Jlekuusi 6. DpUKIHOHHBIE NEpeIavYu
1. ®puKIMOHHBIE MepeIavYn

@pPUKIMOHHOW Mepenadye Ha3bIBAIOT MEXaHU3M, B KOTOPOM JIBUKEHUE OJ-
HOTI'O JKECTKOIO 3BEHa MpeoOpasyeTcs B ABMXKEHHE IPYIOro »KECTKOTO 3BEHa 3a
CYET CUJI TPEHHS B KOHTAKTE.

Bce ¢puknronHslie nepegadn IeiT Ha ABE TPYNIbL: Hepesyaupyembie U pe-
eyaupyemole, AN eapuamopsi. 1lociieHne no3BONSIIOT IUIABHO U3MEHATh NIEpena-
TOYHOE OTHOLIEHHE HEMOCPEACTBEHHO B IPOLIECCE PAOOTHI.

[unuuapuyeckas 1 KOHUYECKask Heperyaupyemble (PpUKIUOHHBIE TIepeiaun

Cuna TpeHus cOo3JaeTcs 3a CUET MPUKATUS 3BEHBEB APYT K APYry, T. €. CH-
JIOBBIM 3aMbIKAHHUEM.

N3 Heperynupyembix (QPUKIMOHHBIX Mepeiad HauOoJbIIee paciupocTpaHe-
HUE MONYYWIH yuiuHopuueckue U konuueckue. IIpocreiimas nuauHapuyeckas ne-
penaya cocTouT U3 Beayiero 1 u Beagomoro 2 kaTkoB. J[Jis OIHOW U3 ONOp Mpemay-
CMOTPEHA BO3MOYKHOCTh CMELIEHHUS 110 HAIPABJIEHUIO K IPYTOM, YTO UMEET LIEIIbIO
co3JaHre HEOOXOIMMOM CUIIbI aBieHus: F, B koHTakTHOM 30He. [IpukaTue KaTkoB
SBJIIETCSI HEOOXOAUMBIM YCJIOBHEM pabOThl (PUKIIMOHHOW Tepeaadu, €ro ocy-
MICCTBIISIIOT JTUOO TOCTOSIHHOM CUJION (Ccujla TSKECTH, yIpyras cujia MpY>KUHBI,
yopyrasi Cujia, BbI3BaHHAs MPEIBApUTENLHON nedopmariuell 3BeHbEB), TNO0 pery-
JUPYEMOM CUIIOHN, 3aBUCSIIEH OT BEIMYUHBI padodeil Harpy3Ku.

K HeperynmupyembiM (GpUKIIMOHHBIM TIEpeadaM TaKKe MOTYT ObITh OTHECe-
Hbl MEXaHM3MBbI, MPeoOpa3ylolre BpallaTeIbHOE IBWKEHUE B MOCTYMNaTEIbHOE:
3TO MEpeAadyu BUIA KOJECO — PEJIbC WIM KOJIECO — TPYHT IJIA BEAYIIUX KOJeC
TPAHCIOPTHBIX IKHUMAXKEH, BAJIKU MPOKATHBIX CTAHOB, PA3JIMYHBIE JIEHTONPOTIK-
HbIE YCTPOMCTBA U .

Cpenu DOCTOMHCTB (DPUKIIMOHHBIX TMeEpenad CIAeAyeT OTMETHTh MPOCTOTY
KOHCTPYKITMHU, Oe3yJapHOe BKIIOUEHHWE WM TUIABHOCTH JBWKeHUsA. Hemocratkamu
SIBJISIFOTCSL YIIPYTOE CKOJIBKEHHE B KOHTAKTE KaTKOB, OOJIBIIINE HATPY3KHA HA OTIOPHI
BaJIOB, BEI3BAHHBIC HEOOXOIUMOCTHIO CO3/IaHUS 3HAYUTEIIbHBIX YCUIINN MTPUKATHS,



cpaBHUTENbHO HeBbIcOKUe 3HaueHus1 KIIJ[ u nepenaBaemoit momrHoctu. KITJ[ ot-
KPBITBIX CHJIOBBIX Iepenay cocrasisieT Becero 77 = 0,8 ... 0,92, mist 3aKpbITHIX TIEpe-
nay 1 = 0,92 ... 0,98. Okpy»xHbIE CKOPOCTH KaTKOB OTKPBITBIX CHUJIOBBIX MEpeaay
He npesblimaT 10 M/c, 3akprIThIX — 20 M/c.

Heperynupyemble PpUKIMOHHBIE NEpe/ladyn MPUMEHSIOT TJIaBHBIM 00pa3om
B IPUOOPOCTPOCHUH, TaM TJi€ IJIABHOCTh X0J/ia, OECUIYMHOCTh U 0€3yJ1apHOCTh
BKJIFOUCHHUSI OCOOCHHO BaXKHBI, a TMepefaBaeMas MOIIHOCTh CTOMT HAa BTOPOM
TJIaHe.
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CxeMbl HeperyJIMpyeMbIX (PUKIMOHHBIX Ieperad

2. Kunematuka GpuKIMOHHBIX Mepeaay

N3-3a nepopManiiy KaTKOB B 30HE KOHTAKTa BOSHUKAET YIPYTroe CKOJIbkKe-
Hue. B pe3ynbrare okpykHasi CKOPOCTh BEJOMOT'O KaTKa HECKOJIbKO MEHBIIIE, YEM

y BEIyIIETO:
V, = (1_ Q)V ’

rae kodpdurment ckonbxenns = 0,01 ... 0,05 .

BoeiBog dopmysibl, onpenensiomeil nepeiaTroyHoe OTHOIIEHUE Nepeadn ¢
UUJIMHAPUYECKUMH KaTKaMH, 10 CYTH, MOBTOPSIET BBIBOJI aHAJIOTUYHOU (DOPMYJIBI
JUT. PEMEHHOU MEPEIaun:
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3HaK MUHYC O0YCJIOBJIEH Pa3HOHAMPABIEHHOCTHIO BPAILIEHUSI KATKOB.
JIns KoHMUecKoi mepenayn (puc. 6) IUAMETPhbl KATKOB MPOMOPIIHOHATBHBI
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CHUHYCaM yTJIOB O1 M 02, IOITOMY

- sin g,
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3HaK MHUHYC B 3TOH (pOopMyJie HE CTaBsT, MOCKOJBbKY IpHU Tepeadye BpalieHUs
MEXIy HemapajjieIbHbIMUA BajlaMH MOHSTUE COHAINIPABICHHOCTU BPAILICHUS TEPSIET

cMbIc. B ciydae opToroHansHoi KOHM4ECKOM nepeaaun O, + 0, = 1/ 2, nepena-
TOYHOE OTHOLICHHUE

195,
1-¢)

3. Cuj10BO#i aHATU3 HMIHHAPUYECKOH (PUKIIMOHHON Mepeaavu.

Paccmotpum nmnmHApuYeckyo (QpUKIMOHHYIO Tiepenauy. [ns mepenauun
BpAIICHUS OKPYXKHAs cuja (CM. PUC. BBIIIE) JOKHA ObITh MEHBIIIE CUIIBI TPEHUS:

F < FTp, wm KK, = FTp,

riae ko3¢ durrent 3anaca cuerienus K = 1,25 ... 1,5 B cuioBbix nepenayax u K = 3
B IIpUOOpax.
CornacHo 3aKOHY TpEHUs,
FTp = fF..
3nech Fr — pagmanbHOe ycuiwe, WK CHia MPUKATUSA KaTKOB; f — koaddunmeHt
TPEHUS B KOHTAKTE.

Heo6xoammo 3aMeTUTh, 4TO Oaronaps 00JIbIIOMY pa3HOOOpPA3UIO TIPUMeE-
HSIEMBIX MaTEpHAJIOB, 3HAUYCHUS KOA(POUIIMEHTA TPEHUS HMEIOT 3HAYUTEIIbHBIN
pa3opoc. Tak, cTaibHBIC U YyTYHHBIE KATKU CUJIOBBIX Mepead C 1eIbl0 YMEHbIIIe-
HUS W3HOCAa pabOTalOT B YCIOBHMSX CMas3Kd, IpHU STOM 3HauyeHus f HeBenwku:
f = 0,04 ... 0,08. Mcrnonp30BaHue ke TaKUX MMap MaTepHAIIOB, KaK KOXa, JEPEBO
WM PE3UHA TI0 YYTYHY 0€3 CMa3KH MO3BOJISIOT JOBECTH 3HaUeHUs KodhduimeHTa
Tpenus 110 0,5 u naxe BbIIIE.

C moMmoIIpio 3aMiCaHHbIX PABEHCTB HEOOXO0IUMAasi CHJIa MPUKATHS KaTKOB B
3aBUCUMOCTH OT TIOJIE3HOU OKPY>KHOU CHIIBI MOKET OBITh BhIpaxkeHa (OpMYJIIOi

Ezéﬁ

Ecin, x npumepy, nonoxuth f = 0,05 (1s cTaapbHBIX WU YyTYHHBIX KaTKOB B
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YCIOBUSIX MacisiHOM cMma3ku) u K = 1,5, noiayuum
F. =30F.

[TosrydeHHBIN pe3ynbTaT WIUTFOCTPUPYET OCHOBHOM HENOCTATOK (PPUKIIMOHHBIX I1e-
penay, orpaHUYMBAIONIIMN UX MPUMEHEHUE: CUJIA MPHXKATHUSA KAaTKOB OKa3bIBAETCS
CYLIECTBEHHO 0OJbIlIeH, UeM MoJe3Hast OKpYXKHas cuja, B JaHHOM Ipumepe — B 30
pa3! bonbias Harpy3ka Ha KaTKU MepelaeTcsl Ha OMOphl BajoB, YTO TpeOyeT mpu-
HATHS KOHCTPYKTUBHBIX MEp IO YCHJIEHHIO KaK CaMHUX ONOp, TaK U JPYrUX JeTa-
neil nepenaun. B urore, MmaccorabapuTHbIe MOKa3aTeNd IPU OAMHAKOBOM mepesa-
BAaEMOI MOIIHOCTH Y (PPUKIIMOHHBIX TMEpead OKa3bIBAIOTCS CYIIECTBEHHO OoJiee
BBICOKMMHU, YE€M Y Iepeaad ApyruxX BHJIOB.

4. Bapuaropsl

Bapuaropsl npenHasHadeHsl 11 0€CCTyNeHYaToro peryJiupoBaHus nepena-
TOYHOTO OTHOIIEHUS, & CIEI0BATEIIbHO, — IJIABHOTO M3MEHEHHSI 4acTOThI Bpallle-
HUS BBIXOJHOTO Bayia. DTOT BUJ (PPUKIIMOHHBIX Mepejad OTIMYAETCS KOHCTPYK-
TUBHBIM pa3zHOOOpa3ueM. B mpakThke MalmHOCTPOCHUS MOIYUYWIIM paciopocTpa-
HEHUE CJEAYIOUIUE BUILI BApUATOPOB: JIOOOBBIE, KOHUYECKHE, MHOTOJUCKOBHIC,
TOPOBBIC, KIUHOPEMEHHBIE U JP.

KoHcTpykius BapuatopoB MO3BOJISET B MPOIECCE UX PAOOTHI U3MEHSITH T1e-
pEAaTOYHOE OTHOILIEHHUE B OMPEIEIICHHBIX MPEAeax:

imin S i S imax.

Benuuuny D, paBHYI0 OTHOIIIEHUIO YKA3aHHBIX MPEEIIOB, HA3bIBAIOT AUANa30HOM
pEeryJIMpoOBaHus BapuaTopa:

min
OHpCIIGJ'H/IM AUAIla30H PEryjanpoBaHUsA JI000BOTO BapuaTtopa (CM. puc. HI/I)KC).

MakcumanbHOE 1 MUHUMAJIBHOE 3HAYEHHUS MIEPEIATOYHOTI0 OTHOLIECHUS 3aBUCAT OT
IPAaHUYHBIX ITOJIOKEHUN BEYLIEr0 KATKA, ONPEACIISIEMBIX TAPAMETPOM I2:

| _ 0, _ If2ma1x . | _ 0, _ IF2min
max - ) min — -
(DZmin r1 Q)Zmax r1
Takum o6pazom,
D — r2max
r2min

Ha npakrtuike nuana3oH peryjaupoBaHMs JOOOBOTO BapuaTopa OrpaHUYMBA-
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10T 3HaueHneM D < 3, xoTs TeopeTnuecku BO3MOXKHBI U 00Jiee BBICOKHE 3HAUYEHUS,
MOCKOJIBKY TIPHU Imin — 0 D — oo, TexHuueckasi peanu3anus O0OJbIINX 3HAYCHHUH
D HeBO3MOXHA, MOCKOJBKY IPH MajbIX I PE3KO BO3PAaCTaET I€OMETPUUYECKOE
CKOJIBKEHHE U U3HOC KaTKOB, B TO BpeMs Kak KII/I nepenaumn nagaer no Hyis. Xa-
paKTepHO, uTO JI0OOBOI BapuaTop JOMYCKAET PEeBEpPC ABMXKEHHUS, KOT/Ia BEIyIIUI
KAaTOK IIEPEMEIIAIOT Ha APYTYI0 CTOPOHY OTHOCUTEIBHO LIEHTPA AUCKA 2.
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Cxembl (DpUKIIMOHHBIX BapUaTOPOB: a — IO0OOBOIA;
0 — KOHUYECKHI;, 6 — MHOTOJIMCKOBBIH; & — TOPOBBII

[TpunIun paboThl KOHUYECKOTO BapraTopa BIIOJIHE aHAJIOTHYCH MPUHIIUITY
paboThI T0OOBOTO BapuaTopa, C TOW Pa3HUIICH, YTO BEIOMBIM KATOK UMEET KOHU-
4yeckyto Gopmy.

KoHcTpyKIins MHOTOJIMCKOBOTO BapwaTopa BKIIIOYAET JiBa Habopa JMCKOB
HUAJTUHIPUYECKON U KOHMYEeCKOM (hopmbl. Kaxkaplil OTIENbHBIA JUCK MMEET BO3-
MOHOCTh CBOOOJIHOT'O TIEpEMEILICHHsI BAOJIb OCH Balia. [Ipu npunoxkeHuu K Kpau-
HEMY U3 BEIYIIUX JUCKOB OCEBOTO ycuius F, Bcs cuctema mpuxouT B COCTOSTHUE
MJIOTHOTO MPYOKATHSI B KOHTAKTHOM 30HE, YTO OOECIIeUrBaET Mepeaady BpalleHUs
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U TI0JIE3HOM Harpy3ku. BapeupyembiM mapameTrpom sBisieTcs paauyc i, 3aBUCH-
U OT PACCTOSHUS MEXAY BalaMH, KOTOPOE MOKET U3MEHSTHCS 110 YCMOTPEHHUIO
omneparopa.

B topoBOoM BapuaTrope MexXay BEIyIIMM M BEIOMBIM KaTKaMH, UMEIOIIUMU
TOPOUJANTBHYIO KOHTAKTHYIO TOBEPXHOCTD, PACIIOI0KEHBI TPOMEKYTOUHBIE KATKH.
W3meHsist yrojl ¢ HaKJIOHA OCEl MPOMEXKYTOYHBIX KaTKOB, ONEPATOP TEM CaMbIM
M3MEHSET pPaJnyChl BpallleHUsI KOHTAKTHBIX IISITEH HAa BEAYIIEM U BEJOMOM KaTKax.
COOTBETCTBEHHO, UBMEHSIETCS U MIEPENATOYHOE OTHOILLICHUE.

KimHOpemMeHHBbII BapraTop UMEET JIBE Napbl pa3IBHKHBIX KOHYcoB. Onepa-
TOpP C MOMOIIBIO CHENHAIBHOIO BUHTOBOTO MEXaHHW3Ma pa3/IBUraeT OJHY W3 Map
KOHYCOB. BTopas mapa KOHyCOB IpH 3TOM CIIBUTAa€TCS Ha TaKylO K€ BEIHYHHY.
KJiIMHOBBIIT peMeHb MEHSIET CBOE IMOJIOKEHUE, U3MEHSIOTCS PaJNyChl BpallEHUs U
NEepPEeIaTOYHOE OTHOIICHHE MeXaHu3Ma. Jluama3zoH peryiIupoBaHUs KIMHOPEMEH-
HOT'O BapuaTopa ONpeAesieTCs CleayomuMu (hopMyIaMu:

d . _d
max d min d

2max

2min D= Imax ™~ 2max

1min 1max Imin ™~ 2min

HpI/IMeHeHI/IC CIICOUAJIbHBIX HIMPOKHX KIMHOBBIX peMHeﬁ IMO3BOJEACT PCryjnpo-
BaThb IICPCAATOYHOC OTHOHMICHHC B IUAIIA30HEC 10 D =5.



