHMUYeckune asydmauwe
Konnueckumu 3y04aThiMH TiepefadaMy Ha3bIBAIOT Tepefadu s Tepenadn
BpaIlleHUs] MEXIy BaJlaMH C Tepecekaronumucs ocsimu puc. 3.4. Hasnauenwe
KOHMYECKUX 3y0uaThIX Mepeaady — U3MEHUTh MEKOCEBOM yIoJl pacroJiOKEHUs BaJloB,
YTO MOYKET COYETATHCS C U3BMEHEHUEM YIJIOBBIX CKOPOCTEM U MOMEHTOB. MexoceBo

yroi ) o0biuHO paBeH 90°. Takue mepenaud Ha3bIBAIOTCS OPTOTrOHAIBHBIMU. Pexe
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UCIIOJIB3YIOTCS Tiepenaun ¢ apyrumu yrimamu (10° < ) < 180°) u3-3a CIOXKHOCTH
M3TOTOBJIEHUS KOpITyCHbIX aetaneit. KII/] kOoHn4eckux u NWIMHAPUYECKUX Tepeaad

npuMepHO oauHakoB u paseH 0,95-0,97.

Puc. 3.4. Konnueckas 3y0uaras nepenaya: O— HanpaBieHHE Mepe1adn

KpYyTAIIECTO MOMEHTA, B — I/I306pa)KCHI/IC Ha KHHEMAaTHU4YECKOM CXeME

[ BMis 5 d dplipdscer@x 3yduaThix nepeaay aHaIOTHYHBI HIHTHHIPHICCKUM.

1 4 H 8 MIs @is¥HeLts B M3roToBneHnu (HY>KHO BBIACP)KUBAThH JOMYCKHA Ha
VIJIbl) U MOHTQXE M3-3a HEOOXOJMMOCTH TOYHOM (UKCAIMU OCEBOTO MOJIOXKECHUS
(Hy’)HO 0O0ecrneunTh COBNAJCHHE BEPUIMH KOHYCOB, UYTO TpeOYyeT peryJupoBKU
MOJIOKEHUST KOJIEC BJIOJIb OCEH): JJI M3TOTOBJICHHMSI KOHHMYECKHX KOJEeC TpeOyroTCs
CTieIMajIbHbIC CJIOKHBIE CTaHKH; OOJbIas mMacca W rabapuTHBIE pa3Mepbl, 4eM Y
MUJIMHAPUYECKUX TIepe/iad; BBHICOKAs CTOMMOCTh; HAJIMYWE OCEBBIX CHJI. YUUTHIBas
CJIO)KHOCTh W3TOTOBJICHUS, COOPKH W BBICOKYIO CTOMMOCTh, KOHHYECKHE Mepeaadu
HEIEJIeCO00pa3HO HMCIOJIB30BaTh JJII M3MEHEHUS YacTOThl BpalieHus (0OBIYHO HE
oonee Umax=5), a ciemayeT mMpuUMEHSTHh JUIIbL JJII U3MEHEHHUS TOJIOKEHHUS BaJIOB
(MexxoceBOro yriia). BBIMOTHUTHL KOHHYECKOE 3alleTUICHHE C TOW JKE€ CTENEHBIO
TOYHOCTH, YTO U IWIMHAPUYECKOE, 3HAYUTENBHO TpyaHee. OMHO M3 KOHMYECKUX
KOJIEC, KaK TPaBWJIO, pacloyiiaraloT KoOHCOJbHO. [Ipu »TOM yBenmuumBaercs
HEPaBHOMEPHOCTh paclpelne/ieHuss Harpy3Kd 10 JuiMHe 3y0a. B KoHHMUYeckoMm

3al0CIIIICHN N I[CI\/JICTBYIOT OCCBLIC CUJIbI, HAJIMIUC KOTOPBIX YCIOKHACT KOHCTPYKIUIO
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ormop. Bce 3TO mpHBOAUT K TOMY, YTO, 1O ONBITHBIM JAHHBIM, HArpy304Has
CITOCOOHOCTh KOHHMYECKOW TpsIMO3y0oi Mepeadyr COCTABISIET JHUIIb OKOIo 85%
mmHApudeckoil. OnHako, HECMOTpPsS Ha OYEBUAHbBIE HENIOCTATKH, KOHUYECKHE
nepeayd UMEIOT IMUPOKOe NPUMEHEHHWE B TEX CIIydasxX, KOIJia IO YCJIOBUSIM
KOMITOHOBKH MAIlIMH ¥ MEXaHU3MOB HEOOXOIMMO PAcIoiaraTh BaJlbl IOJI YIIIOM.

Paznmnuaror konmueckue mepemaun ¢ f toW o3l Sd3s(m ' wted o sdzd dzj 2 dz
3yobsimu (puc. 3.5). [lepenaun ¢ KpUBOJIMHEHHBIME 3yObsIMH ITOCTEIICHHO BBITECHSIFOT
nepeAayd C TaHTeHUUAIbHBIMU 3yObsiMu. KoHuueckume 3yOyarble Kojieca ¢
KPHUBOJIMHEHHBIMU 3yObsiME MOTYT UMeTh & 16 Iz G & eplastdz! o jidetf Gztizts d H O dz! ©

JIMHUIO 3yOheB; HauboJiee pacpoCTpaHEHHBIE KOJieca C KPYTOBBIMU 3YObSIMHU.

Puc. 3.5. Bunbl koHM4eCcKuX 3y0UaThIX KOJIEC: a — C MPSMBIMU 3yObsiMU; O — C

KOCBIMU 3YObsIMU; B — C KPUBOJIMHEHHBIMU 3yObIMHU

Konnueckue mepenaun C KpPUBOJUHEHHBIMH 3yObSMH 110 CpPAaBHEHHUIO C
npsIMO3YyObIMA HMMEIOT OOJIBIIYI0 HAarpy304HYIO CIOCOOHOCTh, paboTaroT Oojee
TJIABHO U, CJIEAOBATENLHO, JUHAMUYECKUE HATPY3KH U IITyM TIPH UX paboTe MEHbIIIE.
Jlommycku 1711 KOHMYECKUX Tiepefad periiaMeHTUPOBaHbl CTaHAApTOM, COTJIACHO
KOTOPOMY YCTaHOBJICHO JBEHA/AIIATh CTETIEHEe TOYHOCTH M COOTBETCTBYIOIINE HOPMBI

TOYHOCTH.

59



feomMeTpuyeckKkmMe A-anar{Ma MSITTHHEK U JIEIUTEIbHBIX
UWIMHAPOB I[WIMHIPUYECKUX Iepefad B KOHMYECKUX Iepefadax —SBISIIOTCA
HayaJbHbIE M JENUTeNIbHblE KOHYchl ¢ yrinamu 81 u 02. Konycel, oOpasyromue
KOTOPBIX MEPHEHAUKYJISAPHBI O0pa3yONIUM JIETUTENbHBIX KOHYCOB, Ha3bIBAIOT
JIOTIOJIHUTENbHBIMU ~ KOHycamMH. (CedeHue 3yObeB JONOJHUTEIBHBIM KOHYCOM
Ha3bIBAIOT TOPLOBBIM Cce€UeHUEM. Pa3mepbl, OTHOCAIIMECS K BHEIIHEMY TOPLIOBOMY
CEUEHUIO, COTMPOBOXKIIAIOT HHIEKCOM J, HampuMmep, e, Re 1 ap. Pa3zmepsr B cpeqnem
CCUCHHHU COTIPOBOXKIAIOT MHACKCOM M. Oy, R

B koHuueckoil 3y0uaroil mepenaye BbICOTa 3y0a, a CJIEA0BATEIbHO U MOJIYJIb
3alENJIEHUS, YBEIMYMBAIOTCS OT BHYTPEHHETO K BHEIIHEMY JIOIOJHUTEIBHOMY
KOHYCYy. MakcuManbHbIN MO/1YJIb 3yObeB — BHEIIHUI OKPYKHOM MO/YJIb — OJTYYaeTcsl
Ha BHEIIHEM Toplie Kojieca. Ero 0003Ha4aroT M (7151 KOJIEC C KPYTOBBIMU 3YObSIMH) U
M; — A OpsIMO3yObIX KoJjiec. Moaynb, onpenenseMblii Ha CPeIHEM AENIUTEIbHOM
JMaMEeTpe Ha3bIBAIOT CPEIHHUM OKPYXXHBIM MOAYJEM. OTH U OCTaJbHBIE MapaMeTphI

TOKa3aHkl Ha puc. 3.6.

C’LJ a2 .
- - g OCHOBHOE IIPUMEHEHHUE IOy YHIIH
d - Iepeaud OpTOroHAILHEIE ¢
i n o CYMMAapHBIM YITIOM MEXIY OCSIMU
1 k A B 8, +8,=90".
AN
el %/A’:; o
o g
A RO Al
Re / \/( \O1

/’/
R, ‘

Puc. 3.6. Cxema koHMYECKOM 3yO0UaTol nepenayu
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B ocHOBY pacyeTa KOHWUYECKUX TMepeaay MOJI0KEHbI (POPMYIIBI TSl OTIpeAeTICHUS
KOHTAKTHBIX Uy ¥ m3ruOHBIX Ur; ¥ Uy HampsoKeHMI IMJIMHAPUYECKHMX KOJIEC, B
KOTOPBIX HEKOTOPBIE I1apaMeTpbl 3aMEHEHBbl Ha JKBHUBAJICHTHBIC, OTPaXKaIOILLKE
0COOEHHOCTH KOHUYECKUX Tepe/iay.

1 J s ydesy ydupdgs sQded 6 HOUJ YL HJ Y]

u:ﬂzﬁ:@:ézL:{g@

@ o dy oz 129 (3.10)

B koHuueckol nepenaye MOKeT ObITh OECUUCIEHHOE MHOKECTBO JEIUTEIIbHBIX
OKpykHOCTeH. JIy14 pacuera B MAIIMHOCTPOEHUH TPUHUMAIOT BHELTHIOO U CPEIHIOIO
JEIUTEIbHBIE OKPYKHOCTH.

N3 ycnoBus, 4TO B KOHUYECKOM Mepeaade MOYJIb U AETUTENbHBIN CBSA3aHbl TEMU
K€ COOTHOIICHUSMH, YTO U B IHJIMHIPHYSCKUX Tepeaadax, T.e. d=mz ompenessoT
BHEIIHUH Je M cpenHuii dm AeTUTEIBHBIC METPBI:

d,=mz, d, =m,z, (3.11)

rae IS — BHEIIHMIA OKPYKHOI MOYJIb; ISs T CpeHuil OKpYKHOW MOMYIIb.

BHemHuil OKpy>KHON MOJyJIb OOBIYHO BBIOMPAIOT M3 CTaHAAPTHOrO psna (cm.
muMHApudeckue nepemaun). [ S tez ¢ dzg dzd J odej N dzj s BBSHE K
L@y dzd W W glzlsfmw o tzB W L Ols j dz! dzDdyr Msitgny midssma®lzd j 3.
INPOU3BOJACTBEHHBIM U MO €ro 3HAYEHUIO ONPEIEISI0T BCE T'€OMETPUYECKUE
napamMeTpbl 3yOuaThIX KoJiec (3a7aloT pa3Mepbl 3yObeB Ha BHEIIHEM TOpIle, Ha
KOTOPOM yJI00HO MPOU3BOAUTH U3MEPEHUS).

Cpenuuii OKpy»)XHOH MOIyJb IS paccunThIBalOT B 3aBHCHMOCTH OT BHEIIIHETO
okpyxHoro moayis IS;. Ilo cpenHeMy OKpy:KHOMY MOJIYJIO MPOU3BOISAT pacueTt

nepesavn Ha IPOYHOCTh NP U3rUoe.

334HepBAYHbBIE nepepadwu
UepBsiuHas mepenaya — 3TO BbICHIas KMHEMAaTH4YeCKas mapa, ciiy)Kamas s
nepe1adn BpalleHUs 3aLEIJIEHUEM C HEMOCPEACTBEHHBIM KOHTAKTOM BUTKOB YEPBSKA
u 3yObeB uepBsiuHOro kojeca (puc. 3.7). OHa mnpuMeHsieTcs i Iepeaadu

BpallaTCJIbHOTO IABWKCHUA MCIKIY BaJlaMH, Y KOTOPBIX YIOJl CKPCHIMBAHUSA ocen
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00bruHO cocTaBisgeT 90° (cm. puc. 3.7). UepBsuHble mepenayd OTHOCSATCS K YHUCITY
3yO04aTOBUHTOBBIX, UMEIOIINX XapaKTepPHBIC YePThl 3yOUaThIX U BUHTOBBIX IEpenad.

UepssiuHas nepeaya siBISIETCS OCHOBHOM B PYYHBIX IPY30IObEMHBIX JIEOSIKaX.

K -3ax I‘I
\"\

— XM=

z’ I\l f
“—An,

Puc. 3.7. UepBsunas nepempada: O— ¢ HUKHUM PACIIOJIOKCHUS YEPBIKA,
B — C BEpXHUM PACIIOJIOKCHHSI YEPBSIKa;

9 — n300pakeHne Ha KWHEMATHUECKON cxeme

Benymiee 3BeHO uepBAYHOI mepegaun B OOJIBIIMHCTBE CIIy4aeB — YEpPBSK, a

BeJIoMOe — uepBsiyHOE KoJieco. OOpaTHas mepenaya 3a4acTyro HeBo3moxkHa — KITJ]
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YEPBSIYHOIO PEAYKTOpPA B COBOKYIHOCTH C MEPEJATOYHBIM OTHOILIEHHEM BBI3BIBAIOT
CaMOTOPMOKEHHE.

UepBsk — 3TO BUHT C TpalelenaaIbHOM WK OJIM3KOM K Hell 1o popMe pe3bOoi.
YepBauHOE KOJIECO SBISETCS KOCO3yObIM 3yOuyaThIM KOJECOM C 3yObsIMU OCOOOM
nyroBoit Qopmel. Takas ¢opma 3yObeB oOecneynBaeT yBEIUYEHHUE JUIMHBI U
IPOYHOCTH 3yObeB Ha M3rub. B dYepBsuHBIX mepenayax HMMEET MECTO JIMHEHHBIN
KOHTAaKT.

N3o6perenue YEPBAYHBIX nepenayd MIPUITHCHIBAETCS Apxumeny.
[unuHapuyeckue 4epBsSIKUA pasznuyaroT 1o gopme npoduisa Butka corigacHo 'OCT
18498-89 no Tumam 4epBIKOB C JTMHEWYATOW BUHTOBOW MOBEPXHOCTHIO: apXUMEIOB,
KOHBOJIFOTHBIN Y 3BOJIbBEHTHBIM:

= apxumenioB uepBsk (ZA) (puc. 3.8, O - MHUIUHIPHYECKUI YEPBSIK, TOPLIOBBIN
npouib BUTKA KOTOPOTO SIBIISIETCSA apXUMEOBOM CIUPaIbio. DTOT YEPBSK MO00€H
BUHTY C Tpalieleu1ajJbHON pe3n0oit;

* KOHBOJTFOTHBIN uepBsk (ZN) (puc. 3.8, B) - TOpLOBBIH MPO(HIIL BUTKA SABISCTCS
YUIMHEHHON WM YKOPOYEHHOW 3BOJIbBEHTOW. B KOHBOJIIOTHOM YEPBSAKE PEXKYILIHUMI
MHCTPYMEHT (MJIM HaXXIayHbI KPYr) YCTAHOBJEH BJOJb OCH CHOUpaIu 3y0a; 3TO
yIOOHO IpPU MacCOBOM IMPOU3BOJCTBE YEPBSAKOB, TaK KaK MO3BOJSET MPOU3BOAUTH
OJIHOBPEMEHHYIO MUTM(OBKY JABYX CTOPOH MpOodusisi 3yOnes;

* 3BOJIbBEHTHBIN uepBsik (ZI) (puc. 3.8, 9) - uMeeT 3BONBBEHTHBIN MPO(UIL BUTKA
B €r0 TOPIIOBOM CEUCHHH (KaK Y KOco3y0oro Kojieca).

B mMammHOCTpOeHHH U3 HMJIMHAPUYECKUX YEPBIKOB HanboJiee pacipoCTpaHEHBI
apXUMEIOBbI UEPBSIKHU.

Y Oten d d3j H 59 QZA)\tpdpeantte€x@i TOpHOBBIN TPO(UIL BUTKOB
OYEPUYCH apXUMEIOBOM CITUPAIBLIO. B 0CEBOM CEUEHUHU YEPBSIK UMEET MPSIMOJIMHEUHBIN
npo(uiib BUTKOB, @ B HOPMAJIBHOM CEYCHHH — KPUBOJMHEUHBINA. APXUMEIOB YEPBSIK
MOKET OBITh Hape3aH Ha OOBIYHBIX TOKAPHBIX U pe3bbodpesepHbIx cTankax. OgHaKo
st mIMgoBaHUS BUTKOB TpeOYyIOTCS  CHeluajibHble UUIM(POBANbHBIE KpPYTd

dbaconHoro mpoduis, 9To 3aTPyAHSIET 00paOOTKYy M CHIKA€T TOYHOCTH TEpEIayu.
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IToaToMy apXxumMenoBbI YEPBSAKHU NIPUMEHSIOT B IIEpeIadax Mpu TBEPAOCTH MaTepuaia

yepsska < 350 HB.

Apxumenos ZA KoxuBonwtHein ZN JsonuBeHTHbIN Z/

n{\‘(\\\{\\‘\'\\\\\ n\‘i\i\\i\\ \{\\\
MDY ALY

B 9

Puc 3.8. ®opmbl ipodusiss BUTKOB YepBIKa

Tun yepBsika Ha TOYHOCTh NEPENAYN HE BIUSAET, HO3TOMY B MPHOOPOCTPOCHUH
4acCTO MPUMEHSIOT IIPOCTHIE B U3TOTOBJIICHUN aPXUMENOBBI YEPBSKHU.

Y C tsdzo t5dzé Is dzts dAN) 1eppetsrdedkitiit @Qopiiosiii npoduias BUTKOB
OYepUYeH MO0 YIMHCHHON (peke YKOpOYEHHOH) 3BOJIbBeHTE. B oceBOM ceueHHMH
YepBSIK MMEET KPUBOJMHEHHBIH Npo(uiIb BUTKOB, @ B HOPMAJbHOM CEYEHUH —
npsAMOJUHEWHbIA. CTaHAapT NPEAyCMAaTPUBAET TPU THUIIA KOHBOJIOTHBIX YEPBSIKOB.
KoHBOMIOTHBIE YEPBSAKM UMEIOT HEKOTOPBIE TEXHOJIOTUYECKUE IIPEUMYILIECTBA IIEpEL]
apXMMEJOBBIMM YEpBAKaMHU, HO Uil HUIM(GOBAaHUA KX BUTKOB TakKxke TpeOyercs
cnenuanpHoe  npodunaupoBaHue — numdosambHOro  kpyra.  Ilostomy @ B
MAIlMHOCTPOCHUN KOHBOJIFOTHBIE YEPBSKH HCIIOIB3YIOTCS PEIKO, B OCHOBHOM OHH
UCIIOJIB3YIOTCSl B TPUOOPOCTPOEHUH.

Y1 9tsdz 9 J dzls dztdZlsteopgrirdecantt So@ioBelii npoduiib BUTKOB
OYEpUYEH IO 3BOJIbBEHTE Kpyra. B 0CEBOM M HOpPMaJbHOM CEYEHUSAX YEPBSK UMEET
KPUBOJMHEHHBIM MpOQWib BHUTKOB. OBOJIbBEHTHBIM YEpPBSIK 1O CYIIECTBY

MPEICTABIIIET COO0M KOCO3yOO0e MITMHIPUIECKOE 3y0UaToe KOJIeCO C OYEHB OOJIBIIINM
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yIJIOM HaKJIOHA 3yObeB, PABHBIM YIJIy MOIbeMa BUTKOB (y), ¥ MaJIbIM YHCIIOM 3yObeB,
PaBHBIM YHCITY 3aXOJ0B Zj.

Harpy3ouHasi CIIOCOOHOCTh YEPBSIKOB BCEX THIIOB SBJSETCS MPUOIU3UTECIHLHO
OJTMHAKOBOW. | arpy3ouHasl CIIOCOOHOCTh YEPBAYHBIX TIepeaad MOBBIMIACTCS C
YBEJIUYCHUEM TBepaocTH BUTKOB dYepBsika HRC > 45 wum ux mnocnenyrommm
umdoBanuem. lllnudoBanue mocie TEPMOOOPAOOTKH BHUTKOB 3BOJIbBEHTHOTO
YepBsIKa HE COMNPSDKEHO C TEXHUYCCKHMMH TPYAHOCTSMH, IIOCKOJBKY BHTKH
HITU(YIOTCS II0CKOH CTOpoHOU nutMdoBasibHOTO Kpyra. [103ToMy B OBICTPOXOIHBIX
MEXaHM3MaX, pPa0OTAONMX CO 3HAYUTCIBHBIMH HArpy3KaMH, HCIOIb3YIOTCS
9BOJIbBCHTHBIEC YEPBSKH.

InudoBaHre BUTKOB KOHBOJIOTHOTO YEpBSKA KOHYCHBIMH KpyraMu C
OPSIMOJIMHEWHOM oOpasyromeid Ha OOBIYHBIX pPe3b0oNILTU(OBATBHBIX CTaHKax
NPUBOJUT K TOJYYCHHIO IWIMHApUYeckux U J tco W C 8o M dzpatzdsdzis? y (
f 59 J tcn dasckMs 61k3k0it K MOBEPXHOCTSIM BUTKOB KOHBOJIFOTHBIX YEPBSIKOB.
Yepsiurbie (Ppe3bl A1 HAPE3AHUS YEPBIYHBIX KOJIEC MUTUPYIOT TeM e CIocoOoM,
MOSTOMY  MOJY4YaroT MpaBWIbHOE  3aleiyicHHe. HenuHeWyatble  YepBIKH
M3TrOTaBIMBAIOT yeTbipex TunoB: ZK1, ZK2, ZK3 ZKA4.

CylmecTByeT aBa BHAA MUJIMHIPUYCCKHX YEepBIKOB ¢ ® SG dzzIs™ d3 ff tets W
o d Is ¢(BIME, ZT2), koTOpbIle HCIOJB3YIOTCS TPU HEOOXOTUMOCTH OOECIICUCHUS
OonpIol Harpy3ouHoi crocoOHocTH W Bbicokoro KIIJI. Ilepemaum ¢ BOTHYThIM
npo¢uIeM BUTKOB YEpPBSIKa MMEIOT JYYIIUE YCIOBHS JJIs 0Opa30BaHMsS MacClSTHOTO
KJIMHA, a TakXKe OOJbBIINEe MPHUBEICHHBIC PaanyChl KpUBU3HBL [losToMy Hecyimas
CIOCOOHOCTH TaKUX Tepeaay OOJIbIIE [0 CPABHEHHIO C OOBIYHBIMU IUTHHAPUIECKIMU
yepBssyHbIMA TiepenadamMu Ha 30-60 % (Oomnbimmie 3HAYEHHS — TPU  OOJIBIIUX
CKOPOCTSIX); IOTEPH Ha TPEHHE B HUX JI0 IBYX pa3 MEHbIIIE.

3yObst Ha YEPBSIYHOM KOJIECE Yallle BCETO Hape3aroT YepBAIHOM (hpe3oii, KoTopas
NpeCTaBIsSCT COOOH KOIMHUIO YepBsSKa, C KOTOPHIM OyAeT 3alelIsThCs YEPBIUHOE
kosieco. [Ipu Hape3aHuu 3arotoBka Kojeca u ¢ppe3a COBEPIIAIOT TAaKOE KE B3aUMHOE

ABHIKCHHUC, KAKOC MMCIOT YCPBAK U UCPBAIHOC KOJICCO IIPpHU pa60Te.
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[Io yuciay BUTKOB YEpBSIKA JEISAT HAa OAHO3aXOJHbIE U MHOT03aXOAHBIE, MO
HaIlpaBJICHUIO BUTKA — JIEBble WIM TpaBble. HamOoisiee pacnpocTpaHeHO NpaBoe
HaIIPaBJICHUE C YUCJIIOM BUTKOB YEPBSKA Z1, 3aBUCAILNM OT IIEPEIaTOYHOTO Yncia U; Z;
BBEIOMPAIOT TaK, 9YTOOBI 00ECTIEUNTh YUCIIO 3yOheB Koseca Zo: Z1U > Zomin.

O4eBUHO, YTO OAHO3aXOJHBIM 4YEpBSAK JaET HauOoJIbIlIee NEPeIaToOuHOe
oTHoueHue. OJIHaKO, C YBEJIMUCHUEM YHCIIa 3aX0/10B (BUTKOB) YEPBSIKA yToJ MOAbEMa
BUHTOBOW JIMHUM Bo3pactaer, 4yto mnoseimaer KIIJ mepemaun, 4TO CBSI3aHO C
YMEHBIIEHUEM TpPEHHS 3a CYET pocta yria TpeHud. lloaTomy oJIHO3aXoaHBIE
(OJTHOBUTKOBBIE) YEPBSIKM HE BCETJa PEKOMEHIYETCS MPUMEHSTh.

Hns ysenuuenus KIIJI nepenauu cinegyetr 00ecneurTh BHIMOIHEHHUE CIIECTYIOMNUX
YCIIOBHUM:

* YepBsK TOJDKEH UMETh TBEPAYIO, OYEHb YHUCTO 00pabOTaHHYIO MOBEPXHOCTH
3yObeB  (KenmaTeiabHa TMOJUPOBKA). MarepuasioM i 4YEpBSIKOB  CIIyXKat
BBICOKOYTJIEPOAUCTBIE — KAJIMMBbIE HIJIM MAJIOYTIEPOAUCThIE IEMEHTUPOBAHHBIE CTaJIH,
Hanpumep, Y7, V8, 50 wim 20X, 18XI'T, 20XH3A;

* Benerr yepBsUHOTO KoJieca J0HKEH ObITh U3rOTOBJIEH U3 aHTU(PUKIIMOHHOTO
MaTtepualia — OpOH3HI;

» CMa3ka J0mKHa ObITh OOUIIFHOM B 3aKPHITOM MBUICHETPOHUIIAEMOM KOPITyCe.

B OonbpmMHCTBE CilyyaeB YepBIKU M3TOTOBIIAIOT 32 OJTHO IEJI0€ C BAJIOM, PEXKE -
OTZIETILHO OT Bajia, a 3aTEM 3aKPEIUIAIOT Ha HEM.

UepBsiuHOE KOJIECO B OTJIMUME OT KOCO3YObIX 3yOUaThIX KOJIEC UMEET BOTHYTYIO
dbopmy 3yda, cOCOOCTBYIOINIYIO 00JIETAHUIO BUTKOB YEPBSKA.

HampaBnenue u yron mnoabema 3yObeB YEPBSIYHOIO KOJIECA COOTBETCTBYIOT
HaIPaBJICHUIO U YTy TOJAbEMa BUTKOB YEPBSIKa.

UYepBsiuHble KoOJeca Hape3aroT YEPBAYHBIMU (Ppe3aMu M B PEIKUX CIIydasx
pe3liamMu, YKpEIJIEHHBIMU Ha BpAIlIAIOUIEHCs OMpaBKe (JIETYYMMH pe3LaMu).

UepBsiuHble KOJIECa U3TOTOBIISIOT ETbHBIMU (CM. puc. 3.7 Q B) unu COOPHBIMH.

MuHuManbHOE YUCO 3yObEB KOJIECA Zomin ONPEAECIISIOT U3 YCIOBUS OTCYTCTBHUS
MOJIpe3aHusl U 00eCTIeUeHHsI JOCTATOYHON MOBEPXHOCTHU 3aleIuieHus. JIJis CHIIOBBIX

nepenady  pPEKOMEHAYETCd TMPUHUMATh  Zomin = 28, BO  BCIIOMOTaTEJIbHBIX
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KMHEMaTUYeCKUX TNepenavyax Zomin —17—18. MakcumanbHoe uuciao 3yObeB He
OrpaHMYEHO, HO B CHJIOBBIX nepenayax yamie npuHumaroT 50-60 (mo 80). B
KMHEMaTUUECKUX Tepeaadax Z; MoxkeT goxoauTs g0 600-1000.

Hecymryio crmocoGHOCTh YepBSYHBIX Mepefad MOXHO CYIIECTBEHHO MOBBICHUTb,

€CIIM YEePBSK BBITOJHUTE G 0zZ1S B 5 (fphncdB.91i3

Puc. 3.9. 'moGounanbIil uepBsK

Butku ee uepBska pacmnosioKeHbl Ha rI1000uIHON (TOpoBOiT) moBepxHOCTH. [Ipu
ATOM YBEJIUYHUBAIOTCS YMCIO 3yObEB YEpBAYHOrO Kosieca (Zz) B 3alleTUICHUU U
MPUBEACHHBIC PAINYChl KPUBU3HBI, YIIYUIIAIOTCS YCIOBUS OOpa30oBaHUS MAaCISHBIX
KJIIMHBEB B 3anerienun. Hecyiasi ciocoOHOCTh IMIOOOUIHBIX Mepeaay Mpu YCI0BUU
TOYHOTO HU3TOTOBJIICHHS U OA(P(EKTUBHOTO OXJKICHUS IO CPaBHEHUIO C
UUJMHIPUYECKUMU YEPBSIYHBIMU TEepelayaMy, UMEIOIIUMU JIMHEHYATYyI0 BUHTOBYIO
MOBEPXHOCTh BUTKOB YEPBSKa, 10 MOJyTOpa pa3 OoJblIIe.

['moGouHbIe Iepeaun BCIICACTBUE MaJIbIX TA0APUTOB U, CJIEIOBATEIHLHO, MAJION
MOBEPXHOCTH TEIJIOOT/IauYl OKa3bIBAIOTCS CWJIBHO HANPSKEHHBIMU B TEIJIOBOM
OTHOIIICHUH, IOATOMY UX MPUMEHSIOT B TOBTOPHO KPATKOBPEMEHHOM PEXXUME PaOOThI
C HCKYCCTBEHHBIM oOxJaxJeHueM. I[IpumeHeHue riao000MAHBIX Tmepenady Oosiee
3 peKkTUBHO 115 epeadn 00X MOMEHTOB. TeXHOI0TUS U3TOTOBJICHUS U COOPKHU
IJIOOOMIIHBIX TE€pefad CYIIECTBEHHO CIIOKHEE 10 CpPaBHEHUIO C TEXHOJIOTHEH

W3TOTOBJICHUS] M COOPKM YEPBSIUYHBIX TEepead ¢ MUIUHAPUIESCKUMU uepBsikamu. [Ipu
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cOopke HeoOXoArMa BEIBEPKA TOYHOTO MOJIOKEHUS BJIOJIb OCH HE TOJIBKO YEPBIYHOTO
KoJIeca, HO ¥ YepBsKa

[ tMis ts d depplsias@ nepeqau:

* BO3MOKHOCTb IOJIy4E€HHS OOJIBIIOIO MEPEAATOYHOrO YKCIa B OJHOM CTYNEHU
(u<500 B kuHEeMaTH4eCKHUX Iepeaadax, U< 8...120 B CHJIOBBIX IIepeadax);

* [UIABHOCTb U OECIIYMHOCTh paOOThI;

* TOBBIIICHHAas KHHEMAaTH4YeCKass TOYHOCTb, IO3BOJIAIONIAS OCYIIECTBISATh
TOYHBIE JACIUTEIbHbIC MIEPEMEILICHNUS;

* BO3MOKHOCTb CAMOTOPMOKEHHSI, YTO OCOOEHHO BayKHO JIJISl TPY30MOIBEMHBIX
MaIIIWH;

= HeOoJIbIIIas Macca epeJaul Ha €IMHUILY MOLTHOCTH.

1 JHBMISOIsE d:

= cpaBHutenbHO HU3KkUK KIIJ[ B Hecamoropmossmuxcs napax n = 0,7...0,92
(OonbIIMe 3HAYECHMS JIJIS TIEpeiady ¢ MHOT03aXOAHBIM U NUTU(OBAHHBIM YEPBIKOM);

* HEOOXOAMMOCTh W3TOTOBJIEHHS KOJIEC M3 JOPOTHX aHTU(PUKLIHUOHHBIX
MaTepUaJioB;

* IOBBIIIEHHBIE TPEOOBAHMS K TOUHOCTH COOPKH, HEOOXOAMMOCTD PETYIUPOBKHU;

= OoJIbILIME OCEBBIE YCWJIMS Ha YepBsKe, TPEOyIoLMe TPUMEHEHUS pagualibHO-
YIOPHBIX TUOO YIOPHBIX MOANIUITHUKOB,;

* HEOOXOJUMOCTh CHEIMAIbHBIX MEP MO0 UHTEHCU(UKAIUU TEIIOOTBOIA.

UepBauHble Mepelavyd IMIUPOKO MPUMEHSIOTCS B MOJAbEMHOTPAHCIOPTHBIX
MalIuHaX, CTaHKaX, aBBTOMOOMJIAX M B MHBIX MalIMHAX.

[lepenaTtouyHoe OTHOILIEHWE YEPBSIYHOM MEpeNayd HE 3aBUCUT OT OTHOILECHHUS
JMaMETPOB YEPBSIKa M YEPBSIYHOIO KOJIECA, & ONPEAEIIAECTCS U3 YCIOBHS, YTO 3a OJHMH
000pOT YepBsiKa KOJECO MOBOPAUYMBAETCS HA YUCIO 3yObEB, PaBHOE YMCIy BUTKOB
YepBAKa:

U= ny/ o= 2,/ z3, (3.12)

IZI€ Z1 ¥ Zp — YMCIIO BUTKOB YEPBSIKA U YUCIIO 3yObEeB KoJjieca; Ny U Ny — 4yacTtoTa

BpALICHHS YEPBAKA ¥ KOJIECa, MUH .
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[ Mdzse dzr | G J Sd3d Is tc d wgphykad goneth @pteriralgjesitad
puc. 3.10.

Puc. 3.10. 'eomeTrpudeckue mapameTpbl YEPBIIHOHN Tepeaadn

B uepBsiuHOl mepenaue, Tak ke, Kak M B 3yO4aToOW, pa3ivvarOT JAHAMETPbI
HAYaJIbHBIX U JCTUTCIbHBIX [UIUHAPOB: Oy, Owp — HaYaJIbHBIC TUAMETPHI YCPBSIKA U
koneca; d;, d — menuTenbHBIC AMAMETPHI YEpBSKA M Kojieca. Todka KacaHus
HavyaJbHbIX [WIMHAPOB SIBJISETCS MOJIOCOM 3aleiuieHus. B nepenauax 6e€3 cMeeHus
BBITOIHSIOTCS YCa0BHS: 01= Ay, Oo=Cyp.

JlnameTp neauTeabHOro MWJIMHPA YepBsKa onpeaesieTcs mo popmyre:

di= mq, (3.13)

rae i — KodhPuImeHT 1uamMeTpa 4epBsika. DTOT MapaMeTp TakKe IPUHUMACTCS
1o cTaHaapTy u3 psana: 8; 9; 10; 12.5; 14; 16; 20.

C yMeHbIIEHHEM MOJIYJIsI M pPEKOMEHIyeTcs 3HadeHus koddduimeHta (

YBCIIMYUBATL IJIs1 o0ecreyeHus I[OCT&TO‘-IHOﬁ KCCTKOCTH 4YCPBsAKA Ha n3ruo.

69



Koadpdunuent auamerpa dyeppsika omnpezenseT HOMEHKIATYpy (ppe3 g Hape3aHus
YEPBIYHBIX KOJIEC.

JlenuTenpHbINA TuaMeTp uepBsiuHoro kosieca d; = Mz2. Yucio 3y0beB 4epBsIUHOTO
KoJieca PeKOMEHAyeTCcs MpUHUMAaTh B mpeaenax 28 < z; < 120. B ocoObix cirydasx
nomyckaeTcs: mnpuHuMarhb Zz 10 1000. [pu z; < 28 nosiBisieTcst 0MacHOCTh MOIPE3aHUs
3yOb€B U YMEHBIIAETCSl CyMMapHasi IJTMHA JIMHUM KOHTAKTA.

[ Olsj tod Odzr Y J te o Wiowkis 200maip1® talTndpHUKIHOHHBIMU
CBOMCTBaMHM, XOpoUIeH MpupadaThIBAEMOCThIO, CTOMKOCTBIO MPOTHUB 3aelaHus U
MOBBIIIEHHON TETUIONPOBOJHOCTEHIO.

UepBskn H3rOTOBIAKOTCS W3 cTajed. [lOBEpXHOCTh BHUTKOB MOABEPraeTcs
[IEMEHTAllU C Tocienytomiel 3akankoi 10 tBepaoctu HRC =56...63 wnu 3akaiike
TBY no tBepaoctu HRC =45...50. KpynHbie 4epBIKH MOABEPTAIOTCS a30TUPOBAHUIO.
Hawnbonee yacto npumeHsroT moa nementamnuto crainb — 18 XI'T, mnsa 3akanku TBY
cramu — 40X, 35 XM, 40 XH wu npu azorupoBanuu 30XMI10A. Ilocne
TEpMOOOPAOOTKH MOBEPXHOCTH BUTKOB OOBIMHO HITU(PYIOTCA. A30THUPOBAHUIO
MOJIBEpraroTcs NITM(GOBAHHBIC YEPBIKH.

YepBsiuHble KoJieca OOBIYHO M3rOTaBIMBAIOTCS COCTaBHBIMU: 00011 U3 OpPOH3HI,
CTyNHIla — U3 YyryHa. B HEOTBETCTBEHHBIX Tepenadax 000]i MOXKET BBIMOTHSATHCS
TaKke W3 4yryHa. Haumydmmmu Jjisi 4epBAYHBIX KOJIEC SBIISIFOTCS OJIOBSIHUCTBHIE
oponssl Tuna bpO10HX u bpO10®d1, onHako oHM BechMa JOPOTH M MPUMEHSIOTCS
JUIIL B OTBETCTBEHHBIX IMepenavax. besonossaucTteie Opon3sl (BpA10K4H4,
bpA10X3Mul.5 u Ip.) o0yamaroT MMOBBIIIIEHHBEIMU MEXaHUYECKUMHU
XapaKTepUCTUKAMH, HO UMEIOT MOHWKEHHBIC MTPOTUBO3aAMpHbIC CBOMCTBA. [loaTOMy
WX PEKOMEHIyeTCSl IPUMEHSTh TpH Ve = 10 M/c.

BcenenctBrue BBICOKOW CTOMMOCTH OpOH3 UYEpBSIUHBIE KoOJieca CIEAyeT JenaTh
COCTaBHBIMH: 3yOUaThIii BEHEI] — U3 aHTU(PUKIIMOHHOTO MaTepuaia, a IeHTPAIbHYIO
YacTh — U3 CTAJIM WK CEPOT0 YyryHa.

B MammHOCTpOeHUU MIPUMEHSIOT CJICIYIONINE KOHCTPYKIIMHM BEHIIOB YEPBSIYHBIX

KOJICC:
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C HampeccOoBaHHBIM BEHIIOM — OpPOH30BBIN BEHEI| HACa)KeH Ha CTAIBHOM JHCK C
HaTsaroM. Takas KOHCTPYKIHSI MPHMEHSETCS MPH HEOONBIIOM JHaMeTpe KOJIeC U
HEBBICOKOW TeMIlepaType HarpeBa repenadd. [Ipu BBICOKOW Temreparype Takas
KOHCTPYKIIUSI HE PEKOMEHJIyeTCs, TaK Kak IMocagka COeTuHEHHs! ociadHeT (OpoH3a
pacumpsieTcsi CHIbHEe CTalli) U Iepeada BBIMIST U3 CTPOSI.

C mpuBepHYTHIM BEHIIOM — OPOH30BBII BeHell ¢ (aHIeM KpenurTcs 0onTamMu K
nucky. Daner BHIMOTHICTCS CHMMETPUYHO OTHOCUTEIIFHO BEHIIA JJIT YMEHBIICHHSI
TeMIlepaTypHbIX Aedopmanuii  3yObeB. bBodaTel — ToueHble, a OTBEpCTHS
00pabaThIBAIOTCS pa3BepTKOW. Takas KOHCTPYKIUS IPUMEHSIECTCS TPH 3HAYUTEITBHBIX
JIMaMeTpax KoJiec U MPHU BHICOKUX TeMIIepaTypax Harpena.

C BEHIIOM, OTIIUTHIM Ha CTATHHOM IIEHTPE — JTUCK BCTABIISAIOT B JOPMY, B KOTOPYIO
3aJIMBAIOT OPOH3Y ISl MTOTyYESHHSI BEHIA. DTy KOHCTPYKIIHUIO IPUMEHSIOT B CEpUIHHOM
¥ MacCOBOM IPOM3BOJICTBE.

[Ipr mpoeKTUpOBaHHWM IEpeaad, COCTOSIIIUX W3 3yOUaThIX M YEPBSYHBIX Map,
YEPBIYHYIO APy PEKOMEHIYETCS IPUMEHSTh B KAUECTBE OBICTPOXOHOM CTYIICHH, TaK
KaK IpY YBEJIWYCHUN OKPYKHOU CKOPOCTH YEPBSKa CO3A0TCS OoJiee 01aronpusTHhIE
yCIIOBHS JUIsE 00pa30BaHUsl YCTOMYMBOTO MACIISTHOTO KJIMHA B YEPBSIYHOM 3allCTUICHUH
U, CJIeIOBATEIbHO, YMEHBIIAIOTCS TOTEPH HA TPEHHE.

UepBsiuHble TiepeAaydl BO UW30ekKaHWE WX TIeperpeBa MNPeANOYTUTENHHO

MCIIOJIB30BaTh B MPUBOJIaX MEPUOAUYECKOTO (a2 HE HEMIPEPHIBHOTO) JEHCTBUS.

34 Bonpocbl ANnNA CcCaMOKOHTpPOANA

1. Uto Takoe MexaHHUYeCKas repenayda’

2. Kakx Ha3piBaloT MeHbIIEe U3 Tapbhl 3yOuYaThIX KoOJieC O0pa3yrommx

MEXaHUYECKYIO Nnepeaavy?

3. Kakwue tumbl nepeaay ObIBaIOT MO CIIOCO0Y Mepenadu IBUKEHUS ?

4, Kak nensitcs 3BeHbs nepegayun’?

5. UTo OTHOCHTCSI K OCHOBHBIM XapaKTepUCTUKaM Tiepeaad?

6. Kak oCylecTBISIOT peryaupoBaHuEe NEepeJaTOYHOro  OTHOLICHHS
nepenaydax?
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7.
8.
9.

Yro Takoe 3ybuaras nepegada’

Kaxkune nocTonHCTBa M HEOCTATKH 3y0UaThIX mepeaad?

Kak pacinojiararorca oOCHM BaJIOB B HNWIMHAPUYCCKUX, KOHHUYCCKUX H

YEepBAYHBIX NIEeperayax?

10.
11.
12.
13.
14.
15.
16.
17.

Kak paznmuuaroTt nepegadu o OKpy»KHOH CKOPOCTH?

B dem oTnmuune cUoBBIX Mepeiad OT KHHEMaTHIECKUX ?
Yto 3HAYNT PBOJILBEHTHOE 3alleIlyIcHHE?

Kak paznmuuarorcs KoHM4ecKue nepenaydu mno hopme 3yoben?
Kaxkas nepenada ucnosib3yeTcsi B py4dHbIX JeOeaKax?

Uro Takoe uepBsAYHAS Tiepeaayda’?

Kak Ha3bIBaeTcs Beaylllee 3B€HO B UEPBAYHOM Tepeaayde?

B kakux y3J1axX M MCXAaHM3MaX CTPOUTCIbHBIX MaAIllWH,

O60py,Z[OBaHI/I}I MPUMCHAIOT HUJINHAPHUYCCKUC HpHMOBY6BIC Hepenaqu?

18.

B kakux y31axX M MCXaHHU3MaX CTPOHUTCIIBHBIX MAalllWH,

000py10BaHUs MIPUMEHSIOT IMJIMHAPUYECKUE KOCO3yOble iepenaun’?

19.

B kakux y3jd1aX H MCXAaHH3MaX CTPOUTCIBbHBIX MalllWH,

000pyI0BaHUs PUMEHSIOT KOHUYECKHUE Tiepeaadn?

20.

B kakux y3J1ax M MCXaHHM3MaX CTPOHUTCIIBbHBIX MAalllWH,

060py,Z[OBaHI/I$I MNPUMCHAIOT HUJIMHAPHUYCCKHUC YCPBAYHBIC nepe,uaqﬂ?
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[nNaBBAp¥Y3onogmMma MH HI B

41. OGume cBepgeHMda O MpWBBARABEMH

B cTrpouTenbCcTBE TPY30MOMABEMHBIE MAITWHBI HCHOJIB3YIOT IS TEePEMEIECHUS
CTPOUTEIIbHBIX MAaTEepHAIOB, MOHTa)Ka CTPOUTEIBHBIX KOHCTPYKIIMH, TMOTPYy309HO-
pasrpy304HbBIX paboOT Ha CKIIaJaX CTPOUTEIBHBIX MAaTEPUAIOB, MOHTa)Ka 00CITYKUBaHUS
TEXHOJIOTHYECKOT0 000pyA0BaHHUs B IPOIIECCE €TO IKCILTyaTalllu.

Knaccudukaius rpy30mopeMHBIX MaITHH.

I1s rOtOCIsj telz to O Bets pyw@idabemifivte SiajujrHy fifdsrores
MaITuHAMU ITUKJIAIHOTO TCHCTBUS;

[To xapakrepy pabouyux IBUKEHUU TPYy30M0bEMHbBIC MAIIMHBI PA3CISIIOT HA TPU
OCHOBHBIC TPYIITIHL:

- TIepBas TpyMa MalluH cO00IIaeT TPy3y TOJBKO BEPTUKAIBHOE, TOPU30HTAIHLHOE
WIM HAKJIOHHOE MPAMOJUHEHHOE ABUKEHUE (JIOMKpAThI, J€OEIKH, MOJIBEMHUKH C
KECTKUM TPY30HECYIITUM OPTaHOM);

- BTOpasi Tpymia KpoMe BEPTUKAIBHOTO MOIbeMa U OITyCKaHUsI IEpEMEIAET IPpy3 1Mo
MOHOPEJBCY (MEKTPOTAIHN, TIOIBEMHUKH C BBIIBIYKHBIM TPY30HECYIIIUM OPTaHOM);

- TpPEeThsl Tpymma OOeCreurBaeT MOAbEM (ONMyCKaHWE) M TEepeMelieHue rpysa B
T00YyI0 TOUKY 00CITy>KMBaeMO# Tutomaau (KpaHsbl).

It Ctdistelz € Is d o dzte dgiay sefniyifistvardgjaGiadux et Ha
JIOMKpAaThl, J1€0€/IKH, MOAHEMHUKHU, MOHTAXHBIC BBIIIIKY U KPAHBI.

[ 0 MK p anpdicTaBiasioT co00i BUHTOBBIC, pECYHBIC WA TIOPITHEBBIC
TUAPABIMYECKUE TOJKATENHM I TOJbeMa TPY30B Ha HE3HAYUTEIBHYIO BBICOTY. MX
WCITIOJIB3YIOT HA MOHTQKHBIX U PEMOHTHBIX padoTax.

Jle 6 e [ KHA3MBAIOT TPY30MOABEMHBIC YCTPOWCTBA B BHIC IPHBOIUMOIO
BPYUHYIO WIM JBUTaTeleM OapabaHa C TATOBBIM pPabOYMM OpPraHOM — CTaJbHBIM
KaHaToM. VX MPUMEHSIOT AJIS MPSIMOJUHEHHOTO MEePEMEIICHHS TPY30B M UCIOJB3YIOT
KaK CaMOCTOSITCJIbHBIC MalllMHBI KaK COCTABHBIC YACTH MEXaHHU3MOB 00Jiee CIIOKHBIX

MalIuvH.
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Mo A4 b e M HpHNEHHIOT JUIsl BEpTUKAJIIBHOIO MEPEMEIEHUs TPy30B (Tpy30BBIE
MOABEMHUKH) U JIIO/IeH (MaccaXupCKUe MobEMHUKH ), pa3MEIllaeMbIX B KaOMHAX WA Ha
wiomanakax. [lonbeMHUKHN, KOTOpbIE BMECTE C I'py3aMU MOTYT NOJAHMMATh U JIOAEH,
Ha3bIBAIOT IPY30MaCCaXKUPCKUMU.

B bl WK WBIAIOTCS Pa3HOBUAHOCTHIO IOJBEMHHKOB, CMOHTHPOBAaHHBIX Ha
I'PY30BBIX aBTOMOOMJISIX.

Kpans! sBIsII0TCS yHUBEPCATHHBIMU TPY30MOAbEMHBIMU MAIIMHAMHU.

Fpy3onoabé MHblE cTpéf®/a&dBsl MPUMEHSIIOT JJII MOHTaXa
KOHCTPYKIIMH M TEXHOJOTHYECKOT0 OOOpYAOBaHUS TPH BO3BEACHWU 3JaHUN U
COOPY)KE€HHI, BBIIOJHEHHUSI [OTPY30YHO-PA3rPy30UHbIX padO0T, BEPTUKAIBHOTO U
TOPU30HTAJIBHOTO TEPEMEIIEHUsI CTPOUTENIBHBIX Ipy30B (Mogaya OETOHHON cMmecH,
pacTBopa, KUpIHUYa, YCTAHOBKA M CHATHE MOAMOCTEH M T.m.). Ilo KOHCTPYKTHBHBIM
IpU3HAKaM CTPOUTENIbHbIE KpaHbl KIACCUUUUPYIOT Ha OallleHHbIE, CaMOXOJHBIE
CTpEJIOBbIE, MOpPTaJbHbIE, KO3J0BbIe U Jp. KpaHbl mojapasfensioT U MO HEKOTOPBIM
JIpYTUM TIPU3HAKaM: MO BO3MOXKHOCTU TMepeMeleHus: (MepeaBuKHbIe, CaMOXOJHEBIE,
caMONoAbEMHBIE, CTAllMOHApHbIE W JIp.); MO BHUAY MpHUBoJa (MHOTOMOTOPHBIH,
OJTHOMOTOPHBIH U 1Ip.).

OCHOBHBIMHU pa0OYUMU JIBUKEHUSIMU KPAHOB SBJISIIOTCS:

- IepeMelIeHre KpaHa o MOJKPAHOBBIM ITyTSIM WUJIU MTOATOTOBJICHHBIM TUIOIIAKaM
(KpoMe cTallMOHAPHBIX KPAaHOB);

- TOIBEM U OITyCKaHHE KPIOKa WM APYroro rpy303axBaTHOTO OpraHa;

- IOBOPOT CTPEJIBI (JJIs1 CTPENOBBIX KPAHOB);

- I3MEHEHHUE BbUIETA KPIOKA.

M3meHeHue BbIIeTa KPIOKA MPOU3BOAUTCS NEPEIBUKEHUEM I'PY30BOM TEJEKKH T10
CTpelie, a TakKe M3MEHEHUEM yrja HakJOHa CTPeNbl WM €€ TeIeCKOMUPOBAHHEM (B
3aBUCHUMOCTH OT KOHCTPYKIIMHU KpaHa).

{Mdzsodzr | OGO ster CtwOdats o

1) rpy30noabEMHOCTD, T. - TpeAeibHas (MakcumanbHas) d30 Mifpy@a (¢ yuérom
Macchl CTpOIa WM TPaBEPChl), AOIMycKaemas Mo yCJIOBUSM YCTOWYMBOCTHU KpaHa WU

MOIIHOCTH IIPUBOJIA K TOABEMY HA ONPENEIIEHHOM BBUIETE KPIOKA;
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2) BBUIET KpIOKa, M - 16 O ) ) Is &1 odrcBgamieHust mOBOpOTHOM yacTH KpaHa 10
BEPTHUKAJIbHOM OCH KPIOKA;

3) rpy3oBoit MmoMeHT, T'M - f 65 d L 9 yarciivdzagHpii rpy3omoabEMHOCTH Ha
COOTBETCTBYIOIIMI €l BBUIET KPIOKA (Il KPAaHOB € MEPEMEHHOM IPYy30M0BEMHOCTHIO)
WM Ha MaKCUMAJIbHBIH BBUIET ()11 KPAHOB C MMOCTOSTHHOM TPY30H0bEMHOCTHIO);

4) BeicoTa moabéMa Kproka, M - t6 O ) Is Y wedrku penbca Wi omopHOM
TUTOIIAJIKHU JIO LIEHTPA KPIOKa,

5) CKOpOCTh MOABEMA-OIYCKaHUS KPIOKa, M/C;

6) 6a3za, M wim MM - t6 O ) M) Is S¥xadghgamu mKBOpHEI XOMOBBIX TEIEKEK (IS
OallleHHBIX, TMOPTaJAbHBIX KpaHoB) min t6 O ) ls tswexdzg geprukanbHbIME OCSIMH
HEPEAHNUX U 33 JHUX KATKOB MJIM KOJIEC (IS CAMOXOHBIX CTPEJIOBBIX KPAHOB);

7) xonesi, M uiid MM - 16 O ) ) Is Si#xdpdEpEaHIME TTOCKOCTAMEU XOTOBBIX KOJIEC
WIN PeNIbCOB (17151 OaIllEeHHBIX, TOPTATIBHBIX M KO3JIOBBIX KPAHOB, KPOME CTAIIHOHAPHBIX );
tc O ) ) IsjtsMexklzy 1ByMsI TUIOCKOCTSMH, MPOXOISIIMMH Yepe3 CepeiMHbI 3yObeB
BeAyIMX Kojiec (MIsi TyCeHMYHbIX KpaHoB) win 16 O M Mis s Weakz j aByms
IUTOCKOCTSIMH, TPOXOJISIIMMH Y€pe3 OCEBbIC JMHUU IWH WM CIABOCHHBIX KoJieC (M
ITHEBMOKOJIECHBIX, aBTOMOOUJIBHBIX KPAHOB M KPAHOB Ha CIEIIIIACCH);

8) 3amHuit rabaput, M™ - 16 O H CfdBOPOTHO YacTH KpaHa ¢ 3aJHEH CTOPOHBHI.

['maBHBIM (OMpEAessIOINM) MapaMeTpOM i OOJIBIIIMHCTBA KPAaHOB SIBISCTCS
IPY30NOABEMHOCTD, a JJIsl OAIlICHHBIX KPAaHOB — TIPY30BOW MOMEHT. I'py3oBbie
xapakrepuctiku kpaHoB Q=f(L,,) mpencrasnsirorcss B Bune rpaduka (puc. 4.1) win B
tabnuyHoil opme. Ha rpaduke (puc. 4.1) Takke NPUBOIUTCS 3aBUCUMOCTH BBICOTHI
nogbéma Kproka oT ero Bouteta Hi,=f(L ).

W13 rpaduka BHIHO, YTO MPU YBEIMUYECHUH BbLUIETa Kproka LKp Tpy30moabEMHOCTD
kpaHa Q yMeHbIIIaeTcsl, a TP YMEHBIIICHUN BbLIETA - yBenuunBaeTcs. Ho Bctpeuarorcs
KpaHbl, TPY30M0IbEMHOCTh KOTOPBIX B ONpPEACACHHBIX HMHTEPBajJaX BbUIETA KpIOKA

OCTAETCA HEU3MEHHOMU.
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Puc. 4.1. I'py30-BeicoTHBIE XapakTepuctuku kpaHoB: O— Kb-302A; B — CKI-50 co
ctpenoit 30 M 1 HeynpaBisieMbIM rycbkoM 10 M (BcrmoMmoratenbHbii moabem); 8 — KC-
55717 ¢ nnunoii ctpenst 27,4 M; — — rpaduK 3aBUCUMOCTH TPY30M0IbEMHOCTH OT

BBIJICTA KPIOKA; - - - — rpacpmc 3aBUCHUMOCTH BBICOTHI HO)IT)éMa KproKa OT €ro BbIJICTA

42. Bbawe HHbLIe KpaHbl

bameHHbIe KpaHBl TpEIHA3HAYCHBI IS BBITIOJHEHUS MOHTAXXHBIX, IMOABEMHO-
TPAHCHIOPTHBIX M TIOTPY30YHO-PA3TPY304HBIX PAOOT B JKHIMIIHOM, TPAXIAHCKOM U
IIPOMBITIUICHHOM CTPOUTEIIHLCTBE.

bameHHbIe KpaHbI TOAPA3/ICIIOT Ha KpaHbl ¢ f 59 5 tc Susmdpa?f 5o SIS
Oammeii; ¢ B Odzsyiflas R 1 v dguiatsh? O to dzdffiiadsiasiz dzérelzdas Ppenxo
IPUMEHSIETCS).

Kpanbl ¢ HenmoBopoTHOW OariHel Tpy30MoabeMHOCTRIO a0 10 T wMeHee
pacmpocTpaHeHbl, YeM KpaHbl C TIOBOPOTHOW. DTO CBSI3aHO C WX CYIIECTBEHHBIMU
HEJI0CTaTKaMHU:

. OTHOCHUTEJIbHON CII0)KHOCTBIO KOHCTPYKLIWY; 3HAYUTEIBHON

MpOAOIZKUTCIIbHOCTEIO U pr,)lOéMKOCTBIO JACMOHTaXxKa, IICPCBO3KN 1 MOHTAXa,
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* BRICOKMM PACIIOJI0KEHUEM IIEHTPA TSKECTH U BETPOBOTO JIABJICHHUS, YTO CHIDKAET
YCTOMYMBOCTb KpaHa.

OpHako, H3rOTOBJICHHUE KpPaHOB C TOBOPOTHOM OamHed (T.e. C HIKHUM
PacmoyIOKEHHUEM OIOPHO-TIOBOPOTHOTO YCTPOMCTBA, KOTJIA BPAIIACTCS MPAKTUICCKU
BEChb KpaH KPOME X0JIOBOM YacTH) MPHU OOJBIION IPy30MOAbEMHOCTH U BHICOTE MOIBEMA
KpIOKa MIPUBOJIUT K 3HAUUTEIILHOMY YBEJIMYEHUIO 00111el Macchl kpaHa. [loaTomMy KpaHbl
Oomnpmmol Tpy3onoasEMHOCTH (6onee 10 T) m ¢ OONBIIONH BBICOTOW TOABEMA KpIOKA
U3TOTAaBJIMBAIOT C HEITOBOPOTHOM OaliHei U, COOTBETCTBEHHO, BEPXHUM PACIIOIOKEHUEM
OTIOPHO-TIOBOPOTHOTO yCTpoiicTBa. KpaHbl ¢ HEMOBOPOTHOW OallHEH Takke HEPEIKO
ucnonb3yiores kak § 6 d M Is Qoxpafuiganem K KOHCTPYKIIUSIM BO3BOIUMOIO 3IaHHS
i coopyxkenus), Tak u f) O d3ts §f 5 H J [pudg@apyjioBannu KpaHOB MOIBEMHBIMH
CTpeJIaMH TPy3 MOABEIICH K KOHITY CTPEIBI, a BBIJIET KPIOKA H3MEHSICTCS MTyTEM Mo IbEMa
TOJIOBHOM YacTH CTpeJibl MpU €€ MOBOPOTE OTHOCUTEIHLHO HEMOJBM)XHOTO OMOPHOTO
mapHupa B KopHeBoi vactu. [Ipu oGopynoBaHuu KpaHOB OalOYHBIMH CTpEJIaMU TPY3
MOJIBEIICH K TPY30BOHM TEJICKKE, MEepPEeMEIIacMOi 10 HIDKHEMY IOSICY CTPENBI IS
U3MEHEHHS BbLIETA KPIOKA.

bamounple cTpensl oOecreduBalOT Oojiee IIAaBHOE IEPEMEIICHUE W TOYHOE
HaBeJIEHNE KOHCTPYKIIMIA IIPU MOHTAXKE U T10]J1a4e TPy30B, OOJIBIIIYI0 30HY 00CITyKMBaHUS
C OJTHOM CTOSTHKHU (T.K. TPY3 MOXKET MOJABOJIUTHCS OJM3KO K OalrHe), Mpyu 3TOM KpaHbI €
OayiouHbIMU cTpesiaMu uMeroT maccy Ha 10...15% Bbliie, 4eM KpaHbl C MOABEMHBIMU

CTpEJIaMH.

421 baweHHbN KPRHA Kb NOBOpPOTHOMN

[IpuMeHAIOT KpaH Mpu BO3BEICHUH 3JaHUM BBICOTOM A0 5 dTaxkeh. MakcumasbHas
IPy30II0ABEMHOCTD — 5 T.

Kpan umeer cleayromiyrd KOHCTPYKTHBHO-KOMIIOHOBOYHYIO cxemy (puc. 4.2).

OnopHO-X0710Basi KOJbIIEBasi pamMa KpaHa | MOCPEACTBOM YETHIPEX OanoK-(IIrorepoB

ONUPAETCA HA YEThIPE ABYXKOJECHBIE XOAOBBIE TEJICKKM 2, HAa JBYX M3 KOTOPBIX

YCTAaHOBJICHBI MCXAaHHU3MBI IICPCABUKCHUS KpaHa I10 PCJIbCaM.
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Ha xopoByro paMy ¢ MOMOULIBIO OMOPHO-MIOBOPOTHOrO YycTporictBa (OILY)
ycTaHoBjeHa noBopoTHas rmiardopma 3. OITY mpezacrasnser coboit pOIUMKOBBIA KPYT
(MOAIIMIIHUK KaueHUs: OONBIIOro JuaMeTpa) C BHYTPEHHHMM 3yOuaTeiM BeHLOM. Ha
MOBOPOTHOM miaThopMe pa3MeEIIeHbl JJIEKTPOPEBEPCUBHBIE T'Py30Bas U CTPeEoBast
ne6énku 5, mexanusM nosopota 10 u mkagsel anekTpoodopynoBanus. B nepenneit yactu
wiatopMbl ycTaHOBJIEHAa TpyOuaTass OamHs 6, yAepKuBaeMas B BEPTUKAIBHOM
noJio’keHnu mojakocaMu. C MPOTHBOIOJIIOXKHON CTOPOHBI OT OamiHM Ha TuiaTdGopme
3aKperyIEH MPOTUBOBEC 4, 00ECIIEUNBAIONINN COOCTBEHHYIO U IPY30BYK0 YCTOMUUBOCTD
KpaHa.

B BepxHeil yacTu OallHM K HEW MIAPHUPHO MPUCOEAMHEHA MOABEMHAS CTpena 7.
CBOOOHBIM KOHLIOM CTpelia MOJABEIIEHA K CTPEIOBOMY KaHaty (pacyaiy) 11, KoTopslid,
orubasi OTBOJAHBIE OJIOKH, IPUCOEAUHEH K MOJIBMXKHOM 000MMeE CTPEIOBOTO MOJIUCIIACTA
12. TsaroBelli KOHEI| KaHaTa 3TOTO MOJKCIACTa 3aKpeIUIEH Ha OapabaHe CTPEIOBOM
1e0EIKH.

Ha koHI1e cTpesnbl ycTaHOBJIEHbI 0J10KM rpy30Boro kanara 13. Kanat, oru0as 6110ku,
oOpa3yeT MeTNo, B KOTOPOH pa3MelleHa KpIOKOBas IMOJBECKa &8, T.e. NMPUMEHEH
JIBYKDPATHBIN IPy30BOM MOJTUCIIACT.

BetBu rpy30Boro kanara oru0aroT OTBOJIHbIE OJIOKH, a X KOHIIbI 3aKPEIUICHbI: OJIUH
— Ha O6apabaHe Tpy30Boil IeOEKH, a BTOpOH — Ha Oapabane cTpenoBoi Je6énku. B atom
ciy4ae, Npu MOAbEME CTpPENbl CTPEIOBOM KaHAT HaBUBaeTcs Ha OapabaH yeOEnku, a
I'py30BOM CBHUBAETCS C HEro. DTO 00ECNEeYMBAET MOCTOSHHOE MOJOXKEHHE KpIoKa IO
BBICOTE (TOPU3OHTAIBHOE €r0 NMepeMELIEHUE PH MOAbEME-OIMYCKAHUH CTPEIbI).

Mexanusm noBopota 10 cOCTOUT U3 TPEXCTYNEHUATOTO 3y0UaTOro BEPTUKAILHOTO
peayKTopa C NPUCOEAVHEHHBIM K HEMY 3JeKTpojaBurareneM. Ha THXOXOgHOM Baiy
peAyKTOpa 3aKperuieHa IMIeCTEepHS, HaXOJAIascs B 3alEIJICHUU C 3yO4aThiM BEHIIOM
OITY. Ilpu paGote naBuraTens IIecCTepHS OOKATBIBACTCS IO BEHILY, BOBJICKas BO
BpallaTeIbHOE ABMKEHUE TTIOBOPOTHYIO YaCTh KpaHa.

KaOuna ynpasnenus 9 pacnoyioxkeHa B BEpXHEW 4yacTu OAlllHU KpaHa.

PaccmarpuBaemas monens kpana Kb-302A uMeet BBIIOJMHEHHYIO U3 TPYO OaliHio

Y CTpENy, HO Yalle 3TH 3JIEMEHThI KpaHa BBIMTOJHSAIOTCS PEMIETYATON KOHCTPYKIUH.
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Pacnionoxxenue Ha MOBOPOTHOM MmIaTdopMme MPOTUBOBECA U MEXAaHU3MOB MPHUBOJIA
CHIKAET TMOJIOKEHHE LEHTpa TSHKECTH W IEHTpa BETPOBOrO JaBJICHHWS Ha KpaH,
NOBBIIIAET €r0 YCTOMYMBOCTh M YIPOIIAET TEXHUYECKOE OOCIYKMBAHUE U PEMOHT
NPUBOJIA KPaHa, a TAKXKE CHATHE M YCTAHOBKY IUIMT MPOTHBOBECA MPHU JEMOHTAXKE U
MOHTak€ KpaHa (Vi1 BBINOJIHEHHUS JTUX pabOT HCIHONb3YETCSd NPEUMYILECTBEHHO

aBTOMOOMJILHBIN KpaH).
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Puc. 4.2. Kpan 6amennsiii ¢ mosopotHoi 6amneit Kb-302A: Ly, — BbuIEeT Kproka

kpaHa; H,, — BbICOTa moagbEMa Kproka; L., — BBUIET KprOKa KpaH

KoHcTpyknusi KpaHa MO3BOJISIET MPU €r0 JEMOHTA)Xe OIyCKaThb CTPENly BHU3 M
pacnosiarath €€ BA0JIb OalllHu. B cJ105keHHOM BHJI€ BEPXHIOIO YaCTh 3TOTO y3J1a, IepeBOIs
B FOPU30HTAIIBHOE IOJIOXKEHHUE, ONMUPAIOT HA aBTOTATa4, a XOJOBYIO 4acTh KpaHa — Ha
NOJKATHYIO ITHEBMOKOJECHYIO TEJEXKKY. OTH OIEpaluu BBIIOJHAIOT MOIBEMHBIMU
MEXaHU3MaMH CAMOTr0 KpaHa U BCIIOMOTaTeJIbHbIM CAMOXOIHBIM CTPEJIOBBIM KPAHOM.

MoHTax KpaHa Ha IPYroM 00bEKTE MPOU3BOIAT B OOPATHOM 1MOCIIEI0BATEILHOCTH.

Takum o0Opa3oM, KpaH MEPEBO3SIT C OJHOrO OOBEKTa Ha JAPYrol Oe3 CyIIECTBEHHOM
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pa30opku (KpoMe MPOTHBOBECA), YTO CHIKAET TPYAOEMKOCTh M MPOJOKUTEIBHOCTh
poIieccoB MoOHTaxka-geMoHTaxka (1...2 cmensl). HeoOxoaumMo OTMETHTH, 4YTO B
KOMIUIEKT KpaHa BXOJAT TaKXke OCTOHHBIE TIpy3bl Maccod 5,5 T m 6,25 T nus
JTAHAMAYECKUX W CTaTUYECKUX  WCIBITAHUM  KpaHa  OpPU  TEXHUYECKOM
ocBuzeTeNbcTBOBaHMU. COBPEMEHHBIMH MOJIEISIMU KPAHOB C TOBOPOTHOM OamrHein

apisitoTest Kb-405.1A, Kb-408.21 u ap.

422baweHHbIn -B-PlaH cM HenoBOpPpOTHOMN 6

[IpuMeHSIOT MpU BO3BEACHUM 3JIaHM BBICOTOM 10 12 sTaxkeil. MakcuMmaiibHas
rpy30M0bEMHOCTD KpaHa - 5 T.

Kpan nmeer cieayrolyto KOHCTPYKTHBHYIO cxemy (puc. 4.3).

HuxHsia yacTh KpaHa - mopTan 1, BBINOJHEHHBIM B BUAE NUpamMUibl, CHAOXKEH
YETBIPbMS XOJIOBBIMHU JIBYXKOJIECHBIMU TEJIEKKAMHU, MTEPEMEMIAIONIMMHUCS IO PEJIbCaM.
JIBe TeNe:)KKU IPUBOJAHBIE.

Ha mnnomanke mnoprana pacnosioxkeHa rpy3oBas Jneb6énka 10. K moprany
MPUKPEIUICHa HEMOBOPOTHAsI TEJECKONMUuYeckas OamHs 2, cocToslmas W3 HapyKHOU
HETOJBI)KHOW W BHYTPEHHEH BBIIBMAKHOM wacteil. TeneckonupoBaHue OalrHu
MPOU3BOJIUTCSI HAMATHIBAHUEM KaHAaTa, 3allaCOBAHHOTO B TMOJIKCIIACTE MOAbEMA OAlllHH,
Ha Oapaban rpy3oBoi neo6&naku 10, ¢ KOTOpOil MpeaBapuUTENbHO ObUT CHAT TPY30BOM
KaHaT. BeiiBuKHAsg yacTh OAlllHM OKAHYMBAETCSI TOJIOBKOW 3, Ha KOTOPBIM omupaeTcs
MOBOPOTHBINM OrosioBok 14. OH BKItouaeT B ceOsi BepxHIOW omopy 15 (paauanbHO-
YHOPHBIA MOJAIIUITHUK) U OMOPHOE KOJIbLO 16 ¢ uerbippMs katkamu 17. Katku npu
MOBOPOTE KATATCS 1O OmopHOMY OaHmaxy 18 kEcTko 3akperuiéHHOMY Ha
roJIoBKe 3 OarHu.

Ha omopHOM KoJbIle TaK)K€ YCTAaHOBJIEH MEXaHU3M MoBopoTa 19, BEIXOJIHOE 3BEHO
kotoporo (mectepHs 20) HaXOIUTCS B 3allCTUICHUM C 3yOBbSIMH II€BOYHOTO Kojeca 21,
3aKperuIEHHOT0 Ha royioBke Oamuau. [lpu pabore 3TOro MexaHWM3Ma IIeCTEepPHS
00KaThIBaE€TCSl BOKPYT KOJIeca, BOBJIEKasi BO BpallaTeIbHOE JBUKEHHUE BCIO TOBOPOTHYIO

qacCThb.
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Puc. 4.3 Kpan Gamennsiii ¢ HemoBopoTHoM Oamueit M 3-5-10:
(O— KOHCTPYKTHUBHAsI CXeMa KpaHa; B — CXeMa OIIOPHO-TIOBOPOTHOTO YCTPOMCTBA;

L.« — BBUIET KproKa KpaHa; H., — BeIcOoTa mogbEéMa Kproka

K omopHoMy KOJIbIly MOBOPOTHOM T'OJIOBKH IIAPHUPHO MPHUKPEIUICHBI OamovHas
ctpena 4 u koHcodb 5. KoHCoab mojBelieHa >KECTKUMM TSAraMyd K BEpXHEW 4acTu
rojioBku. Ha Hell ycTaHOBIIeHBI JIeOEIKa TepeIBMKEHUS TPY30BOH TeseKku 8 u e0énka
noabEéMa-onyckanus crpenbl 9, a Takke mnpukperiéH npotuBoBec /. Crpena 4
MOJIBEIIICHA Ha CTPEJIOBOM TOJHCIAacTe, KaHAaT KOTOPOTo 3akperuiéH Ha OapabaHe
ne6€nku 9. DToil neGEaKoN CTpelly yCTaHABIMBAIOT B HAKJIOHHOE mojoxkenue. [lo
HIDKHEMY TIOSICY CTpenbl JeO&nkoi 8 mepensuraercs rpy3oBas Tenexkka 12. ['pyzoBoit
kaHat je0&nku 10 orubaet 6J10KH, yCTaHOBJICHHBIE Ha TENEXKKE, 00pa3ys netiio. B Heit
noJIBelIeHa KprokoBas mojsecka 11, oOpa3ys JByKpaTHBIN MOJIUCHACT.

Kabuna ympaBnenus 13 3akperuieHa Ha TOBOPOTHOM rosioBKe. KoOHCTpyKIus

paccMaTpuBaeMoOl MOJENIM KpaHa oOOeCleuyrnBaeT BO3MOXXHOCTh YBEJIMYWBATH WIH
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YMEHbIIATh BHICOTY OaIlIHU (CIeI0BaTENbHO, U MAKCUMAIIbHYIO BHICOTY MOABEMA KPIOKA)
IIyTeM €€ TEIEeCKOIIUPOBAHU.

CoBpeMEHHBIMU MOJIEJISIMU KPAHOB C HETOBOPOTHOM OaiHelt siBisitores Kb-5716,

KB-674A, Potaine MD175 u np.

43. CaMOXOAHbLIE CTpPenoBbLIE KpaHE
B crpoutenncTBe HauOoiblIee PpaCOPOCTPAHCHHE MOIYYUIIA CaMOXOJIHbBIC
CTPCJIOBBLIC KPAaHBI. Onn HCITIOJIB3YIOTCA IJIA MOHTAXHBIX U IIOI'PY309HO-PA3TrPy309HbIX
paboT ¥ MONY4YWIM IIMPOKOE MNpPHUMEHEHWe OJsarojaps aBTOHOMHOCTH MPHUBOAA,
OOJBIIOMY JMaNa3o0Hy OCHOBHBIX MapaMeTpOB, BBICOKOW MaHEBPEHHOCTH H
MO6HJII>HOCTI/I, IMPOCTOTC IIOATOTOBKH INNIOIIAJ0K JJIA X pa6OTBI " ap.

[To Tumy XomoBoro oOopymoBaHHs pa3iuyaloT Kpanel G z ) j dgd ydz
i dzJ o d3ts € NQw] Idds 5] B ,Jualznalgiagbrom maccn aBTOMOOMIBLHOTO THIIA M
Ap.

ITo Bumy moaBecku cTpesoBoro obopyaoBanus —f) G d (BakdRadax)uy J MiIs € 52
(Ha TUAPOIMIIMHAPAX ) MOJBECKOM.

HexoTopble KpaHbl MOTYT OCHAIIaThCd CMEHHBIM CTPEJIOBBIM U OallleHHO-
CTPEJIOBBIM 000py0BaHUEM. Crpensl OBIBAIOT MTOCTOSITHHOU WIH
NePEeMEHHOM JJIMHBI, PEIIeTYaTON U OJIOYHOM KOHCTPYKIHH (Tesneckomuueckue). CTpebl
HEKOTOPBIX MOJIeJied KpaHOB OCHAIAIOT JIOMOJHUTEIbHBIMU  DJIEMEHTaMU  —
HEYMPABJIIEMbIM WU YIIPABIISIEMbIM TYChKaMHU.

B Hacrosiee BpeMsi aBTOMOOMIIbHBIE, THEBMOKOJIECHBIE (KOPOTKOOA30BBIE) KPaHbI
M KpaHbl Ha CHEUUaJbHbIE I1aCCH  aBTOMOOWJIBHOTO THIIA  BBIMYCKAIOTCS
MIPEUMYIIECTBEHHO C TEJIECKOMUYECKOU CTPEJION, T'YCEHUYHBIE — C PEIIETYATOM.

ABTOMOOWJIbHBIC, MMHEBMOKOJIECHBIC KpaHbl M KpaHbl Ha CIHEIIIACCH HMEIOT
BBHIHOCHBIC OIOPHl — ayTPUTEPhI, HCIOJIb3yEeMbIe IPH BBIMOTHEHUH HMH DPaOOUHX
omepanuii. AyTpurepsl yBEIMYMUBAIOT OMOPHBIM KOHTYp KpaHa (MOBBIMIAIOT €r0
YCTOMYMBOCTD), YMEHBIIIAIOT HATPY3KY Ha €ro XOJAO0BYIO YacTh.

HekoTopble KpaHbl JOMYyCKAalOT MEPEJBHXKEHUE C TPy30M Ha KpIOKE MpH

OIIPCACIICHHBIX OTPAHUYCHHAX 110 BCJIMYHUHE I'Py3a, IMMOJIOKCHUA CTPEJIbI, BBUICTY KPIOKaA,
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CKOPOCTH JBH)KEHHS H  COCTOSHHS TyTH. VIMEoTcs oOrpaHudeHuss W Juis
TEJIECKOIMTUPOBAHUS CTPEJIBI.

K dzj H 58 MIs CclavoxOmigix cTpelloBBIX KPaHOB MOXKHO OTHECTH HHKHEE
KPEIUICHUE CTPEJIbl, 3aTPYIHSIONIEE [0ady IPy30B BHYTPh CTPOSIIETOCS 3AaHus (st
KPaHOB CO CTPEIIOBBIM HCIIOJIHEHHEM paboyero 000pyA0BaHMs); HUKHEE PacIiONOKEHUE
KaOWHBI, YTO CYHIECTBEHHO COKpAIllaeT 0030p MalMHUCTy. [ToCieHni He0CTaTOK Ha
HCKOTOPBIX MOJAEISIX KPAaHOB YCTPAHSIETCA MyTEM BO3MOXKHOCTH JHUCTAHIIHOHHOIO
PaauoOyIPaBICHUS MU C UCIIOJIb30BaHUEM ITEPEHOCHOTO MyJIbTa.

[ BMlis 5 d dzfgpara @ugidrcsa BeicOKkas MaHEBPEHHOCTD U TPY30I0bEMHOCTD,

aBTOHOMHOCTb (HE3aBUCUMOCTb ITPUBO/IA).

431ABTOMOOGUMUANBbHLIIA KpadHt

B Hameld cTpaHe B CTPOWTENBHOW OTpPAcCiyd aBTOKPAaHBI MOJYYWIM MIHPOKOE
pacnpoctpaHenue, Poccusi mpu 3TOM SBISIETCS OJHOM M3 BEAYIIMX CTPaH IO HX
IPOU3BOJICTBY.

MakcumanbHasi ~ Tpy30MOAbEMHOCTh  aBTOMoOuUnbHOTO  Kkpana  KC-55717
npeacraBieHHoro Ha puc. 4.4 — 32 1. Kpan npuMeHSIOT, MPEUMYIIECTBEHHO, IS
MOTPY30YHO-PA3TPYy30YHBIX PabOT, a TaKKE€ MOHTa)ka KOHCTPYKIMH W Pa3IAIHOTO
TEXHOJIOTUYECKOro 00opyaoBanus. ABromoouibHbIe Kpanbl KC-55717 cMOHTHpOBaHbBI
Ha maccn KamA3-53229. Ha »3TuxX KpaHax YCTaHOBJIEHA YETHIPEXCEKLIMOHHAS
TeJIeCKonu4ueckas crpena aiuHou 9,4...27,4 m. B kauecTBe CMEHHOT'O BCIIOMOTATEJIbHOTO
CTPEIOBOr0 000PYI0BAHUS MIPEYCMOTPEH I'yCEK JITTHHOM 7 M.

KoHcTpykTHBHAs cxema KpaHa mpejacraBieHa Ha puc. 4.4. HemoBopoTHas 4acThb
KpaHa COCTOHT U3 XOJ0BOTO YCTPOMCTBA 1, B KAYECTBE KOTOPOTO MCIOJIb3YIOTCS IIACCU
CEPUITHO BBITYCKAEMOTO TPY30BOTO aBTOMOOMIISI, XOAOBOW paMbl 2 M BEIHOCHBIX OTIOp 3
(ayTpurepoB). AyTpurepbl UMEIOT THAPABINICCKUN TPUBOI.

[loBopoTHass dYacTh KpaHa BKIIOYAECT TMOBOPOTHYIO Miathopmy 4, kabuny
MalIMHuCTa 5 U cTpenoBoe obopynoBanue. [loBopoTHas miuatdopma ycTaHaBIMBAETCS
Ha XOJIOBYIO paMy uepe3 OMOPHO-TIOBOPOTHOE YCTPOUCTBO 6 M SBISAETCS OCHOBAaHUEM

IIOBOPOTHOM YaCTH KpaHa.
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B KauecTBe OCHOBHOT'O pabouero o0opyaoBaHus IIpUMEHSETCA
YEThIPEXCEKIMOHHAsL TEJNEeCKONMMYecKass cTpena 7. [[auHy CTpenbl JIETKO MOXHO
U3MEHHUTH MpU pabodeil Harpys3ke Mpu MOMOIIM ruapouniusapa (ot 9,4 m o 27,4 m).
Takke ¢ MOMOIIBIO THIPOLMIMHAPA 8 MPOU3BOAMUTCS MOABEM MU OIYCKAHWUE CTPEIIBI.
Takast mogBecka pabouero 000pyI0BaHUs Ha3bIBaeTCs KECTKOM. B xauecTBe paboyero

OopraHa IIpUMCHACTCA KPIOKOBAsA ITOJABCCKA 9.

C)

Puc. 4.4. Kpan aBTomo0unbHblil KC-55717: L, — BbUIET KprOKa KpaHa,

Hp — BBICOTa MOABEMA KpIOKa

[Ipy HEoOXOIMMOCTM YBEIMYHUTH BBUIET W BBICOTY MOABbEMA KpIOKa KpaH
OCHAIIAETCS PEeMIETYATHIM TYCHKOM (JIJTMHOM 7 M), 3aKpEIIieMbIM Ha TOJIOBHOU CEKITUU
CTpPEBL.

Kpan ocHamaercs MHKpONPOLIECCOPHBIM OTPAaHUYUTEIEM TIPY30NOABEMHOCTH C
udpoBoil MHAMKAIMEW WH(OpMAIMK, KOTOPHIA MO3BOJSET CIEAUTh 3a CTEICHBIO
3arpy3Kd KpaHa, JUIMHOM CTpEJNbl, BBUIETOM KpPIOKa MU BBICOTOM NOABEMA OTOJIOBKA
CTpenbl, TOKa3bIBaeT (HaKTHUECKYIO0 BEJIMUYMHY Ipy3a Ha KPIOKE W MaKCHMaJbHYIO
Irpy30HO0AbEMHOCT HA JAaHHOM BbLIETE. JlaHHOE YCTPOMCTBO aBTOMATUYECKH IIO
3aJJaHHBIM KOOpJIMHATaM OIPaHUYMBAECT 30HY JEHCTBUS KpaHA B CTECHEHHBIX YCIIOBHSX.

[IpencraBuTens MM JaHHOTO THUIIA KpaHOB Takxke sABIsitoTcss KC-35714 «BaHoBe1,

KC-65711 «Yenabunerny, Liebherr LTF1030-3 u T.1.
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432Ny CceHMNYHBIN KpaH-H
Crneunanbublil rycennuHblid kpan CKI'-50 MmakcuMalibHOM Tpy30110AbEMHOCTBIO 50
T HCIOJb3YIOT, NPEUMYIIECTBEHHO, INPH BO3BEACHUU 3[JaHUI IMPOMBIIIEHHOTO U

IPKJAHCKOrO0 Ha3HaueHHs. KpaH MMeeT cleayromyr0 KOHCTPYKTHBHYIO CXeMy (pHC.

4.5). 7

!

oy N
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Puc. 4.5. Kpan rycennunsiii CKI'™-50: | - crpenoBoe ucnonnenue; 11 - Gamenno-

CTpEJI0BOE UCTIOJIHEHME; L, — BBUIET Kproka kpaHa; H., — BeIcoTa mogbEéMa Kproka

Kpan CKI'-50 nu3enb-3J€KTpUYECKUd, MOJHOMOBOPOTHBIM, MHOTOMOTOPHBIM,
rpy30MOAbEMHOCTBIO 50 T, OCHAIIAETCS OCHOBHBIMU M BCIOMOTAaTEIbHBIMU KPIOKAMM.
Kpan mnpennasnadaercs s MOHTaXXa CTAJbHBIX W COOPHBIX KeJIe300€TOHHBIX
KOHCTPYKIIMHM, OJHO- U MHOTONPOJIETHBIX MPOMBIIUIECHHBIX 1IE€XOB JIETKOr0 U CPEIHETO
THUMA U JJI1 MOHTaXa TUIPOCOOPYKECHUM.

Ha moBopoTHO#W mnaTdopme pacrloiioKeHa AU3eIb-dJICKTpUYecKas CTaHIUsA,
cocrosimast u3 nuzens 6KJIM-50T u renepatopa nepemenHoro toka CI'-116/6. Kpan
UMEET YeThIpe padouMx NBIKCHHS: MOABEM (OIyCKaHWE) TPpy3a, U3MEHEHUE BBUIETA
CTpEJIbl, BpAIllCHUE CTPEJbl, epeABUKEHNE KpaHa. JlomycKkaeTcsi COBMEIICHUE JTFOOBIX
TpeX pado4YuX JBUKEHUMH.

XO0I0BOM YACTHIO KpaHa CIIY»KAaT JIBE MHOTOOIIOPHBIE TYCEHUYHBIE TeNe)KKU. Kpan

UMEET CTpey JIMHOU 15 M (OCHOBHOM MOBEM), KOTOpast 000py1yeTcs T'yChbKOM JJTMHOM
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10 M. C moMoIpi0 BCTaBOK JUIMHA CTPEIbl MOKET ObITh yBenuueHa a0 30, 35 u 40 m;
ctpeinbl JmHON 30 m 40 M 00opynyroTcs Takke rycbkamu JimHoM no 10 M, a cTpena
JJIMHOU 35 M — T'yChKOM JJIMHOM 28,9 M.

Ha pamy 1 mammuHbl, CHa0)KEHHYIO T'yCEHUYHBIM XOJI0BBIM 000pYyI0BaHUEM 2, Uepe3
OIOPHO-TIOBOPOTHOE yCcTpoiicTBO 3 omnupaercs MnoBopoTHas miuatpopma 4. Ha
IOBOPOTHOM IIaT(OpME YCTAHOBJIECHBI: JU3EIb-DJIEKTPUUECKas CHIJIOBAs YCTaHOBKa,
Ipy30Bbl€ JIEOENKM OCHOBHOIO M BCIIOMOTaTEJIbHOTO MOABEMA, JEeOEnka moabEMa-
OIyCKaHUsl CTpPEJbl, MEXaHW3M I[OBOpPOTAa IIATPOpPMBI, KaOMHA MAIIMHHUCTA O,
POTUBOBEC O, CTpenoBoe obopyaoBaHue. B cocTaB cTpenoBoro o00pynoBaHUS BXOIST
ctpena 7, rycék (Hamcrpenok) 8, ocHoBHas 9 m BcmomoratenbHas 10 kprokoBbIe
IIOJIBECKH, IIOJIUCIIACTHI U JIP.

Kpan moxeTr ObITh MepeoOOpyI0oBaH CO CTPEIOBOIO HCIOIHEHUS Ha OalleHHOo-
CTpeJIoBOE. B 3TOM cityyae H3MEHSIOT 3aI1aCOBKY KAaHATOB, CTPEIIY YCTAHABIMBAOT [IOYTH
BEPTUKAIBbHO (cTpena-0aimiHs), a (QyHKUUU CTPEJbl BBINOJIHIET YIPABISAEMBIN TycE€k
(magctpenok). Jlns  mpedoTBpallleHUss  ONPOKUIBIBAHUSL — CTpENbl-OalllHM — Ha3aj
UCIOJIB3YIOT CIielMaibHble YNOphl. bameHHo-cTpenoBoe 000py10BaHUE CYIIECTBEHHO
YBEJIMYMBAET 30HY OOCTY>KMBaHUS KpaHa, YMEHbIIAET OJiarofaps 3TOMY KOJIMYECTBO
CTOSIHOK U oOecreyuBaeT Mojady Ipy30B BHYTpb cTposuierocs 3gaHus. llpu stom
MaKCHUMaJlbHasi TPY30MOAbEMHOCTh KpaHa CHMXaeTcsa 10 12,9 T, a Takke UCKITIoYaeTcs
MCIIOJIb30BaHNE OCHOBHOM KPIOKOBOW moaBecKu. [IprBox mMexaHM3MOB KpaHa MOKET
UCIOJIb30BaTh JIEKTPOIHEPTHUIO, KAK OT COOCTBEHHOT0, TaK M OT BHELIHETO UCTOYHUKA
(ceTn) MOCpeICTBOM DJICKTPOKAOETISI.

CoBpeMEHHBIMH MOJICJISIMA TYCEHWYHBIX KpaHoB siBisitoTcst JIOK-401, Liebherr

LTR1100, Liebherr HS873 HD, XCMG QUY 3001 T.1.

44, MMopTanbHbBLW KpatH
[TopTanbHble KpaHbl B 3aBUCUMOCTH OT Ha3HAYEHHUS Pa3IesIIOT Ha EPErpy30UHbIE
(rpeiidepHble, MarHUTHBIE, YHHUBEPCAJIbHbIE) M  MOHTaXHbIE (CTPOUTENbHBIE,

CyJOCTPOUTENbHBIE, JOKOBBIE).
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[leperpyzounbie KpaHbl paboTaloT TrpelepoM C CBHIMYYUMU Tpy3aMH WU
ABTOMAaTUYECKUM 3aXBATHBIM YCTPOMCTBOM C MAacCCOBBIMHM IITYYHBIMU Ipy3aMu. OTH
KpaHbl 00BIYHO CHA0XKAIOTCS JIOMIOJIHUTEIILHON KPIOKOBOM MOJIBECKOM, MOTYT paboTaTh U
C MarHUTamH.

KpaHnbl 5TOr0 THMa UCHOJBb3yIOT B MOPCKUX U PEUHBIX MOPTaxX JIsl BBIMOJHEHUS
MOTPY30YHO-PA3TPY304YHBIX PaOOT, B THIPOTEXHUYECKOM CTPOUTENIbCTBE JJIA TOJIaYu
OCTOHHBIX CMecel, YCTAaHOBKH OMayOKH W apMaTyphl, IepeMeieHusi 000pyA0BaHuUs.
['py30noabsEMHOCTh MOPTAIBHBIX KpaHOB KoJieosetrcs oT 10 1o 30 1, BeUIET Kproka ot 20

10 50 m. KoHCcTpyKTHBHAs cxeMa KpaHa MpUBeAeHa Ha pucyHKe 4.6.

1 Lyem Fadnud
zadapum

Puc. 4.6. Kpan nopranbhbiit KIII1-10: Lyc, — BbUIET I'py303aXBaTHOTO YCTPOHCTBA

(rpeiidepHoro koBia); Hycr — BEICOTa OABEMA IPY303aXBATHOTO YCTPOMCTBA

Ha TI-o0pa3usiii mopran 1, mepeaBUTarONIUiCs M0 PEeILCOBOMY IYTH, OIUPASTCS
noBopotHasi Miargpopma 2. Ha mnoBopoTHoM tuiatdopme pasmenieHbl J1e0EnKH,
MOBOPOTHBIM MexaHu3M, Kabuna ympasienus 3. C mepenHei 4acThio TIaTGOPMBI

IIAPHUPHO COCIMHEHA cTpena 4, cHaOkEHHas TychbkoMm 5. I'py303axBaTHBI opraH 6
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MOJBEIICH Ha KaHaTe, MPOXOSIIEM Yepe3 T'YCEK U MPUBOAUMBIM B JIBUKEHHUE TPY30BOM
ne6énkoil. Crpena NOCPEACTBOM PBIUYAXKHO-KAHATHOM CHUCTEMBl /[ COEJUHEHA C
MOJIBMXKHBIM MTPOTUBOBECOM 8. JTa cucrteMa obecrneurnBaeT aBTOMAaTUUECKOE U3MEHEHUE
MOJIOKEHHUSI TYChKa, CTPENbl U MPOTUBOBECA B 3aBUCUMOCTH OT BbLIETa KproKa. boibias
HIMpUHA TOpTajia JaéT BO3MOXHOCTh IMPOXOJa BArOHOB WM APYTHMX TPAHCIOPTHBIX
CPEICTB MOJ| KPaHOM, YTO YCKOPSIET UX 3arpy3Ky M pasrpy3Ky U TO3BoJsieT Oosee

paOHAJIbHO MCITI0JB30BATh CKIIAJACKUC IUIOIIA/IH.

45. Ko3noBblh KpadH

[IpuMeHSIOT HA MOTPY30YHO-PA3TPY30UYHBIX PabOTax Ha OTKPBHITHIX CKJIAJax, Ha
MOJIMTOHAX TI0 U3TOTOBJICHUIO JKEJIE300€TOHHBIX U CTAbHBIX KOHCTPYKIIUH, HA MOHTaXe
KOHCTPYKIIMH OOBEKTOB OOJIBIION JJIMHBI (CTAHIUU METPOTOJUTEHOB, OJHOAITAXKHBIC
KOpIyca MPOMBIIUICHHBIX MPEANPUATUN U Jp.), MOHTaXKE 3[aHUN U3 OJIOKOB TMOJIHOMN
3aBOJCKOW TOTOBHOCTH.

['py3onoabEMHOCTB KO31OBBIX KpaHOB OT 3 10 100 1, mposer ot 8 10 50 M, BeicOTa
nojabEMa rpy303axBaTHoro oprana ot 8 0 30 m.

Ko3noBbie kpaHbl ObIBAIOT 0€CKOHCOJIBHBIC, OJHOKOHCOIBHBIE U JIBYXKOHCOJIbHBIC
(KOHCOJIb - MPOAOIIKEHUE PUTEIIS 32 TIPEIEIBI OMOP-CTOEK).

Kpan K-202 umeer cieayrolniyo KOHCTPYKTUBHYO cxemy (puc. 4.7). Kpan cocrout
U3 PElIeTYaTOTO PUresis, OMUPAIOIIErocs Ha CTOMKHU-HOTHU: OJIHA HOTa >KECTKasl, pyrasi
— rubkas. Takyro KOHCTPYKIIMIO XOJIOBBIX TEJIEKEK UMEIOT KPaHbl TPY30T0IbEMHOCTHIO
oT 12 g0 20 1. B xpanax rpy3onobeMHOCThIO OT 30 10 50 T onopHbIe OaJIKK MO KOHIIAM
UMEIOT JIByXKOJIECHBIC OallaHCUPHBIC TEJEKKHU ¢ TPUBOJOM Ha OAHY U3 HuX. Ko3noBoii
KpaH TIepeJBUTaeTCs IO PEJIbCOBBIM IMyTsAM, VYKIaJbIBAEMbIM Ha Oayuiacte.
KenesHogopoKHBIN MyTh, YKJIaJAbIBAEMbIH MEXAY OMNOpaMH KpaHa, UMEET rabapuT
npuOIMKEHUS K orope — 2,75 M. MeTaINTOKOHCTPYKIIMKA KPAHOB TPY30MOIHEMHOCTHIO
oT 12 10 50 r BBINOJHEHBI U3 OJUHAKOBBIX Y3J0B U OTJIWYAIOTCS JIMIIb KOJIUYECTBOM
CEKITUM, KOTOPBIE COSTUHSIIOTCS] MEXTY COOOM Ha YMCTHIX OOJITAX.

MocTtoBas (epma (purenn) 1 onmupaercss Ha CTOUKH-OMOPHI 2 U 3, YCTAaHOBJICHHBIC

Ha Oanku 4 co BCTpoeHHbIMH Kojécamu. [locienHue mepeaBUTarOTCs MO PENbCOBOMY
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nyTH. [1o BepxHeMy nosicy puress nepeMelnaeTcsi rpy30Basi TEIeXKKa S, Ha BETBSIX KaHaTa
K KOTOpOW TOABEIIeHa TpaBepca 6 C KPIOKOM WJIM WHBIM T'PY303aXBaTHBIM OPTAHOM.
Jle6€nku pacrnonaraioTcsi Ha OJHOM W3 CTOPOH purens. YIpaBieHHE KpaHOM

OCYIIECTBIISIETCS MAITUHUCTOM M3 KaOWHBI /.

7
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Kones (nponem/

Puc. 4.7. Kpan ko310BbIi1 6eckoHconbHbIN K-202: H,, (M) — BbIcOTa OIBEMA KPIOKA
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46. OCHOBHbIle nNpaBuaa TeXHUKN OGBesonac.
rpysonogbeéMHbBX KpaHOB

1. Haazop 3a ycraHoBKoOM M 0e30MacHOM 3KCIUTyaTalMed KpaHOB OCYILECTBIISIOT
MacTep, Ipopad, MHXKEHEP MO0 TeXHUKE OE30MACHOCTH CTPOUTEIbHON OpraHU3aluu U
uHcnekuus Pocrexnaazopa.

2. KpaH HOMKEH MMETh WCIPABHBIE, TPEAYCMOTPEHHbIE MHCTPYKIUEH CPEACTBA
0€30MaCHOCTU: OrPAaHUYUTENHN TPY30MOABEMHOCTH, BBICOTHI MOIBEMA KPIOKA U .

3. B paboueii 30He 1eHCTBYIONIMX KPAaHOB 3aIpelaeTcs MPOU3BOACTBO KaKUX-THOO0
paboT Ha HUKENIEKALIUX YPOBHSX.

4. 3anpemiaercss NMOABEM Tpy3a NPU KOCOM HATSKEHHH TPY30BOTO IOJIMCIIACTA,
OTPbIB MPUMEP3UINX WIH 3aChIIIAHHBIX TPYHTOM T'PY30B.

5. He nomyckaeTcst Hax0KI€HUE JIOAEH IO TPY30M U CTPEIIOM.

6. 1lpy ropu30HTaIBPHOM IEPEMELIEHUU I'Py3a IOBOPOTOM CTPENBI MEXIY HUM
(Tpy30M) U BEpXOM HIKEPACIIOJIONKEHHBIX KOHCTPYKIIUN JOJKHO OBITh pAacCTOSIHUE HE
meHee 500 mm.

7. PaccrossHue Mexay HauOoJjiee BBICTYHNAIONIMMHM —YacTAIMU IOBOPOTHOM
m1aTHOpPMBI KpaHa U 3IaHUEM JOJDKHO OBITh HE MeHee 1 M.

8. Macca nmogHMMaeMoro rpysa, BKJIIOYasi rpy303aXBaTHbIE MPHUCIIOCOOTICHUS, HE

JIOJKHA MPEBBIIATh IPY30I0IbEMHOCTD KPAaHA HAa JAHHOM BBUIETE KPIOKa.

47. CTanbHbBE KaHarT bl

Kanar — rukoe uzzaenue, U3roTOBIEHHOE U3 CTAJIbHOM MPOBOJIOKH MM U3 BOJIOKOH
PacTUTENBHOTO, CHHTETUYECKOTO U MUHEPATBHOTO MPOUCXOKIACHHUS .

CranpHble KaHATBI IPUMEHSIOT B MEXaHU3MAaX IPY30M0EMHBIX MAIIIMH B KAYECTBE
rMOKOro TATOBOTO OpraHa (Trpy30Bbi€), MJii HM3TOTOBJIEHUS CTPOIOB, OOBS3KH U
KpEIUICHUSI TPY30B (YaJouHble), U1 Mepeaun yCWiIni B MexaHu3max (Tsarosbie). Jis
W3FOTOBJICHHUSI KAaHAaTOB HCIOJIB3YIOT CBETIIYIO IPOBOJIOKY W3 MapTEHOBCKOM

YTIIEPOAUCTOM cTanmu tuameTpom oT 0,2 10 5 MM U pacUeTHBIM ITPEAEIOM ITPOYHOCTH IIPH

pactsoxennu 1370 - 2350 H/mm? (140 - 240 kre/mm?).
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[IpuMeHsieMble CTajlbHbIE KaHAThl JOJDKHBI COOTBETCTBOBATH JEHCTBYIOIIUM
TOCYJapCTBEHHBIM CTaHAApTaM W HMETh CEpTU(PHUKAT 3aBOJA-H3TOTOBUTEIS 00 HX
ucnipiTanu. Kanatel, He CcHaOXXEHHbIE CEpTUPHUKATOM, K HCIOJIb30BAHUIO HE
JTIOITYCKAOTCHI.

Cranpuble kaHatel & dZOMMd W d yafde@ 1 dzO Y& saEM s tg & sy iz
e d.afods § d Odziz O He O dizj UAffnpyrufy apesmakany

1 5 dzOL dzO yJ dzgicfiarcs H@ dp@dsiie (I') mist mepemelneHus: rpys3os;
rpy3omoackue (I'JI) nns MammH, nepeMenamux rpy3bl U JI0JIEH.

1 5 € tsdzf Ispssubangdkafiater (puc. 4.8):

* OJIMHAPHOM CBUBKH (CMHPAJIbHbIC KaHAThI), U3 MPOBOJIOK, CBUTHIX MO CIUpAIU B
OJINH WJIM HECKOJIBKO KOHIIEHTPUYECKUX CIIOEB;

* IBOMHOMN CBUBKH, ITPOBOJIOKH MPEIBAPUTEIILHO CBUBAIOT B MPSJIU, a 3aT€M MPSAIU
CBHUBAIOT B KaHaT;

* TpOMHOM CBMBKH, CBUTHIE U3 KAHATOB JIBOMHOM CBUBKH (CTPEHT).

Kanatel oauiHapHOW CBUBKHM O0O0JIaJalOT MOBBLIIIEHHON >KECTKOCTBIO, MO3TOMY HX
MPUMEHSIIOT TOJBKO JUISI PAa3jIMYHOrO pojJa OTTSKEK. B MexaHW3Max CTPOUTENIbHBIX
KPaHOB MPUMEHSAIOT MPEUMYIIECTBEHHO KaHAThl JBOWHOW CBUBKH, IIECTHUIIPSIEBBIC C
OPTraHUYECKUM CepACYHUKOM. KaHaThl TPOMHOW CBUBKH B IPY30I0IbEMHBIX MAaIlIMHAX B
HACTOSIEE BPEMS HE TPUMEHSIIOT.

Marepuan cepieyHUKa KaHaTa MOXET ObITh OpraHuyeckuMm (0.c.) WM
MeTauIM4eckuM (M.c.). [l opraHM4ecKoro ceplieYHUKa 4Yalle BCEro HCIOJIb3YIOT
MEHbKY, CH3alib WIM XJOMYaTOOYMa)KHYIO MPSDKY, MPONUTAHHBIE MPU U3TOTOBJICHUU
cMa3koi. B kauecTBe METAIUIMYECKOTO CEPACUYHHUKA UCITOIB3YIOT MPSIAb KaHATA, CBUTYIO
U3 MATKOM NPOBOJIOKM ¢ mpenenoMm npodnoctd 680...880 H/mm? (70..90 krc/mm?).
KanaTel ¢ MeTasTMYECKUM CEepACYHUKOM MPUMEHSIOT TTPH MHOTOCJIONHOW HAaBUBKE Ha
OapabaHn 1 paboTe MPHU MOBBIIMICHHBIX TEMIIEpATypax.

1 5 dzOf tc ©9 dzj meginuarofrkandra & o(H) {f tc O apBeRY.

ITo coueTannio HaNpaBJICHUN CBUBKM KaHATa U €ro 3JIEMEHTOB Pa3InyarOT KaHAThI
OJIHOCTOPOHHEN CBUBKH, KOTJla HAIpaBJIEHWE CBUBKU MPSAC U MPOBOJOK B MPAIIX

COBIIAAar0T, U KaHATHI KpCCTOBOfI CBMBKHM, KOI'/la HAIIPABJIICHUC CBHUBKH HpHJICfI B KaHaTeC
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U TPOBOJOK B MPSAAX TNPOTHUBOMONOXHO. KaHaTel KpecToBoW CBUBKH 00Ja1aioT
MEHbIIEH THOKOCTBIO, YEM KaHATHI OJTHOCTOPOHHEN CBUBKH, HO OHH MEHEE MOIBEPIKEHBI
KpydyeHuio u jAedopManuu npu orudaHuu OJOKOB. VX NpUMEHSAIOT NpH TIaaKuX

OapabaHax MEXaHU3MOB MalllVH.

a) . o)
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Puc. 4.8. Kanatsl cransHbie: O— ogunapHoi cBuBku tTuna TK, 1x19(1+6+12) no
I'OCT 3063-80; B — nBoiinoi cBuBku THna JIK-P, 6x19(1+6+6/6)+10.c. mo I'OCT 2688-
80; 9 — aBoitnoit cBuBku THna TJIK-O, 6x37(1+6+15+15)+10.c. mo 'OCT 3079-80;
G— nBoriHo# cBuBkM THNa TK, 6x19(1+6+12)+1x19(1+6+12) no 'OCT 3067-88;
H — KaHaT ¢ ToYeuHbIM KacanueM TK; j — kaHaT ¢ auHEHHBIM KacanueM JIK;

3 — KaHaThl JICBOM W MPaBOi CBUBKH; ([ — U3MEPEHHE qUaMeTpa KaHaTa
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1 s sdf & Mo dpasudarortfxdadras | 2

TK — ¢ TOYeYHBIM KacaHUEM OTIEIBHBIX TIPOBOJIOK MEXKIY CIOSMH;

JIK — ¢ TMHEHWHBIM KacaHUEM OTACJIbHBIX MPOBOJIOK MEXKY CIOSIMU;

JIK-O — ¢ IMHEWHBIM KacaHWEM IIPOBOJIOK MEXAY CIOSMH W OJWHAKOBBIM
JTMaMETPOM MPOBOJIOK IO CJIOSIM MPSIIH;

JIK-P — ¢ nuHeWHbIM KacaHUEM IMPOBOJIOK MEXKY CIOSMU M Pa3HBIM JUAMETPOM
MIPOBOJIOK B HAPYKHOM CJIO€ TIPS/IH;

TJIK — ¢ KOMOMHUPOBAHHBIM TOYEYHO-TUHEHHBIM KACAHUEM MTPOBOJIOK.

B 3aBHCHMOCTH OT YCJIOBHI SKCIUTyaTalluy IPUMEHSIOT KaHatel B J L S GQuig’ Is d
M ¢ te.'[lpafojrodyt npsiaeit MOTyT MMETh HHMHKOBOE IOKPBITHE IS 0C000
wectkux (OXK), xectkux (XK) u cpeqnux (C) arpecCUBHBIX YCIOBHM pabOThI, TMOO NpsIn
WM KaHaT B I1E€JI0M IMOKPBIBAIOT UCKYCCTBeHHBIME MaTepuanamu (I1).

[To MexaHWYECKHUM CBOMCTBAM M3rOTaBIMBaIOT kKaHaThl Mapok BK, B, 1.

Mapxky BK npuMeHSIOT 1J1s1 OTBETCTBEHHBIX CTy4daeB (TPaHCIOPTUPOBAHUE JIIOCH,
XUMUYECKH aKTUBHBIX WJIM B3PBIBUATHIX BEIIECTB W T.IN.). J[JIT KpaHOBBIX MEXaHU3MOB
IIPUMEHSIOT KaHaThl Mapok B u L.

TexHuueckass XapakTEpUCTHKA KaHATOB JBOMHOM cBuBkM Ttuna TJIK-O

KOHCTpyKIuu 6x37 (1+6+15+15) +1 o.c. mo 'OCT 3079-80 npuBenena B Tadumwrie 4.1.

TabOmuma 4.1.

KaHaTb ABOWHOW CcENBEKIOMCTIPIYX 4uTMhK
6x37 (1+6+15+15) +8l0 o(.BCcbl 6 onpoo UrHOLCET [Ba

Juametp MapkupoBounas rpynma, H/am? (kre/ym?) Macca
Kamata. MM | 1370140) | 1470(150) | 1570(160) | 1670(170) | 1770(180) | 1000M
CMAa3aHHOI'O
Pa'SpBIBHoe YCIIIC KaHaTa B LICTIOM, Fo._ I\"H, HE MEHE KaHATA. KT
11,5 - - 62,60 66,50 68,75 468.0
13.5 - - 88,65 9420 97.10 662.5
15.5 - - 113,50 121.00 124,00 851.,5
17,0 - - 142.00 151.00 155,50 1065.0
19.5 157.50 169,00 180,00 191.50 197,00 1350,0
21.5 195,00 208,50 222.50 237,00 244,50 1670,0
23.0 225,00 241,50 258,00 274,00 283,00 1930,0
25.0 262.50 281.00 300,00 318.50 328,50 22450
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[Tpumep 0003HaUEHUS KaHATA MPU 3aKa3e:

Kangat 19,5-1'-1-K-J1-0-H-1470 I'OCT 5079-80

JInaMeTp KaHata, MM MapKHpOBOYHAS IPYINa, Hvy’
Hazunauenue (I, T'J) HepackpyuuBaromuiics
(pacKkpyuuBAIOLIHIICS He YKa3hIBACTCS)
Mapka (BK, B, ) OJHOCTOPOHHEH CBUBKH
(KpecToBas He YKA3LIBACTCH)
[loxpeiTue no rpynue (C,2K,0X) JleBO# CBUBKH (mpasas ne ykaspmaetcs)

471Bbl6OpP CTanbHbLX KaHaTOB

[TpoBOJIOKM B CBUTOM KaHAaT€ HCHBITHIBAIOT HAIPSHKEHUS DPACTSIKEHUS, CMSITHS,
u3ruba u kpyuyenus. [Ipu kaxaom ornbanuu kaHaToMm OJoka win OapabaHa MOSBIIAIOTCS
JIOTIOJTHUTEIbHBIC HAPSHKEHUS M3rH0a U CMATHS B MECTaX COMPUKOCHOBEHHSI IPOBOJIOK
C TOBEPXHOCTHIO pyubsi. OJHOBPEMEHHO, B pe3yJbTaTe NPOCKaIb3bIBAaHUS MpsICi
OTHOCUTEJIBLHO JIPYT JIPYTa, a TAK)KE TPEHUS KaHaTa O MOBEPXHOCTH OJl0Ka min OapabaHa,
IPOUCXOAUT WCTUPAHHUE MPOBOJNIOK. VX nuaMeTp yMeHbIIAETCs, 3HAKOIEPEMEHHBIE
HaANPsDKEHUS BBI3BIBAIOT YCTAJIOCTh METallIa U MPOUCXOJUT pa3pylleHUE HApyKHBIX, a
3aTeM U BHYTPEHHHUX MPOBOJOK. HampsbkeHus, BOHUKAIOMIME B MaTepHalie MPOBOJIOK,
3aBUCSAT OT MHOTHX (PaKTOpPOB (KOHCTPYKIIMM U JUaMeTpa KaHaTta, JuaMeTpa MpPOBOJIOK,
yucnaa mpsieil, mMarepuaia cepAcyHUKa, CMa3Ku U JAp.), HO OCHOBHBIMHU SIBJISIFOTCS
BEJIMUMHA HATSOKCHUS KaHaTa M OTHOIIICHUE JHaMeTpoB OJIoka 1 OapabaHa K quaMeTpy
KaHaTta. DTH JIBa NapaMeTpa B OCHOBHOM OIPEAEIIAIOT CPOK CITY>KObI KaHATa.

[Ipu BbIOOpE KaHaTa €ro pacCYMTHIBAIOT HA PACTSHKEHHE C PErjaMeHTUPOBAHHBIM
koddduieHToM  ucnosnb3oBaHus  (Kod(pduUIMEeHTOM 3amaca  MPOYHOCTH) TpHU
00s13aTeILHOM COOJIIOICHUM OTHOILIECHMS [uaMmeTpa Ojioka wiau OapabaHa K AUaMETPy
kaHara. [To nmpaBunam ['ocroprexHanzopa KaHaT BHIOMPAIOT MO €r0 pa3pbIBHOMY YCUIIHIO
B LIEJIOM U3 YCJIOBHS:

Fo=StZ,<F, (4.1)
rne F, — pacuetHoe pa3ppiBHOE ycuiue kKaHata B 1enom, H; S — nHambombiiee
HaTsDKeHUe BeTBH KaHaTa ¢ yuetoM KIIJI monmucnacra, eciiu on mpumensiercs (6e3 yuera
JUHAMHYECKHUX Harpy3ok), | ; Zp — K03(pPUUMEeHT UCIoab30BaHus (3amaca MpoYyHOCTH)
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KaHaTa, 3aBUCSIINI OT Ha3HAYEHUWs W TPYMIbl Kiaaccudukaruu (pexuMa) MeXaHu3ma
(rabmuma 4.2); F, — paspeiBHOe ycwine KaHata B IIEJIOM, | , IPHHHEMaeMoOe II0
ceptudUKaTy Ha KaHaT, a PU MPOEKTHBIX paboTax — Mo TadauiaM cTanaapTa (taosm. 4.1).

Jlnst  kaHATOB, TPUMEHSEMBIX [UJI1 HW3TOTOBJICHHWSI CTPOIOB  KO3(PHHUIIMEHT
UCTIOJIb30BaHUS (3amaca mpoyHoCTH) Z, > 6.

Hatsbkenue BeTBM KaHata S i1 MEXaHU3MOB cM. maparpad 9.2, a st cTporos
OTIpEeACTUTCS:
Q-g m-Q-g

= ,H

S — _
n-cosa n (4.2)

rae Q — Macca MoTHUMAaeMOTo Tpy3a, KT;
g — yckopeHue cBoOoHOoTO najgenus, g=9,81 m/c2;

N — YUCII0 BETBEU CTPOIa, HA KOTOPHIE MOJBEIIEH IPY3;

b

-

U-— yros HakJIOHA BETBU CTPOIIA K BEPTUKAIH, TPAl.;

m=1/c 0 s kd3dpurmenT, paBHLIii:

mpr U= 0, m= 1; npu U= 30°, m=1,15; npu U= 45°, m=1,42; U= 60°, m= 2,0

J1y1st cTporia ¢ 4uciioM BETBEH, BOCIPUHUMAIOIINX PACUETHYIO Harpy3Ky, 0oJiee Tpex
B pacueTe NMpuHUMAKOT N = 3. Eciu B CTpomax MMEKTCS YCTPOWCTBA, CO3JAIOIIUE
pPaBHOMEpHBIC HATSHKEHUS BCEX BETBEH, TO N MPUHUMAETCS PABHBIM UX (DAKTUYECKOMY
3HAYCHHUIO.

Huametpbl Oapabana, OJoka ¥ ypaBHHUTEJIbHOrO OJIOKa IO MpaBujiIaM

['ocroprexHaazopa OnpeaensiTcs COOTBETCTBEHHO:

Ds > hitd; (4.3)
Do > hotd; (4.4)
Dén.y> hstd. ; (4.5)

rae d — amamerp kanara; hy, hy, hs — ko3 durmenTsr BeIOOpa Tramerpa OapadaHa,

OJ10Ka U ypaBHHUTEIBHOTO Os10Ka (Tabmuia 4.2).
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Tabmuma 4.2.
MUHUMANbHBIE KO3MPUUMEHTH MCNONb3OBAHI

M Ko3dohnuyrLeoHpm@b ABMER MET P OB

['pymma KmaccuuKammm KosddumieHTs KoaqdumieHTs! BeIGOpa THaMeTPOB
(pex1Ma pabOTH MeXaHH3Ma) HCTIONB30BAHUA, Z, OapabaHa | OIOKa | YpaBHHTENBHOIO
010Ka

1O TTpaBHIaAM mo I'OCT | moABH/KHBIE | HEMOJBH/KHEIE h, h, h;

Tocroprexnanzopa | 25835-83 KaHaThI KaHATHI
CcCccp
JI (merkmii) IM, 2M, A5 4.0 18.0 20.0 14.0
3M

C (cpexnmuii) 4M 5.6 45 20,0 224 16,0
T (Tsxenslii) SM 7,1 5.0 224 25,0 16,0
BT (eceua 6M 9.0 5.0 250 | 280 18.0
TSKETBIH)

472bpakoBKa CTanbHbLX KaHaTOB
bpakoBKy CTaJbHBIX KaHATOB, PaOOTAIONIMX CO CTAJIBHBIMH WJIA YyT'yHHBIMHU
OJIOKaMu, TIPOBOJIAT 10 YKCITY OOPBIBOB MPOoBOJIOK Ha jutnHe 6d mimu 30d (rae d — nuameTp
kaHarta). Yucio 0oOOpBaHHBIX TMPOBOJIOK IMOJCYUTHIBAIOT B MECTaX COCPEIOTOUCHUS
OoOpBIBOB, y KOHIICBBIX 33JICIOK KaHaTa, HA YPaBHUTEIbHBIX OJOKax W T.A. Yucio
00OpBAaHHBIX MPOBOJIOK HE JOJDKHO IPEBBIIIATh HOPMBI, MPHBOJUMONW B TaOJMIIAX
["ocroprexnamzopa (tabi. 4.3).

Jis  KaHATOB  IPY30HOJBEMHBIX  MAIIMH  TPAHCIOPTHUPYIOIIUX  JIFOJCH,
pacIiaBJIeHHbIC WM PAaCKaJICHHBIE METAJUIbI, OTHEOMACHBIC WM SIIOBUTHIC BEIIECTBA,
HOPMBI OPAKOBKH YMEHBIIIAIOTCS BABOE.

KaHatel OpaKkyroTcs, Jake MPH OTCYTCTBUU BUAMMBIX OOPBIBOB ITPOBOJIOK, €CIIH:

* JUaMeTp KaHaTa B pe3yJbTaTe IMOBEPXHOCTHOIO H3HOCA WM KOPPO3HH
yMmeHbuics Ha 7% u Ooee;

* IMaMETp KaHaTa B Pe3yJIbTaTe MOBPEIKACHUS CEPlICYHHUKA (BHYTPEHHETO U3HOCA,
oOMsITHS, pa3pbiBa U T.11.) yMeHbmuics Ha 10% u Goiee.

Kanatel OpakyloTcs NMPH YMEHBIICHHH IEPBOHAYAIBHOIO JHAMETpa HaPYKHBIX

MIPOBOJIOK B pe3yJibTaTe u3Hoca win koppo3uu Ha 40% u Oosee. OnpeneneHue uameTpa
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IPOU3BOIAT MUKPOMETPOM WU APYTUM HHCTPYMEHTOM, 00ECIIEUNBAIOIINM TPEOyeMyto

TOYHOCTB.
Tabnuua 4.3.
Uncno o6pbBOB npoBON1OK, npwu Hanumyinmmn
oT6pakoBbBalTC4 (BbIOOpPOUYHBIE aa
Hucno [Tpumvep koHCTpyKIN | ['pymmma knaccnukamm (pekinMa padboThl) MeXaHIT3Ma
HeCyIIX KaHaTta M, 2M 3M. 4M SM. 6M ™, 8M
IIPOBOJIOK B Kpecroras OmHOCTO- Kpecropas OnHocToO-
HapYXHBIX CBIIBKA POHHAA CBIIBKa POHHAA
IpATIX CBIIBKA CBIIBKa
Ha yYacTKe JUIHHOII
n - 6d | 30d [ 6d | 30d [ 6d | 30d | 6d | 30d
n<50 6x7(1+6)+1o.c. 2 4 1 2 4 8 2 4
50<n<75 6x19(1+9+9)+1o.c. 3 6 2 3 6 12 3 6
75<n<100 18x7(1+6)+10.c. 4 8 2 4 8 16 4 8
100<n<120 6x19(1+6+6/6)+10.c. 5 10 2 5 10 19 5 10
120<n<140 8x16(0+5+11)+90.c. 6 11 3 6 11 22 6 11

Kanatsl Taxoke OpaKyrOTCs €Clii 0OHAPYKEHBI CIEAYIOMHNE Te(PEKTHI:

* 0OpBIB OJTHOM MJIM HECKOJIBKUX TIPSICH;

* KOP3UHOOOpa3Has neopmarius;

* BBIJIABJIMBAHKE CEPJCYHNKA HA TTIOBEPXHOCTH;

* MECTHOE YBEJIMUCHUE UM YMEHBIIICHUE TMaMeTpa KaHata;

* IeperuoObl, 3aJI0MBI, IEPEKPYUYHNBAHKE, Pa3IaBJICHHbBIC YIaCTKH;

* MIOBPEXKACHUS B PE3yJIbTaTe TEMIIEPATYPHBIX BO3JICUCTBUI MU AJIEKTPUUECKOTO
JyTOBOTO pa3psja.

[Ipu pabote kaHata ¢ OJOKaMHM M3 CHHTETUYECKOTO MaTepuajia Wiu OJIOKaMu,
UMEIOIUMH CUHTETUYECKYIO0 (DYyTEPOBKY pyUbsl, XapaKTEpHbI BHYTPECHHHUE Pa3pyIICHUS
KaHaTa JI0 TOSIBJICHUS OOPBIBOB MPOBOJIOK HA HApYXHOW MOBEPXHOCTH. Takue KaHATHI
nojBepraioT AedeKTOCKONUU 1o Bcer ero jymue. [Ipu peructpammu aedeKToCKOnom

MOTEpU CEYEHUS MeTalia mpoBoJiok 17,5 u Gosiee mpoIeHTOB KaHAT OpaKyeTcs.
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48 Tpy3o3axBaTHbe ycTpouhncTBa

JInst moABEIMBaHMS IITYYHBIX IPY30B K KaHATaM I'Py30I0bEMHBIX MAIIUH CIYyKaT
I'PY30BBIE KPIOKHA U NETIU. B CTpOUTENBHBIX KpaHaX B OCHOBHOM IPUMEHSIIOT KPIOKHU.

OHU MOTYT OBITH OJTHOPOTUMHU JIJIs1 TPY30B Maccoi oT 0,25 mo 75 T win IBYpOTUMH IS
rpy30B OT 5 T u BhImIe (puc. 4.9, Q B).

JI1st moABeIMBaHUs TPY30B K Che€MHBIM I'PY303aXBaTHBIM YCTPOMCTBaM (CcTpomam,
TpaBepcaMm) UCIOJB3YIOT YaJIOYHbIC KPIOKH WiH Kapabunsl (puc. 4.9, 9, 6). Uamounsie
KPIOKH UMEIOT Ipy30noabeMHOCTh oT 0,32 1o 12,0 T, a kapabunsl — ot 0,32 10 2,0 T.

Kproku n3rotaBirBarOT KOBKOM WX IITAMIIOBKOW M3 MATKOM YTIIEPOJUCTON CTaIU
(ctams 20 m o 'OCT 1050-88, ctanme BMCt3 o 'OCT 380-2005), a kapaOuHBI — THOKOMA

U3 KPYTJI0il IPOKATHOM CTaM TEX K€ MAPOK.

M !

(1 |

0] B ) G
Puc. 4.9. Jleranu rpy303axBaTHBIX YCTPOUCTB: O— KPIOK OJTHOPOTHIL; B — KPIOK
JIBYPOTHI; ® — KPIOK YaJIOYHBIN; G— KapaOuH; 1 — 3aMOK npeoXpaHUuTEIbHbBIN; 2 —

BTYJIKA IMPCAOXPAHUTCIIbHAA

JIns1 HaBeCKM Irpy30B Ha KPIOK KpaHa CIIy’KaT CbEMHBIE IPY303aXBaTHBIE YCTPOKCTBA.
OHu fensaTes Ha CIIETYIOINE TPYTIIIbL:
1. Ilognepx’uBaroIne — CTPOIIbI, TPABEPCHI, TOAXBATHI.

2. 3aKMMHBIC — KJICHICBBIC, (pr/IKI_II/IOHHBIC, 9KCICHTPUKOBBIC, KIIMHOBBIC.
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3. [IpuTaruBaromiye — BaKkyyMHbI€, MAarHUTHBIE, 3JIEKTPOMArHUTHBIE.

4. 3auepnbiBaronue — rperdepHnie, KOBIIOBBIE, COBKOBBIEC.

[IpoekTpoBaHME W U3FOTOBJIEHUE CBHEMHBIX TIPY303aXBAaTHBIX YCTPOMCTB
IPOBOJUTCS B OPTaHU3ALMIX U HA IPEINPUATUAX, IMEIOIIUX JTULEeH3H0 PocTexHan3opa
P®. [locne M3roToOBIEHUS OHHM MOJJIEKAT TEXHUUYECKOMY OCBHUAECTEIHCTBOBAHUIO HA
3aBOJE-U3rOTOBUTENE, a I[IOCI€ PEMOHTa — Ha 3aBOJ€, HAa KOTOPOM OHH
pEMOHTHPOBANUCH. IIpy OCBHIETEIBCTBOBAHMM WX OCMATPUBAIOT M IOJBEPraroT
WCIIBITAHUIO HAarpy3KOW, MPEBbIIIAONIEN Ha 25% WX HOMUHAIBHYIO IPY3010IbEMHOCTD.
CTpoTbl UCTIBITHIBAIOT MIPH YT 0 MeXKAY BeTBsiME paBHOM 900 (puc. 4.10, G 3 ).

CbeMHBIE Tpy303axBaTHbIE YCTPOMCTBA CHA0XalOT KICUMOM WIM MPOYHO
OPUKPEIJICHHON METAJUIMYECKOH OWpKOMl ¢ yKa3aHHEM HX 3aBOJCKOTO HOMEpa,
Ipy30IIOABEMHOCTA W JAaThl UCHBITaHM. B mporecce sKCITyaTalli OHU MOMJIEKAT
NEPUONYECKOMY OCMOTPY B YCTAHOBJICHHBIE CPOKHM, HO HE pexe dyeM | mecsan i
TpaBepc U 3axBaTtoB U 10 gHel mig ctpornoB. ChreMHBIE IPy303aXBaTHBIE YCTPOMCTBA

HMCIOIIUC ITOBPCIKIACHHUA U3 pa60TBI HU3bIMAIOTCA JJIA IIPOBCACHUA PEMOHTA.

48.1.CT pon bl

Crpombl KaHATHBIE HW3TOTaBIMBAlOT B coorBerctBuM ¢ ['OCT 25573-82*
caenyromux TunoB: 1CK — onnoBerBeBbie; 2CK — nByxBeTBeBbie; 3CK — TpeXBeTBEBBIC;
4CK — ugetsipexBeTBeBble; CKK — xomprensie; CKII — aByxmernesoie (puc. 4.10). B
00111eM ciydae CTpOIbl — 3TO MEPHbIE OTPE3KU KaHaTa, COOpaHHbIE HA KOJIbIIE (3BEHE) U
UMEIOIINE MPUCTIOCOONIEHUE IS 3aKPEIUICHUS Tpy3a: YaJTOUYHbIE KPIOKU WIIA KapaOUHBI.
Crponbl CKK n3rorasnusarot B Bue 3aMkHyTOM nietiu, a CKII — B Buze orpeska kanara,
Ha KOHIIAX KOTOPOTO BBIMOJHEHBI METIU. VX HCHONB3YIOT I HEMOCPEACTBEHHOM
00OBSI3KU Tpy3a.

CTpornbl KOJbLEBbIE U METIEBbIE UCIOIB3YIOT I NEPEMENIECHUS JIIMHHOMEPHBIX
Tpy30B — OpEBEH, JOCOK, TpyO, MPOKATHBIX OajoK U T.NM. MHOTOBETBEBHIC C TPOIIBI
UCIIOJIB3YIOT JIJIS MOJIbeMa Irpy3a 3a 2, 3 uiin 4 TOYKHU CTPONOBKU: (yHIAMEHTHbIE OJIOKH,

CBaM, pUTeJIH, )KEJIe300eTOHHBIC O0aJIKH, CTCHOBBIE TTAHEIIN; U T.II.
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3arjeTka

3aMJETKE Yy

3aXyMu

r)

Puc. 4.10. Ctpomber kanatabie: O— tuna CKK; B — tuna CKII; 8 — tuma 1CK;
G— tuna 2CK; H— tuna 4CK; J — cxeMa MOBECKH Ha KPIOK KOJIBIICBOTO CTPOIIA;
) — cxema noasecku Tkl ctporiom tuna 4CK; 1 — kaHat (BeTBb KaHaTa);

2 — 4aJoYHBIN KPIOK; 3 — 3BEHO HAaBECHOE HEPA3beMHOE; 4 — 3BE€HO HABECHOE

pazbeMHOe; 5 — KoyIir; 6 — mpeoXpaHUTENbHBIA 3aMOK KPIOKa

JIist MOHTa)xa >KeJIe300€TOHHBIX TUIAT OOJBIINX Pa3MEpPOB M MaCChl MIPUMEHSIOT
IIECTUBETBEBBIC ypaBHOBeMMBawomuecs (Oamancupueie) ctpombl (puc. 4.11). Ouum
UMEIOT B CBOEM COCTaBe OallaHCHUpHBIE OJIOKH, CO3JAI0IIME PAaBHOMEPHOE HATSKEHUE

BCEX BETBEMU.
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I[J'I}I H3TrOTOBJICHUA CTPOIIOB PEKOMCHAYCTCA IPUMCHATL CTAaJIbHBIC KaHAThI

JIBOMHOM KpeCTOBOW CBUBKH ¢ oprannyeckum cepaeuaukom no I'OCT 3079-80 u 'OCT

2688-80 (puc. 4.8, B, 9).

OTTHXEKA

Puc. 4.11. lllectuBeTBEBOI OaTaHCUPOBAHHBIN CTPOIL:

O-— o0muii BUI; B — cXeMa MOABECKHU IUIUTHI

[Tpu noxbope cTponoB HEOOXOIUMO YUUTHIBATH:

1. TpeOGyemyto Trpy30HMOAbEMHOCTh, OMNPEACISIEMYI0 MaKCUMAJIBHOM Maccoi
MOHTHUPYEMOTO 3jeMeHTa. HoMuHabHas rpy30Mn015eMHOCTb CTPOIIa YKa3aHa Ha Oupke
MapKUPOBKH P yTJIE MEXKAY BETBAMH 90°.

2. Ilpu yrae mexnay BeTBsiMu Oosee 90° ciaenyeT BbIIOJHUTH TOBEPOUYHBIN pacyer.

3. KomudectBO THIOpa3MEpOB CTPOIOB JOMKHO OBITh MWHHUMAIBHBIM.
[TonpOuparorcs 17151 OTHOTUITHBIX MO KOHCTPYKLIMH 3JIEMEHTOB C MAaKCUMAJIbHBIM YUCJIOM
TOYEK 3aXBaTa.

4. Tpebyemyto MIMHY BETBEH CTpOMa OMPEACNAIOT MO YIIy MEXIY COCETHUMH

BETBSIMH B 60° C yueToM pa3MeEPOB MOHTAKHOTO ITPOCTPAHCTBA.
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4823 axBart bl

3axBaThl TPUMEHSIOT JUIsl 3aXBaThIBAaHUS M TOJBCIIMBAHUS K KPIOKY KpaHa
OJIHOTUITHBIX MaCCOBBIX I'PY30B.

15 My smise & olmtfidesca e dzd W

* py4HbI€, Ha/IEBaEMbI€ HA IPYy3 U CHUMAEMbIE C HETO TaKEJIAXHUKOM;

* [10JIyaBTOMAaTHUYECKHE, KOIrJa MOJIHATHIA I'py3 OCBOOOXKIAaeTcs M3 3axBaTa IMpHU
yIOpE B 3€MIIIO;

* ABTOMATHYECKHE, IMCTAHIIMOHHO YIpaBJsieMble MAIIMHUCTOM KpaHa.

1s fteddzydf &2 oL Od d3t=saxepi@i iplspaszgesioriy nas to lz L 5 d3

* 3aIleNTHbIC (KPIOKOBBIC), Y HUX YIEp KaHHUE IPy3a MPOUCXOIUT 3a CUET 3aIeTIICHUS
KpIOKa 32 METJIEBOM 2JIEMEHT Tpy3a;

* OPUKIIMOHHBIC, YISPKUBAIONINE TPY3 3a CUET CHJI TPEHUS MEKIY MTOBEPXHOCTHIO
rpy3a U dJIeMEHTaMU 3aXBata;

* aHKEpHBIE, YIeP>KUBAIOIIKE TPY3 3a cUeT (UKCAIIMH 3aKIaJHOTO 2JIEMEHTA 3aXBaTa
B MIOJIOCTH TPy3a;

* OTIOpHBIC, YJIEPKUBAIOIIIKE TPY3 32 CUET OMUPAHUS YACTH MOBEPXHOCTH I'py3a Ha
AJIEMEHT 3aXBaTa.

15 ftoed dzyd i maxsage 2digyls @eiahW

* MEXaHUYECKUMH;

* 3JIEKTPOMAarHUTHBIMU;

* BAKYyMHBIMH.

B cTpouTensCcTBE MPUMEHSIOT Yallle BCero MEXaHMUECKHE 3aXBaThl. VX HCIIONB3YIOT
CaMOCTOSITEITEHO UJTH B COCTaBE CTPOITOB. KOHCTPYKITNM 3aXBATOB OTIMYAFOTCS OOJIBITAM
pazHooOpasuemM, HEKOTOPbIC U3 HUX TIPUBEACHBI HA pUCYHKE 4.12.

Kremesoit 3axBar mjis MmojabeMa MPOKATHBIX WM CBApPHBIX JIBYTaBPOBBIX OaJIOK
(puc. 4.12, © cocToWT W3 MIAPHUPHO COEIWHEHHBIX TPy303aXBaTHBIX CkoO 1 u 2,
BBHITIOJIHEHHBIX B BUJIE KJICIICH U JBYXBETBEBOrO 1ienmHoro crpomna 3. Kombiiom 4 3axBar

HaBEIIMBAETCS Ha KPIOK KpaHa.
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Puc. 4.12. 3axBaThl IS TYYHBIX TPY30B:

O— kJremeBoi j1s 6aoK; B — KJICIIEBOM 11 TPYO; 9 — KJICIICBON (DPUKITMOHHBII

Krnemesoit 3axBar ana tpyo (puc. 4.12, B) cocrout u3 kopmyca 1, B koTopom
IIAPHUPHO YCTAHOBJIEHBI pblyaru 2. K JUIMHHBIM KOHIIAM pPHIYAroB MPHCOCTUHEH
JIBYXBETBEBOM CTPOI 3, KOTOPHIM 3aXBaT HABEIITMBAETCS HAa KPIOK KpaHa, a Ha KOPOTKHUX
— 3aKperuieHbl Kosoaku 6. Komonku cMmMeHHbIe, YTO TO3BOJSET 3aXBaThIBATh TPYOBI
pa3IMYHBIX JWAaMETPOB. 3axBaT OCHalIEH 3amienkoi 4, kotopas (UKCUPYET €ro B
OTKPBITOM TOJIOKeHUH. [Ipu ycTtaHOBKE Ha TpyOy 3alllesiKy PydKOl S5 OTKIIIOYAIOT U
peiuaru 3axBaTbiBatro TpyOy. Ilpu omyckanum TpyObl Ha OMOPHI WM TPYHT 3allleiKa
o0ecIeuyrnBaeT paCKpPhITHE PHIYaroB U UX (PHKCAIIMIO B TAKOM TIOJIOKCHHH.

Knemesoit ¢puknuonnsii 3axpar (Puc. 4.12, 9) cocTouT wH3 MIAPHUPHO
COEMHEHHBIX CKOO 1, 2, umeromux 3axuMHble OamMaku 3. Peruaramu 4 u cepbroit 5
3aXBaT HaBEIIMBAETCS HA KPIOK KpaHa. [ py3 6 3akumaeTcs U yJiepKUBaeTcs OalMakamMu

3 3a cyeT MCHOJIb30BaHUSI COOCTBEHHOTO Beca. Cuiia TPEeHHs, BO3HHUKAIONIAS MEXITY
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OamMakaMu W TPy30M, JOJDKHA OBITH OoJbiie Beca Tpy3a B 1,5 — 2,0 paza. D10

JOCTUTAETCS COOTBETCTBYIOIIMM 10 100poM 1wied (I, I1) ppraaskHo# crcTEeMBI.

483. TpaBepchtl

TpaBepca — 3T0 0Oasika, M3rOTOBJIEHHAs W3 IIBEUIEPOB WU TPYyOBl, MUMErOIIas
YCTPOMCTBO JJI1 HABECKM Ha KPIOK KpaHa U YCTPOMCTBa JyIsl 3allenku rpysa. Tpasepca
NPENOXPAHSIET NEpPEMEIIaeMble KOHCTPYKIHH H OOOpYJOBaHUE OT CKUMAKOIIHUX U
paCTATUBAIOIIUX YCWIMM, KOTOpPbl€ BO3HUKIM Obl B HHUX IMpPU T[PUMEHEHUU
MHOTOBETBEBBIM CTpoMoB. Ha nmogHnmaemMoe n3nenue IelCTBYeT TOJIbKO BEPTHKAIbHAS
cuJia OT Beca Ipy3a, YTO MO3BOJISIET OTKA3aThCs OT UX YCUJIEHUS MPU MOTPY3KeE, pa3rpy3Ke
U MOHTaxe. TpaBepca TakKe MO3BOJIIET YMEHBIIMTH BBICOTY CTPOIOBKH TI'py3a, T.€.
MOJIHEE MCIIOJIB30BATh BBICOTY NOIbEMA KPIOKA KpaHa.

TpaBepca 115t moibeMa MIOCKUX U3AeIui (HanpuMep, CTEHOBBIX NTaHEJIEeNH) COCTOUT
(puc. 4.13, O u3 cranpHOM Oanku 1, ocHareHHOW cTporiamu 2. CTPOIbI COSTUHEHBI C
TpaBepcoil uepe3 OallaHCHpHbIE OJIOKM, YCTaHOBJIEHHbIE Ha oOcsX B Oanke. bioku
IIO3BOJISIIOT PABHOMEPHO pAaCHpEACIINTh HArpy3sKy II0 BETBSIM CTpPOIOB, a TaKke
UCII0JIB30BaTh TpaBepCy IS MOAbEMA IPY30B, Y KOTOPBIX TOYKH 3aXBaTa PacHoOJIOKEHbI
Ha Pa3HBIX YPOBHSX.

Crponbl 1S 3aXBaTa rpy3a UMEIOT YaJIOUHbIE KPIOKM 3, HO MOTYT OCHAILAThCS
KapabuHamMu 4 Cc NpeAoXpaHUTENIbHBIMU BTYJKamMu O. /[ HaBeCKM Ha KpPIOK KpaHa
UCIOJIB3YIOT CTPOM 6 C pa3beMHBIM WM HEPa3beMHBIM HAaBECHBIM 3BEHOM /.

[Ipu norpy3ke 1 MOHTaXe JJIMHHOMEPHBIX TOPU30HTAIBHO-TTPOTSXKEHHBIX U3ACIIUNA
(HanpuMep, NPEABAPUTENBHO HANPSHKEHHBIX JKEJE300€TOHHBIX IIJIUT) MPUMEHSIOT
pOCTPaHCTBEHHBIE TpaBepchl (puc. 4.13, B).

Jnst 0OBEMHBIX KEJNe300€TOHHBIX H3JeIUN (CAHUTAPHO-TEXHUYECKUE KaOWHBI,
HIaXThl TU(PTOB, KAMEPHI MyCOPOYAaJeHHsl, OJTIOK-KOMHATBHI U T.I1.) UCHIOJIB3YIOT TPABEPCHI

paMHO# KOoHCTpyKIHH (puc. 4.13, 9).
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Puc. 4.13. TpaBepcor: O— Ganmounas GajaHCUpPHAS IS TUIOCKUX U3JICITTU;

e

b-b, yBeayuero

L —

HE

2

B — MPOCTPAHCTBEHHAS; & — paMOYHas JJIsl 0OBEMHBIX U3JICTTUI

484IMpaBwmmea HUK MU

ycTpouWcTSB

6e3onacHOCTWU npwu

3 KCnNnJ

1. I'py30BBI€ KPIOKM TPYy30MOABEMHBIX MAIUH JOJDKHBI OBITH 00OpPYI0BaHBI

npcaoXpaHUuTCIbHBIMHA 3aMKaMU, IIPCA0TBPAIIaAlOIIUMHU CAMOIIPOU3BOJIbHOC OTLCIVICHHC

rpys3a.

2. Kproku npu Harpy3kax CBbIIIE 3T. TOJDKHBI OBITH U3TOTOBJICHBI BPAIIAIOITUMUCS

Ha onopax (MOAIIMITHUKAX ) KAaUCHUSI.
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3. Kpemnienre KOBaHOrO MJIM IITAMIIOBAHHOTO KPIOKA B TPAaBEpCE MOJBECKM KpaHa
JOJDKHO MCKIIIOYAaTh CaMOIIPOM3BOJIBHOE CBUHYMBAHME Tallkh. laiika CTONOpUTCS
IUTAHKOMU, TIPUMEHEHUE ITU(TOB, IITUIMHTOB WIN CTOMOPSIIUX OOITOB HE TOMYCKAETCS.

4. CpeMHbBIE Tpy303axBaTHbIE MPUCIOCOOJEHUSI (KaHATHBIE CTPOIbI, TPaBEPCHI,
Ipy30Bbl€ KOBaHbl€ WM IUTAaMIOBaHHbIE KPIOKH, KapaOWHBI, LENU) JOJKHBI
COOTBeTCTBOBaTh TpeboBaHusAM IIpasui I'ocroprexnanzopa Poccun.

5. IIpou3BoACTBO CTPOIOB, TPABEPC, 3aXBATOB JOJKHO OBITh IEHTPAIM30BAHHBIM,
OHM JIOJKHBI UMETh KJIEMMO U ITaCIIOPT.

6. Pe3ynbTaThl 0CMOTPOB M UCTIBITAHUM IPY303aXBAaTHBIX MPUCIIOCOOIEHUHN TOHKHBI

PErUCTPUPOBATHCS B CIIELUATILHOM >KypHAJIE.

49. Bonpocbl AnAa CcCaMOKOHTPpPO

1. Ha3znauenue, KOHCTPYKIWS, IPUHIUN AeicTBUs OamenHoro kpana Kb-302A7?

2. Haznauenue, KOHCTPYKIUS U IPUHIUI ACHCTBUs OaleHHoro kpana M-3-5-10?

3. JlocToMHCTBa M HENOCTaTKW OalleHHBIX KpPaHOB C IOBOPOTHBIMU U
HEMOBOPOTHBIMU OaIIHSIMH?

4. JlaiiTe CpaBHUTENbHYIO XapaKTEPUCTUKY OAIIEHHBIX KPAHOB C MOJBEMHBIMU U
OaIOYHBIMU CTpETaMU?

5. Ha3nauenue, KOHCTPYKIIMS U TIPUHITUIT JEHCTBUS aBTOMOOMIbHOrO KpaHa KC-
557177

6. Haznauenue, KOHCTPYKIMA U IPUHITUT AeHCTBUS TyceHnyHoro kpana CKI'-507

7. JJocTOMHCTBA ¥ HENOCTATKM CAMOXOJHBIX CTPEIOBBIX KPAHOB?

8. OCHOBHBIE apPAMETPBI KPAHOB?

9. Uem OTIMYAIOTCS CTPEIOBOE M OallleHHOE CTPEJIOBOE MCIIOJIHEHHE pabodvyero
000pyI0BaHUsI CAMOXOHBIX CTPEJIOBBIX KPAaHOB?

10. Haznauenwne, KOHCTPYKITUS ¥ IPUHITUT IecTBH mopTasibHoro kpana KITIT-107?

11. Haznauenue, KOHCTPYKIHS U MIPUHITUTT ACHUCTBUS KO3JI0BOTO KpaHa K-202?

12. Kakoil M3  pacCMOTPEHHBIX  KpaHOB  oOyajaeT  HamOoJbLIeH
IPY30IO0ABEMHOCTBIO?

13. OcHoBBI IpaBu 0€30MACHOM IKCILTyaTallMd CTPOUTENIbHBIX KPAHOB?
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14. B yem 3aKkiI104ar0TCsl KOHCTPYKTHBHBIE OCOOCHHOCTH KpaHa?

15. Kakum 006pa3om oCyIecTBISICTCs MOapauBaHue OamHu KpaHa?

16. /Ins1 yero ciry>kat peiabCoBbIC 3aXBaThl U CPAOATHIBAIOIINE TLTY>KKH?

17. 14 9ero cimy>kaT TYMUKOBBIE YIOPBI U OTPAHUYUTEINb IEPEIBUKCHIS KpaHa?

18. Jlis 4ero cimykaT OTrpaHUYMTENM YIJia TIOBOpPOTa, MEPEIBMXKEHHS T'PY30BOU
TEJIEKKH, BBICOTHI MMO/bEMA KPIOKa U TPYy30BOT0 MOMEHTA, IPUHIUIIBI UX JCHCTBUSA?

19. B yem 3akiro4aroTcsl KOHCTPYKTHUBHBIE OCOOEHHOCTH yKa3aTesl BbUIETa KPIOKa
Y OTpaHUYMTENIS yTIia HAaKJIOHA CTPEIIbI?

20. Yrto Takoe aneMoMeTp?

21. C xako¥ 1ebI0 BBITIOTHSIOT 3a3eMIIeHUE?

22. IlpuBecTy KIacCU(PHUKAIUIO CTAIBHBIX KAHATOB IO Ha3HAYEHUIO, KOHCTPYKLIUH,
HANpaBJICHUIO CBHUBKH, COYCTAHWIO HANpaBlICHUH CBUBKH, TUIy CBUBKH TPSICH,
YCIOBUSIM IKCIUTyaTallu U MEXaHUYECKUM CBOMCTBaM?

23. Busipl 1 Ha3HaUEHUE CEPJICUHUKOB CTaIbHBIX KAaHATOB?

24. Kak ocymiecTBIIsI€TCS BRIOOP CTAIBHBIX KAHATOB?

25. Kputepun OpakOBKH CTAJIbHBIX KAHATOB?

26. Kakue cheMHbBIE TPy303aXBaTHBIE MPUCTIOCOOIECHUS UCTIOIB3YIOT ISl HAaBECKU
I'PY30B Ha KPIOK KpaHa?

27. T'ne BBINONHSIOTCS  TEXHUYECKUE  OCBHJETEIbCTBOBAHUS  CHEMHBIX
Ipy303aXBaTHBIX NPUCTIOCOOIECHUIN?

28. KakoBa nepuoiu4yHOCTh OCMOTpPA CTPONOB, TPaBEPC U 3aXBaTOB?

29. KoHCTpyKIIMH CTPOIIOB, TPaBEPC U 3aXBATOB?

30. ChopmynupyiiTe mpaBuiia TEXHUKA O€30TTACHOCTH MPHU CTPOTIOBKE TPY30B?
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FfNaBd8eBMnepoimHbE MalWNHBLI

51.06wmne cBepgeHmMs O 3 eMIeponmHBbIX

MarmuHsl 1S 3eMISHBIX PaboT KIacCUBHUIMPYIOTCS 0 Ha3HAYCHHIO, 110 PEKUMY
pabOThI M TIO CTETICHU TOIBH)KHOCTH.

MaiuHbI, BBIIOJHSIONINE 3eMIITHbIC pa0oThI, MOXKHO pasfenuts f 5 dzOL dzO Y J
Ha CJICYIOIINE KJIACCHI:

* MaIIMHBI JUIS TTOJITOTOBUTENIBHBIX padoT;

* 3eMJIEPOMHO-TPAHCIIOPTHBIC MAIIUHBI;

* 36MJIEPOVHBIE;

* MAIIWHBI JUIs THAPABIMYCCKON pa3pabOTKU IPYHTOB;

* MAIIUHBI 1719 OypeHusi CKBaKUH nuameTpom 0,5...3 m;

* MaIIMHBI JUT Pa3paOd0TKH MEP3JIOro IPYHTa,;

* MaIlIMHBI JUIs YIIOTHCHUS TPYHTA,

* MaIIMHBI I CBAiHBIX PaboT.

1 5 to] ¥ i @iz ts lpdccmarpuBaembie Marmmbbl ObiBatoT Y & dzd wudzts G
dzd  tc J tc ' neiicktss6 K mocieqHUM OTHOCATCS MHOTOKOBIIOBBIC 3KCKaBaTOPHI,
HCKOTOpPbIC  BHIBI  3EMJICPOMHO-TPAHCIOPTHBIX ~ MAIIWH, OOOPYJAOBaHUE IS
THIPOMEXaHMUECKOW pa3pabOTKH TPYHTOB, a TAKKE HEKOTOPHIC BHUABI MAIWH IS
paboThl B 0COOBIX ycIoBHsX. OCTalbHbIE MAIIMHBI Pa0OTAIOT B IUKIMYHOM PEKHME,
BBIMOJIHSASA OMepali padodvero MUKIa TMOCICI0BATEIbHO WM C HMX YaCTHYHBIM
COBMEIICHHEM BO BPEMEHH.

1ts Mmisj § j ded 1 madnand yoezsvndsix pador oTHOCATCS OOMBIICH
4acThio K nepeasmkHbM ) O d3ts - tSwndyf telR] y J BalzckdgpueHrneM HEKOTOPBIX
BUZOB OOOPYIAOBaHUS Ui YIUIOTHEHHWS TPYHTOB, OYpEHHS CKBaKUH IIOJ B3PBIB,
000pyI0BaHUs THAPOMEXAHHU3AIMH, a TAK)KE HEKOTOPBIX MAIIMH U 000pYIOBaHHUS IS
paboThl B OCOOBIX YCIOBHSX. DTH MAIIWHBI JJIUTEIBHOE BpeMs pabOTAarOT Ha OJHOMN
CTPOMTENBHOM IIOMAAKe, OHH HE UMEIOT COOCTBEHHBIX XOMOBBIX YCTPOMCTB M 110 3TUM

IMPpHU3HAKaM OTHOCATCS K MMOJYCTAlIMOHAPHBIM.

S L J dzdzj tots?2 dz" adgiocsyOrdrdkaEsI@lse u rpanieekonareny.
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52. KcKaBaTOpH

OKCKaBaTOpOM  Ha3blBaeTCid MallWHa, [peJHa3HA4YeHHAas Uil YepIIaHus
(9KCKaBalMM) TOPHOM Macchl, MEpeMEIIEeHUs €€ Ha OTHOCHUTEIbHO HEOOoJbIIne
PACCTOSIHUS M IOTPY3KH HA TPAHCIIOPTHBIE CPEJICTBA U B OTBAJL.

OKCKaBaTopbpl  SIBJSIOTCS  OCHOBHBIM  THUIIOM  3€MJIEPOMHBIX  MOTPY304HO-
pasrpy3ouHbix MamunH. OCHOBHOM pabounii oprad SKCKaBaTopa — KOBII, HO Oyaroaaps
IMIMPOKOM HOMEHKJIAType HaBECHOro 000pyAoBaHus (Tpeiidepsl, morpy304Hbie KOBIIIH,
THAPOMOJIOTHI, THAPOHOKHUIIBI W Jp.) OSKCKAaBaTOp CTAHOBUTCA  MAIIUHOMN
YHUBEPCAIBHOM.

Bce arckaBaTOphI AessTest Ha aBe rpynmsl: S H dzts € s ontifeaAs'c s C 5o h 5o 7

OIHOKOBIIOBBIE MAJIOCBSI3HBIX WJIM YEPIAHUE Pa3pyILICHHBIX B3PBIBOM IMPOYHBIX
TOPHBIX ITOPOJ U MX MNEPEMENIEHUE IMOCIEA0BATENIBHO, MPEPhIBas KONAHWE HA BpEMs
[IEpEMELICHNS] TPYHTA, & MHOTI'OKOBIIOBBIE DKCKABATOPBI BBINOJHIOT 3TU OIEpaluu
OJHOBPEMEHHO. MHOIOKOBIIOBBIE 3KCKaBaTOPbl IOJYYUIIM PACIPOCTPAHEHHUE Ha
BCKPBIIIHBIX W JOOBIYHBIX paboTax IMpPU HENPEPHIBHOM KOMAHUM U3 MacCuBa
MAaJIOCBSI3HBIX TIOPOJI WIIH YIJIEH.

Pabounii LMK OJHOKOBHIOBOTO 53KCKAaBaTOpa CKIAJbIBAETCA U3 YEThIPEX
MOCJIEIOBATEIBHBIX OTEpPAllNii: HAMOJHEHUSI KOBIIA (YepIiaHusi), MEepEeMENICHUs] ero K
MECTY pa3rpy3KH (TPaHCIIOPTUPOBAHUS), PA3TPY3KH U TIEPEMEIICHHSI TTOPOKHETO KOBIIIA
K MECTY YEpIIaHHs Ui BOCIPOM3BEIACHHS HOBOrO IUKIA. [103TOMY OJHOKOBIIOBBIE
HKCKABaTOPHI SBJISIIOTCS MAIIMHAMU HUKJIMYHOTO (MIPEPBIBHOTO AeCcTBUs). B oTiimume ot
OJIHOKOBILIOBBIX Y MHOTOKOBLIOBBIX 3KCKABaTOPOB BCE AJIEMEHTHI pabOyero IuKia
OCYILECTBIISIIOTCS OJHOBPEMEHHO, IO3TOMY MHOTOKOBIIOBBIE 3KCKABATOPBI SBIISIFOTCA
MaIllIMHAMH HEMPEPBIBHOTO JECUCTBUS.

B Hacrosimee BpeMs Ha Kapbepax OJKCIUTyaTHPYIOTCSA, TJIABHBIM 00pa3oM,
cieayronme Tumnsl 3kckaBatopoB: DKI' - sKCkaBaTOp KapbepHBIN I'yCEHUYHBIN (X010Bast
4acTh TyCEHMYHOro Tuma), OI' — »5KCkaBaTOp THUAPABIMYECKUNA KapbEepHBIA Ha
ryceHu4HoMm xopy, DI — akckaBaTop Imararoniuii Ajisi BCKPBIITHBIX pa0oT. TunakHbIM
psia axckaBaTopoB Tuna IKI' BkimrogaeT 6a30BbIe MOJIENN C KOBIIAMU BMECTUMOCTBIO OT

2 o 20 M3, TUNaXXHBIN PsJT IIArarOIMX YKCKAaBaTOPOB (AparjaifHOB) - 1MIECTh 0A30BbIX
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MOJIENIEH C KOBIIAMH BMECTUMOCTBIO OT 4 110 125 M3, DKkckaBaTophl THa JI” MMEIOT KOBII

BMECTUMOCTBIO OT 2,-5 110 30 (40) M.

521KnaccupnkKkaymsa aKCcCKaBaTOpPOB U NOHSA"

DKCKaBaTOPBI Pa3IC/sAIOT Ha HECKOJIBKO IPYII MO HA3HAYECHUIO M MOIIHOCTH. Eciu
MallliHa TPOM3BOJUT BCE OINEpAIMU B OIPEICICHHOM IOPSIKE, MOBTOPSS HX dYepe3
HEKOTOpPhIE TIPOMEXYTKA BpEMEHH, OHa OTHOCHUTCI K MammHaMm U toj t6f o dzts
(MKJIMYHOTO) JCHCTBUSA, CCIIM MPOU3BOJMT BCE ONEPAIMU OJHOBPEMCHHO — MAIIMHOM
dzj § tcj to' amcibkaBigi.ts K skckaBaTopaM MpepBIBHOTO JEHCTBHS  OTHOCSTCS
OJIHOKOBIIIOBBIC, a K 3KCKaBaTOpaM HEMPEPHIBHOTO JCHCTBHS — MHOTOKOBIIIOBEIC,
CKpeOKOBBIC U (hpe3epHEBIC.

CyIecTBYIOIIME THUITBI SKCKABaTOPOB B OOIIEM BHJIE KIIACCU(DUITUPYIOTCS THITAKOM
IO CJICIYIOIINM IPU3HAKAM:

* Ha3HAYCHUIO U POJIY BBIIIOHIEMOMN paOoTHI;

* BMECTUMOCTH KoBIIa E, M3,

* BHJIaM pabodero, X0JA0BOTO M CHIIOBOTO 000PYIOBaHUS.

O/IHOKOBIIIOBBIE M MHOTOKOBIIIOBBIE JKCKaBaTOpPhl OBIBAIOT CYXONYTHBIC U
IUIaBydHe.

CyXxOIyTHBIC KCKaBaTOPhI Pa3IMYarOT MO THIY X O L OB OT O 06O pPyYy 4 OB

* I'YCEHUYHOE;

* [THEBMOKOJIECHOE;

* PEIILCOBOE;

* [Iararomiee X0JA0BOe YCTPOHUCTRO.

Bce MexaHM3MBI dKCKaBaTOopa MPHUBOIATCS B JBHXKEHHE cienyrommum ) d dzts®
sBtczHO Oded j o3

* TU3CJIbHBIN JBUTaTeNIb BHYTPEHHETO CTOPAHHMS;

* OCH3WHOBBIN JBUTATEIH BHYTPCHHETO CrOPaHUS;

* IapOBOM JIBUTATEIIb;

* JICKTPUUECKUH JIBUTATEIIb.
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HaunGonee SKOHOMUYHBIMU SIBJISIFOTCS AW3EIBHBIE M DJICKTPUYECCKUE IBUTATEIIH.
Br16op nBuratens omnpenensieTcsl yCIOBUSIMHE, B KOTOPBIX OyneT paboTaTh SKCKaBaTop.
Tax Ha 3KCKaBaTOpax, pabOTAOIINX B KAPhEPE, BBITOTHO IPUMEHSTH 3JICKTPOIBUTATEIH,
TaK KaK DJEKTPUYECTBO — HamOoJiee MCIICBBIA BUJ DSHEPIHH, a NP padboTe Ha
CTPOUTENLCTBE JOPOT, TJe MAIIMHY YacTO MEePEBO3ST C MECTa Ha MECTO, IIeTIECO00pa3HO
UCTIONIb30BaTh AU3CIbHBIC IBUTATENN. ECITM Bce MEXaHU3MBI DKCKaBaTopa MPUBOIATCS B
JBIDKEHHE OT OJHOTO JIBUTATENs, TAaKOH MPHUBOJ HA3BIBAIOT OJHOMOTOPHBIM. Ecim B
IKCKABATOPE Ka)IbIii MeXaHW3M (WM Tpylia MEXaHW3MOB) MPUBOAMUTCS B JBUKCHHE
OTJETHHBIM JIBUTATENIEM, TAKOH TIPUBO]T HA3bIBAETCSI MHOTOMOTOPHBIM.

C menpro mepeayu ABMKEHUS OT ABUTATENS K pab0YuM MeXaHU3MaM UCIOJIb3YIOT
crenyroniie 8  H' ftodo BH B9

* MEXaHWYECKHM, KOT/a JIBIDKCHHE IepPeaacTCs C IMOMOIIBbIO BajoB, IIECTEPEH,
YEepBSIYHBIX TIap, ICIHBIX Mepeiad;

* THAPABINYECKHA OOBEMHBINM, TJE pOJIb MPHBOJA BBITOJHSIIOT THAPOHACOC,
MacjOMpOBOABl M THAPOMOTOPHI (MW THAPOUWIWMHAPHI); B  MAacJIOMPOBOJIAX
UPKYJIUPYET KUIKOCTh, MEpefaroias dHEPrui0 OT HACOCOB K THApPOMOTOpaMm (WU
TUAPOIMIMH/IPAM), IPUBOIAITUM pabodrie MEXaHU3MbI B IBI)KCHHC,

* THAPOMEXAHWYECKHH, B KOTOPOM [UIs TMepefadyd JHEPTruu HCIOIB3YIOT
ruApoTpanchopMaTop B COYETAaHUHN C MEXAaHUUECKOW TPAHCMHUCCHUEH;

* JJICKTPUICCKUN, TPUMEHSIEMBIN Ha SKCKaBaTOpax ¢ MHOTOMOTOPHBIM IPHUBOJIOM B
COUYCTAaHUH C MEXaHHUYECKUM;

* CMEIIIaHHBIN, COCTOSIINKN U3 TIPUBOJIOB ABYX BHUIOB, HAIIPUMED, MEXaHUIECKOTO U
AIEKTPUIECKOTO.

Taxum 00pa3om, SKCKaBaTOPhI KJIACCUPHUITUPYIOT:

Mo TuMNny XOAOBOW YyacTwu

* I'YCCHUYHBIC HA HOPMAJILHOM H YIITUPCHHO-YTAHEHHOM II1aCCH;

* [IararoIIue;

* IHEBMOKOJIECHBIC;

* Ha aBTOMOOMIEHOM XOJIy M Ha CIICI[aBTOIIACCH,

* Ha TPAKTOPE;
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* PEJIBCOBBIE U KEIE3HOJAOPOKHBIE;

* [UTaBYYHE (3EMCHAPSIbI, 3eMJICUEPIIATEIbHbIE CHAPAIBI, 3eMJICUEPIIAIKN);

* Ha BE3I€XOHOM IIACCH (HampuMep, Ha MOHTOHE C BO3MOKHOCTBIO «IIIAraHush) Mo
cyuie);

* Ha CIIeNMAJIBHOM (HampuMmep, KPyTOCKIIOHHOM) IIACCH;

* Ha KOMOMHUPOBAHHOM IIaCCH (HAIpUMEp, THEBMOKOJIECHBIN C OITyCKAEMBIMU K-
KOJIECHBIMH MTAPaMH).

Mo N pwuHLWNOKCKIBaROPED T bl
1. yd ¢ dzd y J dyp€risig t0qHOKOBIIOBBIE): OJHOKOBIIOBBIA 3KCKaBatop (B
HaIpaBJeHUM 3y0a KOBIIA dKCKaBaTopa); paboudee 0OOpyIOBaHUE: AparjaiH, npsmas
jornara, oopaTtHas jormnara, rpeidep;
2.dzj { toJ tc 'nedicalBtBIQTiSaHIICHHBIN, POTOPHBIA CTPEIIOBOM U JIp.); BAKYYMHBIE U
BaKyyMHO-BCAChIBAaIOIINE SKCKABATOPHI (HAIPUMED, 3€MIIECOCHBIE 3€MCHAPSIbI).

[To skcmmyaTallnOHHOMY MPEAHA3HAUEHUIO!

* KapbepHBIE;

* BCKPBIIIHBIE;

* [IaXTHBIE ()11 MOJI3EMHBIX padoT);

* CTPOUTENIbHBIE YHUBEPCAJIbHBIE;

* [Iararolne aparjialHbl.

VYHuBepcaabHbIe SKCKaBaTOPbI MPEIHA3HAUEHBI JIJ1s1 pA0OTHI C Pa3IMYHBIMU BUIAMU
CMEHHOTO O0OpyJOBaHMS; MPAMOW M OOpaTHOM JOMAaTOM, aparialHOM, KpaHOBOU
CTpPEJION C KPIOKOBOM MOABECKOM WM rpeiipepom, KOMIpoM Jisi 3a0UBKHU CBAM U T. 1.

[TonyyHuBepcaibHble KCKAaBATOPbl KPOME OCHOBHOTO pabodero o0OpyAOBaHUS
UMEIOT OJMH WJIM JIBa BHUJAA JONOJHUTEIBHOTO CMEHHOTO 00O0pynOBaHUS (IPSIMYIO
jonary, oOpaTHyIo JIoNary, AparjaiiH). Pa3HOBUAHOCTH SKCKaBATOPOB MPEICTABICHBI HA

pucyske 5.1.
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Puc. 5.1. PazHOBUAHOCTH KCKaBaTOpOB: O— HABEIICHHBIN HA TPAKTOP

«bemapycey; B— 30B-4421 na aBromoOunsHOM 11accu KpA3-255; 9 — ryceHnuHbIH
skckaBarop JCB JS220; G— mararommii sxckaBarop Caterpillar 8750; H — mmaByumii

skckaBaTop Case CX210; j — mararomuii sxckaBatop KU-800 HenpepbIBHOTO IeHCTBHUS
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1 BBrBHd®BE GIsdj IsdIs! z dzefalp@@ylrke &zl, j moraz@um & O
IKCKaBaTop padoTarouiuii B HeApax Kapbepa CTOMIEHCKOro ropHO-000TaTUTEIBbHOTO
KOMOMHATa, ¥ 32 CE30H CBOEW paboOThl OH OTHPABIJISIET HA OTBaJbI Oojiee 3 MUJUIMOHOB
KyOomeTpoB moposl. Ha Beeit Tepputopun ObiBiiiero CCCP ceitgac ecth Bcero 2 Takux
YHUKaJbHBIX 3KCKaBaTopa. Ero mpou3BOAMTENLHOCTh U pa3Mephl mopaxatror: OOmias
Macca 3TOro MEXaHUYECKOTr0 MOHCTpA — 3.5 TBICSIYM TOHH. JTO CpaBHUMO C Becom 100
BaroHoB MeTpo. /luamerp poropHoro koisieca — 11 mMeTpoB, BeuieT cTpensl — 41 meTp.
Bricora skckaBaTopa — 51 metp. Ha KU-800 ecTh enie u HeCKOJIbKO KPaHOB: 35 TOHHBIM
Ha CTpeJie, IBE€ MOHTAKHBIE TEJIECKKH M0 15 TOHH U J1Ba KOHCOJIbHO-TIOBOPOTHBIX KpaHa.

MoHATMWE 06 39KCKaBaToOpHOM 3aboe

[Tox 3a60eM KCKaBaTOpa MOHUMAIOT MECTO €ro paboThl, ero padbouyro 30Hy. Croga
OTHOCUTCA IUJIOIIAJKa, HAa KOTOPOM pa3MElIeH 3KCKaBaTOp, 4YacTh IOBEPXHOCTH, C
KOTOPOM BBIHUMAIOT MOPOAY, & TAK¥KE MIIOMIAJKA AJIsl yCTAHOBKHU TPAHCIIOPTHBIX CPEJICTB,
nojiaBaeMbIX 1oj norpy3ky. Korjga paspabotka Benercs B OTBaj, K 320010 OTHOCHUTCS
TaKke IUIONIaJKa JJI1 pa3MEIIeHUs BRITPYKaeMOi U3 KoBIa mopoasl. [1o Mepe paboTh
9KCcKaBaTopa 3a0oi mepememiaercsa. Pasmepsl u popma 3a00si 3aBUCAT OT pa3MepoB

JKCKaBaropa, Tua pabodero 00opyJI0BaHUS U €r0 Pa3MEpOB.

5.22.00 H O K O B@®BOKBCLK a BIa T O P

CoBpeMEHHBIN OJHOKOBIIOBBIM 3KCKABATOP COCTOUT W3 CIEIYIOIIMX OCHOBHBIX
yacreu:

* pabodero 060pyA0BaHUS,

* paboYMX MEXaHU3MOB;

* X0JIOBOTO 000PY/I0BaHNUS,

* IOBOPOTHOM TIAT(HOPMBI;

* CUJIOBOTO 000pPYA0BaHUSI.

PaGounm o000pynoBaHMEM Ha3bIBACTCS Ta YacTh JKCKABATOPOB, C IOMOIIBIO
KOTOPOM OHM KOTAIOT TPYHT, MOJIHUMAIOT I'PYy3, 3aU€PIILIBAIOT U MEPErPYIKAIOT ChIMTyUne

MaTtepuaibl U nip. Pabodee 060pynoBaHNe pacioyioKEeHO B MEPEIHEN YacTh MOBOPOTHOM
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mwiatopMbl 3KCKaBaropa (WJIM Ha TMOBOPOTHOM KOJIOHHE Y HEMOJHOMOBOPOTHBIX
MaIIIH).

B 3aBucumoctu oOT cmnocoba kperuieHus pabodero opraHa (KOBIIA, KPIOKa,
rpeidepa) paznmmuaroT pabodee OO0OpyAOBaHHE C KECTKOW WM THOKOW IMOJBECKOMN
pabouero oprasa.

Paboune MmexaHu3Mbl CiyXaT Ui TOJydeHHs pabodyuxX JBHXKEHMM KOBIIA
AKCKaBaTopa: moabemMa (M TATWM y AparjiaiiHa) u Hamopa. JloCTaBKy KOBIA K MECTY
pa3rpy3Ku MPOU3BOAAIT MEXaHU3MOM MOBOpPOTA. Bee 3T MeXaHU3MBbI yCTaHABIMBAKOTCS
Ha TOBOPOTHOM IIaTdopMe (32 UCKIIFOUEHHEM MEXaHW3Ma Harlopa y KapbepHBIX JIOMAT C
3y04aTo-peevyHoOl CHCTEMON BBIIBM)KEHHS PYKOSITH, HAXOMSIIEWCs, KaK MPaBUIIO, Ha
cTpene.

[To kKuHEMaTHYECKOMY IPU3HAKY MEXAHU3MBbI 3KCKAaBATOPa MOAPA3IEISAIOTCS HA TPU
THUIIA:

* C OJIHOJIBUTaTEJIbHOM CXEMOM MpHBOJa BCEX MEXaHM3MOB OT OJHOTO OOIIETro
JIBUTATEIS;

* C TPYNIIOBOM CXEMOM MPUBOJIa HECKOJIBKMX MEXaHU3MOB OT OOIIMX JBUTaTENIEH;

* C MHOIOJBHUIAaTEIbHOM CXEMOW MpPUBOAA MEXAHU3MOB OT COOCTBEHHBIX
JIBUTATENECH.

IlepBple 1Ba THNA NPUMEHSAIOTCS HA JKCKAaBaTOpax MAJIOW MOIIHOCTH —
YHUBEpCAIbHBIX. MeXaHU3Mbl 3KCKaBaTOPOB CPEAHEN M OOJIBIIOW MOUIHOCTH HMEIOT
WHIUBUYAJIBHBIN IPUBOJI TOCTOSTHHOTO TOKA C OJTHUM WJIM HECKOJIBKHMHU JIBUTATEISIMHU.

MSH 59 5] 5B W&dedBarofmav®@xdzdrTh ryceHnuHOE, MHEBMOKOJIECHOE,
penbCcoBOE, MIararollee, peibcoBo-mararoiniee. Hanbonee pacnpocTpaHEeHHBIM SIBIISIETCS
TryCEHUYHOE 000pyI0BaHUE, 00ECTIEUMBAIOLIEE XOPOIIYIO TIPOXOAMMOCTh IKCKaBaTopa.

PenbcoBoe Xx010BO€ 000PY/I0BaHNE B COBPEMEHHBIX OJJHOKOBIIOBBIX IKCKaBATOPAX
HE NpuMeHsieTcsl. B 0cHOBHOM penibcaMu 000pyIyIOTCSI MHOTOKOBILIOBBIE SKCKaBaTOPBHI.

[lararomiee xom0Bo€e 00OpyIOBaHHE OOECHEUMBAET HU3KOE JIaBJICHHE HA TPYHT,
uMeeT HeOOIBIIIYIO0 MacCy, yCTOMYMBOCTh MAIlIMHBI HA 0a3e npu padote. OAHOKOBIIOBHIE

9KCKAaBAaTOPhbI nparnaix’lH B OCHOBHOM O6OPYI[OBaHBI MCXaHHM3MaMHU IIaraHusi.
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PenbcoBo-1araroniee X0JI0BOE o0opynoBaHue obOnamaeT BBICOKOM
MaHEBPEHHOCTBIO, BO3MOYKHOCTBIO JJO3UPOBAHHOTO MEPEMEIIECHUS MAITUHBI C BHICOKOM
CKOPOCTBbIO M TIUJIABHOCTHIO, MaJIbIMU JABJICHUSIMU Ha OIOPHYIO IOBEPXHOCTh. B
OCHOBHOM CITy’)KHT KaK XOJ0BO€ OOOpYJOBaHHME MOIIHBIX OTBajlooOpa3oBaTeieii u
POTOPHBIX PKCKABATOPOB.

] soBtesls dzOW tf odz@ulsrds Sdepd30O poku  ONOPHO-TIOBOPOTHOTO
YCTPOMCTBA HA paMy XOJOBOTO OOOpYAOBaHHS, OTHOCHTEIBHO KOTOPOTro Iutargopma
MOKET IMOBOPAYMBATHCS B TOPU3OHTANLHOM MIOCKOCTH. OJIHa W Ta € MOBOPOTHAs
matgopMa MOXKET OBITh YCTAHOBJIEHA Ha pa3IMYHOE XOJ0BOE oOopynoBaHue. B
3aBUCUMOCTH  OT yrja IIOBOpPOTa IUIaTGOPMBI  DKCKaBAaTOPHI  HA3BIBAIOTCS
MOJIHOMOBOPOTHBIMU WJIM HETOJIHOMOBOPOTHBIMU. OIHOKOBIIOBBIE 3IKCKaBAaTOPHI B
OCHOBHOM BBIITYCKAIOT ITOJTHOITOBOPOTHBIMH, T.€. HMX IIOBOPOTHAs 4YacTh MOXKET
BpamaTthcs Ha 360°. Y MalllvH 3TOT0 TUIA HA MOBOPOTHOM Tu1aTropMe yCTaHABIMBAIOT:
OCHOBHBIC pabourMe MEXaHHU3MbI, MPUBOJIHBIC AJICKTPOJBUTATEHN, a TAKXKE KpPEIsT
pabouee 000pyI0BaHHUE.

g d dztso 5§ ts B 5o brél SreDetage¢kuii  KOMIUIEKC, COICpKAIHUi
NPUBOJHOM JBUTATEIb W MAIIMHBI — TIpeo0pa3oBaTeld DSHEPTUH, HaAIpHUMEp,
AIIEKTPUUECKUE TEeHEPATOPHI HIIH AJIEKTPUUECCKUE IBUTATEIIN.

Kowmrinekc paBuratens C HCIOTHUTEIBHBIM MEXaHM3MOM TMPEACTaBIsET COOOM
MPUBOJ MAIIWHBIL. THIIOM JBHTraTes OMPENCSISICTCS BUI ABUTATENS, KOTOPBHIA MOXKET
OBITH AIEKTPUUECKHM, JTU3EITh AIEKTPUUECKUM, JIU3EIIbIUAPABINYECKIM,
AICKTPOTUAPABITHUCCKIM.

Ha kpyImHBIX OJTHOKOBIIIOBBIX AKCKaBaTOpax JJIsl MPUBOJA TIIaBHBIX MEXAaHH3MOB B
OCHOBHOM HCIIOJIB3YIOT TUXOXOJHBIE JICKTPOIBUTATEN MOCTOSIHHOTO TOKA, KOTOPHIE
MO3BOJISIOT MMETh O€3PEIYKTOPHBIM MPUBOJ, YTO B IICJIOM ITOBBINIACT HAJICKHOCTH
sKkckaBatopa. Kpome TOro, mpyu OJHOM M TOW K€ MOIIMHOCTH THUXOXOIHBIC JIBUTATEIU
UMEIOT MEHBIINE TTOTEPU SHEPTHH U TPOJOJDKUTEIHLHOCTh IEPEXOAHBIX MPOIIECCOB 10

CPaBHEHUIO C OBICTPOXOIHBIMH.
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5.2.2.1. KOHCTPYKTMUBHbBIE CXe€eMb OJAHOKOBLWC

KOHCTpYKTMBHOM CX€MOM, B OTJIMYME OT KUHEMAaTHYECKOM, Ha3bIBACTCS
CXEMAaTUYECKOE M300paKeHHE BCEW MAIIMHBI UM €€ OCHOBHBIX Y3JIOB C YKa3aHUEM HX
JNEUCTBUTEIBHOTO B3aMMHOTI'O PACIIONOKEHUS U KHHEMATHYECKOM CBSI3H.

OnHMM W3 TJaBHBIX [PU3HAKOB pa3iMuusi OJHOKOBIIOBBIX 3KCKaBaTOPOB,
ONpeAeNsAIIMX HX Ha3HaueHWe U o0JacTb MPUMEHEHMs, sBieTcs pabouee
obopynoBaHue (MCIIOTHUTEIBHBI MEXaHU3M). B 3aBUCUMOCTH OT Ha3Ha4YeHHs pabouee
000py/10BaHNE OJHOKOBIIOBBIX 3KCKaBaTOPOB HMEET pPa3IMYHyH) KOHCTPYKIHMIO U
KHHeMaTuKy. Ha yHUBepcanbHBIX 3KCKaBaTOpax MOTYT IPUMEHSATHCA JO JECATH BUIOB
CMEHHOTr0 paboyero o00py0BaHUs.

OcHOBHbIE BHABI paboyero OOOpPYIOBaHUS OJHOKOBILOBBIX 3KCKaBaTOPOB,
NPUMEHSIEMOT0 Ha OTKPBITHIX padorax - f oW dzOW dzOf S Hz® O ¢ ;dmRd @ I1s O
OTPaHUYEHHO HCIOJIb3YIOTCS THIPABIMUYECKUE MIPSIMbIE U OOPATHBIE JIONATHI, KOBILIOBBIE
NOTPY34YUKH, Iperdep, CTpyr u KpaH. BeimyckaroTcst Tpu Buja pabouero 000pyaoBaHus
OpsIMOM JIOMAThl: HAMOpPHAsl IpsiMasi C BBIABMXKHOW PYKOSATHIO, HANOpHAas KOJIEHHO-
prluakHast u 6e3HanopHas. HanmopHas jonara uMeeT cucteMy NpUHYAUTEIbHON MO1auu
PYKOSITU M KOBILIA B 3a00ii, JEHCTBYIOLIYIO OT Kakoro-iu0o nmpuBoja. Y Oe3HarnopHOu
JoMaThl NMoaya KoBlIa B 32001 OCYIECTBISIETCS MO IEUCTBUEM CUJI TSDKECTH KOBIIA U

PYKOSITH CO CTPEJIOHN.

5.2.2.2. MexaHuMyYyecKkada npamasga HaNoOpPH:

[Tpsimast mTopHas jomnaTta ¢ BRIABMKHOU PYKOATHIO (pHC. 5.2) cocTouT u3: KoBia 1
PYKOATH 2, YACPKUBAEMOW CEMJIOBBIM TMOIIIUIHAKOM 3 M JCTalsIMA HAIOPHOTO
Mexanu3ma. CtTpena onupaeTrcs Ha MOBOPOTHYIO IIAaTGOpPMY C MOMOIIBIO MATOBOTO
mapHupa 4 v nojaepKkuBaeTcs ¢ MOMONIbI0 moaBecku 5. [loapeMHbIN KaHAT OT Jie0eKu
J 1 mpoxomut uepe3 ronoBHO# 010k 6 crpensl U B Touke | ¢ momBeckod 7 KoBIIa
o0OpasyeT moJABMKHOE 3BEHO.

B 3aBUCMMOCTM OT CHCTEMbI HANOPHOTO MEXaHM3Ma M KOHCTPYKLHMH CTPENbI

Pa3IMYaroT YEThIPE OCHOBHBIX THIIA IPSMOU JIOTIATHI:

117



* ¢ 3y0uaTo-pecyHbIM MEXaHW3MOM Hamopa (puc. 5.2, Q )J pacHojoKeHHBIM Ha
CTpenie 8 M NMepeaoIM yCUITUEe Ha 3y0UaTyro peiky 9 pyKosTH yepe3 KpeMalbepHYIO
mectepHio 10 ¢ ocelo Bpamenus O2; M TOYKM KOHTAKTa TIOJ3YHOB CEIJIOBOTO
NOJIIMITHAKA C PYKOSTBIO (TOUKa A);

* C KaHaTHBIM MEXaHU3MOM Haropa (puc. 5.2, B) u cTpenoi, kotopyto mapHup 02
JIEIUT Ha JIBE YacTH — BEPXHIO 8 u HWXkHIOW 9, moaaepxkuBaemyio nojakocoM 10.
Hanopnas nebenka 11 pacnonaraercst Ha ruatdopme. BoiaBumkeHne u BO3BpaT pyKOsITU
npou3BojATcs KaHatamMu 12 u 13, KoTopble oOrubarOT IIEHTpajbHbIE OJIOKH,
3akperuieHHble Ha ocu O2 u mony0sioku 15u 16, 3akpenieHHbIe Ha PYKOSITH.

* C KaHAaTHBIM MEXaHW3MOM Hamopa (puc. 5.2, 9) W Hepa3pe3Hou cTpeno 8
CenyoBoii MOAMIMIHUK 3 U LIEHTpaibHbie 0510ku 14 ykperuisitorest Ha ocu O2; B cTpere.
BoiaBrKeHrE 1 BO3BpAT PYKOSITH OCYILIECTBIIIIOTCS Jebenkoit 11 tak xe, Kak u Ha CXeMe,
MOKa3aHHOW Ha pUCYHKE 5.2, B, ;)

* C KaHATHBIM MEXaHU3MOM Hamopa (puc. 5.2, G) U Hepa3pe3HOW ABYXOarI0yHOM
ctpenoit 8. CemtoBO# MOAIMMITHUK 3 YCTAHOBIICH B MIAPHUPE CTOMKH 9 HE CBSI3aHHOM CO
ctpenoit. Ctoiika nojepxupaercs noakocoM 10. Hanopuas nedenka 11 pacnososxeHa B
nepeaHei yactu miatdhopmbel. BeIIBIKEHNE W BO3BpAT PYKOSTH OCYIIECTBIISIOTCS TaK
kKe, KaK Ha cXeMe, TOKa3aHHOW Ha PUCYHKe 5.2, B.

[TonoxeHue pykoaTH B CEIJIOBOM TOJIITUITHUKE MO3BOJISIET €l BpaIaThCsi BOKPYT
ocu O2; KperieHUs CeUIOBOTO TMOIIUITHUKA 0] ACHCTBUEM YCHIHS B TOIBEMHOM
KaHaTe, a TAakKe MOCTYIATeIbHO NIEPEMEIIAaThCs B CEJIOBOM MOJIITUITHUKE B PE3yJIbTaTe
JEWCTBUS HAIIOPHOTO MEXAHU3MA U IIPOBOPAYNBATHCA BOKPYT NMPOAOIBHON OcH. Takum
00pazoM, pyKOsATh UMEET TPH CTCIICHH MOABMKHOCTH. Paboune ABMIKEHUS KOBIIA BO
BPEMEHU OIPEACISIIOTCS CIIOKEHUEM BEKTOPOB TIEPEMENICHHM, 00eCIeunBaeMbIX
MOJbEMHBIM W HAMOPHBIM MEXaHW3MaMHU TIPH BpallaTeIbHOM ABMKCHUU OapabaHOB
JebeIoK Haropa u Moabema.

Hamopuple mpsiMble JomaThl TNpeAHa3HA4YeHBl I pa3paboOTKH MacCHBOB,
PAaCIOJIOKEHHBIX, KaK TPAaBWJIO, BBIINIC YPOBHS CTOSHHUS MAIIUHBI, W CIIOCOOHBI
OCYIIECTBIISITh UYEpIIaHWE HUXKE YPOBHS CTOSHUS Ha HE3HAYUTEIbHYIO TJIyOuHY,

JOCTATOYHYIO TOJBKO ISl CaMO3ariyOJeH!sl MalMHbI IPY MTPOXOJIKE TPAHILIEH.
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Puc. 5.2. Tunsl npsiMoii J10NaThl B 3aBUCUMOCTH OT CUCTEMbI HATIOPHOTO

MEXaHU3Ma ¥ KOHCTPYKIIMH CTpeibl; OG— cXeMaTHUeCKOe N300pakeHue; | —
skckaBatop DKI'-5; ) — kapbepHBIil SKCKaBaTOP C MPSIMOU JIOTTATON U KaHATHBIM
MIPUBOIOM
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5223. TvaomanBiecKNW 3KCKaBaToOp

] JHteOo dzd yJ MmE OW oW dZOW  dzts f @lsc5.3,ip) ulfictsro 1S to
CIeAyIONIUe 3JIEMEHThI pabodero oO0opyaoBaHMs: cTpeiny 1, pykosTh 2 U KOBII 3
COOTBETCTBEHHO MOBOpauMBaromuecss oTHocuTenbHO ImapuupoB Ol, O2 u O3 ¢
MOMOIIbIO THAPABIMYECKUX IWJIMHIPOB MOAbEMA - OMyCKaHUsi cTpeibl 4, Hamopa S
pykosiTd U ToBopoTa 6 koBma. ['mapormnuHap 6 kpenuTcss K yrioBol Tsre 7,
COCAMHEHHOW IIApHUPOM C TAroM S KoBmAa. B KUHEMaTuuyeckoM OTHOILICHUH
HEMOJBW)XHBIM ~ 3BEHOM  HCIOJIHUTEILHOTO MEXaHM3Ma JKCKaBaTropa  SIBISIETCS
MOBOPOTHas TuiaTdhopma.

Tpaektopus KomaHusi oOpa3yercsi COYETAaHHEM [MEePEMEIICHU OCHOBHBIX
AJIEMEHTOB pabouero obOopynoBaHus. ['mapaBiuueckas mpsmasi JiomaTa MOXET ObITh
BEITIOJTHEHA C KOBIIIOM, HMEIOIIMM YETFOCTHOUW CcTBOP (Ha puc. 5.3 He mokazaH). B atom
Cily4yae B 3aJHEH CTEHKE KOBIIIA YCTAaHABIUBAIOTCS JOMOJHUTEIbHBIC TUAPOIUIUHAPHI
OTKpPBIBaHMS KOBIIIA.

] JHteOo dzd yj M& OW  ts(puic 6.8 Hr@veer cisiif O is [Pxosats 2,
COCIMHEHHbIE 0aIKOM 6, HAKJIOH KOTOPOI MO OTHOIICHUIO K CTpesie PUKCUPYETCs TIroi
5. IloBopoT cTpenbl, PYKOSITH W KOBIIA B paboyeM JBW)XEHUU OCYIIECTBISETCS
cootBeTcTBeHHO BOKpYT oceir O1, O2 u O3 ruapoumnunapamu 4, 9 u 10. Tsaru 7 u 8
CITyXaT ISl KperuieHus kopima. OOpaTHas jomnara MOKeT UMETh HEMOBOPOTHBINA KOBIII.
B srom cmywae orcyrctByeT rumpoumnuHap 10, a tarm 7 m 8 MCmoOmB3yroTcs IS
KpEIUJICHUS KOBIIIA K PYKOSITH.

J]dHtOo dzd yj M d2 ¢ s(puk. B3 9) vectctpeTiclizpykupth 2 u
koBII 3 Paboune NBYKEHHSI OCYIICCTBISIOTCS MX ITOBOPOTOM COOTBETCTBEHHO BOKPYT
oceit O1, O2 u O3 ¢ nomornisto ruApOIMIHHAPOB 4, 5 u 10. Taru 6 u 9 obpa3zyior
napajieJIorpaMMHYIO MTOJABECKY CUCTEMbI TOBOPOTA KOBILIA, YTO SIBJSETCS XapaKTEPHOU
0COOEHHOCTHIO Morpy3urka. Tsru 7 u 8 uCTIOIB3YIOTCS NI KPETUICHUSI KOBIIIA K PYKOSTH.

Bce mepeunciieHHbie BBINIE BHABI 000PYIOBaHUS THIPABIMYECKOTO DKCKaBaTopa
(npsmasi 1 oOpaTHas JonaThl, IOTPY3UHUK, a TAKKE rperdep, OnrcbIBAEMbIA HUXKE) MOTYT

OBITh CMEHHBIMU U pa3MeNIaThCsl Ha OJJHOM 0a30BOM MallInHE.
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9

Puc. 5.3. Pa3HOBUIHOCTH THAPABINYCCKUX IKCKABATOPOB
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5224. 3JKCK asBmparpnaimH-H
Hparnaita (puc. 5.4) UMeeT: KOBII ¢ YIPSDKBIO, TATOBBIN 2 U TOAbEMHBINA 3 KAHATHI,
cTpeny 4 ¢ HanpaBIAIONIUMU S, TOJOBHBIMU OJloKaMH 6 U 1isiToi /7 J{jns mepemenieHus
KOBIIIA CITy’KaT JIEOSAKH MOAbEMa M TATH. YTOJ HAKJIOHA CTPENIbI BO BpeMs pabOTHI

OOBIYHO HE MCHSIETCS H OIIPCACIIACTCA I[JII/IHOI\/'I CTPCJIIOBOTO ITOJIHUCITACTa 10.

Puc. 5.4. DxckaBarop-npariaix

WcnonHuTenbHBIA MEXaHW3M JparjaiiHa HWMeeT JiBa TMOKMX 3BEHa-KaHara,
CBSI3BIBAIONIUX KOBIII C BEAYIIMMH 3BEHBSIMHU MEXaHU3MA.

HemnoaBmxHbIM 3B€HOM MEXaHM3Ma JparjiaiiHa sBiseTcs miaTdopMa sKCKaBaTopa
¢ nByHoro# croitkor u ctpenoi. [lomsemunie 8, 10 u tsaroseie 9, 11 6apabansl nedenok
00pa3yroT ¢ HEMOJBWKHBIMU 3BEeHBbSIMU B Toukax 02, O3 u O4 wm Ol, O3 u O
BpamiaTesbHble Maphl. MeXxaHu3M BOCHPOU3BOAMUT pabouue JBMKCHHsS JAparjiaiiHa B
pe3ynbTaTe MmepeMenieHui MoILEMHOTO M TATOBOTO KaHaToB. PaGodee oGopymoBanue
MIPUCIIOCOOJICHO K pa3pabOTKe IPyHTa NMPEUMYILIECTBEHHO HUXKE YPOBHS CTOSIHUS, XOTS
BITOJTHE YCIIEIITHO MOXET padOTaTh BBIIIE TOTO YPOBHSI.

PabGouee obopynoBaHue AparjaiiHa COCTOMT U3 CTPEbl, KOBIIA U HAMPABISIOMINX

OJIOKOB.
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Crpena aparnailHa MOKET MMETh Pa3jIM4YHOE KOHCTPYKTHMBHOE HcnoiHeHue. [lo
OCHOBHBIM KOHCTPYKTHUBHBIM TpPU3HAKAM CTpPEIbl JIparijaifHOB MOXXHO OOBEIWHUTH B
yeTplpe rpynnsl: 9 Odzlstsolstige & O dzdz” | A ¥ e esg gzdaik J c
JOTIOJTHUTENBHON IBYHOTOM CTOMKOM M MPOMEXKYTOUYHBIMU MMOABECKAMH, TaK U 0€3 HUX)
uG sd3s d dzd te.tso Odzdz" |

BaHnTOBBIE CTpEnbl MPOCTPAHCTBEHHONW KOHCTPYKLIHUH PA3JIMYHBIX UCIOJIHEHUN J10
1971-1972 rr. nmpumensanucy Ha AparnaiHax Y3TM: OIII-10/75, DLI-14/75, DII-
15/90A u D11-25/100A. BantoBas ctpena COCTOMT M3 OJIHOM BEPTHKAJIBLHOM M JBYX
HAKJIOHHBIX BAaHTOBBIX (P€PM, UMEIOIIUX OJUH LIEHTPAIbHBIA CXKAThIA MOSIC TPyOUATOrO
CEUYEeHMS], HAJBOE PAa3BETBISIOIIUNCS KHU3Y. DJIEMEHTHI, padoTalolue Ha pacTsHKeHHE,

BBIIIOJIHCHBI N3 KaHATOB, YTO ACJIACT CTPCIIY JIETKOU U JOCTaTO4YHO HpO‘lHOﬁ.

523.MHOTr oKBB@&O3KCKAaBarTOp bl

MHOTOKOBIIIOBBIE SKCKABATOPHI TMOJIYYJIA PACHIpPOCTPAHCHUE HA BCKPBIITHBIX U
JTOOBIYHBIX paboOTax MpPU HEMPEPHIBHOM KOIMAHWU M3 MAaCCHUBa MAJOCBSI3HBIX TTOPOJ WU
YTJIEH.

B oTnuune OT OJHOKOBIIOBBIX Y MHOTOKOBIIIOBBIX IKCKABAaTOPOB BCE AJIEMEHTHI
pabouero 1HMKJIA OCYIIECTBISIOTCS OJHOBPEMEHHO, TI09TOMY MHOTOKOBIIOBBIC
AKCKABaTOPHI ABIIAIOTCS MAIIMHAMH HETIPEPHIBHOTO ICHCTBUS.

MHOTOKOBIIIOBBIE IKCKABATOPHI MOAPA3ICISIOTCS HA: POTOPHBIE T'YCEHUYHBIC —
BekphimHbie (OP wim OPT) (puc. 5.5, O, BCKpHIIIHBIC Ha IAraroIle—peIbCOBOM X0y
(OPILIP) (puc. 5.5, B), noosrunsie ryceHudnbie (DPIT umu DP—[I) (puc. 5.6, O, noObaHbIE
Ha mararonie—pesibcobom xoay (DPIIP-/I) (Puc. 5.6, B) u Ha uennbie rycennunbie (ERS)
(puc. 5.7, © unu Ha peascoBoM xoxay (Es) (puc. 5.6, B).

Kpome ymomsiHyTBIX OOJIBIIMX KIJIACCOB JKCKABATOPOB HMMEIOTCS M HEKOTOPHIE
MaJiopacipoCcTpaHEeHHbIE Pa3HOBUIAHOCTH YKCKABATOPOB, HAPUMED, MPSAMbIC JIOMATHI C
pabounm o6opyaoBanueMm Ttuna «Cymnepdppont» (Puc. 5.8, O u ¢ pabounm

obopynoBanueM ¢pesepHoro tumna (bapadan ¢ 3yokamu) (Puc. 5.7, B).
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B

Puc. 5.5. MHOTOKOBIIIOBBIE 3KCKaBATOPhI BCKPHIIITHBIE POTOPHBIE:

O— Ha I'yCEeHUYHOM XOY; B — Ha IIararolie—peabCOBOM X0y
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Puc. 5.6. MHOTOKOBIIIOBBIE 9KCKaBAaTOPhI JOOBIYHBIE POTOPHBIE:

O— Ha TYCEeHUYHOM XO]1y; B — Ha IIararIie—peIbCOBOM X0y
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B

Puc. 5.7. MHOTOKOBIIIOBBIE€ SKCKaBATOPHI JOOBIYHBIE IEITHBIE:

O— Ha TYCEHUYHOM XOJy; B — Ha PEILCOBOM X0y
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B

Puc. 5.8. ManopacnpocTpaHeHHble pa3HOBUIHOCTH SKCKaBaTOPOB: a - IKCKaBaToOp
204M «Cynepdpont» pupmsl «Mapruon» CHIA; 6 — dhpe3epHblil 3KCKaBaTop:

1 — xabuna ympaBieHus; 2 — ¢pesa; 3 — pa3rpy3ouHas KOHCOJb.
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5.2.3.1. KOHCTPYKTUVUBHBEI CKE@MME BIKIaBa3T 0

BbieMOYHO — MOTpy304YHbIE MAITUHBI HEMTPEPHIBHOTO IEUCTBUS — MHOTOKOBITIOBBIC
HKCKABaTOPbI — PA3IMYAIOTCS MO TUITY paboYero opraHa U XapakTepy NepeMelleHusl ero
B IIPOCTPAHCTBE.

Mo Twuny p a6 oMicEoKOBIIOKNI FKCRABABOPHI OBIBAIOT:

* [ICTIHBIE;

* CKpEOKOBO — KOBIIIOBBIE;

* POTOPHBIE;

* ppe3epHO — KOBIIOBHIE,

* ¢ 0ECKOBIIIOBBIM (Ppe3epHBIM pabOYUM OPTraHOM.

Mo XapaKkKTepy [ABUXEHIbRKaamapbio Y er 0 O pPTrl aHeé

* MIPOJIOJIBHOTO KOMAHUS, Y KOTOPHIX HallpaBiieHne pabodero NBIKEHUs (poTopa,
[N ) COBMA/IAET C HAMPABICHUEM UX TEPEMEIICHNUS;

* [onepeyHoro KomaHusi (0OOBIYHO C HEMOBOPOTHOM IUIaTGopMoOil), Yy KOTOPHIX
HalpaBjeHue padboyero ABWKEHHUS (poTopa, LEmu, CKpeOKa) MNEepHeHAMKYJSIPHO K
HaIPaBJICHUIO UX MEPEMEIICHNUS;

* paJuaNbHOrO KOIAHHWS, Y KOTOPBIX pabouuii opraH (poTop, KOBLIOBAs LIEMb)
BMECTE C T1aT¢hOpMOI MOBOPAUYUBAETCS OTHOCUTENBHO 0a3bl MAIIUHBI.

Ha oTKpBITHIX pa3paboTKax MPUMEHSIOTCS peuMyIiecTBeHHO t6 S IS 5 taidg' Jf dz' J
AKCKABaTOPHI MOMEPEYHOT0 U PAIHaIbHOTO KOMAHUS. DTH IKCKaBaTOPHI UCTOIB3YIOTCS
Ha OJHOTHUITHBIX paboTax OOJBIIOr0 00hEMa, COCPETOTOUYECHHBIX B OJHOM MECTE WJIM Ha
OOJIBIIIOM MPOTSHKCHHH.

DKCKaBaTopbl TMPOJOJIBHOIO KOMAHHS TMPEACTaBJICHbl rpynmod w t6j L j,tc dz’
Istc O dzh | 2udzL § d3dzj tc ®Audzmi. ~Ilocmennue naBa BHOA OTHOCATCS K

CTPOUTCIIbHBIM.

5232. LenHoOW a9KcKaBaToOp
MHOTrOKOBIIIOBBIN 1IEMHOM AKCcKaBaTop (puc. 5.9) 3adepnbIBaeT TOPHYI MaccCy
KoBIIaMu 1, yKpEeTUICHHBIMU Ha 0€CKOHEYHOM 1eTIH, IBUTAIOIICICS 110 KOBIIIOBOM pame 2

Y IPUBOIMMOM B IBUKEHUE IPUBOAHOM 3Be3/10uKOi 3. JIBUTasICh 110 340010 CHU3Y-BBEPX,
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KOBIIIM 3aTOJHSAIOTCSI TOPHOU MTOPOJION M TPAHCTIOPTUPYIOT €€ IO MPUEMHOMY Kello0y 4
K TIPUBOTHOM 3BE37I0YKE, TJI€ OHU OMPOKUABIBAIOTCS. [lopoa BeICkITaeTcst B OyHKEDP WU
Ha MPUEMHBIE TPOMEKYTOUHBIE KOHBEHMEPhI, 0TKY/1a OHA Yepe3 MOrpy30YHbIe yCTPOCTBA

INOCTYITIAaCT B BarOHbI MJIM Ha MaFHCTpaHBHBIﬁ KOHBCﬁep.

Puc. 5.9. KOHCTpYKTI/IBHBIC CXCMbl MHOT'OKOBHIOBBIX 3KCKABATOPOB:

O-c I'YCCHUYHBIM XOI0BbIM O60py,Z[0BaHI/I€M;

B — C pEIbCOBBIM X0JIOBBIM 000PYAOBaHUEM

HcnonHuTenbHbIA OpraH MNpH OTACICHUU CTPYXKKH OT MacCHMBa [IBIDKETCS B
TOPU30HTAIBFHON W BEPTUKAIBHOW IIOCKOCTSIX (puc. 5.9, ©O. OcHoBHBIE paboune
JBH>KEHUSI — MIPSIMOJIMHEWHOE JIBM)KEHUE KOBIIIA B MJIOCKOCTH PUCYHKA, OMPENEIIeMOe
CKOPOCTBIO pe3aHust Vp, M nomepeyHas Iojadya KOBIIOBOM paMbl Vi (B IJIOCKOCTH
NEPHEHIUKYJIAPHON K MJIOCKOCTH PUCYHKA T. €. TPAHCIOPTHAsI CKOPOCTh 3KCKaBaTopa,
€CJIM OH padOTaEeT MONEPEYHBIM YEPITAHUEM).

Aifdzgr j {1 EMCOoOstste’  mifiygpdey ydzse s yYJ tef Oc

s oL OdBdtsdiz ttOMY sdztsy j dedréxapardpsifinier® Is fs t
yepnanust (3a00M pacrmoJioKEH HUXKE YPOBHS TEPEIBIKCHHUS DJKCKaBatopa) H
HKCKaBaTOPHI BEPXHETO uepranus (3200 BhIIEC YPOBHS MEPEIBMIKEHUS IKCKABATOPA); Y
COBpPEMEHHBIX MOJIeJIel SKCKaBaTOPOB pabouee 000py10BaHHUE JIETKO MEPECTPANBACTCS C
BEPXHEr0 YepraHus Ha HIDKHEE M HAoOOpPOT MOBOPOTOM 3BEHHEB KOBIIIOBOW paMbl;

pa3paboTka 32008 BEpPXHHUM YEpIIaHHEM MEHEe JHEProeMKa, OJIHAKO I BEPXHETro
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yepraHusi B OOJNBIIMHCTBE Cly4yaeB Oojiee palloHaIbHO MPUMEHATH POTOPHBIE
IKCKaBaTOPHI;

s CtdmlstelzC ydd tcO BdBKucikG mmnpdBiBnBdl Rornmmid dzd v
IIEMbI0; CO CBOOOJHO TIPOBHUCAIONIEH HWXKHEH BETBBIO KOBIIOBOW IIEMU U
KOMOMHUPOBAHHbIE;

s Mfsmtse iz f sHOYd tc OB 5 Y JGHBepHOEOB Has Iz H t
napauiensHoro  ueprnanus. CoOBpEeMEHHBIE OSKCKaBaTOpPbl B 3aBUCUMOCTH  OT
KOHCTPYKTHUBHOT'O HCIIOJTHEHHS KOBIIOBOM paMbl M MAIlIMHBI B LIEJIOM MOTYT paboTaTh
TeM H JpyruMm crocodoMm. [Ipm mapannenbHOM dYepmaHUM CHHUMAETCs CTpPYKKa
OJIMHAKOBOW TONIIMHBI t MO Bced nnuHe 3a00s1 (KOBIIOBOM paMbl), a IPH BEEPHOM
YepraHUuM — CTPY>KKa TPEYroJIbHOTO MOMEPEUHOT0 CEUYEHUSI C MAaKCUMAJIbHOM TONIIMHON
y KOHI[a KOBIIOBOM paMbl 1 MUHUMAaJIbHOW — BOJIM3U 3KCKaBaTOPa;

s Ctdzmistclz € gy de’ Ac Ok i ke BaBPalplseon pasrpy3ounsim
OYHKEpOM U HEMOCPEJCTBEHHON MOrpy3Koi Ha TpaHcmopT (cMm. puc. 5.9, B) u ¢
KOHCOJIBHBIMH JICHTOUYHBIMU ~Pa3rpy30uHbIMH KOHBeWepamu (cMm. puc. 5.9, O.
Pa3rpy3ouyHble KOHCOJIM YCTaHaBIMBAIOT B OCHOBHOM Ha T'YCEHHYHBIX MalIMHaX. Y
HKCKABaTOPOB C PEICOBBIM XOJIOM MOABM)XHBIN COCTaB, KaK MPaBUIIO, MPOIYCKAIOT MO
KOPITyCOM MaIlIMHbI Yepe3 MopTaj, Ha KOTOPOM YCTaHOBJIEHbI OYHKEpPHI U MOTPY30UHbIE
YCTPOMCTBA.

DKckaBaTopbl HaspBalOT B H dzB f 5 t6 Is Ocdzin @ dgdfin poxomuT ommu
KEJIC3HOIOPOKHBIA TPAHCTIOPTHBIN yTh, U H 8 2 n {f 1S t6 IS Odlziu a4 ng3d.

OpHOM M3 CYHIECTBEHHBIX OCOOEHHOCTEW pPabOThl KPYMHBIX MHOTOKOBIIOBBIX
HKCKABaTOpPOB (IIpU YCIOBUHM OTIPY3KM TOPHOM Macchl Ha IKEIE3HOJOPOKHBIH
TPAHCIIOPT) SABJISETCS TO, YTO BO BpeMsi pabOTHI MO CHEHHATBLHOM pPeIbCOBOM KoJjee
JIBUKETCS CaM DKCKaBaTop, a HEe 3arpy’>KaeMbIil UM KeJIe3HOOPOKHBIA COCTAB;

fts MMk MoevwL d ttOBBYJ G B BBt O dz
U TIOBOPOTHBIE. Y NEPBBIX pabodee 000pyA0BaHUE KECTKO CBSI3aHO B TOPU30HTAIBHOMN
IJIOCKOCTH C KOPITYCOM U XO/I0BOM YacCThIO, B CBSI3U C YEM JIBHKEHHE IKCKAaBAaTOPa CTPOTO

OPHUCHTHPOBAHO OTHOCHTCIIBHO IINIOCKOCTH KOBILIOBOM paMEI. N4 BTOPBIX — BCPXHAA
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mwiatpopmMa ¢ pabounm 00OPYJOBAaHMEM MOXKET IMOBOPAYMBATHCS OTHOCHUTEIIHHO
X0JI0OBOTO 000PYAOBaHUS TOPU3OHTATIHLHON TNIOCKOCTH Ha HEKOTOPBIN yroi uinu 360°.
CoBpeMeHHBIE LIETTHbIE IKCKaBATOPBI — IOBOPOTHBIE; IO XOA0BOMY 000pYIOBAHUIO
— C PEIBbCOBBIM, TYCEHHYHBIM, PEIbCOTYCEHUYHBIM W INAralommMm (C BHYTPCHHUM
OTIOpHBIM OaIIMakoM) X0J0M. B HacTosmiee BpeMs [eNHbIe SKCKaBaTOPBI H3TOTOBJISIOT

Ha TYCCHUYHOM HWJIHU, PCIKC, HA PCIICOBOM XOY.

5.2.3.3. PoToOpHbBE 3KCcCKaBaTODpH®H

Potopnsrit skxckaBatop (puc. 5.10) mpencraBiser coOol CaMOXOAHYIO MAIIAHY
HEMPEPBIBHOTO JIEUCTBUS, SKCKABUPYIOIIYIO TOPHYIO TOPOYy KOBIIAMH, YKPEILNICHHBIMU
HAa POTOPHOM KoJiece |, W TMpeaHa3HAUYCHHYIO JJiI OJHOBPEMEHHON pa3paboTKu u

TPAHCIIOPTUPOBAHUS BCKPBIIIHBIX ITOPOJI WU MTOJIE3HOTO0 UCKOIIAEMOTO.

Puc. 5.10. KoHcTpyKkTHBHas cxemMa pOTOPHOTO KCKABaTOPa C BBIABMXKHOW CTPEJION
OPI'-1600-40/10.31 (HKM3): 1 — poTop; 2 — BBIABMXKHAS CTPETA; 3 — IOJABECKA CTPEIIBI;
4 — unoH; 5 — HaJICTpOIiKa; 6 — cTpesia MPOTUBOBECA; / — BBIJIBIIKHAS TEIICKKA;

8 — nebenka nmogbrema cTpenbl; 9 — oTBasbHAs KOHCOJIb, 10 — ryceHnuHast TeNexKKa;
11— noBopoTtHas miargopma; 12 — koHBeWep POTOpHOU cTpelnbl; 13 — KoHBelep cTpeb

npotuBoBeca; 14 — neperpy30uHsblii KoHBeiep; 15— oTBaIbHBIN KOHBEIED
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B oTiinume oT HEenHOro 3KCKaBaToOpa TPAaHCIOPTUPOBAHKUE TIOPO/IBI OCIIE Pa3rpy3Ku
ee U3 KOBILIEH pOTOpa OCYIIECTBISIETCS JICHTOUHBIM KOHBeHepoM 12, pacnoioskeHHBIM Ha
ctpenie 2 VCHoOMHUTENbHBIA OpraH — POTOPHOE KoJieco (POTOp) — OCYIIECTBISET
JBUKEHUE B TOPU30HTAIBHON U BEPTHKAIBHOM INTIOCKOCTSIX.

OcHoBHBIE paboyne JBWIKEHUS — BpallaTelibHOE pOTOpa B BEPTUKAIBHOU
IJIOCKOCTH U MIOBOPOTHOE CTPEIIbI C POTOPOM IIaT(hopMe B TOPU3OHTATIBLHOM MIOCKOCTH
BOKPYI' BEPTHUKAJIBHOU ocu Y—Y. Tpaexkropus mnepemenieHrs KOBIIA OIPEAEIACTCS
CKOPOCTSIMH PE3aHUS Mp U MOAAUU O,

PoTopHbIE 3KCKaBaTOpbl paguaibHOrO M IOMEPEYHOrO0 KOMAHMS Pa3IMYalOT 10
TEXHOJIOTHYECKUM MPU3HAKAM:

"I bisjlduyi M2 foic A L tHr] lsadrm daEHEdpn J

630 M%/4); cpemnue (10 2500 M3/4); Mommnble (10 10 000 Mm3/4).

s ojdduddd wOMYJ Isdatf dotis Is ¢ dsdzv dec "y £ dals
Ha3Ha4eHHi0) — ¢ HopMmainbHbIM (10 0,7 MIla BCKpbIIIHBIE 3KCKaBaTOPBI); C
noBbIeHHBIM (10 1,4 MIla) u Beicokum (710 2,1 MIIa 100bsIUHbBIE SKCKaBaTOPHI);

fs Msmse 2 &Istedaidsdsiéphant (©rBy®i¥ ol KOMaHUs HIKE
TOPU30HTA YCTAHOBKHM MalllUHbI HE Oosiee 1/2 auameTpa poTopa); BEPXHEr0 U HUKHETO
YyepraHus;

* 10 cnocoOy mogadyn paboyero opraHa Ha 3a0oil mpu oTpaboTke OJioka — C
BBIIBIDKHBIMH U HEBBIIBIDKHBIMH CTpEJIaMHU.

CoBpeMeHHbIE POTOPHBIE HKCKABAaTOPHI, KaK MPABUIIO, JEIAKOT C HEBBIABUKHBIMU
crpenamu, yto Ha 20-25 % CHMKAET MX Maccy IO CPAaBHEHHUIO C IKCKaBATOPaMHU,
UMEIOIIMMH  BBIJIBHJKHBIE CTpesibl. OTCYTCTBHE BBIIBM)KHOW CTpENbl HAa MOIIHBIX
OTEYECTBEHHBIX HKCKaBaTOPAaX KOMIICHCHUPYETCS MAaHEBPEHHOCTBIO MAIlMHBI Ha
H1araolie — pesibCOBOM XOJJOBOM YCTPOUCTBE.

Pabouee 06opyioBaHIE POTOPHBIX SKCKAaBaTOPOB BKJIIOYAET B ce0sl pabouunii opran
— POTOp € KOBIIAMH, TPUEMHO — IUTAIOILEE YCTPOMCTBO pOTOPA U CTPEITY.

P 0 T ®qdourie opranbl pOTOPHOTO TUIA MOTYT OBITh pa3/eJCHBI:
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f 5 MY sMmtse 2z tc Gargatebammubudsie @us. .11 jOMm nneprroHHbe
(puc. 5.11, B, 9); M0 KOHCTPYKIHH POTOPHBIC KOJECa C TPABUTALMOHHOM pa3rpy3Kou

OBIBAIOT KaMCPHBEIC, 6€CKaM€pHBIe u KOM6I/IHI/IpOBaHHBI€;

Puc. 5.11. Cxembl nipsiMoit pa3rpy3ku potopa: O— rpaBuUTaIlMOHHAS TOPIIOBAS;

B — MHEPIIMOHHAS C TIOJJhEMOM MaTepuaa 4epe3 poTop;

9 —TO XKe, oe3 IMoaAbEMa MaTcpHuajia.

5 tOmMf sdztsy J dzd & ts f)  orn@Ecied@diq) okae Bapabtaits Is 1S
IPUEMHOIO KOHBEWepa: ¢ IMapajuleJbHbIM  pACIOJIOKEHHWEM, [0 YIVIOM B
TOPU30HTAILHOMN U (W) BEPTUKAIBHON MJIOCKOCTSIX;

* [0 PACMOJIOKECHUIO TMPUEMHOW 4YacTH KOHBEHEpa OTHOCUTEIIBHO pOTOpa: C
OOKOBBIM pacIoJIOKEHUEM, B TOPLIE POTOPA, BHYTPHU POTOPA;

s CdmstekzC YA Pt j dgdzts & fipls Getxavbpion @
KaMepHOM POTOpE: C HEMOABHKHBIM JIOTKOM, C BpaIllaloIIUMCsl KOHYCOM, ¢ OapabaHHBIM
WM POJIMKOBBIM MUTATENIEM, C TapeIbYaThIM MUTATETIEM, KOMOMHUPOBAHHEIE;

5 Isdt &z —§ defrynBpye@dsiM 1 peryupyeMbIM IPUBOIOM;

fts Ctod f dzj dzd ¥ ¢ toifaxBwikprniSanefnisctagniioii Ha

yOpyro —i eMnpupyroIieM yCTPOUCTBE.

] 0o dlIs Oy ts dzdzQatrrteipone 6 koeuta, ®orga oH mogHMMAaeTCs B
BEpPXHEE MOJIO)KEHHE Ha KOJIECE, OCYIIECTBIIIETCS Y€pe3 OTKPBITYIO HUKHIOK IMOJIOCTh

CBOOOJIHBIM TIOTOKOM TOJ1 IEHCTBUEM BECa pa3rpyKaeMoro MaTepuarna.
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R dzJ tcy d ts @dz@ o majs&n® 3 koBmia obecrieyuBacTCs MPHU  BBICOKOM
CKOPOCTH JIBFDKCHHSI TIOJT IEHCTBHEM IICHTPOOCSKHBIX CHJI, BRIOPACHIBAIONTUX TIOPOIY W3
KOBIIIA Yepe3 ero NepeHIOI0 OTKPHITYIO YacTh M0 KacaTeIbHON B MECTE Pa3rpy3KHu.

K 0 B WKbOHECTpYKIMS KOBIIA POTOPHOIO SKCKAaBAaTOPa JOJKHA 00€CIeunBaTh:

* OCYILECTBJICHHE TIPOLIECCOB pE3aHUs M 3alOJIHEHMS] KOBIIA C BO3MOXKHO
MEHBIIMMU 3HEpro3aTparamMu, MCKIIOUEHHUE 3alUIMAHHS €ro PEexyIlero nepumerpa u
BHYTPEHHEN MOJOCTH; MOJIHYIO pa3rpy3Ky MOPObI B MPEAEIAX PA3rPy304HOTO CEKTOPA;

* OTrpaHMYCHHUE BEJIMYMHBI KYCKOB, OOpa3yIOIIUXCS B pe3yJbTaTe OTACICHHUS
CTPYXKH;

* CHI)KCHHE HEPABHOMEPHOCTH BHEIIHEW HArpy3Kd, BO3HHUKAIONIEH B pe3yJibTare
NEPUOJIMYECKOTO BXOJa U BBIXOJA PEXKYIIMX DJIEMEHTOB M3 KOHTAaKTa ¢ 3a00eM u
MCKJIFOYEHHUE MPOCHINEH MPU YepIIaHUH.

B KOBIII€ pa3jInyaroT JBE OCHOBHBIEC YacTh: 16 | ) & N dajensiomyro cTpy Ky ot
MaccuBa, 1 & St § Iz ipalziispTupyromnyio mopoay Kk MeCTy pasrpys3KH.

Kogiu, B CBOIO ouepeib, pa3indaroTCs:

f s CtsdmistelzC ydd -d xedzhseaganpes, ruGkdzgfdii@m u 6e3
qHUN (IpyU HMHEPUUMOHHOM croco0e pas3rpy3ku). JKecTkoe AHMILE MOXKET ObITh
CIUIOIIHBIM WJIA IPYTKOBBIM, THOKOE — LIETTHBIM WJIH KOJIbYY>KHBIM;

s Wisted3d tc j Y EHKozprebita) —fafouuB)e) npsmoyroasHbie H
TpaneuenaaibHbie. Pexyiias KpoMka mosica Mo apMUPOBKE PEXKYIIUM HUHCTPYMEHTOM
MOKET OBITh C 3yObsMH U 0€3 3yOheB;

* TI0 HAKJIOHY OOKOBOM pEXylIed KPOMKH K paJuyCy poTopa — C paguaibHOM,
OOKOBOM M HAKJIOHHOM (KOBIIIM KOCOTO PE3aHMsl) PEKYITUMU KPOMKAMH.

Kopmyc koBIia MOKeT OBITh: CO CIIONIHBIM JHHUIIEM JJIsi SKCKaBaIllUM MOPOJI, HE
BOCCTaHABJIMBAIOIIMX CBOIO CBSI3HOCThH IMOCJE SKCKaBalMK (TIECUaHbIE U CylecYaHble
MOPO/IbI, YIIIU, CKAJIbHBIE MPOCIONKH C MaJIOW BIAXXHOCTBIO); C IEMTHOM 33a/IHEW CTEHKON
JUISl  CYTECUaHbIX TOPOJ, JETKUX CYTJIMHKOB W BIQXHBIX YIJIed; KapKacHBIA CO
CIUIONIHBIM IICTTHBIM JTHUIIEM JJISI SKCKABAIMK TSDKEIBIX W JIMIKHAX TOPOJ MPH JTFOOBIX

KIIMMATUYCCKUX YCIIOBUSAX.
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KoBmn Bcex CpeaqHUX M KPYHHBIX OTEYECTBEHHBIX POTOPHBIX 3KCKABATOPOB
CHa0XEeHbl LEMHBIMU JHUIIAMH. B BepXHEM MOJOXEHWH KOBIIA HAa POTOpE LENU
MPOBUCAIOT BHYTPb, CTPAXUBas ¢ ce0d mopoAy. XOpoIline pe3ysbTaThl M0 CHHKEHHUIO
KYCKOBAaTOCTH OTAEJSIEMOM TOPHOM MOpPOABI M YMEHBUIEHUIO JHHAMUKH IpU padoTe
MaIllH JOCTUTAIOTCS YCTAHOBKOM IPOMEKYTOUHBIX PEXKYIIHX MOSCOB MEK]y KOBILIAMH,
KOTOPBIE MPEACTABISAIOT COOOM PEXYILYI0 KPOMKY OT CTaHJIapTHOTO KOBIIIa 6€3 KopItyca.

BaxxupiM ycrioBueM st pabOThI KOBIIA SIBISAETCS COOTHOIIEHHE €ro radapHuTOB:
mHa Ly, mupuna | « 1 BeicoTa hy. Ha mpakTrke onTuManbHbIe 3HAYCHUST COOTHOIIICHUE

hdl«=0,75...0,8 u h/L( = 0,52...0,59.

52.34. ®d®pe3epHbBIN BKCcKaBaToOp

®dpesepHas FKCKaBaIlMOHHAS MaIllMHA POJIOJIBHOTO Konauus (puc. 5.12) otaenser
MOpOAY OT MaccuBa MOCIONHO — MOJIOCOBBIM CIIOCOOOM 3a cueT BpalieHus: 6apabaHHOTO
pabouero opraHa 1 poTOPHOrO WM IIHEKOBOI'O THUIA, OCHAIIEHHOTO MO TMEPUMETPY
peXYIUMH 3yOKaMH WM CKpeOKaMH, a TakKe MOJacT €€ Ha MPUEMHBIN KOHBeWep 2 ¢

IIOMOIIIBIO OammMaka 6 IIpHU HCIIPCPBIBHOM I'OPU30HTAJIBHOM JIBUKCHHH.
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Puc. 5.12. KoHcTpyKTHBHAs cXxeMa 3KCKaBaTopa NpoAO0JbHOTO YepIaHus
dpesepuoro Tuna CM: a — komOaiiH pupmel «Buptreny;

6 — xombOaita pupmel «Kpymm» MamuHbI
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PaGounii opran 3akperuisieTcsi Ha paMe MalliHbl 5 MEX]Ty XOJIOBbIMH TellexKKaMu 4
(puc. 5.12, © wunu koHconpHO mepea MamuHOU (puc. 5.12, B). Ilorpy3ky mopoasi B

TPaHCIIOPTHOE CPEJICTBO OCYIIECTBIISIET MOBOPOTHBIN Pa3rpy304HbIiA KOHBEep 3.

5240CHOBHbLIE COBpPpEeMEeEHHbBLIEe nNpousBOAMUT

['oBOpsi 0 KOMITAHMSIX, SIBJISIFOLIUXCS JUAEpaMU Ha PBIHKE SKCKABATOPOB, CTOUT
BBIJICTIUTH Takue OpeH w1, kak Komatsu, Volvo, JCB, Caterpiilar, Cgd@aewoo, Hitachi,
Liebherr, Hyundai Robex, Orenstein & Koppel, New Holland Kobelco, Doosan
Infracore beccropro, HanboIee KPYITHBIM MUPOBBIM IIPOU3BOIUTENIEM SKCKaBaTOPOB Ha
ceroans sBisercs kommanus Caterpillar, rmaBHbBIIT oduc KOTOpO# pacronaracTcs B
CIIJA. CeroaHs MOAECIbHBIA psA TEXHUKH, CO3/IaHHOW CIEIMaJIuCTaMU JTaHHOM
KOMITAaHHUH, BKIIOYACT B CCO:

* BCEBO3MOXHbIE MOAU(DUKAIINY THAPABIMYECKUX IKCKABaTOPOB (HAYMHAs C MUHU-
HKCKABaTOPOB, 00JIAJAIONIMX BECOM MEHEE TOHHBI, CPEAHMX, TSKEJIBIX M 3aKaH4YMBas
KpyMHEUM Ha mianete 980-TOHHBIM THIPaBIMYECKUM dKckaBaTopoM mMozenu 60905
00beM KOBIIIa KOTOPOTO paBeH 59 ky0. meTpam);

* HJIEKTPUUYECKHUE MOJIETN TPOCOBBIX IKCKABATOPOB C pabounM 000pyI0BaHUEM THUIIA
«TpsiMas JIoraTay, KOMIIIEKTyeMbIe KOBIIaMH 00BeMOM OT 6,9 o 61,2 ky6. MeTpa;

* IparjaiiHel, OCHaIaeMbie KoBmamMu ot 32 1o 132,5 ky6. meTpa.

[Ton wmapxoit KomatsSu Ha pbIHOK TOCTaBISIOTCS BBICOKOMPOU3BOIUTEIbHbBIC
I'YCEHUYHBIE 3KCKaBaTOPhl PA3HBIX pPa3MEpPOB, KOJIECHBIE 3KCKaBaTOPBI-MOTPY3UYUKH,
000py/IOBaHHBIE CYNEPCOBPEMEHHBIMU TUJPABINYECKUMU CHUCTEMaMU, MOIIHBIMU
CUJIOBBIMU YyCTaHOBKaMHU C TYpOOHaAaAyBOM U 0O0beMHbIMU KoBiiamu. IlIBenckuii
npou3BoauTeNb VOIVO yTBepKIaeT, 4To MalldHbl MMEHHO 3TOW MapKuh OTIMYAIOTCS
MaKCUMaJIbHOM 3P (HEeKTUBHOCTHIO. [lyTH AOCTMXXKEHUS MOCIEIHEH KOMITaHWEH ObLIH
BBIOpAHbI TPAJUIMOHHBIC: YBEJIMYEHHUE pPa3MepoB pabouell 30HBI, HMCIOJIb30BAHUE
JIU3EIbHBIX MOTOPOB C TOBBIIIEHHBIM KpPYTSAIIUM MOMEHTOM U YMEHBIICHHOU
TOKCUYHOCTBIO OTPAa0OTAHHBIX Ta30B, aBTOMATHU3AlMs BBIOOpAa PEXHMOB pa3pabOTKU

IPYHTA.
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OAHOKOBIIOBBIE SKCKAaBATOPbl CPABHUTEIBHO HEJABHO MOSIBUIIUCH B ACCOPTUMEHTE
opurtanckoii komrmaanu JCB. OnmHako, HECMOTPS Ha TTOKa JTOBOJIBLHO KOPOTKYIO UCTOPHIO
POU3BOJICTBA TMOJAOOHON TEXHUKH, KOMIIAHUM YyAaloCh 3aHSATh CBOIO HUIIY B
COOTBETCTBYIOIIEM cerMeHTe phiHKa. [Iponykums JCB sBasieTcs sspyaiiiiiuM mpuMepoM
COTPYJHUYECTBA AMOHCKUX U €BPOMEUCKUX MOCTABIIMKOB. DKCKABATOPHI, BHIITYCKAEMbIE
NoJ JaHHBIM OpeHJoM, O000pyayloTCs JBHrareiasMud [SUZU W THIpaBIUYECKUM
obopymoBanrueM oT SUMitomo

KonctpykTtopam komnanuun DaewoQ mnpeycrneBiieid B pa3IMYHBIX OTPacisX,
YAQJIOCh TOOUTHCS CEPhE3HBIX MPEUMYIIECTB MePe]l MPEANPUITUIMUA-KOHKYPEHTAMH 110
pAly HaIpaBJICHH. DKCKaBAaTOPbl OT ATOTO MPOU3BOAUTEINSI 00JaJal0T MOBBIIICHHOM
CKOPOCTBIO BpalleHHs TUIaT(GOpMBbI, YBEIUYEHHBIM BbUJIETOM cTpenbl. [lapamerpsl
paboueil 30HBI TOAOOpaHBl TakUM OOpa3oM, YTOOBI MalllMHAa MOTJIa C JOJDKHOU
3¢ (HEKTUBHOCTHIO BBINOIHATH BO3JIOKEHHBIEC HAa He€ (PYHKIIUU B CTECHEHHBIX YCJIOBUSIX,
YTO XapaKTEPHO I HACEJIEHHBIX MyHKTOB.

Jluneiika obopynoBanus Hitachi Bkiarogaer B ceOst Maible, cpeqHUE W OOJIBIIHE
HKCKaBaTOpPbl Ha TYCEHUYHOM M KOJECHOM XOJy, a TakKe MOJIeNd, KOTOpbIe
MPOEKTUPOBAIIMCH CIEIUATIBHO JIJIs1 pa3paO0TKU CKABHBIX U IPYTUX TSHKEJIBIX TPYHTOB,
MPOU3BOJICTBA Pa0OT B TPYAHOAOCTYITHBIX MECTaX, MPU BHITTOJIHEHUH JIEMOHTAXHBIX U
JTHOYTIyOUTENBHBIX pa00T. HOBUHKM MOCITEHOTO Psifia 9KCKaBaTOpHOM TexHuku Hitachi
KOMILUICKTYIOTCS IBUTATEJISIMU C CaXXEBbIM (DUILTPOM, OCHAIIICHHBIE WHHOBAIIMOHHBIMU
CHUCTEMaMHU PELUPKYIISIIIUU OTpaOOTaHHBIX Ta30B. Bee 3To obecreunBaeT MakCUMaIbHYIO
YUCTOTY BBIXJIOITHBIX T'a30B, OTBEYAIOIIYIO CAMBIM BRICOKUM MHUPOBBIM CTaHAapTaM.

M3BecTHBIE HEMEIKWH TMPOW3BOAMTENb CcrHenTexHuku Liebherr ocymecreuser
BBIITYCK THAPABIMYECKUX HKCKABATOPOB, COYETAIOINIMX B ceOe caMmbple TOCICTHUE
JOCTHXKEHUSI MHXKEHEepHOW MbIcid. Cpenu OTIMYUTENbHBIX OCOOCHHOCTEH JTaHHOMN
TEXHUKA MOXKHO BBIJICIUTh THAPOOOBEMHBIN TMPUBOJ Y TYCEHUYHBIX MOJCIICH,
asromatnueckyro KIIII ¢ nmepeximouenrnem nepenayd noa Harpy3kou y MHEBMOKOJIECHBIX
HKCKABaTOPOB, 4 CTAaHAAPTHBIX pexuMa padOThl JJII MaKCUMaIbHON 3(P(HEKTUBHOCTH

pa3pabOTKU TPYHTA B JIIOOBIX YCIOBUSX.
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YkpauHckoe AKIHMOHEpHOE OOLIECTBO MO MPOHU3BOACTBY 3KckaBaTopoB ATEK
BBIIUIO HA POCCHMCKUH PBIHOK C TYCEHWYHBIMH 53KCKABaTOPAaMH, HE CHIIBHO
OTJIMYAIOIIMMUCA OT POCCUHCKHUX. ODKCKAaBaTOPbl OCHALIAIOTCS KOBIIAMU OOIIEro

Ha3HaueHus c¢ oovemoMm ot 0,75 mo 1,3 ™3

. Ha »Tmx MammHax WCIOIB3YIOTCS
YETBIPEXTAKTHBIE YETHIPEXUMUIUHIPOBBIE ABUTATEIN C HEMOCPEICTBEHHBIM BIIPHICKOM
TOIUIMBA U TypOokommpeccopoM. B 3aBUCHMOCTH OT oObema KOBIIA MaKCHUMalbHas
riyOMHa KOTIaHUs 9KCKaBaTOPOB JOXOIUT 70 6,5 M, a MaKCUMalbHast 30Ha OCATAEMOCTH
Ha YPOBHE CTOSIHKH — 10 9,45 M.

OCHOBOW THIPABIMYECKON CHUCTEMBI SBJISIETCA CABOCHHBIN aKCHAJIBHO-TIOPIIHEBON
HAacOC C pEeryjJupyeMod MpOU3BOJUTEIBHOCTBIO, KOTOPBIM 0OECIEUYMBAET Kak
HE3aBUCHMOE, TaK M KOMOMHHPOBAHHOE OCYIIECTBIECHUE pabouux omnepanuii c
MaKCUMAJIbHOM  MPOU3BOAMUTENBHOCTHIO. [loMuMO  00OpyJoOBaHUS  CTaHAAPTHOM
KOMIIJIEKTALMHA MAIIMHBI [0 JKEJIAHUIO 3aKa34MKa MOTYT OCHAILATHCS JIOIOJHUTEIBHBIM
HaBECHBIM 000pYJOBaHMEM: rpeidep, THMIPOMOJIOT, NMPOQPUIbHBIE KOBIIN, KPIOKOBas
noaBecka M 3yOpeixiuTenb.  OJkckaBatopel  ATEK — nomomHuTensHO — MoOryt
KOMIUIEKTOBaThCsl aBuraressimu gupmbel Perking ruapoanmapartypoit Mannesman
Reksrot rycennunsiM xooMm Intertrak m pykaBamu BRICOKOTO JIaBieHUss Semperit

UYro KacaeTcs OTEUYECTBEHHBIX ITPOU3BOIUTEIIEH, TO 31€Ch MOXKHO BBIJIECIIUTh TAaKUE
KOMITaHHWH, 3aHUMAIOIIHMECS BBIITYCKOM 3KCKaBaTopoB, kak 3A0 «TBepckoil 3KkckaBaTop»
n AO «THAXKIKC». MHorue monenn TBEPCKHX 3KCKaBaTOPOB OCHALIEHBI OTBaJaMH,
IPUMEHSEMBIMU JUISl BBIPAaBHUBAHUWS y4YacTKa M 3acblnaHus TpaHwed. [Ipym mokymnke
JKCKaBaTOpa KJIMEHT MOKET 3aKa3aTb TaKUEe CMEHHble pabouyue opraHbl, Kak
TUJPOHOXKHUIIBI, OpEeBHO3aXBaT, S-UENIOCTHOM Tpeidep, TUAPABIMYECKUNA MOJIOT,
dbpesepHasi TOJOBKA U T.J.

AxnnonepHoe oOmiectBo OTKpbiToro tumna «TAXKIKC» — ocnHoBHolt B Poccun
MTPOU3BOAUTEIb U TOCTABIIMK TSKEION 3EMIIEPOMHON TEXHUKHU — 9KCKaBaTOpoB V u VI
pa3MepHbIX Tpynn (ecTh MOoAM(UKAIMI) C pa3IMyHBIM CMEHHBIM pabodYuMm
obopynoBaHueM. B 3aBUCMMOCTH OT KOMIUIEKTAllMM SKCKAaBaTOPbl MOTYT OBITh

000pyI0BaHBI MPSMOM WJIM OOpAaTHOM JIOMIATON M IPYTUM CMEHHBIM 000pYJOBaHUEM —
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OypuibHOE 000PYJOBaHUE, PHIXJIUTENb, THAPOMOJIOT. BCe 3KCKaBaTOphl OCHAILAOTCS
JBUTATEJISIMU SIPOCIABCKOTO 3aBOJA.

['uaponpuBOI — ABYXIIOTOUHBIN, C aBTOMAaTUYECKUM CYMMHUPOBAaHUEM MOTOKOB JIJISI
OJIHOBPEMEHHOTI'O OCYIIECTBJICHHS JII0OOOT0 OJJHOTO JIBHKEHHSI pabodyero o0opya0BaHUs
U C aBTOMATUYECKUM pAa3JCICHUEM ITOTOKOB MJII OJHOBPEMEHHOIO OCYIIECTBICHUS
JTOOBIX ABYX JBUXKEHUN paboyero o00py0BaHUs U TOBOPOTA MIIAT(HOPMBI.

DKCKaBaTOpPhl UMEIOT KoMQopTabenbHyl0 KaOWHYy, 00ECHEeYMBAIOIIYIO TEIJIO- U
3BYKOU3OJIALINIO, C PETYIUPYEMBIM 10 BEPTUKAJINA U TOpU30HTANM culieHbeM. [lonBecka
CHU/JICHbs 00eCTIeUnBaET HEOOXOIUMBIN KOM(BOPT ONepaTopy.

Takke OJHUM M3 CaMbIX JAUHAMUYHO PA3BUBAIONIMXCS MAIIUHOCTPOUTEIHHBIX
npeanpustuid B Poccum sBnsiercss MammHoctpoutenbHas kommanuss KPAHOKC, r.
NBanoBo. OTAMYUTETLHON OCOOCHHOCTHIO BCEX BBINYCKAEMBIX €I0  MOJENeH
AKCKaBaTOpoB HOBOW cepun EK sBisiercss OCHalleHWE TOJHBIM KOMILIEKTOM
ruapoodopynoBanus pupm Mannesmann Rexroth AGParker HydraulicST'epmanus).
KoMmanusi akTUBHO COTPYIHHYAET C SAMOHCKOM pupmoit Komatsuu numeer coBMECTHOE
PacKpOMHO-3arOTOBUTENBHOE TPOU3BOCTBO.

Bce sto mo3Bosisier roBoputTh 00 3kckaBaTopax KPAHOKC kak o Haumbosee
Ka4eCTBEHHOW M HAJCKHON OTEUECTBEHHOM JOPOKHO-CTPOUTENIBHON TexHuke. Cpeau
JIpYTUX TPEUMYIIECTB SKCKaBaTopoB HOBoW cepuu EK moTpedutenn ormevaroT
COBPEMEHHYIO, TPOYHYIO U YIOOHYIO B 3KCIUTyaTallUd KOHCTPYKLMIO MAllIMHbI, HU3KOE
yACIBHOE JaBJICHUE Ha OMOPHYIO oBepxHOCTH (Moaenb EK-270LC), Heobxoaumoe s
paboT Ha cnaboHECyIIMX TpYyHTaX, a TaKXkKe [HUPOKUHA TEepeueHb CMEHHOIO
000pyIOBaHUs: KOBIIM PA3JIMYHBIX (POPM U €MKOCTEH, THAPOMOJIOT, HTHEKOBBIM Oyp,

PBIXJIUTEND, Tperidep u ap.

53. TpaHWeeKkonaTenwu
steOdzh j j € Y Gxls geszepoiinas cnenMammba caMOXOJHOIO THIA C
HEIPEPBIBHBIM JICHCTBHEM, MMEIOIIAs B Ka4eCTBE pabodero opraHa MHOTOKOBIIIOBBHIT
WM CKpEOKOBBIN MHCTpYMEHT. B paboTe ocTaBiseT 3a co00i BHIKOTAHHYIO TPAHIIICIO

KOHKPETHOTO Npoduiisi ¢ OJHOBPEMEHHON TPaHCIOPTUPOBKOM M3 HEe OTPabOTaHHOTO
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rpyHTa. TpaHIeekonaTean CTOAT OCOOHIKOM CPEIr PSIOB MPOYEH CHEUTEXHUKH. DTO
MPOUCXOAUT OyIaro/iapst UX CIeUaIbHOMY HaA3HAYEHUIO U OCOOCHHOCTSIM KOHCTPYKITUH,
IIO3BOJIAIOIIMM BBIIIOJIHATE 3aJadd, HENOCUIbHBIC MU JAPYI'MX CTPOUTEIBHBIX H

JOPOKHO-CTPOUTCIIBHBIX allllapaToB.

531.06 nacTb 0 P,MCMOECHEEHHHAGAC T U IKMO HBCUTAPbY K L, U

TpaHWeeKkonaTerneim

Ha3naueHue TpaHieekonaTeneil — MNOATOTOBKA SIM, KOTJIOBAaHOB W TpaHIIEH
OTPE/ICJICHHBIX Pa3MepoOB U (DOPMBI IJII CTPOUTEILCTBA PA3IMUHBIX OOBEKTOB KHIIOTO,
IPOU3BOACTBEHHOI'O JTMOO JOPOKHO-TPAHCIOPTHOTO KOMIUIEKca. OHM UCTIONB3YIOTCS Ha
CTPOUTETHCTBE CIEAYIONUX OOBEKTOB:

* MOJ3€MHBIX KOMMYHHUKAIIMN pa3IMYHOTO HA3HAYEHUS IMYyTEM OTKPBITOTO PHIThS

TpaHUIEH;

* TpyOOIPOBOJIOB /JII TPAHCIIOPTUPOBKHU BOJIbI, Ta3a, HEPTHU U T.I1.;

* [ICHTPAJIM30BAHHBIX CUCTEM OTOILJICHUSI,

* KAHAJIM3ALUOHHBIX CUCTEM;

* KaOEJIbHBIX JINHUW CBSI3U JIMOO0 AJIEKTPOCHAOKEHUS;

* JICHTOYHBIX (PYH/IaMEHTOB OOJIBIIION MPOTSHKEHHOCTU JIJIsl YCTAHOBKH PAa3TMUHbIX
3aHUN U COOPYKEHUM;

* JUIsl CO3JIaHMsI POBHBIX KOHTYPOB OyAYIIMX KOTJIIOBAHOB U JIPYTUX CTPOUTEIIHHBIX
BBIEMOK;

* CHSITUE JJOPOKHOTO MOJIOTHA;

* 0JaroyCTpoNCTBO TEPPUTOPUU: CO3JAHUE JPEHANKHOW CHUCTEMBI, IMepecaKa
JIEPEBHEB.

Oc 0 6 e H HIpaaITe¢kdnaTeay, B OTJIMYKE OT OJHOKOBIIIOBBIX dKCKABATOPOB,
CIOCOOHBI pa3pabaTbiBaTh TPYHT aOCONIOTHO JIFOOOTO THMa, Oake MEP3NbI U
KaMEHUCTBIN.

HeszaBucumMo oT BuJa 3eMJIepOHMHOTO OOOpYyIOBaHUS M OCOOEHHOCTEH caMoi
MAaIllTuHBI, BCE TPAHIICHHBIE YKCKABATOPHI COXPAHSIIOT OJMHAKOBBIM HAO0OP OCHOBHBIX

YJaCcTEU:
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* 0a3oBBId TATA4 MTHEBMOKOJIECHOTO JIMOO TYCEHUYHOTO THIA, KOTOPBIM
o0ecrneunBaeT paBHOMEPHOE MOCTyNaTeIbHOE MEePEABIKEHNE BCETO arperara;

= pabouee 000pyI0BaHKE POTOPHOTO UJTH LIETTHOTO TUIIA, 3aKPEIICHHOE HA MAIlIMHE
HABECHBIM JIMOO MOTYIPHUIIETIHBIM CIIOCO0O0M;

* OTBAJILHOE YCTPOMCTBO, CCHINAIOIIEE TPYHT B OTBAJI JINOO TPAHCIIOPTHBIE CPEICTBA
JUTS IOCTIEAYIOIIETO BHIBO3A,

* TOTIOJHUTENBHOE NOIBEMHO-CITYCKOBOE YCTPOMCTBO ISl YIPABJICHUS MOABEMOM
U YCTaHOBKOM B pabouee MoJIoKEHUE HaBECHOTO 000pyI0BaHUSI.

Bunagbel TpaHweexkonaTeneim

Hawnbonee pacnpocTpaneHbl kKiaccu@uKaluy TpaHIIEHHBIX IKCKaBaTOPOB MO BUIY
caMoro Tsrada (KOJIECHBIA MM TYCEHUYHBINA) U MO TUILy pabodyero o0opyaoBaHUs, I
pa3IMYaOT POTOPHBIE U IIEMTHBIC MAIIIUHBI.

1.6 j 4 dz" j

[lenabie Tpanmeekonarenu (ITL) (puc. 5.13, © umeroT padodee 000pyI0BaHKE B
BUJIE OAHO-TMOO IBYXPSIAHONW OECKOHEUHOU (cnasHHO# B KouybLo) uenu. OHa, orudas
HAKJIOHHYIO paMy, HECET Ha ce0e PsiIbl KOBIIIECH UM CKPEOKOB OMPEICICHHOM ITUPUHBI.

sty fdzjdd yifd dBBsyjls B IS

* cBOOO/IHOE, C TIPOBUCAHUEM HA MOJICPKUBAIOIINX U HATIPABJISIFOIINX POJIMKAX;

* )KECTKOE Ha 6apoBOM paboyem OopraHe MallluHBbI.

[Ipr >TOM KaXXIpli M3 KOMAIOIIMUX KOBIIEH OCHAIIEH PEXYLIMM JJIEMEHTOM H
CHeIUaIbHBIMU OTKOCOOOPA30BATENSIMU, C TOMOIIBIO KOTOPBIX MOKHO HACTPanBaTh
MaIllMHY Ha PHITHE TPAHIIEH MPSIMOYTOJIBHOTO JUOO TPANECIMEBUIHOTO MPODUIIA.

B pabote manorabapuTHOro TpaHIleeKomaTessl LEeNu JBHXXYTCS MOCTyNaTelbHO
cpa3y B IBYX HaIlPaBJICHUSAX: BOKPYT paMbl WK Oapa Jyisi OTACJICHUS U TPAHCTIOPTUPOBKHU
IpyHTa, a TakXK€ B CTOPOHY Tsraya JJisi OTPhIBAHUS KYCKOB T'pyHTa OIpEeIeHHON
rryOnHBI. C MOMOIIBIO IIETTHOTO YKCKaBaTOPa MOXKHO TOJIYYUTh TITyOUHY TpaHIIIen OoJiee
8-mMu MeTpoB, a mupuHy — ot 0,14 M u BhIIIIE.

2. [ Blssteds |

Tpanmeexomnarenu ¢ pabounm opranom portopHoro tuna (OTP) paspabatsiBator

I'PYHT C TIOMOIIbIO HECKOJIbKUX WJIM OJHOTO JKECTKOIo Kojieca (poTopa), Ha KOTOPOM U
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pa3MeIeHbl KOBIIOBBIE pe3aky WU 3yObs. Komka TpaHIen mpoXoauT MPU BpaIleHUU
3TOr0 KOJIECAa BOKPYI pambl Ha POJIMKOBBIX 3JEMEHTAX C IMOCTENEHHBIM YBEJINYEHUEM
TOJIIIMHBI CHUMAEMOM CTPYKKHU OT HYJISI 10 MAaKCUMYyMa.

1 toj d d@3z b judgdsissdBanus poTOPHOTO TPaHIIEEKONATENIT — BO3MOKHOCTh
pa3pabOTKU MHUCTBIX TPYHTOB OJiarojapsi MpeBpalIEHUIO pOTOpa B AUCKO-(pE3epHBIi
AJIIEMEHT MPHU 3aMEeHE KOBIIEH 3yObsiMU.

Poropnas mammna (puc. 5.13, 8) MOkeT MPOKAIBIBATH TPAHIIIEH NTyOUHOM 10 3-X U
mpunor ot 0,8 mo 2,5 merpoB. Ona umeer Oonee Bbicokuit KIIJ u OGombiryro
MPOU3BOAUTENILHOCTh pa0OTHI, UEM IIEMHAS, HO PhIThE 00Jiee TITyOOKHUX TPAHILIEH 1JIs HeE
npoOJeMaTU4HO, T.K. BJIEYET 3a COOOM CHIJIBHOE YBEIIMYEHHWE MacChl U TrabapuToB
HaBECHOTO 000PYAOBAHUS.

Tpanmeekomarenu MPOU3BOAATCS Ha 0Oaze Koa€cHeXx (puc. 5.13, O wmmm
ryceHnyHsIx (puc. 5.13, B, ) coenmammH. [Ipu 3ToM TsAraun Ha T'yCEHMYHOM OCHOBE
JAI0T TaKhe MPEUMYIIEeCTBA, KaK:

* OOJIBIIYIO TPOXOAUMOCTD U CLEIJIEHUE C TPYHTOM,;

= 60J1€€ BBICOKYIO MOIIIHOCTD, ITPU 3TOM MOIIIHOCTHBIE BO3MOXHOCTH PEKOPACMEHOB
nocturaroT 1500 n.c.;

* BO3MOXHOCTh KaK HAaKJIOHHOTO, TaK U BEPTUKAIHHOTO PACIIOIOKEHHUS PaMBbI C
PeXYIIMMU dJEeMEHTaMU. BepTUKanbHO pacrojoKeHHas pama pacimupseT 00JacTh
NPUMEHEHUSI HKCKaBaTOpPa, MO3BOJISAS KOMATh TPAHIIEH HAa XOJIMHUCTOM MECTHOCTU U
CKJIOHAX.

* CMEIICHUE paMbl OTHOCUTENIBHO TAraya JJig KOMKW TPaHIIEW BIOJIb JOPOTH, O
npaByto JHOO JIEBYIO CTOPOHY OT HEE.

Bce mopenu TtpaHmeekonaresnie OTHOCATCA K OOHOM M3 TPEX BO3MOKHBIX
kareropuii: 30 dzts ¢ OB Q & & B ilz0O C3ismelds W3 ¥ dzf O3

[ Odzts 6 OB OyergoEcara (Ppuc. 5.13, G) cripoeKTUPOBaHBI ¥ pa3pabOTaHbI I
WCIIOJIb30BAaHUSI B HEOOJIBIIMX TMPOEKTaX MO TMPOKIAJIKE pa3IuvHbIX KabeneH,
BOJIOTIPOBOJIOB, Ta30MPOBOJIOB M JAPYIMX HMHKCHEPHBIX KOMMYHHKanui. Takue
TEXHUYECKHE CPEJICTBA CIIOCOOHBI CO3/1aBaTh TPAHIIIEH, IITyOMHA KOTOPHIX gocTturaet 120

CaHTUMETPOB.
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Puc. 5.13. Buasr Tpanmeexonareneii: O— MEMHON TpaHIIIeeKoaTe s Ha 0a3e

KOJIECHOTO TPAKTOPa; B — I'YCEHWYHBII TPaHIIEEKONATENb;
9 — pPOTOPHBIN TpaHIIeeKONnaTesb; G— MajgorabapuTHBIN TpaHIIEeKOoaTeNb;
H — crieliMalIbHbIN TpaHILIeeKoNnaTeNb 1isl padOThl HA CKIOHAX;

J — TpaHIeekonarenb-kabeaeyKiauuK
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s s i3 O € 1padmiiegronarenu (puc. 5.13, O, ) B BAHOOJIBIIICH CTEIICHN HAXOISAT
IPUMEHEHHE B MAcITa0HBIX MPO(HECCHOHAIBHBIX MPOEKTAX, PEATH3yEMbIX B TOPOICKUX
YCIOBHSAX. DTO 000pYyIOBaHKME, OTIMYAIOIICECsS BBICOKOH MaHEBPCHHOCTHIO, MPHHSTO
UCIIOIB30BaTh I NPOKJIAJKA BCEBO3MOMKHBIX KOMMYHHMKAIUH B chepe KUIUIIHO-
KOMMYHAJIBHOTO X03sHcTBa. K HUM OTHOCATCS HE TOJBKO ra30MPOBO/IbI, BOJOMPOBOIE,
HO u TenedoHHBIE Kabeaw, a TakXke OJJICKTPHUYECKHe MpoBojga. I ryOuHa
pa3pabaTbiBacMbIX UMH TPAHIIICH, KaK IIPABHUJIO0, OFpaHHUYEHA 2 METPAMH.

[TpousBoacTBo IS W ¥ Y depamneekonareneii (puc. 5.13, 9) Hale/IeHO HA BBITYCK
npopECCHOHATBHBIX TEXHHUUYCCKUX CPEACTB, MPEAHA3HAYCHHBIX I 3()QPeKTHBHOM
IPOKJIAIKA TPYO M APYTUX THIIOB MHXXEHEPHBIX KOMMYHHKALNN B TSHKEIBIX pabOUYMX U
KIMMAaTHYCCKUX  YCIOBHMSX. Takhe MOJEIM OCHAIIMAIOTCA CaMbIMA  MOIIHBIMH
JIBUTATCIIIMU, @ B HEKOTOPBIX CIydasX M HaBECHBIM 000pymoBaHueM. OHU CITIOCOOHBI

pa3pabaThiBaTh TpaHieu TiyonHou 10 240 caHTUMETPOB.

532ZHaBecHOW TpaHWwWeekonarTtensb

Ecnu crpouTtenbHON KOMIAHUU HE YacTO MPUXOJUTCS MPOKIAIbIBATh TPAHIICH, U
OHa HE X0YET BKJIAIbIBATh CPEICTBA B TPAHIIICEKOIATENb, KOTOPHIH OyIeT MPOCTanBaTh,
MO>XHO HCIOJIb30BaTh HABECHYIO YCTaHOBKY. HaBecHble TpaHIeeKonaTreabHble U
0apoBbIe YCTAHOBKU OTIMYHO PabOTAIOT IPH YKIAJKE APEHAKHBIX TPYO, DIEKTPUIESCKUX
CUJIOBBIX Kabesel, BOJOMPOBOAOB M JAPYTHX MOJOOHBIX KOMMYHUKAITMOHHBIX JTUHUI
nuamerpom 110 150 mm. TpanmeexkonaTenu u 0apoBbie YCTAHOBKHU SBJISIFOTCS OJTHUMH U3
CaMBbIX pacIpOCTPAHECHHBIX HABECHBIX OPYAHMH JJIS TIOTPY3YUKOB C OOPTOBBIM IIOBOPOTOM
Y TYCEHUYHBIX MUHHU-TIOTPY34YHMKOB. J[7151 HUX TIpeaararoTcs pa3IndHbIe PeKYIIHUE e ,
peIHa3HAYCHHBIC VISl Pa3HOTO THUITA TPYHTOB U 00EMOB PaboT.

[Torpy3unku ¢ OOPTOBBIM TIOBOPOTOM M TYCEHWYHBIC MUHHU-TIOTPY3YUKHA TIpU
JIOBOJIbHO BBICOKOW MOIIMHOCTA ¥  TMPOU3BOJUTEIBHOCTU MOTYT OBITh OYEHB
KOMITAaKTHBIMH ¥ TIPOKJIQ/IBIBATh TPAHIIEH B TAaKMX TECHBIX MECTax, Inie ObuIo Obl
HEBO3MOJKHO BBITIOJIHUTH PabOTy KOMIIAKTHOMY CaMOXOJHOMY TpaHIIIEeKoIaTeto 0e3
CUJICHBS JJIA ONeparopa WM Ha CUJIBHO TEPEeCeYECHHONM U TPYIHOMPOXOJIUMOMN

MECTHOCTH. cheHI/I‘IHBIC INOrpy34nKu 00ecIIeYnBaroT POBHOC IIJIABHOC ABWIKCHUC ITPHU
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BBIEMKE TPAHIIEH 0APOBOW YCTAHOBKOW M K TOMY K€ OTJIMYAIOTCS HU3KUM yJEIbHBIM
JABJICHMEM Ha IPYHT, 3 CUET 3TOI'0 MEHBIIE OBPEKAAIOT OKPYKAIOIIYIO II0YBY.
OpHako cuyMTaeTCs, YTO HABECHBIE TPAHUICEKONATENH, YCTAaHOBJIICHHBIC Ha
NOTPY3YHKax C OOPTOBBIM IMOBOPOTOM M KOMIIAKTHBIX TYCEHUYHBIX, HE JOIMYCKAaIOT
HUKAKUX UMITpoBU3anuid. Oneparop uMeeT JUllb OTPAaHUYEHHYI0 BO3MOKHOCTD KONATh
y3KH€ TpaHIIEH IO NpsAMOW JuHUU. Kpome TOro, HaBECHbIE TPAHIICCKONATENIH JAKE
caMbIX OOJNBIIMX THUIIOPA3MEPOB OTPAHUYEHHI B BO3MOXHOCTAX: OHH MOTYT

MPOKJIAABIBATh TPAHILICH TITyOHMHOM TpuOau3uTesbHo 10 1500 MM u mmpunoi 10 300 MM.

5330co06eHHOCTMN 3Kcnanyataumm TpatH

Yame Bcero TpaHILIEEKOIATENb HABSIIMBAIOT HA MUHH-TIOIPY3UHKH, YKCKaBaTOPbI-
HOTPY3YMKH WA HKCKAaBaTOPbI Maccoit 10 15 T. BaxkHo nmpaBuiibHO og00paTh HaBECHOM
TpaHIlleeKonaTeb, Handoee NOIAXOAIINN Il JAHHBIX KOHKPETHBIX YCIOBHI paOOThI,
a I OTOrO CIIEyeT IPOAHAIIM3UPOBATH PsAJl BOIIPOCOB.

['myOuHa ¥ mMpUHA TpaHIlEeH, BbIOOp arperara M MallWHbI-HOcUTENs. [Ipexne
BCEr0, CIEAYeT BBIACHUTb, KakOW TJIyOMHBI W IIMPUHBI TpAHIIEH MOTpeOyeTcs
IIPOJIOKUTH. BOJIBIIMHCTBO TpaHIIEEKOINATeIe JOCTATOYHO YHUBEPCAJIbHBI, U BCE K€
ybenurech, nmpuoOperas WM apeHAys TpPaHILIEeKONaTedb, YTO C €ro IMOMOILIBIO BbI
CMOJKETE MPOJIOKUTH TPAHIIEH BCEX HEOOXOUMBIX pa3MEpPOB — 10 MIyOUHE U IIUPHUHE.

Ecnu crpouTenbHas miomazka HeEBeIMKa W padoTaTh MPUAETCA B YCIOBMSIX
TECHOTBI, JIy4llle BbIOpaTh HEOOJBIION HABECHOMN TpaHUIEeKONaTeNlb ISl KOMIAKTHON
MallMHbI, HampuMep, MOrpy3uMka ¢ OOpTOBBIM NOBOpOoTOM. Jlaxke HebombIIMe
NOTPY3YUKU C OOPTOBBIM TOBOPOTOM MOTYT MPOKJIA/IbIBATh TpaHUen rryonHou a0 900
MM U mupuHOM 10 250 mm. K TomMy e, CTOMMOCTh BIIQJICHUSI U SKCIUTyaTalluu Y
KOMIIAKTHBIX arperatoB MeHsbie. Eciau tpebyercss Tpanuies riay0xke WIM HIHMpe, WIA
IPYHT OyZET TsDKeNbI, MOXKHO BbIOpaTh TpaHIIeeKoNaTesb, MpeAHa3HAYEHHBIN s
KOJIECHOTO WJIM TYCEHUYHOTO MOrpy34rKa O0JIbIIEro TUIIOpa3Mepa, ¢ TITyOnHOM BbIEMKU
npubausutensHo oT 600 1o 1500 MM u mmpuHo# Tpaniien ot 150 go 300 MM, Hanpumep,

Delta TR1500. Y mamuHbl OOJNBIIETO TUIIOPAa3MEpPa BBIIIE MPOU3BOIUTEILHOCTD, OHA
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MacCUBHEE M COCOOHA MPOTUBOCTOATH 0OJiee BBHICOKUM Harpyskam, 0ojiee ycToilunBa
npu padote. Ho skcrutyaranus Takoro arperata OyJeT U CTOUTh JOpOKe. YUTHTE, MpU
MPOKJIAJIKE TPAHIIIEHU B ChIITyuYeM I'PYHTE HYKHO OTKalbIBaTh TPAHIICIO IIy0)Ke U LIUpPE
3aJJaHHBIX Pa3MEPOB, YTOOBI KOMIIEHCUPOBATH OCBHIMIAHUE TPYHTA, BO3MOKHO, JJISl 3TOTO
noTpedyercst 000pyaoBaHKe OOJIbIIETO TUIIOPa3Mepa.

l] EMmj ded ydzr 2 d dzd TGuisxdygodnidataciu GasdBaHi armmHbl I
TpaHIlIeeKonaTessl BbIOMPAETCS B 3aBHCHUMOCTH OT BUAA M COCTOSHUS NMOBEPXHOCTH
rpyHTa. ['ycennuHas xooBas o0ecrieyuBaeT MallMHe BO3MOKHOCTh HE MTPOBAIMBATHCS
B cJ1a0bIi TPYHT, a TaKKe BBICOKOE TAroBoe ycuire. KojleCHyI0 X0/I0BYI0 PEKOMEHIYIOT
BBIOMpATH, KOraa TpeOyeTcsl BICOKUN Temn padoT. B 3aBepuieHne olieHUTe, CMOKET JIU
JlaHHAasi MAIlIMHA BBIIIOJIHUTE Pa0OTy B TEUEHHUE OTITYILIEHHOTO Ha HEE BPEMEHU?

Pacxon moToka M JaBieHuWE B pabodyeM THUAPOKOHTYpe. ODHEProcHadX eHue
TpaHILIEEKONaTeNsl ONPENEIeTC PacXOAOM IOTOKAa M AABICHUEM B T'MJIPABINYECKOM
paboyem koHType. CrneayeT BBIICHUTh 3TH MapaMeTpbl THUIPOCUCTEMBI 0a30BOM
MaiuHbl. OOBIYHO 151 pabOTHl HEOONBIINX TpaHIIeekonarenen, Hanpumep, Delta TR
900, Ha MuHH-TIOTpy3uuKax TpedyeTcs pacxoa oT 30 1o 75 n/mun u nasnenue ot 120 10
210 6ap. Tunuuynble TpeOOBaHMS MO BEIUYMHE MOTOKA U JABJICHUIO JJI KOJECHBIX U
I'YCEHUYHbIX MUHHU-TIOTPY3UHMKOB CPEAHUX U OOJBIIUX THUIOPa3MEPOB COCTAaBISIOT 40-
150 n/mun u ot 140 1o 290 Gap.

AJdtd d.KemzaBuit Ynpon3BoauTenn BEITYyCKAIOT Pa3IMYHbBIC HEMH U 3yObsI
TpaHIlIeeKonaTeNIel, NpeIHa3sHaueHHbIEe U1 Pa3IudHbIX TpyHTOB. IloaTOoMy, mpexne
BCET0, HY’)KHO BBIICHUTh XapaKTEPUCTUKHU IPYHTA, C KOTOPBIM MPEACTOUT padoTaTh. OT
TOTO, HACKOJIbKO MPAaBWJIBHO OYyJEeT clenaH BbhIOOp TUNA LENH W 3yObeB, 3aBUCUT
IIPOU3BOJAMTEIILHOCTD arperara.

Ecnu XapakTepuCTUKU TPYHTa MOMEHSIOTCS WA HY)XHO H3MEHUTh UIMPUHY
TpaHIleu, 3yObs Ha LEMU MOXKHO JIETKO M OBICTPO 3aMEHHUTb, OHH KPEMSATCS K LENU
O0oiTaMH WIM TpPUBApUBAIOTCA. BOJNTOBBIE COETUHEHMS TO3BOJISIIOT OBICTpEE MEHATH
WHCTPYMEHT, 3aTO MPUBAPEHHbIE 3yObsi HE OCTA0HYT BO BpeMsi pabOThl, X HE HYXKHO
nonrsaruBaTh. Llemu  Moryt ObITh  «KOMOWHHUPOBAHHBIMH»  T.€.  OCHAILATHCS

OJIHOBPEMEHHO 3yObsIMU pa3HOTo TUia. M0XHO U3MEHSATh KOJIMYECTBO 3yObEB Ha IICTIH,
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yTOOBl M3MEHHUTHh BEJIMYMHY AABJICHHUS Kaxxaoro 3yda Ha rpyHrt. Llemm s camoro
TBEPAOr0 IPYHTA OCHAIIAKOTCA 3yObSIMH C CaM03aTaYMBAIOIIMMHKCS HAIJIABICHHBIMU
pesllaMu U3 KapOouaa Boibppama. MHorma takue pesibl MOTYT TOBOPAYMBATHCS B
nporecce padoThl, YTOOBI U3HAITHBATHCS PABHOMEPHO.

[Mp 1 B 0 AlexoTopble  mpoW3BOAWTENM  MpEAJIaraloT  KOHCTPYKIMU  C
HEIMOCPEACTBEHHBIM ITPUBOJOM TPAHIIEEKONATENs] OT TUAPOMOTOpPA, Y APYTUX MPUBOJ
OCYILECTBIISIETCA 4Yepe3 peaykrop. Mcmonp3oBaHue penykropa Uil NPUBOAA LENU
TpaHIlIeeKonaTes, MPeHA3HAYCHHOMN ISl TSDKEIIBIX YCIOBUM paboThl, — 3TO HAJEKHBIN
Y SKOHOMHUYHBIM CHOCOO YBEIMYEHHUS MOUIHOCTH KONAHUS MO pa3syMHOW 1eHe. Ilpu
HEIMOCPEICTBEHHOM MPUBO/IE LIETIb ABUKETCS OBICTPEE, HO CPOK CITYKOBI €€ 3a CYET ITOrO
ObIBaE€T KOpOUYE, a TAKOM Ba)KHBIN MapameTp, Kak KPYTAIIUA MOMEHT, — OBIBACT MEHBIIIE
II0 CPABHEHHUIO C XapaKTEPUCTUKAMHU arperarta ¢ IpUBOJOM 4epe3 PEAYKTOP.

3ayuncTHOW BOomATAMOA KOMIUIEKTAIIMA WIX B KAa4eCTBE OIIUH K
TpaHILEEKONaTeN0 0OBIYHO Mpeaaraercs 3auucTHor Oammak. OH mpegHa3HAuyeH JUIs
OoJee TIAaTEeIbHOW OYUCTKHU TPAHIIEN OT OCHINAIOUIETOCs TPYHTA U TIO3BOJISIET MOTYYUTh
TPaHIICIO0 C POBHBIM U YHUCTHIM JTHOM. ['pyHT, cOOMpaeMblii IYTOM, MMOJXBATHIBACTCS
cKpeOkaMu 0apoBO#i 11eMU U MOJHUMAETCS Ha TOBEPXHOCT.

BokoBoe C Me We H Apanmeekongredd RAOTyA KOMILUIEKTOBATHCS
KapeTKol OOKOBOTO CMEIIEHHUs, KOTOopas TO3BOJISET MaiinHe padoTaTh OJMXKe K
NPEensATCTBUAM HarnogoOue cTeHbl AoMa. CMEIeHHe MOXKET OCYIIECTBISATHCS BPYUHYIO
WIN TIPY IOMOIIM rufponpuBoza. Eciau pabota npou3BoauTcst BOIU3M OT MPENSITCTBUS,
MO>KET MOHAJ00UTHCA CHAThH IIHEK, IEPEMELIAIONINN TPYHT OT Kpas TpaHIIEH.

Mpuemb p&GadsmsiBare TPaHIICCKONATEIb HYXHO TaKHUM 00pa3oM,
4YTOOBI CTpeyia Jiekana ropu3OHTaIbHO Ha 3emie. [lepen Tem, kak HauaTh padoTy,
HEOOXOJMMO PpACIOJIOXKUTh CTpeJly Ha PACCTOSHUM HECKOJbKMX METPOB 03311
UCXOJTHOM TOYKM TmpeAmnojiaraemMoi TpaHmen. [[ns Toro, uToObl mOMO00paTh
cOaaHCUPOBAaHHBIE CKOPOCTH XOJa W LEMH, HEOOXOAMMO MpOrpeTh [BUTATeNlb U
BBIBECTU Ha PEKUM CPEAHUX MITU BBICOKMX 000OPOTOB M HAYaTh MEIJIEHHO MPOJABUTATHCS
BIIEpEN, 3aT€M IIOCTEIIEHHO OIyCTUTh HOCOK CTpensl B 3emnto. Korma crpena

TPAHIICCKOMATCIIA OKaXCETCA B I'PYHTC C HAKJIOHOM Ha Hy)KHBIfI YToJI, OHyCKafITC
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TpaHIIeeKonaTedb 0 TE€X MOp, MOKa pacloJ0XEHHAas CJI€Ba OMOpHas JbDKAa PaMBI
TPaHIIEEKONaTeNsl HE OKa)XXETCd IUIOTHO MprbkKaTa K TPYHTY, MHA4€ TPaHIIES MOXKET
0Ka3aThCs HEMPSMOJUHEWHON M ¢ HEpaBHOMEPHOM TIIyOuHOMN. PexoMeHiyeTcs nepKath
TpaHIIeeKoNaTe b Mmox yrmoM oT 45 mo 60°, mpu Takux yrmax obecreunBaeTcs
MakKcUMalbHasi TPOU3BOJUTENBHOCTh. [JyOMHA TpaHIIed MOXET W3MEHSIThCS
pPEryJIMpOBKOM yIJla HAaKJIOHA WHCTPYMEHTa W W3MEHEHUEM IOJIOKEHUS OMOPHBIX
cana3ok. Cienyer y4duThiBaTh, YTO B XOJ€ paOOThl 3yObsl 3aTyIUIAIOTCA W ILIMPHUHA
TPaHILIEH YMEHbIIIAECTCS.

JIBr>KeHME ey JTydIlle HAYMHATh ¢ HEOOJIBIIION CKOPOCTH, MOCTEIIEHHO AOBEAS 10
80% OT MakCUMalabHOW. DTO MO3BOJIUT MOHATH, C KAKOW CKOPOCTHIO MOKHO paboTaTh U
MOYYBCTBOBATh HArpy3Ky J0 TOTO, KaKk OHAa CMOXXET MPUYMHHUTH YIIepO arperary.
U Yls d lpgdbora npu MakCHMambHONH CKOPOCTH IBM)KEHHUS ILIEMH PEAKO SBIISIETCS
ONTUMAJILHON JJIs1 00ECIIeYeHHUs] HauBbICIIEH TTPOU3BOAUTEILHOCTH TPAHIIIEEKOIaTEsl.
3acTaBisis MalIMHY paboTaTh HA MaKCUMAaJIbHON CKOPOCTHU, OTEPaTOp PUCKYET OBICTPO
3aTynuTh 3yObsi. OCHOBHAs 1eNb OlepaTopa — padoTaTh MPU HAUMEHBLIEH CKOPOCTH
I[ETH, HE CHUYKasl TIPOYKTUBHOCTHU. 3yObsl TOJDKHBI KOMATh IJIABHO U B TO KE BPEMS C
BBICOKOU MPOU3BOIUTENBHOCTHIO.

[ToHemHOTry mo/aBaiiTe MAlIMHY 3aAHUM X0A0M. ClenyeT YBEJIHMYHBATh CKOPOCTh
X0J1a 10 TeX Mop, MoKa 000poThl ABUTaTEeNs HEe yMeHbInaTcs Ha 10% (200-300 06/muH).
Jlanee HYXHO CJIEIUThH 3a TAXOMETPOM M OJHOBPEMEHHO 3aMEUISITh CKOPOCTh padOThI
nenu. Ecnu aBurarens yBEIMYHMT 4YUCIO OOOPOTOB, HEOOXOIMMO CHOBA YBEIUYHTH
CKOpOCTh XO0/1a JI0 T€X MOp, MOKa JBUraTedb HE 3aMEUIUTCS. DTO ACHCTBUE CIENyeT
NOBTOPATH KaXXJIbIN pa3, KOrja KOJIM4eCTBO 000POTOB JBUTATEINS BO3PACTAET.

B oOmem cimydae, CKOpOCTh IBMKEHHSI MAIlTUHBI 3aBUCUT OT TJIYOWHBI TpPaHIIEH,
IIUPUHBI, XapaKTEPUCTUK TPYHTA W MOIIHOCTH MaIIuHbI-HOcUTENs. Eciau ckopocTh
JBIDKEHUS OyJIeT CIMIIKOM BBICOKOM, TPAHIIIEEKOIATeIh MOXKET 3aCTPATh B TPYHTE.

MaiivHy He clieyeT BBIBOJWTH Ha IMOJHYK) MOIIHOCTb, €CJIA TOJBKO TPYHT HE
HACTOJIBKO MSTKHM, YTO TTO3BOJISIET OBICTPO 0€3 Tpy/1a MpOoKIaabIBaTh TpaHiier. OObBIYHO

MEH/TyeTCsl, YTOOBI MAIITHH TaJia mpu 75% oT nostHoM MorHOCTH. Hanbosbmas
€KOMEHTyeTCsl, 9TOOBI Ma apaborana 75% ot nonHoM MottHOCTH. Hanbonbia
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IPOU3BOAUTENLHOCTh JOCTUTAETCA TNpU pabdoTe TpaHIIEEKOomaTenast ¢ KPYTSAIIMM
MOMEHTOM, BEJINYMHA KOTOPOTo cocTaBisieT 90% OT MUKOBOro 3HAYEHHUS.

Henb3s genath KpyThie MOBOPOTHI B IPOIIECCE MPOKIIAAKU TPAHIIEH. DTO MOTpedyeT
OTPOMHOI MOIIHOCTH M CO3JIaCT OMAacHylo Harpys3ky Ha ctpery. Eciam HeoOxomumo
clenaTh y TpaHIIeW Pe3KUid MOBOPOT, HEOOXOAMMO MPOKOMATh TPAHIICI JO MecTa
MIOBOPOTA, BBIHYTh W3 TPAHIIICH CTPEITy M PACIIONIOKHUTH 1MOJ HEOOXOAMMBIM yIiIOM Ha
JI0OCTaTOYHOM PACCTOSIHMM OT MPOJIOKEHHOW TpaHIleH, a 3aTeM HayaTh MPOKJIaJbIBATh
BTOpY!O TpaHiuero. [IpoknaasiBath ee pekomenayercs Ha 30-50% riay6xe, yeM ykazaHo
B UepTeXke, J0 TMEepeceueHus] ¢ MepBOW TpaHIeed, T. K. B MECTe MEpPECeueHus: IBYX
TpaHIe Ha JHO HACKITIETCS MHOTO 3eMiid. Heo0Xx01MMo paciimpuTh MECTO MepeceueHus
TpaHIIeW (BBIKONMATh BHYTPEHHUW YTOJd), 4YTOOBI TOMECTHIICS CTUO TpyOBl, eciu
yKJIaJbIBaeTCs TpyOa TOCTATOYHO OOJBIIOrO JUaMETpa.

Texo06cnyXWa@Esk e BHUMAHHC CIeAyeT oOpaiiaTth Ha pabodHid
UHCTPYMEHT — Lienib. PekoMeHyeTcss 00CIyKUBaTh LIENb JABAXK/bl B JCHb — OUYMILATH,
IIPOBEPSTH COCTOSIHNE 3yObeB, 3aMEHSIs1 N3HOIIEHHBIE, 1 BOCCTAHABIUBATH MOJIBUKHOCTD
NIOBOPAYMBAIOIIUXCS PE3LOB. Takxke claeayeT U3MEPATh HATSXKEHUE LIEMU: PaCOIOKUB
CTpemy TOPU30HTAIBHO U3MEPUTH PACCTOSTHIE OT HIYKHEN TOBEPXHOCTH CTPEITBI 10 ST H.
PaccrostHie JOMKHO COOTBETCTBOBAaTh BEJIMYMHE, YKAa3aHHOW B MHCTPYKLIHMH IO
SKCIUTyaTanuu. Ecnu 1ienp HaTSHyTa CIUIIKOM CHJIBHO, MalllMHA 3aTpavyuBaeT OOJIbIle
MOIIHOCTH Ha €€ BpallleHWe U Harpy3KH Ha CTPENTy BO3pPacTaloOT, a €CIIU cl1abo — MOXKET
BBINACTh U3 HANIPABJIAIOIINX CTpEbl. B 000uX cityyasix pe3ko BO3pacTaeT U3HOC LIETH, U
MOJIINITHAKA KOHIIEBOW OMOpHl. PerymspHoe o0OCIy)XKHBaHHE IIEMU TO3BOJSET

noaACPKUBaTh €€ B OIITUMAJIbBHOM pa6oqu COCTOSHHU.

54, CpaBHUTEeNbHbBIA aHanNnuMi 3KCKaBaTOp e

W Tpanimeekonareny, ¥ SKCKaBaTOPhl 3aHUMAIOT ONpPEIeTICHHBIC HUIIIM B 00JIacTH
3eMJICPOMHBIX  paboOT. OKCKaBaTOPhl B  CTPOUTEIHCTBE HCIOJIB3YIOTCS — YaIle
TpaHuieekonarened. OT4acTH 3TO OOBSCHAETCS TpAAMUIMEl: CTPOUTENH MPOCTO
MPUBBIKIIM KOTIATh TPAHIIEN HKCKaBaTOPOM. B CTpOUTENBHBIX KOMITAHUSX UCIIOJIb3YETCS

MHOKCECTBO OKCKaBaTOPOB /I BLIIMOJHCHHUA PAa3HBIX pa60T, U CTPOUTCIN HEC BUIAT

149



MPUYMH UCIO0JIb30BaTh KaKyI0-TO CIICHHAIBHYIO MAaIlIMHY JJIs1 BBIEMKH TpaHiied. O Hako
B ONPEACIICHHBIX YCIOBHUSIX TPAHIIECEKONaTeIn MMEIOT MPEUMYIIECTBa TMepen
HKCKaBaTOPAMH.

TpaHWwWeeKkonaTenu

1 toj d d3lz h ;] Tpdsuac€konarens Moxer o0ecrneuuTh 0OJIee BBICOKYIO, YEM
HKCKaBaTOp, MPOU3BOJUTEIBLHOCTh MPHU BBIEMKE TpaHIIEW OOJBIION MPOTSKEHHOCTH,
Majiol uiIM cpeaHedl riayOunbl. Hampumep, mnpu nOpokiaake MOpPOTSHKEHHBIX
MarucTpajbHbIX TPYOONPOBOAOB, T/i€ TIIyOMHA TpaHIIen cocTaBisieT okoio 1,8 m. [Ipu
BBIEMKE TPYHTa IPOU3BOJUTEILHOCTh TPAHIIEEKOMAaTEsl MOXET MPEBBICUTH JTaHHBIN
NOoKa3aTelib 3KckaBaropa B 6 pa3. BooOuie B CTpOUTENbCTBE MPUMEHSAIOT OapOBbIE
MAaIllMHBl PA3IUYHBIX MOAudUKaMi, Hape3aromue 1-3 menu mupuHor 140-500 MM u
rryouHoi ot 1 10 6 M. CKOpoCcTh Hape3aHusl B 3aBUCUMOCTH OT YKCJIA IIEJIEH, YCIOBUIA
pe3aHus U KPEmoCTH pa3padaThiBacMOT0 IpyHTa WM TOPOJIbI cocTaBisieT oT 2 1o 1000
M/4.

['ycennuHble TpaHIlleeKONaTe N, OCHAIIICHHBIE CKAIbHOM IEMNbI0, MJIM KaMHEpe3Has
OapoBasi MalllMHA TMOKa3bIBAIOT BEJIUKOJICMHBIC PE3yIbTaThl MPU KOMAHWW TPaHIIECH B
TSOKENBIX,  IUIOTHBIX M CKaJMCTBIX  TPYHTaxX  Onarojgapss  CIOCOOHOCTH
BBICOKOIIPOU3BOAUTENIBHO PE3aTh U pa3pyllaTh CKaJbHYIO IOPOY, HAPUMEP U3BECTHSIK,
passuBas nasnenue 10 1,4 kr/cm?. CTEHKU TpaHIIEH MOKHO OCTaBIATh BEPTUKAILHBIMH,
¥ B HUX TPOIIE YKJIAIpIBaTh TPYOHI (puc. 5.14).

Bricokas MpoOM3BOAUTENHHOCTh HMMEET OOJIBIIIOE 3HAYEHUE, TMOCKOJbKY, Kak
MPaBUJIO, CPOKU MPOKIIAJKH TPYOOIPOBOIOB WJIM CTPOUTENILCTBA KAKUX-THMO0 OOBEKTOB
BechMa kecTkue. [IpuBeneM Takoil mpumep: CTpOUTEIbHAss KOMIAHUS MPOKJIAIbIBajia
BOJIOTIPOBOJI B TOPHO00BIBaONICH miaxTe. UTOOBI BHIKOMIATH TPAHIICIO) B CKAJIHMCTOM
IPYHTE, CTPOUTENIM UCIOJIb30BAIM YEThIPE OKCKaBaTOpa MW OJUH TYCEHHYHBIN
TpaHIIeeKonaTedb. B JaHHBIX  YCIOBHSIX OJWMH TpaHIIEEKoMmaTeldb MOKa3al
MIPOU3BOIMTEIILHOCTh OOJIBIIIE, UeM BCE YEThIpe dKCKaBaTopa BMecTe! Kpome Toro, eciu
y Bac €CTh YEThIPE IKCKABATOPa, BaM HY)KHO IUIATUTH 3apIUIaTy YETHIPEM OrepaTopaM U

BCC YCTBIPC MAIINHEI 3alIPpaBJIAATh TOILJIMBOM.
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Puc. 5.14. IlpoknagsiBaHuE TPAaHIIEN C BEPTHUKAIbHBIMU CTEHKAMU

JUTS YKIIAJIKU TPYyO

KauecTtBo TpaHiieun, BBIPHITON TpaHIIIEEKOMATENEM, YacTO OBbIBAET JIydllle, 4eM
HKCKABAaTOPOM: €CIIM TpaHIIeeKomnaTellb 000pYyIOBaH TOYHBIM MO pa3MepaM TpaHIIEH
pabouynM OpraHoM, MalIuHa MOXXET TPOKJIAIbIBaTh TPAHIICID, POBHO TaKyIO II0
pasMmepamM, Kak 3aJaHa, C TIOCTOSHHOW Ha BCEM MPOTSHKCHUH IMUPUHOM, YHCTHIMU
PSMBIMH OOKOBBIMH CTEHKaMH | IIJIOCKUM POBHBIM THOM. Koria HE00X0IMMO YII0KUTh
KOMMYHHUKAIIIIO HeOOJIBIITON BETUIMHBI, HAIPpUMEp KaOeIb WM TPyOy MaJIOTO THaMeTpa,
Jy4IIie UCTIOIB30BaTh TPAHIIICEKOMATENb, T. K. OH CMOKET BBIKOTIATh TPAHIIICIO MEHBIIEH
IIMPUHBI, YeM DOKCKaBaTop, YK€ TOTOBYIO IJs YKJIQJAKH KOMMYHHUKAIIWU.
Tpanmeekomnareny (Kak U YKCKaBaTOPhl) MOTYT OCHAIIATHCS JIEKTPOHHBIMHU CHCTEMaMH
ynpasiennsi co cnyTHukoBoil HaBuraiuedn GPS/ T'JIOHACC nyst mpoBepku pa3MepoB
(IMpUHBI ¥ TITYOWHBI) U TPACCHI PU BBIEMKE TPAHIIIEH.

Ecnu pazmepsl 0apoBoii yCTAaHOBKH TPAHIIIEEKOIATENs TI0,I00paHbl PABMIIHHO, OHA

OyZeT BBIHUMATh POBHO CTOJIbKO TPYyHTa, CKOJIBKO HEOOXOAMMO, T. €. MEHbIIE, YeM
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IKCKaBaTop. OTO uUMeeT OOJbIIOe 3HAYCHHE, HalpUMep, B CUTYyalluH, KOI/a
IPOCTPAHCTBO ISl pabOThl OTPAaHMYEHO W Majlo MecTa ISl YKJIaJAKH H3BJICUYECHHOTO
IpyHTA.

Tpanmeekomnarens 0ojiee KOMIAKTEH, YeM 3KkckaBatop. Ecinu paboTy HeoOXoaumo
BBITIOJIHUTh B YCIOBUSX TECHOTHI, TJe JakKe HEOOJBIIOW HJKCKaBaTOpP HE CMOXKET
Pa3BEpHYTHCS, C BHIEMKOW CITPaBUTCS TPAHILIEEKOATEIb.

M3BneueHHBI TpaHIIeeKoNaTeIeM TPYHT paBHOMEpPHO wu3MenbueH (puc. 5.14),
PaBHOMEPHO pacrojaraercs mo Kpaw TPaHILIEeU, U €ro MOXKHO CHOBA MCIIOJIb30BATh JJIs
oOpaTHOH 3achilku TpaHiied. brmarogaps 3Tomy, Kak MpaBuio, HET HEOOXOIUMOCTHU
CHEUUAaJbHO 3aBO3UTh MarTepuan sl OOpaTHOM 3achlIKM TpaHUIEH W mocie
TpaHILEEKONaTeNlss MOXHO Cpa3y BBIIOJHATH CIEAyolue 3Tanbl padoTsl. Wyt
clenoM KpaH WM TpyOOyKIaauuk OyJeT OmycKaTh TpyOONpoBOA WIM Kaleiab B
TpaHILEIO0, 3aTeM Oysb103ep OyIeT 3achlaTh TPAHIICIO U YIUIOTHATH B HEM IPYHT.

TpaHmeekonarenb MEHbBIIE MOBPEXKJIAET IOBEPXHOCTHYIO IIOYBY U IOCIE
OKOHYaHUS pabOTHI MpoIIE U JemieBie OyAeT MPUBECTH B MOPSIOK Ta30H WIH JTOPOKKY
Ha ajilee mapka.

1 4 H s Mis:GsnbcthTku Tpanimeekomareneii, Kak 3TO 4YacTO OBIBAET, SIBISIOTCS
OPOAODKEHHEM MX JOCTOMHCTB. TpaHIIeekomnareab — 3TO Y3KOCIEUHUaIU3UPOBAHHOE
«HHILIEBOE» 000pYyI0BaHUE, OH MOKET BBIIIOJHSATH JIUIIb OJIHY pabOTy: KONaTh TPAHILEH,
npuyeM, KaKk OTMEYallOCh BBIIIE, OTPAaHMUYEHHOW HIMPUHBI, TIyOuHBI U oObema. Eciu
TpaHILEeKoNaTelb MPOKJIAAbIBAET TPAHIICI0, KOTOPYK HEOOXOAMMO KpEHUTh
onayyOKo#, Hy)KHa euie Opuraja WIM MAalllhHA, OMYCKAalollas U yCTaHABIMBAIOIIAS
onanyoky. Ecnu ke Hcrnonp3yeTcsi 3KCKaBaTop, OH CaM MOXKET OMyCKaTh ONaidyOKy B
TPAHILEIO.

Ha HecBS3HBIX W CBHIMYYUX TPyHTaX MPOU3BOAMTEIHLHOCTh TpPAaHIIEEKOMATeNs
HeBenuka. [Ipum paboTe ¢ TSHKENBIMM KaMEHHUCTBIMM TPYHTaMU pe3lbl U Jpyrue
KOMIIOHEHTHI TpaHIIeeKonaTenss ObICTPO BBIXOIAT W3 CTPOs, a 3aMEHa U PEMOHT
0o0XOoasTCS HEAemeBo. BBuUAy TOro, 4Yro W3BJIEKAaeMBIH TPYHT 3HAYUTEIHHO
U3MENbYAeTCs, SHEpPro3aTparbl MW pacxoj] TOIUIMBA y TpaHIIEEKOMNaTesss IOBOJBHO

BeNUKU. TpaHuieekonaTenu J00AT POBHbIE MOBEPXHOCTU, AHO TPAHIIEH MOBTOPSET
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JUHUIO TIOBEPXHOCTH 3€MJIM, MO3TOMY B HEKOTOPBIX CIydyasX MOXET MOHag00UTCs
JIOTIONIHUTEIBHO  BBIPABHUBATh  JTHO TpPAHIIEH IIOCJIE  3aBEpIICHUS  PabOTHI
TpaHIIeeKOnaTes.

QK cKaBaToOQpbl

1 toj d d3lz h ;] Igdsamap — HamMHOrOo OoJiee yHUBEpCAllbHAs MAIIMHA, YeM
TpaHiieekonaresib. OH MOXET caM BBIKONATh TPAHILCI0, OIMYCTUTh B HEE OMalyOKy,
yIOKUTH TPYOHBI (puc. 5.15), cHOBa 3aK0MAaTh U YINIOTHUTH TPYHT B TpaHIee. IKCKaBaTOP

MOJKCT pa6OTaTB Ha ITIOBCPXHOCTAX JIF000Tr0 THII4, B TOM YHUCJIC CHUJIBHO IICPCCCUCHHDbIX.

Puc. 5.15. Takyro TpaHiier TpaHIIEeKONaTeIeM He BBIPOCIIIh — TOJIBKO

9KCKaBaTOpOM

[IpenMymiecTBOM KOMIAKTHOI'O 3KCKaBaTopa SBISETCA. HAJU4YMe IMOBOPOTHOMU
CTpEJIbl U HYJICBOTO WM OJIM3KOTO K HYJIIO BbUIETA 3aHEH YacTH HAJCTPOWKH, UTO
MTO3BOJISIET IKCKABATOPY, B OTVIMYME OT CAMOXOAHBIX U HABECHBIX TPAHILECEKOINATENEH,
KOIaTh TPAHIIIEW HEMOCPEJACTBEHHO BO3JIE CTEH W JAPYTUX MOJAOOHBIX CTPOCHUM, BAOJb
060ounH gopor. Eme oJHUM TPEHMYIIECTBOM Y HEKOTOPHIX MOJENEH SIBISETCS
BO3MOXKHOCTh CJABWUTaTh TyCEHHIBl. ITO MO3BOJIIET KOMIIAKTHBIM 3KCKaBaTOpam
Mpoe3XaTh Yepe3 BOPOTA M JAKE NBEPU MOMEIICHUW I MPOKJIAJKKA TpaHILIECH B

MNOMCHICHUAX W BHYTPCHHHUX ABOpPaAX. Pe3uHoBBIC I'YCCHHIIBI IIO3BOJISIFOT MHWHU-
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HKCKABaTOpaM MEPEABUTaThCA MO MOJIaM B KPBITHIX MOMEUICHUSIX WJIM MO ra3oHam, He
MOBpEXKAast UX.

1 4 H B8 Mls:ssfprckaBaTopa 4acTo HE CIIOCOOCH BHEIPHUTHCS B CKAJIbHBIN
TPYHT BBICOKOM KPEMOCTH. DTO O3HAYAET, YTO CTPOUTEISIM MPUXOAUTCS UCIOIB30BATh
THJIPOMOJIOTHI, 4TOOBI pa30UTh TaKoW TPYHT. ECI MCTIOIB3yeTCs THAPOMOJIOT, TPaHIIIes
OyZeT UMEeTh B TMOMIEPEYHOM CEUCHUH TpareleuaabHy0 (OpMy, TOTOMY YTO OTIEpaTOp
cHavaja OyJeT BBIKANbIBATh Y3KYIO TPAHIICIO C TMOMOIIBI0 THUAPOMOJIOTA, a 3aTeM
3aMEHHUT THAPOMOJIOT Ha KOBII W OyAeT pacimmpsATh U YIIIYOJsATh €€ KOBIIOM. B
pe3ynbTaTe He TONBKO MPUAETCSA U3BJIEKATh TPyHTa OO0JbIe, 4eM HE0OX0IUMO, HO JTaXKe
MIOTOM YaCTHYHO 3aCHINAaTh, YTOOBI MPUBECTH Pa3MEPhI TPAHIIICH 10 3aJaHHBIX 3HAUCHUH.
Wuorna crpouTenyd HMCHONB3YIOT JIBE MAIIUHBI OJ[HA, OCHAIEHHAS THIAPOMOJIOTOM,
pa30buBaeT ckaily, a BTopas BCJIE] 3a Hel KOBIIIOM KOMAaeT TpaHiieio. B mobom cioyuae
9TO TPHUBOAUT K JOTMOJHUTEIBHBIM 3aTpaTaM BpPEMEHH U  HCIOJIb30BAHUIO
JIOTIOJIHUTEIBHOTO 000PYAOBAHUS HA CTPOUTEILHOM OOBEKTE.

DKCKaBaTOpbl YaCTO U3BJIEKAIOT OOJIBIINE KOMbSI U TJIBIOBI TPYHTa, KOTOPHIE IS
0o0paTHOM 3acChIKK TPaHIEHW HY>KHO MPEIBAPUTEIBHO W3MENbuuTh. [loaTOMy bacto
NPUXOJIUTCS 3aBO3UTh MaTepwan Juisi oOpaTHOM 3achIlIKM TpaHIIeH, a 3To
JOTIOJTHUTENIbHBIC 3aTPaThl BPEMEHM M CPEICTB. A €CliM TPOU3BOJUTCS BBIEMKA
CKaJIUCTOTO TPYHTA, CIOKHOCTEM BO3HMKaeT emie Oosbiie. UYToObl HCIONB30BATH
BBIHYTBIA TPYHT IS OOpaTHOW 3achIIKM TpaHIIEH, HEOOXOJWMO €ro BBIBO3HTH,
nepepadaThiBaTh B APOOMIIKE U 3aTE€M BO3BpAlllaTh HA3aJl HA CTPOUTEIHHYIO TIJIOMIAJIKY.
B HEKOTOpBIX Cilydasx 3aTpaThl HAa 3aCHIKYy Ja)Ke MPEBBIMIAIOT CTOMMOCTb BBIEMKH
TpaHIIIEH.

B HekoTopbIx crenuduueckux yCIOBUSX SKCKABATOP MPUMEHSATH HEAP(HEKTUBHO
WIM HEBO3MOXXHO W BBITOJIHEE HCIOIB30BaTh TpaHIeeKkonarenb. Hampumep, eciu
NPUXOAUTCS KOMaTh CKaldbHBIM TpyHT. COBpPEMEHHBIE JKCKABAaTOPHI C MPABUILHO
M0I00PaHHBIM KOBIIOM-PBIXJIUTEIEM CITIOCOOHBI KOTIAaTh MPUOIU3UTETHHO 95% TsKETbIX
U TUTOTHBIX KAMEHHUCTBIX M CKaJbHBIX TPYHTOB, KOTOPBIC TPAJAUIIMOHHO OBLTH «chepoit
NeSITeIbHOCTH TpaHIeekomnatenei. Ocraromuecs 5% MoUuTH CIJIOUIHBIX CKaJl IPUIETCS

pa3pabaTbIBaTh TPAHIICEKOIATEIIEM.
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Ecnu ucnonb3yercs 3KCKaBaTop, MHO TpPaHIIEHM HEU30€KHO OyIeT HEPOBHBIM,
«BOJIHHCTBIMY», CTCHKH TOXE HEPOBHbBIE, MECTAMU IIHPE, YEM HYXKHO.

PekxkomMeHpagauyunm:

PekoMmeHyeTcss MCIOJIb30BaTh KCKAaBaTOP, & HE TPAHLIEEKONATENb B CIAEAYOIIHNX
CIIydasix:

* €CJIM IIMpUHA U TIyOMHA TpaHIIEeH JTOJKHBI ObITh OOJbIIE, YEM MOXKET BHIKONIATh
TpaHieekonarens (mupuHor 6oxee 300 mm u rayoke 1500 mMm), Hampumep, mpu
yKIajgke TpyO OONBIIMX JIUAMETPOB; HSKCKaBaTOp CIOCOOEH KomaTh IIyOxke, 4em
OOJBIIMHCTBO TPAaHUIEEKONATENEH aHAIOTMYHON pa3MEPHOCTH;

* npu OOJBIIUX O0beMax pabOT MU HAJIUYUU JOCTATOUHOTO MPOCTPAHCTBA IS
pabOThI MOIIIHOTO 3KCKaBaTOPa;

* €CJI CTEHKH TPAHILIEH JOJDKHBI ObITh HE BEPTHKAIBHBIMU, 3 HAKIIOHHBIMU, YTOOBI
o0ecneunTh 0€30MacCHOCTh padOUYUX, HAXOASIINXCS B TPAHIIIEE;

= eCJIM HeoOXOUMO U3BJI€Yb IPYHT U BBIBE3TH €r0, TPAHIIEEKONATEIb HE CMOKET
3arpy3uTh TPYHT B TPAHCIIOPTHBIE CPE/ICTBA;

= KOIJla pY BbIEMKE TpaHIIe TpeOyeTcsl MOJIHUMATh U YKIIaJbIBaTh B HUX TPYOBI
WJIA CTPOUTENbHBIE KOHCTPYKIIMH, OTIATyOKY;

= xorjga TpeOyeTcs OTpbITh TPaAHIICI, HE TMOBPEAMB HUMEIOIIMECS B 3eMJe
KOMMYHHUKAIIH;

= Korja TpeOyeTcsi IpOPbITh TPAHIICIO C YYaCTKaMH Pa3HOM IIMPUHBI.

55. MpaBunna TexXxXHUKKN BGeszonacHOCTU MNpwu
Ma WnH
1. 3anpemaeTcss paboTaTh C HE3ATSHYTHIM KpPEIUIGHHEM Y3JIOB W JAeTalieh
3EMJIEPOMHBIX MAIIIVH.
2. [Tpu paboTe 3KCcKaBaTOpa HE pa3penraeTcsi MPOBOIUTH KaKue-In00 paboThI CO
CTOPOHBI 320051.
3. B nepabouee Bpemsi qoJDKHA OBITh MCKJIIOUEHA BO3MOXKHOCTH CIYYailHOTO

3aIlyCKa MalllnHbI, ITYCKOBBIC YCTpOﬁCTBa JOJIDKHBI OBITH BBIKJIFOUEHBI U 3alICPTHI.
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4. [lepen paGoToif MaImIMHBI JOKHBI OBITH YCTAaHOBJIEHBI OMACHBIE 30HBI,
BBICTABJICHBI PEAYNPEAUTENbHbIE HAJIUCH U OTPAKICHHUS.

S. [1yTh, IO KOTOPOMY HEPEIBUTAIOTCS 3€MJIEPOMHBIE MAIIMHBI, JOKEH OBITh
3apaHee BBIPOBHEH, a Ha CJIA0bIX TPYHTAX YKPEIUIEH MHBEHTAPHBIMU IIIUTAMH.

6. Bo Bpems aBMKEHHS OJJHOKOBILIOBOTO 3KCKaBaTOpa €ro CTpesry He00X0AuMO
YCTaHOBUTB CTPOTO 10 HANIPABJIECHUIO X0/1a, a KOBII OCBOOOIUTH OT IPYHTA, IPUIIOTHATH
HaJ 3emiiert Ha 0,5—0,7 M 1 3aKpenuTh OT paCKaunBaHMUS.

7. 3anpenaeTcs NepeIBUKEHUE SKCKaBaTopa ¢ Harpy>KEHHbBIM KOBILIOM.

8. [Ipu pa3paboTke caadbIx, MPONUTAHHBIX BOJOM MM OOJOTUCTHIX TPYHTOB BO
n30eX)aHue OCAJIKM 3€MJIEPOMHBIX MAIlMH CIEIYET YCTpauBaTh JICKHEBBIE IOPOTH W3
OpeBeH, OpycbeB win UMTOB. [1o Mepe mepenBUKeHUs: HIKCKaBaTopa OCBOOOAUBIINECS
MaTepHalbl pa3peiaeTcs nepeKaabBaTh BIEPEI.

Q. [Ipu paGoTe pacCMOTPEHHBIX 3E€MJIEPOMHBIX MalIMH  pabOTHUKAM
HEOOXOMMO OCYILECTBIAThH CIACAYIOUINE MEPhl MPEAOCTOPOKHOCTH: HE HAXOAUTHCS Ha
OpOBKE TpaHILIEH B OMACHOM 30HE ACHCTBHUS CTPENbl C KOBILIOM; CIEIUThH 3a CUTHAIIOM
HKCKABATOPILMKA; HE MOJXOJUTh K Kparo TpaHILEHd BO BpeMs padOThl 3eMJIEPOMHBIX

MaIllMH B Mpeesiax MPU3Mbl 0OpyIIEHUs TPYHTA.

56. Bonpocbhkl gnga caMOKOHTpPpO~NnA4

1. Kakue mammubl oTHOCATCS K 3emiepoilHbIM? Kak oHM moJpa3aensitoTcs no
pexumMy paboTbi?

2. Urto Takoe 3KckaBaTop?

3. N3 kakux onepanuii COCTOUT pabOyuil IUKJI OJTHOKOBILIOBOT'O SKCKaBaTopa?

4. B uem otnuume pabodero MMKIAa MHOTOKOBIIOBOTO JKCKaBaTopa OT
OJTHOKOBIIIOBOT'O?

S. Kaxkue cyxonyTHbIE€ SKCKaBaTOPbI CYIECTBYOT?

6. Kaxkue Tumel 3KCKaBaTOpPOB 3KCIUTYaTUPYIOTCS Ha Kapbepax?

7. Kaxue BuibI cHII0BOTO 000PYI0BaHUS UCIIOJIB3YIOT Ha SKCKaBaTOpax?

8. Kakue BuIbl TPUBOJOB HCIOJB3YIOT B 3KCKABaTOpax I IEepeadu

JIBIDKCHUS OT IBUTATENS K pab0ounM MexaHu3Mam?
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Q. Kakue Buspl X040BOr0 000pyA0BaHUs UCTIONB3YIOT HAa SKCKaBaTOpax?

10. Kak pa3nuuaroT 3KCKaBaTOPHI MO IKCIUTyaTAIlHOHHOMY IpeTHA3HAYCHHIO ?

11.  Yto Takoe sKCKaBaTOPHBIN 32001 ?

12. Kak pa3nuyaroT MeXaHU3MbI SKCKaBaTOPOB 10 KHHEMATHUECKOMY ITPU3HAKY?

13. UYro Takoe MexaHWYecKas NpsiMas HarmopHas Jomnata skckaBaTopa? Eé&
OCHOBHO€ Ha3HaueHHE?

14. Kak pa3auyaroT OCHOBHBIE THUIBI MPSMOM JIOMAThl 3KCKABATOPOB B
3aBUCUMOCTH OT CUCTEMbI HAIIOPHOTO MEXaHU3Ma U KOHCTPYKIIUU CTPEIIbI?

15. T'me HaxomuTcs ceqIOBOU IOAIIHUITHUK? B ueM ero ocHOBHOe Ha3Ha4YcHUE?

16. Uro Takoe ruapaBanueckuii skckaBaTop? I ae npumensercs?

17. W3 kakuX KOHCTPYKTHUBHBIX 3JIEMEHTOB COCTOUT THJIpaBIMYecKas oOpaTHas
jonara?

18. B ueM 0coOeHHOCTH dKCKaBaTOpa-apariaiiHa?

19. U3 kakux KOHCTPYKTUBHBIX AJIEMEHTOB COCTOUT UCIIOJIHUTENbHBIN MEXaHU3M
JparianHa?

20. Kakas ctpena japariaiiHa HE MCHOJB3YETCS B CTPOUTENIBCTBE B HACTOSIICE
BpeMsi?

21. T'me 3ameiicTBOBaHBI  MHOTOKOBIIOBBIE  3KckaBatopel? Kak  oHu
NOAPA3IAEISAIOTCS?

22. Kakme MHOTOKOBIIOBBIE JKCKABaTOPhl TMPUMEHSIOT Ha  OTKPBITBHIX
paszpaboTkax?

23. B d4em oTiinume OAHOMOPTATBHBIX SKCKAaBATOPOB OT ABYXIMOPTAIBHBIX?

24.  Yto Takoe nienHo# 3xckaBarop? Ero Haznauenue?

25. Uro Takoe poropHsIii skckaBaTtop? Ero HazHaueHwue?

26. Uro Takoe (pesepHblil axckaBaTop? Ero HazHauenue?

27. Kakue MHOTOKOBIIOBBIE IKCKaBATOPHI OTHOCSTCS K CTPOUTEIILHBIM?

28. Kakume oTeuecTBEHHbIC TMPOUBOIUTEIN BBIMTYCKAIOT OKCKaBaTOPHl B
Hacrosee Bpems B Poccun?

29. Uro Takoe Tpanmeekonarenb? Kakue 3a1auu B CTPOUTETHCTBE BHITIOIHSIET?

30. Kakue BuabI TpaHilleeKoNaTeae CymecTByoT?
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31. B dem oTimume MEMHOTO TPAHIIEEKOMATeNsi OT pOTOPHOTO?

32. I'nme nmpuMeHSIOT HaBECHBIC TPAHILIEECKONATEIH?

33. Jlms 4gero Hy)XHa KapeTKa OOKOBOT'O CMEIIECHHWS B TpaHIIEEKomaTelsie IMpH
BBIIIOJIHEHUH CTPOUTEIBHBIX pad0oT?

34. B ueMm 0cOOEHHOCTH ITPUEMOB pa0OThI TPAHIIICCKOTATEIAMU?

35. Kak mpaBUIbHO OCYIIECTBUTH BBIOOp MEXAYy TpaHIIEeKomareaeM M|
HKCKABATOPOM JIJIsl HCIIOIB30BAHMS B 3eMJICPOMHBIX paboTax, B 3aBUCUMOCTH OT LieJei

MCXaHH3allun CTpOI/ITeJII)CTBa?
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