TexwHika i rexHosorii

Textixa 1 mexnono2

VIIK 629.113

TOPMO3HbIE YCTPOUCTBA C OXJTAXOEHUEM TUMA
«TEMJIOBAA TPYBA»

/.A. Bonvuenko

IOHTYHI', 76019 . Isano-Ppanxiscok, eyn. Kapnamcoka 15; men. (03422) 42195,
e-mail: public@nung.edu.ua

Posenaoaromuca koncmpykyii npucmpois i cucmem 018 RPUMYCOB020 0XOJ00HCYBAHHA nap mepms 6apabanHo-
i CMpIuK060-KOOOKOBUX 2ATIbM, W0 NPAYOIOMb HA eexmi mennogoi mpyou. Haseeoeno npunyun pobomu eanomis-
HUX npucmpois. Bukopucmants 080CmMyniH4acmoz2o cmpiuko80-Koi00K08020 2dibMa 8 OYpoeill 1ebioyi dae 3mozy
icmomno noainuumu He MintbKu OUHAMIKY 2ANbMYBAHHsL, dle U 3HOCO-PPUKYILHI XapaKmepucmuKky 360pOmMHUX nap
mepmsi Nepuio2o CMyneHs. 2aibMd 304 PAXYHOK IHMEHCUBHO20 0XO0N00X4CY8anHs. Pozenanymo cmadii eanomyanHs.
080CMYNIHYACIUM CHPIYKOBO-KON0OKOBUM 2aNbMOM. Posensanymo pobomy 080CmyniHuacmux eaibm 6 Pi3HUX 2aib-
MIBHUX pedcUumMax

KimtouoBi coBa: cTpidKOBO-KOJIOIKOBE TalbMO, 6apabaHHO-KOJIOIKOBE TaJIbMO, OypoBa Jiebinka, pobodi mose-
PXHI WIKiBiB, ppUKIiiHA HAKIIAIKA

Paccmampueaiomes koncmpykyuu ycmpoucms u cucmem Oasi NPUHyOUMeNbHO20 OXIANCOeHUs. nap MpeHus
bapabanno- u 1eHMOYHO-KOA0OOYHbIX MOPMO308, pabomaiowue Ha d¢hgpexme meniogou mpyovl. Haseoeno npun-
yun pabomul MOPMO3ZHLIX ycmpoticms. Mcnonv3oeanue 08YXCMYNEHYaAmo20 JeHMOYHO-KOL000YHO20 MOPMO3d 8
Oyposou nebedke no36015€m CYWECMBEHHO YAVHYUUMb He MOAbKO OUHAMUKY MOPMONCEHUs, HO U UHOCO-
DPUKYUOHHBIE XAPAKMEPUCMUKU 00OPAMHBIX NAP MPEHUs. NePEoti CMYNEHU MOPMO3d 3d CYen UHMEHCUBHO20 OXAd-
orcoenus. Paccmompenvt cmaduu mopmoosicenusi 08yXCmMynenyamvim J1eHmoYHO-KOA000YHbIM MOpMo30M. Paccmam-
pusaemcs paboma 08yXCMYNeHYamvix MOPMO308 @ PAZHBIX MOPMOZHBIX PEHCUMAX

KitoueBbie ciioBa: JIEHTOYHO-KOJIOJOYHBIA TOPMO3, OapabaHHO-KOJIOIOYHBIH TOpMO3, OypoBast Jiebeaka, pado-
YKe TIOBEPXHOCTH IIKWBOB, (PPUKIIMOHHAS HAKIIAKa

The constructions of devices and systems are erdniiar the forced cooling of pairs of friction drumnc
band-shoe brakes that work on the effect of thepnad. Principle over of work of brakeedces is brought. Tl
use of two-stage band-shoe brake in a boring wassists the substantial improvement of not onlkingadynam-
ics but also wear-friction descriptions of reversars of friction of the first degrees of brake doetheir intensive
cooling. The stages of braking a two-stage bandc:dirake are considered. Work of tstge brakes is considel
in a different brake.

Keywords: band-shoe brake, drum-shoe brake, mlillvinch, working surfaces pulleys, frictional unit

[MpunynuTensHOE OXJaXKAEHHE Map TPEHUS
TOPMO3HBIX YCTPOWCTB MOABEMHO-TPAHCIIOPTHOTO
000pyIOBaHMs, JAOPOKHBIX U CTPOUTEIBHBIX Ma-
IIMH, a TAKXXE TPAHCIIOPTHBIX CPEJICTB HAIIPABJICHO
Ha MX paboTy B JHana3oHe IMOBEPXHOCTHBIX TEM-
nepaTyp HIDKE JOIYCTHMOH Ul MaTepHaloB Ha-
KITaJKH. OTO MO3BOJHUT 3KCIUTyaTHPOBATh Mapsbl
TPEHUS] TOPMO3HBIX YCTPOWCTB C YJIy4YIIEHHBIMH
M3HOCO-(PUKLIMOHHBIMU CBOMCTBaMHU H3-3a2 HEIO-
HaJaHus MaTepHuasa HaKIagoK B 30HY TEPMOJECT-
PYKITHOHHBIX TpeBpamennii. Ocobo 3¢ dexTus-
HBIM OXJIOKICHHEM I1ap TPEHHS TOPMO3HBIX YCT-
POYCTB SIBJISIETCS] CHIDKEHHE TEIUIOHArPY>KEHHOCTH
Ha 3¢Qdekre TemaoBo TPyOBI, OTHOCSIIEHCS K
KHUIKOCTHOMY OXJIQXKICHHIO.

K pa3HOBHAHOCTSIM >KHUIKOCTHOTO OXJIAXJe-
HUSI OTHOCATCSl HCTIapUTEIHHO-KOH/IEHCAIIHOHHBIS
CUCTEMBI, 110 TPUHIUIY KOTOPHIX pabOTaroT pas-
JUYHOTO pPOJia TEIUIOOOMEHHHKH, B TOM YHCIIEC U
TeruioBbie TpyObl. [locnennue mpencTaBisioT co-
60i1 repMeTHyHOE ycTpoiicTBO (B BHme Kopmyca 1,
puc. 1), paboraroriee Mo 3aMKHYTOMY IHKIY ISt
nepeayy TemIoBOro notoka () C moMoInb0 Ter-
JIOHOCHUTENS TIPU MAaJIBIX TIepenaaax TeMIepaTyphl
MEXIy 30HAMH HCIApEeHUs 2 M KOHIEHcaluu 3
(gacTu TemIOBOM TPYOBI, B KOTOPBIX ITOJ BO3JEHi-
CTBHEM MOJABOAMUMONW M OTBOJUMOM TEIUIOTHI MPO-
TEKAI0T, COOTBETCTBEHHO, TPOIICCCHI KUIICHHUS, UC-
napeHuss M KOHJCHCAIMA  TETUIOHOCHTENISA).
IIpuntun paboOTHI TETUIOBOW TPyOBI OCHOBAH Ha
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TOM, YTO TEIUIOHOCHTENb, UCIAPSSACh HA OJHOM €€
KOHIIE, TIOTJIONIaeT TeIJIoTy, a 3aTeM, KOHJCHCHU-
PYACh Ha IPYroM KOHIIE, OT/IaeT ee.

B KkauecTBe TEIUIOHOCUTENS HCHONB3YHOTCS
BOJIa, aMMHAK, METHJIOBBIH CITUPT, HKUIKANA METaILT
U 1Ip. BHyTpeHHSS TOBEPXHOCTH TPYOBI 4 IMMOKPHITA
KaMIIIPHOU CTPYKTYPOH 5, T. €. pUTHIIEM, U Jac-
TUYHO 3aIOJIHEHA TETUIOHOCUTENIEM, YTO TI03BOJIS-
€T BaKyyMHpPOBaTh OCTaBIuiics eec oobeM. Hamu-
YKe KamWUIIPHOW CTPYKTYpHI 5 B TemioBoi TpyoOe
obecrieurBaeT MUPKYISIIUIO TEIUIOHOCUTEINS TIO ¢
aprepusM (kKaHaigaMm, Ha puc. 1 He TOKa3aHBI) B
pasnM4HbBIX (hazax IMOJ BO3ACUCTBHEM KaITWILISP-
HBIX CHJI JIMOO CHIIBI TSDKECTH. MExay 30HaMHu Hc-
napeHus 2 W KoHAeHcauud 3 TpyObl HaXOAUTCS
TpaHcnoptHas 30Ha 6. Kpome TOro, BHYTpEHHsIS
MOJIOCTh TPYOBI IMEET TAapoBOM KaHal /, IO KOTO-
pOMYy Tap TmepeMeniaeTcsi OT HCApUTEILHON 30HbBI
2 K KOH/ICHCAIIMOHHOW 3 32 CYET Pa3HOCTH €ro Jia-
BJICHUH.

OddexTHBHOCTL PabOTHI TEIUIOBOKW TPYOBI B
3HAYUTEIILHOW CTENEHU 3aBHCUT OT €€ OpUCHTa-
UM, T. €. OJIOKCHUSI OTHOCUTEIBHO TMOJISI Macco-
BbIX cuil. [loa MONeM MacCOBBIX CHII MOZpasyMe-
BaeTCs IPABUTALMOHHOE, DJICKTPHUECKOE, MArHHT-
HOE U aKyCTHYECKOE TOJIsl, IICHTPOOEKHBIC CHIIBI U
T. 1. IIpu 3TOM pasiInvaroT HOJIOKUTEIBHYIO (+)
U OoTpunarelibHyr0 (—§) OpHEHTalMM TEeIIOBOU
TpyOBI, TIPH KOTOPBIX TIEPEMELICHUE TEINIOHOCHTE-
7T OT KOHEHCAITMOHHOW 30HBI K HCIAPUTEILHON
MPOWCXOJUT, COOTBETCTBEHHO, C YMCHBIICHUEM
WIN YBEJIMYCHUEM €T0 MOTCHIMAIbHON SHEPTHH.

PaznuuaroT TernoBsie TPYOBI CACTYIONIHX BU-
JIOB. KPUOTEHHBIC, HU3KOTEMIIEPATYPHOTO U CpEel-
HETEeMIIEPaTypHOTO JHAIa30HOB, BBICOKOTEMIIEpa-
TypHbIe (TemrepaTypa mapa U3MEHSCTCS B Juaria-
3oHe ot 200 mo 750 K), perymupyemsie (c mepe-
MEHHBIM TEPMHUYCCKUM COTPOTUBIICHHUEM), Ta30pe-
rynupyeMbie (CTaOMIM3alUs TEeMIIEPATyPhl YacTH
KOpIyca TpyOBI JOCTHTaeTcs MyTeM HCIOJIb30Ba-
HHUSI HEKOHJCHCHPYIOIIETOCs rasa), THOAHbIE (pa-
0OTarOT MpHU Tiepeiave TEIIOBOro MOTOKA TOJNBKO B
OJTHOM HAamNpaBJICHHUHN); TAKXKE BO3MOXHBI MX pas-
HOOOpAa3HBIE COYCTaHUS.

Hannine Bo GpUKIIMOHHBIX y3J1aX TOPMO3HBIX
ycrpoiicTts (bapabaHHO- ¥ IEHTOYHO-KOJIOJOYHBIX)
MOJTbEMHO-TPAHCIIOPTHOTO ~ O0OPYAOBaHUSA, JO-
POXHBIX M CTPOUTEILHBIX MAIIIHH, & TAKXKE TPaHC-
MOPTHBIX CPEJCTB CBOOOMHBIX CTPOUTEIBHBIX 00B-
€MOB IO3BOJISIET HCIOJB30BaTh 3G (EKT TEIIOBOH
TpyOBl. OcTaHOBUMCS Ha aHajmu3e paboT, MOCBs-
HICHHBIX JaHHOMY BWJIY OXJIQXICHUS B TOPMO3-
HBIX YCTPOUCTBAX.

/[
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Pucynok 1 —KoHCTpYKTHBHBIE 3JIEMEHTHI TeINJIOBOI TPYObI

B pa6ote [1] paccMoTpeHa KOHCTPYKITHs 0Oa-
pabaHHO-KOJIOJIOYHOTO TOPMO3a C OXJIAKICHUEM
THUIA «TEIUIoBasi TpPyOa», B KOTOPOW Ha TOPMO3HOM
IIUTE BHITIOJHEHA KaMepa, MOAKIIYEHHAs ¢ Io-
MOIIBIO ITYCTOTENBIX TPYOOIPOBOJOB K METAJLIH-
YecKMM (DPUKITMOHHBIM HAKIaJIKaM TOPMO3HBIX
KOJIOJIOK. JlaHHas cucrema sIBISICTCS HEKOMIIAKT-
HOM, TaK KaKk B HEH He MCIIOJIb30BaH 00BEM KOJIO-
JIOK TIOJT UX OCHOBaHUIMH, a TAK:KE 00bEM Haj He-
paboueii mOBEpXHOCTHIO 000A0B TOPMO3HBIX Oapa-
0aHOB.

JIByXcTyneH4YaThle  JICHTOYHO-KOJIOJIOYHBIE
TOPMO3a TI03BOJISIOT Pa3rpy3uTh TOPMO3HBIC IIIKHU-
BBl [2], HO mpu 3TOM HEoOXoauMO 3(dHeKTHBHO
OXJAKIaTh X (DPUKIMOHHBIC DJIEMEHTHI, TIOABEP-
JKCHHBIC OJJHOBPEMEHHOMY JIByXCTOPOHHEMY Tell-
JIOBOMY BO3JICHCTBHIO B IIpoIiecce paboThI.

DPPEKTUBHOCTL OXJIAXKACHUSA (HPHUKIIMOHHBIX
y3710B 0apabaHHO-KOJIOIOYHBIX TOPMO30B 3aBHCHUT
OT TOTO, B KAKOM MECTE HaXOJUTCS 30Ha KOHJICH-
calliyd TEIIOBOM TPyOBI, WMEIOMEH pasIunIHYIO
dhopmy. TemnoBast TpyOa MOXKET OBITH BMOHTHPO-
BaHa B MOABMXHBIH (0001 TopMO3HOTO OapabaHa)
WIK B HEMOJBIKHBIA (TOPMO3HAS KOJNOMAKA) HX
3JIEMEHTHI, WM MOTYT OBITH BBIHECCHBI 3a Tpee-
JIbI TOPMO3HOTO MEXaHU3Ma.

OcTaHOBAMCS Ha OCOOCHHOCTSIX KOHCTPYKITHI
u ux pabore OGapabaHHO-KOJOMOYHBIX TOPMO30B,
OXJIAKJIAEMBIX C TOMOINBI0 3dekTa “TermoBon
TpyOBI”.

Ha puc. 2 a npencrasiieH momnepeuHbli pa3pe3
0apabaHHO-KOJIOJOYHOI'0 TOPMO3a, a Ha puc. 2 6
pa3pe3 1Mo A-A 0XJIaXIaroIIero y3iia ¢ PpUKIHOH-
HBIMH 3JICMEHTaMH TOPMO3a.

BapabaHHO-KOOAOYHBI TOPMO3 COJEPIKUT
TOpMO3HOM Gapaban 1, umerorieir od6ox 2 ¢ pado-
yeit 3 u HepabOoueli 4 noBepxHocTsMu. Ha mocies-
HEH CO CTOPOHBI CBOOOTHOIrO Kpas 00oia 2 BbI-
TIOJIHEH TPWJIMB B BUJIE MOJIKPEIUISIONIETO KOJIbIa
5. B cpenneit yactu oboma 2 Topmo3Horo O6apaba-
Ha 1 pacroyioKeHbl CKBO3HBIE OTBEepCTHs 6 OJTHHA-
KoBoro jauamerpa. OTBepcThsi 6 BBIMOTHEHBI MO
nepuMeTpy 000aa 2 ¢ paBHOMEpPHBIM IIAarOM W B
HUX YCTaHOBJICHBI MUWIHHIPUYECKUE TPYOBI 7, TO-
PeIl KOTOPBIX ¢ 3ariIyIIKOH 8 HaXOIUTCS 3aItoIIH-
110 paboueii moBepxHOCcTH 3 00012 2.

[Momocth 9 HUAMHIAPHYECKON TPYOBI 7 3aImoii-
HEHA >KMIKOCTBIO, Hampumep, 25-%+IM pacTBO-
POM aMMHaKa, UMEIOIIETO BBICOKYIO CKPBITYIO Te-
mwioty mnapooOpa3oBanus. OO0beMbl moyiocTu 8 U
MAIHHAPUISCKUX TPyO 7 BaKyyMHpPOBaHBI, YTO
MO3BOJISIET MICTIONB30BATh d(DPEKT «TEIIIOBOH TPY-
OBI» I OXJIAXKICHUS (PUKIIMOHHBIX y3JIOB TOP-
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Pucynok 2 —bapa6aHH0-K0J10104YHbIi TOPMO3 (@) ¢ OXJIaKIaeMbIM YCTPOiicTBOM (0)

Mo3a. B cpenHeii yacTu TEIIOBBIX TpyO 7 MMEIOT-
Csl CKBO3HBIE KIMHOMON00HBIE oTBepcTus 10 mps-
MOYTOJIHOTO CEYEHUs, B KOTOPHIE YCTAHOBJICHBI
KJIMHONOAOOHBIE IutacTuHbBl 11, sBnsromuecs no-
NOJHUTENLHBIMH MTOBEPXHOCTSIMH  TEIUIOOOMEHA.
Kpome Toro, Goxpimii Toper (110 BBICOTE) KINHO-
nogo0Ho# macTuHbl 11 ynupaeTcs B BBICTY MO~
KpeIuismomniero konpia 5 oboga 2. Ilpu srom kmu-
HOTIO/TOOHBIE TIACTUHBI 11 cBOMME BHYTPpEHHUMH
TOPLEBBIMH TMOBEpXHOCTSIMA 12 (o mHE) co-
npUKacaroTca ¢ Hepabodell moBepxHOCThIO 4 000-
na 2 Oapabana 1. Ha HapyxHoii moBepxHoctn 13
KIIMHOTIOMOOHBIX TuTacTUH 1IMexny TermoBBIME
TpyOamu 7 BBITIOJIHEHBI HPOTOYKU 14, B KOTOpHIE
YCTAHOBJICHO MPHXMUMHOE NPY>KUHHOE KONbLOo 15.

C mpoTHBOMONOXKHON CTOPOHBI 0001 2 Oapa-
Oana 1 conpsbkeH ¢ ¢nanuem 16, B KOTOpOM BBI-
MmoJTHEHBI oTBepcThs 17. C TIOMOMIBIO TTOCIICTHUX
TOpMO3HOU Oapaban 1 mpukperuieH K ¢uaniy 16
crynuusl 18 mocpeacrsom 6onros 19. B cBoro oue-
penb, ¢nanen 16 crynuusl 18 cHuzy uepes ponu-
KoBBIH nmogmunauk 20 onmpaercs Ha moiyoch 21
3aJ{HETO MOCTA.

BayTtpu Topmo3Horo 6apabana 1 yctaHoBie-
HBI TOPMO3HEIE KOJIOAKU 22, K OCHOBaHUIM 23 KO-
TOPBIX TPUKPEIUIEHBl C MOMOIIBIO 3aKIenok 24
(puUKUMOHHBIE HAaKIAAKKU 25, uMeronme pabodyro
moBepxHOCTh 26. C Hepaboyei CTOPOHBI OCHOBA-
HuUst 23 KOJIOJ0K 22 pa3MelIeHbI X pedpa KEeCTKO-
CTH 27, KOTOpble MEXIy cOOOW COCIMHEHBI Mallb-
nem 28 ¢ npotoukoii 29. B mociieHIo0 mocaxeHa
oTTsDKHAs uinuHAapudeckas npyxuna 30. Co cBo-
0oaHOro Kpas oboma 2 TopMo3HOro Oapabana 1
YCTAaHOBJICH HaIpaBIsIOmui quck 31.

BapabanHO0-KOJIOIOYHBIN TOPMO3 C OXJIax/e-
HUE THMNA <«TerioBas TpyOa» paboTaeT ciemylo-
oM 00pa3oM. PasroHsioT TpaHCIOPTHOE CpeacT-
BO JIO 33/IaHHOH CKOPOCTH W BBIMOJHSIOT €ro TOp-

MokeHue. B mpormecce TopmokeHus: GapabaHHO-
KOJIOJJOYHBIM TOPMO30M DAa3KHUMHOM Kyiak (He
[I0Ka3aH) pa3sBOIUT TOPMO3HBIE KOJOIAKH 22 ¢
(OPUKIIMOHHBIMHM HaKJIagKkaMu 25, KOTOpbIE B3au-
MOJICHCTBYIOT CBOMMH PabOYUMH TOBEPXHOCTAMHU
26 ¢ paboynMu MOBEPXHOCTSIMU 3 000J0B 2 TOp-
MO3HBIX OapabanoB 1. IIpu 5TOM Ha MOBEPXHOCTAX
TPEHHSI TOPMO3a T'CHEPUPYETCS HEKOTOPOe KOJIH-
94eCTBO TEIUIOTHI, KOTOPOE B JalbHEHIIEM OTBO-
muTCsl OT Hepabouel moBepxHocTH 4 obonma 2 Oa-
pabana 1 KOHBEKLMEH U JTy4EHCITYCKaHUEM.

He3HaunTenpHas 4acTh TEIUIOTBI OTBOJHUTCS
KOHAYKTHBHBIM TEII000MeHOM OT (piania 16 Oa-
pabana 1 k crynuie 183amHero Mocta TpaHCIOPT-
HOTO CPEZCTBa.

Oco0eHHOCTBIO Pa0OTHl OXJIAKAAIOLINX YCT-
poticTB B OapabaHHO-KOJIOJOYHOM TOPMO3€ B TPO-
reccax HMPUTOPMAXHUBAHHUSA U IIOJTHOTO TOPMOJKeE-
HUS SBISEeTCs cienytomee. YacTb HMOBEPXHOCTH
TETIOBOI TpyOBI 7, KOTOpasi HAXOAUTCS B obone 2
TopMO3HOTO OapabaHa 1, sBisieTcst ee 30HOH ucma-
penus (@). OcTanpHasi 4acTh MOBEPXHOCTH TEILIO-
BOH TpyOBI 7, T. €. BRICTyHAIOMasl HaJl Hepabodeit
MOBEPXHOCThIO 3 0001a 2, SIBJIIETCS 30HOM KOH-
nencauuu (0). s MHTEHCUUKAIMK TETIO00Me-
Ha B TCIUIOBBIX TPyOax 7 30Ha KoHaeHcauuu (6)
CHa0)XCHA JIOTIOJHUTEIBHBIMH  MOBEPXHOCTSIMHU
TEII000MEHa, KOTOpbIE HMEIOT KIMHOIIOIOOHbIE
miactTuael 11 w npyxwmaHOE KOmbio 15. Kpome
TOro, HEOOXOIUMO OTMETHTh, YTO CONPSHKCHUE
BHYTpEHHEW TMOBepXHOCTH 12 KIMHOMOAZOOHOM
mwiactuHbl 11 ¢ Hepaboueil moBepxHOCTHIO 4 00012
2 T03BOJISIET MHTCHCU(HUIMPOBATh KOHYKTUBHBIN
BUJ TEIJIOOOMEHAa OT TOpMO3HOro Oapabana 1.
[Ipu pacderax COOTHOIIEHUS MMOBEPXHOCTEH OXJia-
XKIeHUs1 (MaToBBIX) K HarpeBaeMoi (IOJMpOBaH-
HOH) TOpMO3HOTrO OapabaHa 1, JOIDKHO OBITH paB-
HO OTHOUICHHIO KOX((UIMEHTOB H3ITy4ECHUS Ma-
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TOBOI TOBEPXHOCTH K MOJIMPOBAHHOM a5t obecrie-
YCHUS KBA3UYCTAHOBHBIIETOCS TEMJIOBOTO COCTOS-
HUs ero oboma 2. Tak, 1yid 3aHEr0 TOPMO3HOTO
Oapabana TpaHcnopTHoro cpeacrsa KpA3-250,
W3TOTOBJICHHOTO W3 YyTyHa, OTHOIICHHE yKa3aH-

HBIX MOBEPXHOCTEH COCTAaBJISICT
A 0,6945
OXT — = 292, ax03pPUIHUEeHTOB U3ITy-
Agarp 02375
c
venns — —M =33, ITosToMy Bce MOBEpXHOCTU

can

KIrMHOnoxo0HbBIX miacThH 11 mMoimKHBI OBITH MATO-
BBIMH 1 IMEThH OOIIYIO IIOMIATh PABHYIO 0,143M2,
Aoxn_ _ 33.
Agarp

B mporeccax mMpUTOPMaKHUBAHUS W TIOTHOTO
TOPMOKEHUS TPAHCIIOPTHOT'O CPEICTBA TOPMO3HOU
Oapaban 1 Bpamraercsi, MO3TOMY CHUMMETPHUYHO
pacroJIoKeHHBIC TEIUIOBBIE TPYyOBl 7 OyAyT Haxo-
IATHCSA CBEpXy M CHU3Y ero oboma 2. Ilpm stom
JKUIKOCTh OyJIET HAXOAMUTCS B 30HE McmapeHus (a)
TETUTOBBIX TPYO 7, pacroararoiuxcs CBepxy 00o-
Jla ¥ 9aCTHYHO Pa3OpBI3THBATLCS B 30HY KOHCH-
carmu (6) 3a CUeT JEWCTBHS IIEHTPOOEKHBIX CHI. B
TEX TEIUIOBBIX TpyOax 7, KOTOpBIE OymyT pacro-
JIOXKEHBI CHU3y o0oma 2 Oapabana 1, xmaxocts
OyneT HaXOMUTCSA B WX 30HE KOHACHcanuu (6) u
YaCTHYHO Pa3OpbI3rUBAThCS B 30HY HcmapeHus (a)
3a CUET NEWCTBHS HEHTPOOCKHBIX CWI. B 30HAX
ucmapenns (@) TEIIOBBIX TPYO 7 KUAKOCTH Ipe-

BpaIaeTcs B map, a B 30HaX KoHaeHcauuu (0) —

KoHAeHCcUpyeTcs. Takum 00pa3oM, MHUPKYISIUS
JKUAKOCTH B MOJIOCTH 9 TemoBbIX Tpyo 7 u Oynmer
CIOCOOCTBOBATh MHTEHCUBHOMY OTBOJY TETUIOTHI
OT map TpeHus: 6apabaHHO-KOJOJIOYHOTO TOPMO3a.
Kpome Toro, Temnora OTBOJUTCS OT HApYKHBIX
MOBEPXHOCTEH TEIUIOBBIX TPYO 7 KOHBEKTHBHBIM,
paauaIOHHBIM U KOHIYKTHBHBIM TETIOOOMEHOM.

[Mocie 3aBepiieHNs] TOPMOKEHHST TPAHCIIOPT-
HBIM CpPEJCTBOM BOJIMTENIb CHHMAET HArpy3Ky ¢
TOPMO3HOM TeJlalid U C TIOMOIIBIO OTTSHKHOM 11H-
TUHApUYecKoi npyxuHbl 30, KOHIIBI KOTOPO# CH-
JIAT B IpoToukax 29 nanpieB 28, yeM criocoOCTBY-
€T OTBEJIEHHIO TOPMO3HBIX KOJOAOK 22 ¢ HaKJaj-
Kamu 25 oT pabouell MOBEPXHOCTH 3 TOPMO3HOTO
Oapabana 1. Ilocnme 3aBepiieHUS TOPMOXKCHHS
TPAHCIIOPTHOTO CPEACTBA MPOIECCHl OXJIAXKICHUS
TOPMO3HBIX OapabaHoB 1 mponoskaroTcs, HO TO-
JIKO HE C TAKOH HHTCHCUBHOCTBIO KaK pPaHbIIIe.

[MpuMeHeHne MPENIOKEHHOTO TEXHUIECKOTO
pellicHHsT TO3BOJSIET CHH3WTH TETUIOHATPYIKEH-
HOCTh Tap TpeHusi 0apaO0aHHO-KOJIOJOYHOTO TOP-
MO03a, TIOBBICUTHh 3(P(EKTUBHOCTh MX IEHCTBUS U
YBEITUYUTH Pecypc (PPUKIIHOHHBIX JIEMEHTOB.

ITocpenctBom adderra “TeruioBoit TpyOBI”
JIOCTUTAeTCsl BEIPAaBHUBAHUC TEIUIOBOW HArpy»KeH-
HOCTH ()PUKLMOHHBIX y3JI0B OapabaHHO-KOJIOIO0Y-
HBIX TOPMO30B.

Ha puc. 34, 6 nokasan ¢pparmeHT 0apabaHHO-
KOJIOJIOYHOTO TOPMO3a (@) U €ro MOMeped bl pas-
pe3 mo A-A (6), Ha puc. 3 8 — BHI CBEPXY Ha TOp-
MO3HYIO KOJIOIKY [3].

410 00ECIIEYNT OTHOIIEHNE

%
\
I
|
!
\

6) Bum: B

A

a — pparment 6apabaHHO-KOIOJOYHOTO TOPMO3a,
O — TIOTIepeYHBIN pa3pe3 PPUKLMOHHOTO y37a
C OXJIKIAIOMINMH YCTPOHCTBAMH,
¢ —BHI b (CBEpXY) HAa TOPMO3HYIO KOJOAKY

Pucynok 3 —YcrpoiicTBa 1/151 BLIpABHUBAHUS
TeNJIOHATPYKEHHOCTH 0apadaHHO-KOJI0J09HOT0
TOpMO32

bapabanHO-KOJIOMOYHBIA TOPMO3 COACPIKUT
TOpMO3HOMH OapabaH 1, TOpPMO3HYIO KOJNOAKY 2, Ha
OCHOBAaHMU 3 KOTOPOH yCTaHOBJIEHBI (PUKLUOH-
HbIC HAKJIagKku 4, MyCcTOTeJNble BUHTHI D, SIBIISIO-
HIMECS YCTPONCTBOM JIJISl OXJIAXK/ICHHS T1ap TPEHHUS
TOpPMO3a, BBIITOIHCHHBIC B BUJE TEIUIOBOH TPYOHI.
CBepXy Ha T'OJIOBKH MyCTOTEIBIX BUHTOB 5 MPsSMO-
YroJIbHON (OPMBI HageThl TEIUIOOTBOSIINE BCTa-
BKHU 6, IMEIONHE B CBOCH HIDKHEW YaCTH BBIPE3BI
(e mokazaHbl) IS yIOOCTBA WX COETHHEHHUS C
MyCTOTEIBIMA BUHTaMU 5. B BepxHel wactu Ten-
JIOOTBOJSAIINE BCTaBKH 6 MMEIOT MOTEPEUHbIC BBI-
pe3bl 7, B KOTOPBIX YCTaHOBJICHBI MOIMIEPEYHBIE Te-
TUTOTIPOBOJIHBIC TUIACTHHBI 8 CO CTOPOHBI 3alieM-
neHust oboxa Oapabana 1 ¢ ¢uanmeMm 9, coemu-
asromue nepBbiii 10 u Bropoit 11 psiapr TermmooT-
Bonsmux BcTaBok 6. Ilpu stom BrOpoi pag 11
BCTaBOK HAaXOJUTCS B CPEAHEH 4acTH HaKIaJIoK 4.
Btopoii psim 11 KOHITOB ITyCTOTEIBIX BHHTOB 5 O
CTOPOHBI Hepabodel TMOBEPXHOCTH OCHOBAaHHUS 3
KOJIONKH 2 ¥ CBOOOHOTO Kpasi 00601a Obapadana 12
COEIIMHEH ¢ TpeThUM psgoM 13 mocpencTBom rud-
KOT0 opeOpeHHoro tpybonposoaa 14. OpukunoH-
HbIEe HAKIAIKA 4 KpersiTcs K OCHOBAaHUIO 3 TOp-
MO3HOH KOJIOAKH 2 TOCPEACTBOM raek 15 depes
maioy 16.

Ilonocts BuHTOB 5 mpexacraBisieT co0oii Tak
Ha3bIBaeMble “TEIUIOBBIE TPYOBI”, KOTOPHIEC 3a1oji-
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HSIOTCS TEIJIOHOCUTENeM, a TakXKe TOHKOH ImyTa-
HOH IPOBOJIOKOH, Ty0UaTHIM MEAHBIM MOPOIIKOM H
JPYTUMH MaTepuallaMH, HCIONHSIOMNMHI POJb
¢utmia. OUTWIE TIPUMEHSCTCSA JUIS yBEIWYEHHS
HOBEPXHOCTH TeruiooOMena. HesamonmneHHas mo-
JIOCTh BUHTOB 5 BaKyyMHPYETCS U T€PMETU3UPYET-
cs. B TpyOe paznuuaroT ropstuyto 17 v XONOAHYIO
18 30mb1. [Ipu moaBoae TEMIOTHI K ropsiueil 30HE
17, xmamoareHT mpeBpamaeTcs B Tap, KOTOPHIH
KOHJICHCHPYETCS B XOJIOAHOH 30He 18, a 3aTrem 1o
¢$buTHIIO IepenaeTcs B TOpsAUyIo 30Hy 17 TemoBoii
TpyObl. Takum 00pa3oM, OCYILECTBISETCS LUPKY-
JSIIMS XJTaJoareHTa B pa3inyHbIX (as3ax B o0beMe
TETIJIOBOH TPYOHI.

bapabaHHO-KOJIOTOYHBIA TOPMO3 C YCTPOMUCT-
BaMH JJISl BBIPAaBHUBAaHUS TEIIOHATPYKEHHOCTH
€ro map TpeHHs paboTaeT CleAYIOIUM 00pa3oM.

[Ipu B3ammopeiicTBUH pabOYUX MOBEPXHO-
creit TopMo3Horo 6apabana 1 1 HaKiIamoK 4 ¢ Ten-
JOOTBOASAIIMMH BCTaBKaMH 6 BCIICICTBHE Pa3HBIX
N0 BEJIMYMHE KOA(PPHUIUEHTOB HUX TETUIONPOBOJI-
HOCTH OoJjblIas 4acTh TEIUIOTHI IEpedaeTcss OT
obona Oapabana 1 k ropsueit 3oHe 17 TemoBoit
TpyOBI, B KOTOPOH XJIQJOAreHT MpPEBpAIAeTCs B
nap. Konnencupysch B xonogHon 3one 18, xma-
JOAareHT BO3BpAaIaeTCsi OOPaTHO B TOPSUYIO 30HY
17 TernoBoii TpyObl. LIMKIBI HUPKYISIIMU XJ1a10a-
TeHTa MOBTOPAIOTCS, CIOCOOCTBYSI TEM CaMbIM pa-
0oTe TEIUIOBBIX TPYO B PEKHME CHIDKCHHS IIO-
BEPXHOCTHBIX TEMIIepaTyp map TpeHus dapabaHHO-
KOJIOZIOYHOTO TOPMO3a.

BrlpaBHHBaHHE TEIUIOHATPYKEHHOCTH TIap
TPEHHUs] TOPMO3a JTOCTUTAETCS 3a CYET MOCIeq0Ba-
TEJIBHOTO COEIUHEHUS] TopsAduX 30H 17 TEemIoBBIX
Tpy0 neporo 10 u Broporo 11 psima mocpeacTBOM
MOIEPEYHBbIX TEIUIONPOBOIHBIX IJacTuH 8, ycra-
HOBJICHHBIX B Hakiankax 4. Ilepseiii psa 10 Tem-
noBeIX TpyO HarpeBaercsi B 1,225pasa Obictpee,
geM BTOpo# psx 11, uTo M obecneunBacT WHTCH-
CHUBHBIN OTBOJI TEIUIOTHI OT Map TPEeHUs: TopMo3a. B
JalpHeHIIeM nepefaHHas TeIioTa OT BTOPOro psi-
na 11 ternoBwIX TpyO ¢ MOMOUIBIO YBEITHUEHHOM
30HBI KOHJCHCANuH (OpeOPEeHHOro THOKOTro Tpy-
6onpoBoga 14) HHTEHCHBHO PacCEMBAETCI B OK-
pyxaroniyto cpeny. Tperuit psaa 13 TemioBsix Tpyo
TaKXe OCYLIECTBIISIET cOpoc TEIIOTE B OpeOpeH-
HBI THOKHH TpyOonpoBoxa 14. Takum oOpasom, 3a
CUET HEPAaBHOMEPHOTO OXJAXICHHUS Map TpEHHS
TOPMO3a M JOCTHUTACTCs BBHIPAaBHUBAHME MX TEILIO-
Harpy>XeHHOCTH.

[Ipu pabote TopMO3a COBMECTHO ¢ (PUKLU-
OHHBIMM HaKJIaJKaMu 4 W3HAIIMBAIOTCS TEIUIOOT-
BOJISIIIME BCTaBKU 6 M MOMEpeyHbIE TEIIONPOBOI-
Hble TuIacTUHBI 8. ['0JOBKM BHHTOB 5, ycTaHOB-
JICHHbIC Ha BEJIMYHMHY JOIYCTHMOTO M3HOCA (pHK-
LMOHHBIX HaKIaJOK 4, U3HOCY HE MOABEp)KEHHI. B
JalbHEeHIeM 3aMeHEHHbIE TEeIUIOOTBOISIINE BCTa-
BKM 6 M TUIaCTHHBI 8 COBMECTHO C ITyCTOTEJIBIMH
BUHTAMU 5 NMPUMEHSIOTCS A KPEIUICHHS HOBBIX
(PUKIIMOHHBIX HAKIAIOK 4.

VYrpouieHne KOHCTPYKIMH YCTPOWCTB TSt
OXJIXKJICHUS ¥ BBHIPABHUBAHUS ITOBEPXHOCTHBIX
TEMIIepaTyp Hap TPEHHs TOpMO3a IO3BOJSIET HC-
HOJIB30BAaTh ITyCTOTEJIBIE BHHTHI MHOTOKpPATHO.
IIpuMeHeHre TpeIaraeMbIX yCTPOKMCTB CIIOCO0-

CTBYET MOBBIIICHHIO d(PPEKTUBHOCTH U HAJCIKHO-
CTU (PPUKIMOHHBIX Y3JIOB TOPMO30B.

Bonee crnoxHOM KOHCTpyKIMEW B CEpUIHOM
JICHTOYHO-KOJIOJI0YHOM TOPMO3€ SIBIISIETCS KOMOU-
HUPOBaHHAs CUCTEMa OXJIaXKICHUs, B KOTOPOH CO-
CTaBJISAIOIINM BBICTYyNaeT ekt «remioBoii Tpy-
OBI».

Ha puc. 4 noka3aHbl KHHEMAaTHYECKHE CXEMbI
OypoBoii jebenku (a) M JEHTOYHO-KOJIOJOYHOTO
topmo3a (6); Ha puc. 5 nmpomnrocTpupoBaH (par-
MEHT JIEHTOYHO-KOJIOJOYHOIO TOpMo3a ¢ Oapaba-
HOM, MMEIOIIUM KOMOWHHPOBAHHYIO CHUCTEMY OX-
AaxneHus: (momepeyHslid paspe3 mo A-A mpen-
CTaBlieH Ha puc. 4 a).

CepuiiHBIN  JIGHTOYHO-KOJIOAOYHBI TOPMO3
COZICP)KUT TOPMO3HBIC JICHTHI 2, HA KOTOPBIX yCTa-
HOBJICHBI ()PUKIIMOHHBIC HAKIAJKH 3 C IOCTOSH-
HBIM maroM. TOpMO3HBIC JIGHTHI 2 MMEIOT Hale-
rarougyto () m coeraromiyio (/1) BETBH, KOTOPBHIE
MOJIBEP)KECHBI HATSHKCHUSIMA Sy U . CO CTOPOHBI
cOeratomeit BeTBu (//) TOPMO3HBIC JICHTHI 2 Yepe3
arn 13 u 14 npukperiens! k 6amancupy 11. Io-
CIICIHMH TP HEPAaBHOMEPHOM HM3HALIMBAHHU pa-
00YMX MOBEPXHOCTEH HAKIaJA0K 3 JIEHT 2 B MO-
MEHT TOPMOXEHHSI HECKOJNBKO OTKJIOHSETCS OT
TOPU3OHTAJIBHOTO TIOJIOKCHUSI ¥ BBIPABHHBACT Ha-
rpy3ku Ha cOeraromeid BeTBH (//) TOPMO3HBIX JEHT
2, obecrnieynBasi IPH 3TOM PAaBHOMEPHBIA U OIHO-
BPEMEHHBIN O0XBaT MMH TOPMO3HBIX IKUBOB 4.
biarogaps mapoBsIM 1IapHUpaM Hepeada yCUInm
OT TOPMO3HBIX JIGHT 2 K Oanancupy 11 mpu stom
He n3Mensiercsi. Co cTOpoHBbI HaOEeralomuX BETBEH
(/) TopMO3HBIE JIEHTHI 2 HATIPSIMYIO MTPUCOSTNHEHBI
K IIaTyHHBIM IelikaM 6 kojeHuaToro Baja 10,
HUMEIOIIET0 TaKke KpuBoIuiiel 9 u 12 ¢ paauycom
r. B cBoto ouepensn, ¢ koneHuateiM Basiom 10 cBs-
3aH pblyar ymnpaeieHuss 1 Topmo3a, K KOTOPOMY
Oypunbiiuk npukiaansiBaeT yeunue (Fp). K onHoit
U3 MATYHHBIX Ieek 6 kojgeHuaToro Bajga 10 mpu-
COCJIMHEH IITOK ITHEBMATHYECKOTO IUIMHIpa 8,
KOTOPBII 4Yepe3 KpaH 7 MOIKIIOYEH K CETH CHKATO-
ro BO3/1yxa. TOPMO3HBIC JICHTHI 2 ¢ HAaKIaJAKaMu 3
npu paboTe TOpMO3a B3aUMOAEUCTBYIOT CO ILIKHU-
BaMu 4, uMeromuMu padouyro 15u Hepabouyo 16
moBepxHOCTH. CO CTOPOHBI HepaboUei MOBEPXHO-
cti 16 mkuB 4 umeer BeICTYN 17, KOTOpHIi ¢ 1I0-
Mouipio OosToBOro coeavHenusi 18 kpemurcs K
¢nanny 19 6apabana 20. Cauzy ¢uanen 19 mepe-
XOJIMT B CTyNUIly 21, KoTopasi ¢ IOMOIIBIO IIOH-
KM 22 KPEHUTCS K OIBEMHOMY Baity 23 JIcOeIKH.

BHemnuit koHTYp TeroBol TpyOb! 24 umeer
[MJIMHAPHYECKYI0 TOBEPXHOCTh M yCTaHABIIUBACT-
Csl C 3a30paMM MEXAY BHYTPEHHEH MOBEPXHOCTHIO
25 Gapabana 20 u mogbeMHBIM BajioM 23 mocie
ero MoHTaxka. TeruoBas Tpyba 24 U3roraBivBacT-
Cs W3 TEIUIONPOBOJHOTO MarepHaja, HWMEIOIIETO
Majblil yIeJIbHBIA BEC, HANPUMEp, U3 ATIOMHUHHUE-
BOro ciutaBa. TertoBas TpyOoa 24 OCHOBaHUSIMH C
00erx CTOPOH dYepe3 KOJbIEBYIO MPOKIaaKy 26
NPUCOCJMHEHA K BHYTPEHHHM TOBEPXHOCTSAM 27
¢nanma 19 Gapabana 20 ¢ moMomipl0 GOJTOBBIX
coeaunennii 28. Buytpenuss monocts 29 Temio-
BOi TpyObl 24 oOpa3oBaHa CHU3Y LWIMHApHUYE-
ckoii moBepxHocThi0 30, a cBEpXy KOHYCOIO0100-
HBIMU TIOBEPXHOCTSIMU 31, CY’)KMBAIOIIMMUCS B €€
Cpe/He YacTh K IIMIMHAPUIECKON epeMbluke 32,
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PucyHok 4 — KunemaTn4eckue cxeMbl 0ypoBoii JieGeku (a) U JIEHTOYHO-KO0JI0T0YHOr0 TOpMo3a (0)

B KOTOpPOW pa3MENIeHbl IWIHHPUICCKAE OTBEp-
ctua 33 paznuyHoro amamerpa. Bo ¢nanmax 19
uMeroTcsl otBepcTrs 34 ¢ pe3p0oii, B KOTOpBIC 3a-
BOpAUMBAIOTCS C Hapy>KHOH MOBEPXHOCTH (haHIa
19 Gapabana 20 mrymnepa rMOKHX TEILUIOHNPOBOI-
HBIX UIAHTOB 35.

Ha BTOpOM KOHIlE TMOKHX TEIUIONPOBOIHBIX
nuanros 35 Hape3aHa pe3b0a, Ha KOTOpYIO HaBHH-
YyeHa CIelualibHas ralika 36, yCTaHOBJICHHAs B
pe3b0oBbie oTBepcTUs 37 MIKKMBA 4 U SBIISIOIIAACS
3arayikoi 38 ¢ BBICTYIIOM, TOPEI] KOTOPOH BbIBE-
JIeH 3anojummio ero pabdoueit moBepxunoctu 15. Co
CTOpPOHEI Hepaboueil moBepxHocTH 16 mikuBa 4
crienyanbHas raiika 36 cTomopurcs OOBIYHOM raii-
Koit 39.

3anpaBka mojoctd 29 TerioBoi TpyOnl 24
NPOM3BOAMUTCS TEINIOHOCHUTENIEM dYepe3 3ajMBHOE

otBepcTre (Ha UepTeke He TOKA3aHO), MOCIIE Yero
OCTaBIIUHCS 00BEM MOJIOCTH 29 BaKyyMUpyeTcs, 1
ero repMeTH3upyroT. Takum 0o0pa3oM, MOIy4aroT
TEIIONEpeatolee YCTPOHCTBO, Ha3bIBAEMOE Tell-
JI0BOK TpyOo#l. B ciydae MOBBILICHHS NaBICHHS,
oOpa3oBaBIierocs napa M3 TEIIOHOCUTENsS, B TIO-
noctu 29 TeroBoi TpyObl 24 cpabaThiBaeT mpe-
JIOXPAHWUTENBHBIA KiamaH (Ha depTexe He ToKa-
3aH), CTPABIMBAIOIIMI Map Ha BHYTPEHHIOW TO-
BepxHOCTh 25 0apadana 20.

KonnvecTBO TMOKHX TETUTONPOBOTHBIX IIITaH-
roB 35 ¥ pa3Mep MX MONEPEYHOro CEeYeHHs, KOTO-
pO€ MOHTHUPYETCS B TOPMO3HbBIC IIKUBHI 4 U (an-
el 19 6apabana 20, a Takke 00beM TEILIOHOCUTE-
751 B mostoct 29 TeroBoi TpyOsl 24 3aBUCUT OT
SHEPTOEMKOCTH TOPMO3HBEIX IIKHBOB 4 OypoBoOit
n1e0enKH.
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Pucynok 5 —@parmMeHT J1eHTOYHO-KO0JIOI0YHOI0 TOPMO3a ¢ 6apadaHoM,
HMEIIHM KOMOMHHPOBAHHYIO CHCTEMY OXJIAKIeHUS

CepuiiHble JICHTOYHO-KOJIOJJOYHBIE TOPMO3a
OypoBoil ynebemku paboTaroT cleayromuM obpa-
3oM. [lepemeriennem pykosTKH 1 ocyIiecTBisieTcs
HOBOPOT KojeHuaToro Bana 10, B pe3yibrare Ko-
TOPOTr0 OYPHIIBIINK 3aTATHBAET TOPMO3HBIC JICHTHI
2 ¢ (DpUKIIMOHHBIMM HAaKIagKaMUd 3 U OHU CaIsATCs
Ha TOPMO3HBIEC MIKWBHI 4. YTpaBJIeHHE TOPMO30M
OypoBoii JIeOeAKN OCYIIECTBISIOT TaKXke Tojade
CKAaTOTO BO3/yXa 4epe3 KpaH 7 OypHIbIIMKA B
MTHEBMATHYECKUI IIIHHAP 8, ITOK KOTOPOTO CO-
€IMHEH C OJTHOW W3 MATYHHBIX [IeeK KOJICHYATOTO
Baa 10 Topmosza. BenmumHy maBneHus ckaToro
BO3[yXa B MHEBMOIIWIMHAPE 8 PEryJupyroT MOBO-
poToM KpaHa 7 OypHIIBIIHKA.

IIporiecc TOPMOKEHUS  JICHTOYHO-KOJIO/I0Y-
HBIM TOPMO30M  XapaKTEepPH3YeTCs CIIEAYIOIIUMH
CTaIUSAMH. Ha4aabHOM (IepBO#i), MPOMEXYTOUHOM
(BTopoit) m 3akmrountenbHOM (TpeTbeit). OcraHo-
BUMCSI Ha KOKIOH U3 CTa Ui 110 OTACTBHOCTH.

Ha maganpHON cTaauy TOPMOXKEHUS (HPUKIIH-
OHHBIC HaKJIaJKN 3, pa3MeIleHHbIC B CpEIHEH Jac-
TH TOPMO3HOH JICHTBI 2, B3aUMOJCHCTBYIOT C pa-

0ouell TOBEPXHOCTHIO TOPMO3HOTO UIKUBa 4.

®OpOHT B3aMMOJCHCTBUS PACHIUPACTCS B CTOPOHY
(pUKIMOHHBIX HAKIaAoK 3 Haberaromei BerBu (/)
TOPMO3HOMU JICHTHI 2.

[TpoMexyTOUYHAsT CTaIUsI TOPMOKCHHUS XapaK-
TEpU3yeTCsl  AATbHEHININM  PaCIpOCTPAHCHUEM
(poHTa B3aUMOJICHCTBUS B CTOPOHY (PPUKIIHOH-
HBIX HaKJIag0K 3 cOeraromeit BeTBH (/) TOpMO3HOI
JICHTHI 2.

KoHeuHast cTaaiusi TOPMOXKEHHUS XapaKTepu3y-
€TCs TEM, YTO MOYTH BCE HETOABUKHBIC HAKIIAIKH
3 TOPMO3HOM JICHTHI 2 B3aMMOJICUCTBYIOT C pabo-
4yel MMOBEPXHOCTRIO Bpammatomerocs mkusa 4. [Ipu
NPUTOPMAKMBAHUU OCIICIOBATEIBHOCTh BXOXK/IC-
HHSI TTOBEPXHOCTEH TPEHHs B KOHTAKT MOBTOPSIET-
csi. TTomHBIN UK TOPMOKEHHUS 3aBepIlacTcs Oc-

TaHOBKOW TOPMO3HBIX IMKHBOB 4 ¢ OapabanoMm 5.
KomOuHMpoBaHHasi cucTeMa OXJIKICHHS (QpPUK-
[IMOHHBIX Y3JIOB JICHTOYHO-KOJIOJIOYHOTO TOPMO3a
OypoBoii Je0Oeiku NpH TOPMOKEHHH pabdoTaeT
cienyromuM obpazom. Terora B mpoiiecce Top-
MOYCHHSI TCHEPUPYETCsl Ha MOBEPXHOCTSX TPEHHUSI
JICHTOYHO-KOJIOI0YHOTO TOPMO3a M pachpeesser-
Cs Tak: B Marepual HakiIagok 3 moctymaeT 10 5,0
%, a ocTaylbHasI YaCTh TEIUIOTHI MOTJIONIAETCS TOP-
MO3HbIM MKUBOM 4. KoHIykTHBHas cxema mepe-
JIa9d TETUIOTHI OT TOPMO3HBIX INKUBOB 4 K TEILIO-
BO# TpyOe 24 1 €€ TCIUIOHOCHUTENIO OCYILISCTRIIS-
eTcs MByMs MyTsMu. [lepBeIii MyTh — OT TOPMO3-
HBIX IIKWBOB 4 yepe3 BBICTYNB! 17 k ¢anmy 19
Oapabana 20, yepe3 KoJbIEBbIC MPOKIaAKH 26 K
TeJy TEIUIoBO¥ TpyObl 24. Bropoit myts — OT pa-
Oouell moBepxHOCTH 15 TOpMO3HBIX MIKWBOB 4 U
WX TIOBEPXHOCTEH, MPIJIETAIONIUX K CIECIUATbLHBIM
raiikam 36, K THOKAM TETUIONPOBOIHBIM IIIAHTaM
351 HENOCPEACTBEHHO K TEIUIOHOCUTEIIO MOJIOCTH
29 rerioBo TpyOsI 24.

[omocte 29 TemmoBoit TpyObl 24, Bpaimaro-
meiicst BOKPYT CBOEH OcCH, ¢ 00beMaMu THOKHX
TEIUIONPOBOIHBIX IIIAHTOB 35, HEOOXOAUMO pac-
CMaTpHBaTh B JIBYX MOJIOKeHHSX. [lepBoe — koraa
BEPXHHUH CEKTOP MOJIOCTH 29 TeIoBoi Tpyos! 24 ¢
MIPUMBIKAIONUMU K HEMY 00beMaMH THOKUX Tel-
JIOTIPOBOHBIX NIJIAHTOB 35 HE 3alOHEH TEIIOHO-
CHUTEJIEM U BCE MOBEPXHOCTH JAHHOW CHUCTEMBI SIB-
JIAIOTCA 30HOW McnapeHus. Bropoe moioxeHnue —
KOT'/Ia BEpXHHI CEKTOP MOJOCTH 29 TEIUIOBOH Tpy-
Obl 24 ¢ IPUMBIKAIOMIMMH K HEMY 00beMaMH T'HO-
KHX TEIUIONPOBOJHBIX NMUIAHTOB 35 3a CYET MOBO-
pora Gapabana 20 ¢ TOpMO3HBIMHU IIKHBaMU 4 Ha
yroil /T CTaHOBHTCS 3allOJIHEHHBIM TEIUIOHOCHTE-
JIeM, ¥ TIOPTOMY BCE TOBEPXHOCTH JTAHHOW CHUCTe-
MBI SIBJISIFOTCSL 30HOW KOHJIEHCAIMU. Takoe pasje-
JICHWE Ha 30HBI MCMIAPCHUS M KOHJICHCAIIMH SBJIS-
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eTcs HWACANbHBIM TPH CTATUYECKOM IOJ0KEHUH
Oapabana 20 ¢ Topmo3HbiMu IkuBamMu 4. Ha ca-
MOM JieJie 30HbI UCTIAPEHUS U KOHJCHCAIU B 00b-
eMe THOKHMX TEIUIONPOBOAHBIX HIIAHTOB 35 M 1O-
J0cTH 23 TEIJI0BOKH TPYyObl 24 SIBIISIOTCS IEPEMEH-
HBIMH, TaK KaK y3JIbI KOMOMHUPOBAHHOW CHCTEMBI
BpAIAIOTCS KaK MPH 3aMKHYTOM, TaK U Pa30MKHY-
TOM TOpMO3€. DTO CINOCOOCTBYET HAarpeBaHHIO U
UCIIAPCHUIO TEIUIOHOCHUTENS, HaxXOJAIEeMycsl B
00beMe THOKHMX TEIUIONPOBOIHBIX IIJIAHTOB 35 U B
nojgoctu 23 TemnoBoil Tpyonl 24. Ilomamanue
JKHUJIKOTO TEIUIOHOCHUTEIIS U3 MOJOCTH 29 TernoBoit
TpyObl 24 B 00BeMBI THOKHX TEIUIOIPOBOAHBIX
nuianroB 35 ocymiecTBisieTcsl 3a c4eT KOHYCOIO-
JOOHBIX MOBepxHOCTeH 31, Ha KOTOPBIX LIEHTPOCT-
peMuTeNnbHas CUJIa MHEPLUUH TEIUIOHOCUTENS yBe-
nrumnBaetcs. [lepecbixaHne cKOHAEHCHPOBABIIIETO-
Csl TETJIOHOCHTENS KaK B JICBOH (@), Tak U B MpaBon
(6) xamepax mosnoctu 29 TermoBoit TpyOsI 24 He-
BO3MOXXHO M3-3a TOTO, YTO OHU COCJTUHEHBI MEXKTY
co00# ApOoCCETUPYIOIUMU OTBEPCTUSAMH 32 pas-
JMYHOTO TUAMETpa.

LlupKynsamusi TEIIOHOCHTENST B pasHbIX (a-
3ax, T. €. )KHAKOW W Ta3000pa3Hoi, B oObeMe THO-
KHX TEIJIONPOBOAHBIX IIaHroB 35U B mojoctu 29
TEMI0BOI TpyObI 24, cIocOOCTBYEeT HHTEHCHBHOMY
OXJI2XKJICHHIO TOPMO3HBIX IIKUBOB 4, YTO TO3BOJIS-
€T TOBBICUTH €ro 3(p()EeKTUBHOCTH M CHHU3HT Tep-
MHUYECKUE HampsbkeHus B ero oboje. Takoe BBHI-
MOJTHEHUE CUCTEMBI OXJIKICHHS OOCCIICUYHUT HH-
TEHCHBHBI OTBOJ TEIUIOTHI OT Map TPEHUSI TOPMO-
3a, 3 (HEeKTUBHOCTH €r0 TOPMOXKEHHS U UX HaJexkK-
HOCTb.

B mocnennee Bpems pa3paboTYMKK JTICHTOYHO-
KOJIOJIOUHBIX TOPMO30B Hayalld 00paliaTh BHAMA-
HHE Ha JBYXCTYIECHYATOEC MX KOHCTPYKTUBHOE BBI-
NOJTHEHUE, MCXOAS M3 HEOOXOIMMOCTH TETJIOBOH
pasrpy3Ke TOPMO3HOT'O IIKKBA.

Ha puc. 6 a, 6 npencrapieH oOIIMiA BUJ OXJIa-
JKJTAEMOTO JIByXCTYIIEHYATOrO JICHTOYHO-KOJIOI0Y-
HOTO TOpMO3a (@) W ero momepe4Hsiid paspes (6).
Ha puc. 7 a, 6 nokazansl: ¢ —Bua b Ha ¢ppukumon-
HBIN y3en Topmo3a (cM. puc. 6 a); 6 — Bux B Ha
IpsMYI0 Tlapy TpeHus Topmosa (cMm. puc. 6a) [4].

JIByXCTyneH4YaTblii  JIEHTOYHO-KOJIOJJOUHBIN
TOPMO3 COJICP’KUT TOPMO3HOM INKKUB 1, UMEIOIIHIA
OKHa 2 ¢ pe3b00ii MOCTOSIHHOTO AWAMEeTpa, pacro-
JIOKCHHBIE C TOCTOSHHBIM IIaroM IO HEepUMETPY
ero paboueii mosepxHoctu 3. lllkuB 1 umeer BBI-
CTyn 4, KOTOPBIM OH C IIOMOIIBIO OOJTOBOTO CO-
enuHeHusa 5 kpenurtcs k ¢ianny 6 Oapabana 7.
Crynuna 8 6apabana 7 ¢ ¢mannem 6 mocpeacTBoM
MPU3MaTHYECKOI MIMOHKK 9 3aKperuieHa Ha MOIb-
emHoM Bainy 10 mebenku.

B okna 2 mkuBa 1 ycTaHOBACHBI (YPHUKIIHOH-
HBIE 37eMeHThl (Hakmaaku) 11, cocrosimme U3 oc-
HOBHOI 12 w pomnomHuTenbHOW 14 HaxiIagok, C
BBHIITYKJIBIMA pabo4rMu moBepxHocTsiMu 13 u 15,
KOTOpbIE OTIHYAIOTCS IUIOIAASIMHA UX MOBEPXHO-
creit. CoequHEeHbI MEKAY c000# Hakmaaku 12u 14
¢ moMmomplo TpybooOpa3Hol emkoctu 16, Ha
BHEIIHEH MOBEPXHOCTH KOTOpPOW BBIMIOJIHEHA Ha-
pyxHas pe3pba 17. BHyTpenuss pe3nba 18 BbI-
MOJIHEHA TOJbKO Ha %4 mauHbl TpyObl 16. BHyT-
peHHMI 00beM TpyObl 16 3amoiHeH TEeIUIONOriIo-
IaloIyM HanojdHuteneMm 19, manpumep, kapOu-

nom amomunus (Al4Cs). Tlpu 5TOM HIDKHUI TOpel
TpyObl 16 B momonHuTEeNbHONM Haknagke 14 Haxo-
JIUTCS HA YPOBHE JOMYCTUMOTO M3HOCA ee paboueit
noBepxHocTH 15. CBepxy Tpyba 16 3akpsiBaeTcs
kpoimikoit 20, umeroreii mpopess 21, 1, Takum 00-
pasoM, Topen TpyObl 16 BbIBeAEH 3amoaiHLO pa-
Ooueli moBepxHOCTH 13 OCHOBHOW (DPUKIIMOHHOM
Hakmagaku 12. [Tpu 3TOM BepXHHI TOPEIl KPBIIIKH
19 pacnosoxeH Ha TyOHMHE JOMYCTUMOIO H3HOCA
paboueii moBepxHocTH 13 oCHOBHOW Hakiagku 12,
MOCJIe Yero B ITyCTOTENBI 00beM BEpXHEH 4acTH
TpyObl 16 3ampeccoBBIBaeTCS LMIMHIPUYECKUN
cTONOUK 22 3 (HPUKIMOHHOTO MaTepHaja OCHOB-
HOW HakJaaku 12, yBeluuuMBas TakKUM 00pa3oM ee
IOIIAIb NOBepXHOCTH. Han pabounmu moBepx-
HocTssMU 13 oCHOBHBIX HakIanok 12 pacmonokeHa
BHYTpeHHssI (paboyast) MOBEPXHOCTh 23 TOPMO3-
HOU JIeHTHI 24, uMmerotneit Haberaroryo (a) u coe-
rarotryto (6) BETBH.

CBonmu paboummMu MOBEpXHOCTAMH 15 mo-
MOJTHUTENbHBIC (DPUKIMOHHBIC HaKIaAKu 14 KoH-
TaKTHUPYIOT ¢ HAHECCHHBIM (PPUKITHOHHBIM TTOKPHI-
THEM 25 Ha Hapy)XHYIO TIOBEPXHOCTb 26 TOpOBOM
PE3UHOBOM IMHEBMOKaMepnl 27. BHyTpeHHss I10-
BEPXHOCTh 28 mHeBMOKaMephl 27 paciojiokeHa Ha
HETIOJIBIDKHOM IIMJIMHIPUYECKOM BhIcTyne 29 crie-
muansHoro ¢umanna 30, onmparomerocss Ha ycra-
HOBOYHYM sany 31. Kperuienne BHyTpeHHeW Io-
BEPXHOCTU 28 TOPOBOI PE3MHOBOM IMTHEBMOKaMEPhI
27 X UWIHHIPUUECKOMY KOJIBIIEBOMY BBICTYIY 29
OCYILECTBIISIETCS MIPH MOMOILIM IITYLEPOB 32 BO3-
OymHbeIX TpyOompoBonoB 33. TpyOompoBonsr 33
MOJCOEIMHEHBI K BO3AYLIHOMY TPakTy 34, mpoxo-
JSIIIEMY Yepe3 OTBEPCTHS, BHITOIHEHHBIC B CIICIIU-
anmpaoM ¢uanme 30. Bropoi#t mkue Topmosa (Ha
puc. 6 a, 6 u puc. 7 a He NMOKa3aH) MOAKIIOYCH
aHaJIOTHYHBIM 00pa30oM K 0011eil THEBMOCHCTEME.

Topmo3nast nenta 24 cBoeli HaOeraromei
BeTBBIO (a) CBsi3aHa ¢ omopoit 35, a cOeraromrast
BeTBb (0) coeamHeHa ¢ pbrdaroM 36 yIpaBIIeHHS
TOPMO30M.

B nmanHOM TOopMO3€ paszIHyaroT CIEAYIOIINE
napsl TPEHHs TPH YCJIOBHH, YTO MX paboyue Io-
BEPXHOCTH COTPSKCHBI:

oOpaTtHas — <pabouasi MoBepxHOCTh 13 oc-
HOBHOW Hakianku 12 @Hnmexc 1) — paGouas mmo-
BEPXHOCTh 23 TOPMO3HOW JIeHThl 24 [@HIEKC 2)»
IpHU COOJIONEHUH YCIIOBHS PACIIOJIOKEHHS €€ Ma-
tepuanos. H, > H; (tBepmocts) U Ay » > Ay 1
(mIormamy MOBEPXHOCTEM KaCaHMs);

oOpatHast — <«paboyasi OBEPXHOCTb 15 mo-
HOJHUTENBbHON Haknanku 14 (mHaekce 3) — Gpuk-
IIMOHHOE MMOKPBITHE 25 HapyKHOH MmoBepxHOCTH 26
TOPOBOM PE3UHOBOM IMHEBMOKaMepsI 27 (HmeKc 4)»
npu COONIOJICHUN YCIIOBHS PACIIONIOKEHHS €€ Ma-
Tepuanos. H,; > Hz (tBepmocts) U Ay 4 > Ay 3
(ruToma M MOBEPXHOCTEW TPEHHUS).

OxJTaKIaeMblii IBYXCTYIEHIATHIN JICHTOYHO-
KOJIOJIOUHBIH TOPMO3 paboTaeT Ha CIEAYIOIINX
TOPMO3HBIX PEKHMAaX.

IlepBBIii TOPMO3HOIT peRIM

ITpu HaxkaTHM Ha peIYar ynpasieHus 37 Top-
Mo3Has JieHTa 24 Haberarorneii (@) u coerarommeii (6)
BETBSIMH B3aUMOJICHCTBYET C BBICTYMAIONIMMHU HAJI
MOBEPXHOCTHIO MKUBA 1 BBIMYKIBIMH pabOunMU
MOBEepXHOCTAMU 13 OCHOBHBIX (PUKIIMOHHBIX
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Pucynok 6 — O0uuii B 0XJ12:K12€MOT0
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TOpMO3a (@) M ero monepevHbIii pa3pes (6)
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Pucynok 7 — @pUKIHOHHBIH y3ea (@) u ero
npsiMasi mapa TpeHus (6) B ABYXCTYNeHYATOM
JIEHTOYHO-KOJIO0YHOM TOPMO3e

Hakaanok 12, o0yciaBiiMBas TeM CaMbIM IIPUTOP-
Ma)XKMBaHHWE MKHBA 1, UMCIOIIETO MOMEHT HHEp-
MM MEHBLINM, 4eM y cepuiiHOoro mkusa. llpu
9TOM Ha MOBEPXHOCTSAX TPEHUS «BHYTPEHHSS TIO-
BEPXHOCTh 23 TOPMO3HOU JIeHThI 24 — pabouue
noBepXHOCTH 13 OCHOBHBIX (DPUKITMOHHBIX HaKJa-
JIOK 12» reHepupyeTcsi HEKOTOPOE KOJIHMYECTBO
tertoTel. [locnennee AenuTcs Ha aBe yactu. [lep-
Bas 4acTh TEIUIOTHI BOCIPUHHMAECTCS TOPMO3HOM
JICHTOH 24 ¥ OT ec HapyXHBIX ITOBEPXHOCTECH KOH-
BEKTUBHBIM M PaJHAIIMOHHBIM TETIOOOMEHOM pac-
CeMBAETCs B OKpY’KaloIlylo cpeldy. Bropas dacTb
TEIJIOTHl TTOCPEACTBOM  TETUIONPOBOJHOCTH  OT
TOPLOB TPYO 16, KOTOpBIE PaCHOJIOKESHBI 3aro-
U0 pabounx moBepxHOCTeH 13 OCHOBHBIX Ha-
KIagok 12, mepenaeTcs TEIUIOMOTIIOMIAIOLIEMY
HanonauTemo 19 (@Eampumep, Al,Cs), nmeromemy
BBICOKYIO YAETBbHYIO TEIJIOEMKOCTh M HHU3KYIO
IIOTHOCTE. OT HapYKHOH OBEPXHOCTH TPYOBI 16,
KOTOpasi 3aBuHYcHa 8 oTBepcTHe 2 mikuBa 1 Tem-
JI0Ta TepeaeTes K ero Tely U OT ero HapyXHOH U
BHYTPEHHEH MOBEPXHOCTU PAacCEUBACTCS B OKpPY-
JKAFOIIYIO0 CPEely KOHBEKTUBHBIM M PaHAIlHOHHBIM
termoooMeHoM. [ wHTeHCHUKAIMA paauaiy-
OHHOTO TETI000MEHA OT HAPYKHBIX U BHYTPECHHUX
MOBEPXHOCTEH TOPMO3HOTO MIKHBA 1 OHH BBIMOJI-
HSFOTCS MATOBBIMH.

ITpu yBenuueHWH yCUIIHMS HAKATHS Ha phlyar
yrpasjieHus 37 TOpMO3Has JieHTa 24 HaOerarolei
(a) u coeraromieii (6) BETBIMHU B3aMMOJIEHCTBYET C
BBICTYMAIOIIMMHU HAJ HAPYKHOM TMOBEPXHOCTHIO
mKrBa 1 BBIMYKJIBIMA PAOOYUMH MOBEPXHOCTSIMHU
13 ocHOBHBIX (PUKLMOHHBIX HakIagok 12, o0y-
CJIaBJIMBAasl TEM CaMbIM OCTAaHOBKY IIKHBaA 1.
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Bropoii TopMo3HOii pe:xum

B 3TOoM ciydae paGoTaroT TOpPOBBIE PE3UHO-
BbIC ITHEBMOKaMEpPhI, KOTOPBIC 3aTOTHIFOTCS CKa-
TBIM BO3JyXOM, B PE3yJIbTaTre 4ero QpUKIHOHHOE
NOKpBITHE 25, pacnoiokeHHOe Ha HaPYKHOW TO-
BEepXHOCTH 26 mHEeBMOKamepsl 27, B3auMoJeicT-
ByeT ¢ pabounMu TOBepXHOCTIMH 15 momomnwm-
TENBbHBIX (PUKIMOHHBIX Hakmagok 14 u Tem ca-
MBIM TIPUTOPMaKHBAIOT TOPMO3HOM mkuB 1. [lan-
HBIA TOPMO3HON PEXUM SIBJISIETCS BCIIOMOTATENb-
HBIM U TIPU €T0 pean3alii Ha B3aUMOICHCTBYIO-
IIUX Tapax TPEHUs TCHEPUPYETCs He3HAYUTEIHHOS
KOJIMYECTBO TEIUIOTHI, MIOATOMY HMX TPYIIHECS TO-
BEPXHOCTH HE OXJIAXKIAIOTCSI.

TpeTuii TOpMO3HOH pexuUM

JlaHHBIN PEXUM TOPMOXKEHUS SBJISCTCS CyM-
MapHbIM, BKJIFOUAIOLINI MEPBBIN U BTOPOI.

BenmuunHa pa3BuBaeMOro TOPMO30M TOPMO3-
HOTO MOMEHTA OTIpE/IEIISIeTCA YCHIINEM 3aMbIKaHUS
TOopMO3a (YCHIIHEM Ha phlyare ympasjieHus 37), HO
U JaBJICHUEM CIKATOTO BO3/yXa B TOPOBOH PE3UHO-
BOI mMHEeBMOKamepe 27, TOCKOJIBKY MMEHHO BEIIU-
YWHA JABJICHUS CXKATOTO BO3JyXa B HEW BIIUSAET Ha
CUIIy TIPWXKaTHsl OCHOBHBIX HaKIajok 12 K Top-
MO3HOU JieHTe 24. B 00miemM ciaydae TOPMO3HOMH
MOMEHT, Pa3BUBACMbIH JICHTOYHO-KOJIOJOYHBIM
TOpMO30M, paBeH M7, = (S — )R, tie Sy, S —
HaTsDKeHne Haberaromieil (@) u cOerarorneii (6)
BeTBe TOpMO3HOM JieHTH 24; R — paanyc moBepx-
HOCTH TpeHHs. TakuMm 00pa3oM, ympaBisSITh BENH-
YUHOW TOPMO3HOTO MOMEHTa MOXXHO HE TOJIBKO
W3MEHSS PA3HOCTh HATSHKEHUS BETBEH TOPMO3HOMH
JeHThl 24, HO W JaBIICHHEM C)KaToro BO3/yXa B
mHeBMOKamepe 27.

TopMO3HOW MOMEHT, Pa3BUBAEMbI BTOPHIMU
0oOpaTHBIMHM TIapaMU TPEHHS TOpMO3a, paBeH My
= NPBM R, Toe N — KonMM4ecTBO 0OPaTHBIX Map
TPEeHHS TOPMO3a; p — JaBJIEHHE C)KaTOTO BO3IyXa B
MOJIOCTH ITHEBMOKaMepsl 27; A, — IUIOIIAL BTO-
pbIX oOpaTHBIX map TpeHus; f,— KodIpPuIeHT
TPEHHS CKOJIBKEHHSI BO BTOPBIX OOPaTHBIX IMapax
TpeHHs TopMo3a; R, — paamyc MOBEpXHOCTH Tpe-
HUS BTOPBIX OOpaTHBIX map TpeHus. CyMMapHBIHA
TOPMO3HOU MOMEHT paBeH M¢ = M7y 1+ Mr,. Bee
COCTABJISIIONINE, BXOJAIINE B TOCICIHIO aHAJIH-
TUYECKYI0O 3aBHCHMOCTH IS OIpPEAEICHHUS CyM-
MapHOTO TOPMO3HOTO MOMEHTA, SBIAIOTCS TEepe-
MeHHBIMU. lleneHanpaBieHHO M3MEHSSI BETHYUHBI
Sy, & N, p; Ay Ty Ry Ry MOXHO 100UThCS Cylie-
CTBEHHOTO YMCHBIIICHUS YCWIMNA HATSDKEHUS TOP-
MO3HO JICHTBI 24 NP TOM K€ 3HAYEHUH TOPMO3-
HOTO MOMEHTA.

[Ipu peanmzammm TPETHETO TOPMO3HOTO pe-
JKUMa CyMMapHBIH TOPMO3HOW MOMEHT, pa3BHBae-
MBI JTaHHBIM BHJIOM TOPMO3a, OyJIET HECKOIJBKO
OOoNBIIUM, YeM MaKCHMAaJIbHBIII TOPMO3HOH MO-
MEHT CEepUITHOT0 TOpMO3a.

HMHTEeHCHBHOCTS WM3HOCA Pabodeil MOBEPXHO-
ctu 13 ocHoBHOM Haknaaku 12 n paboueii moBepx-
Hoctu 15 momomuutenpHON Hakmanku 14 Oynmer
paziauuHoi. bonbias — ocHOBHOM Hakianku 12 u
MEHbIIIass — JOTOJIHUTENbHON Hakmagku 14 puk-
muoHHOro 3nementa 11. OgHaKO WHTEHCHBHOE
oxJnaxJaeHne paboueil moBepxHocTH 13 OCHOBHOM
Hakiaanku 12 Oymer crmocoOCTBOBAThH YITYYIICHHUIO

ee M3HOCO-(PPUKIMOHHBIX cBOWCTB. [locne m3HOCA
paboueit moBepxHOCTH 13 OCHOBHOW Hakimaaku 12
no topua kpeimku 20 TpyOsr 16 u paboueit mo-
BepxHocTtH 15 momomHuTenpHOM Hakmaaku 14 mo
Topua aHa TpyObl 16, T. €. 10 UX JOMyCTHMOH Be-
JIMYUHBI, TPOU3BOJAT 3aMEHY BCEro (PPUKIUOHHO-
ro snemenTa 11. M3HomeHnHoe (QpUKIMOHHOE TO-
KpBITHE 25 Hapy)KHOH MOBEpXHOCTH 26 TOPOBOM
PE3WHOBOH THEBMOKaMepbl 27 HAHOCAT Ha YyKa-
3aHHYIO OBEPXHOCTH MOCJIC €€ CHATHUS C LWINHI-
PHUYECKOr0 KOJBIEBOTO BhIcTyma 29.

B nanHOM BHzIE TOpMO3a BTOPYIO OOpaTHYIO
napy MOXHO NPEBPaTHTh B MPSAMYIO Hapy IMyTeMm
YCTaHOBKHY Ha pabodeil moBepxHOCTH 15 momoirHu-
TeJIbHOW Hakimanku 14 B BUIE METaJUIMYECKOTO
(pPUKLMOHHOTO 3JIEMEHTA.

[IpenyioxkeHHOE TEXHUYECKOE PEIICHUE MO-
3BOJIACT CYLIECTBEHHO YIYYIIUTH HE TOJBKO MU-
HAMHUKY [polecca TOPMOXEHHUsS, HO U H3HOCO-
(PUKIIMOHHBIC XapPAaKTEPUCTHKH OOpaTHBIX Iap
TPEHHUs] MEPBOM CTYNEHU TOPMO3a IyTEM WHTCH-
CHUBHOTO OXJIaXKICHHUS.

Takum 00pa3oM, HpeAsoKeHbl KOHCTPYKLUH
YCTPOWCTB M CHCTEM /ISl IPUHYIUTEIHFHOTO OXJIa-
KJICHHS HE TOJIBKO TPSIMBIX, HO ¥ OOpaTHBIX Tap
TPEHUs] TOPMO3HBIX YCTPOWCTB, paboTalomuxX Ha
a¢exTe TemIoBoi TPyOBl, MO3BONAIONINX YIIyd-
maTh U3HOCO-(QPUKLIMOHHBIE CBOWCTBA, U CJIEJ0Ba-
TENBHO, d(PPEKTUBHOCTE TOPMOKECHUH ITOIHEMHO-
TPAHCIIOPTHOTO ~ OOOpPYJOBaHUS, JOPOXKHBIX H
CTPOUTENIFHBIX MAIllMH, a TaKXe TPaHCIOPTHBIX
CpPEICTB.
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