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3arajabHi BizoMocTi
KoHCTpYKTHBHI cXeMH BUKOHAHHSI TPAHCMICiii aBTOMOOIJIiB

VYce, 110 3B'I3y€ IBUTYH 3 BEAYUYUMH KOJIECAMH, CKJIaJae TpaHCcMicito aBToMoOis. TpaHncMicisi B aBTOMOO1TI BUKOHYE,
SIK IPABWJIO, HACTYITHI (PYHKIIIi:

- epesia€ KpyTHUI MOMEHT BiJl IBUTYHA JI0 BEy4HX KOJIIC;

- 3MIHIO€ BEJIMYMHY H HAIPSIMOK KPyTHOTO MOMEHTY;

- IepepO3NOALIsE KPYTHUH MOMEHT MiXK BEy4UMH KOJIECAMHU.

3aJexHo BiJl BUAY €HEpTii, IKa NepeTBOPIOETHCS, PO3PI3HAIOTh HACTYIHI BUIU TPAHCMICIT:

- MeXaHIYHa TpaHCMicis (Tlepenae i mepeTBOprOe MeXaHIuHy €Hepri);

- eJICKTpUYHA TPaHCMICis (TIePETBOPIOE MEXaHIUHY €HEprilo B eJNeKTPUYHY W MICNA mepemadi M0 BeoydIuX KOJIC -
€JIIeKTPUYHY B MEXaHIYHY €HEPTil0);

- TiApoo6'eMHa TpaHCMICis (TIEPETBOPIOE MEXaHIUHY €HEpPTil0 B HEPTif0 MOTOKY PiTUHM U MICII mepeaadi 10 BeAyInx
KOJTiC - EHEepriio MMOTOKY PiAWHYU B MEXaHIYHY €HEprilo);

- KOMOiHOBaHa TpaHCMicis (eTEKTPOMEXaHIIHa, TIIPOMEXaHigHA - T.3B. «TiOpUAN»).

HaiiGinpie 3acTocyBaHHS Ha Cy4acHHX aBTOMOOIISIX 3Haifllula MexaHiyHa TpaHcMicis. MexaHiuHa (rigpoMexaHiuHa)
TpaHCMICisl, 3MiHa KpyTHOTO MOMEHTY B sIKill BiIOYBa€ThCsl aBTOMaTHYHO, HA3UBAETHCS d6MOMAMUYHOIO MPAHCMICIEN.

Y KOHCTPYKUII TpaHCMicii SK MPOBiIHI KoJieca MOXYTh BUKOPUCTATUCS TEPEeHi, 3a/iHi, a TaKOX 1 MepeaHi, 1 3ajHi
KoJsieca. SIKIIO B SKOCTI BEIy4YUX KOJIIC BUKOPHCTOBYIOTHCS 3aJiHI KOJieca, aBTOMOOLIbL MA€ 3a0Hill npugoo, a SKIIO MEPeiHi -
nepeonii npusod. [IpuBoa Ha MEpeHI 1 3a/IHI KoJieca MAIOTh HOGHONPUGIOHI ABTOMOOLII.

B aBTOMOOUIAX 3 pI3HHMHU THUIAMH TMPHUBOAA KOHCTPYKINS TPaHCMICii Mae iCTOTHI PO3XOMKCHHS, SIK 3a CKJIAIOM
€JIEMEHTIB, TaK i 3a ix 0yI0BOIO.

TpaHcMicist 3aTHBOTIPHUBITHOTO aBTOMOOIIS Ma€ HACTYIIHY OyIOBY:

o 3YETUICHHS;
o KopoOKa mepeady;

o KapJaHHa repezava;
. rOJIOBHA MEpeaya;
. nudepeHiia,

. IiBOCI.

3uennennss npu3HAUEHE U1 KOPOTKOYACHOTO Bill'€THAHHS JBUTYHA BiJl TpAaHCMICIT i IJIABHOTO TXHBOTO 3'€IHAHHS IPU
NepeMUKaHHI Iiepeay, a TakoXK 3aro0iraHHs eJeMEeHTIB TPaHCMICii BiJl IepeBaHTakKEHb.

Kopobka nepedau cimyuThb Iis 3MIiHH KPYTHOI'O MOMEHTY, IIBHAKOCTI W HANpPSMKHA PyXy aBTOMOOINISA, a TaKOX
TPHUBAJIOTO PO3'€THAHHS JBUTYHA BiJ TPAHCMICII.

Kapoanna nepedaua 3abesnedye mepenady KpyTHOTO MOMEHTY BiJi BTOPMHHOTO Bajla KOpOOKHM Iieperad Ha Bajl
TOJIOBHOI IepeJiadi, po3TaloBaHMX i/l KyTOM JIpYT /10 ApyTa.

Tonoena nepedaua ciry>xuth IUIA 30UTBIICHHS KPYTHOTO MOMEHTY ¥ TepeAadi Horo Ha miBoci Bemydux koiic. Ha
3aJIHBOIIPUBITHNX aBTOMOOUISX 3aCTOCOBYETHCS T'HITO1THA TOJIOBHA Iepeayda (0ci mecTepeHb He HEPeTHHAIOTHCS).

Jugpepenyian npu3HAYCHUIA T PO3MOAUTY KPYTHOTO MOMEHTY MIX BEIydHUMH KoJiecamu abo ocsimu. Bin no3Bosise
iBOCSIM 00epTATHCS 3 PI3HUMU KYTOBUMH IIBUIKOCTSIMH, 1[0 HEOOXIHO MPH MMOBOPOTI aBTOMOOIIS.

TpaHcMicist nepeIHbOIIPUBITHOTO aBTOMOOLIS Ma€ HACTYIHY OYAOBY:
3YETIJICHHS;
KopoOKa mepenay;
TOJIOBHA IIEpeada;
nudepenia;
LIAPHIpY PIBHUX KYTOBHX LIBHIKOCTEH;
MIPUBOJIHI BayH (IMiBOCI).

Ha nepeHponpuBiIHIX aBTOMOOLUISIX TOJIOBHA Tlepeiada i andepeniiial po3MilialoThCs B KapTepi KOpoOKH Iepeiad.

[HapHipu piBHEX KyToBux mBuakocted (ILIPYC) cmyxaTs mis nepenadi KpyTHOro MOMEHTY Bin nudepeHIiana 1o
BEIy4YHX Kojdic. B KOHCTpyKIii TpaHCMICil BUKOPHCTOBYETHCSA, SIK MPABIJIO, /IBA INAPHIPH Ui 3'€MHAHHA 3 AU(DEPEHIaIoM
(BHYTpIIIHI IapHIPH) 1 ABa MIAPHIPH JUIA 3'€ THAHHS 3 KoJiecaMH (30BHIIIHI MIApHIPH).

Mix mapHipamM# pO3TaIlIOBYIOTHCS IIPUBOIHI BaJIH.

TpaHcwMicii TOBHONPHBIZHUX aBTOMOOUTIB MAalOTh Pi3HI KOHCTPYKINi. Y CYKYHHOCTI BOHH YTBOPIOIOTH CHCTeMH
MOBHOT0 MPUBO/A. PO3pi3HAIOTh HACTYIHI BUJM CHCTEM IIOBHOTO MPUBOAA:

. MTOCTiHIMHA MOBHUH NPHBI;
. TIOBHUH HPUBIJ, AKUH MiJKIIIOYAETHCS ABTOMATUYHO;
. TIOBHUH TPUBIJ IiJKITIOYAETHCS BPYUHY.

Pizui BUAX CUCTEM MOBHOI'0 MNpUBOAAa MArOTh, SAK HNpaBUIIO, pi3H€ MPpU3HAYCHHA. Pazom 3 MM MOXXHaA BI/IHiJ’II/ITI/I
HaCTyHHi 3arajbHi nepeBaru 1aHux CUCTEM, 110 BU3HAYAIOTh I'aly3b ix 3aCTOCYBAHHA:

. e(pCKTHBHE BUKOPUCTAHHS IMOTYKHOCTI JIBUTYHA;
. Kpalla KepOBaHICTh 1 KypcoBa CTIHKICTh Ha CIIM3bKOMY TTOKPHTTI;
° i IBUIIIEHA TTPOXiAHICTH aBTOMOOIIIS.



1. Cucrtema nocTiiHOro MOBHOr0 NPUBOJAA

Cucrema mocTiiiHOro mMoBHOro mpuBoja (iHme HaliMeHyBaHHS — cucTeMa moBHoro mpusBoaa Full Time, y
TepekyIai «ITOBHUN Jacy) 3abe3neuye MocTiifHy neperady KpyTHOTO MOMEHTY Ha BCi KoJieca aBTOMOOINS.
Cuctema Mae HaCTyIIHY 3araibHy 6ymoBy (puc. 1):

MDKKOJICHHH IudepeHIiial nepeaHsoi oci
KOopoOKa repenay

MIXOCBOBHH Au(epeHIIian

Kap/aHHa repesaya 3aJHb01 oci

roJIOBHA Mepeaya 3aIHb01 oci
MDKKOJIICHHH JudepeHiian 3aaHp0i oci
po3ziaBanbHa KOpoOka

Kap/aHHa nepejaya nepeaHboi oci
roJIOBHA Iepeaya mepeIHboi oci

0. BickoMy(Ta

BOoo~NoO~wWNE

Pucynok 1. - Cxema cucTeMH MOCTIHHOTO TIOBHOTO MPUBOAY

[MocTiiiHMiA TOBHUI NMPHUBOJ 3aCTOCOBYETHCS SIK HAa aBTOMOOLIAX 13 33 HBONIPHUBIIHUM KOMIOHYBAHHSM (I103/I0BXKHE
pO3TalTyBaHHS IBHATYHa H KOpOOKM mepenad), Tak 1 HA aBTOMOOITIAX 3 IEepeIHBOIPHBITHIM KOMITOHYBaHHSM (TIOTIEpEYHE
po3TallyBaHHsl JIBUTYHa i KOpoOkW mnepenau). Taki CHCTEMH PO3DI3HSIOTHCS B OCHOBHOMY IO KOHCTPYKUII po3laBajibHOT
KOpOOKH i Kap/laHHUX Tiepejad.

BigomuMu crcTeMaMu HOCTIHHOTO MOBHOrO npuBojaa € cucrema Quattro sim Audi, xDrive Bin BMW, 4Matic Big
Mercedes, 4Motion Bix Volkswagen Tta iHm.

Po3naBanpHa KOpoOKa B TAaKWX CHCTEMax MPH3HAYCHA IS PO3MOLUTY KPYTHOTO MOMEHTY IO OCSX aBTOMOOLIA i Horo
30imbIIeHHs mpu HeoOximHocTi. CydacHa po3maBalibHa KOpPOOKa BKIIIOYAE JIAHIIOTOBY Tepenady (3yOuacTy mepemady), IO
3abe3neuye repeaayy KpyTHOTO MOMEHTY Ha IEpeHIO BiCh, IO 3HIDKYE Nepenady y BUIVIAAI IUIAaHETapHOTO peaykropa (B
OKpEMHX KOHCTPYKIISX) 1 Midicocbosuil ougepenyiai.

HasiBHiCTh MiXKOChOBOTO Au(epeHIiana € BIIMIHHOIO PUCOI0 PO31aBAIbHOT KOPOOKH CHCTEMH HMOCTIHHOTO HMOBHOTO
npuBoxy. [ moBHOI pearnizauii NMOBHONPHMBIIHMX MOKIJIMBOCTEH y KOHCTPYKLII CHCTEMH NependavdaeTbesi OJOKYyBaHHS
MIXOCBOBOTO TU(EpeHIIiaia.

bnokyBanHs andepeHmiana MoXe 3AiHCHIOBATHCS aBTOMAarnyHo abo Bpy4Hy. Cy4acHUMH KOHCTPYKLISIMH
aBTOMATHYHOTO OJIOKYBaHHS MIXKOCHOBOTO AudEpeHiiana € gickomygma, wo camo 610Kyemuvcs, ougepenyian Torsen,
bazamoouckosa ppuryiina mygpma.

Pyune (mpumycoBe) GyoKyBaHHS Iu(epeHIliaa BHKOHYETHCS BOJIEM 3a JOMOMOTOI0 MEXaHIYHOTO, THEBMATUYHOTO,
€JIeKTPUYHOT0 200 TiAPaBIiTHOTO IPUBOIY.

Ha nmesxnx KOHCTPYKLifAX pO3AaBalbHOI KOpOOKH mependadeHi (yHKMII SK aBTOMATHYHOTO, TaK 1 PYIHOTO
OJIOKyBaHHS MIXKOCBOBOTO IH(epeHITiaa.

Jus peanizanii MOBHONPUBITHUX MOXJIMBOCTECH OJMH a00 oOmBa MudepeHIiaTrn MarTh MOXIUBICTh OJOKYBaHHS.
bnokyBaHHs MiXKoJiCHOrO audepeHIiana MoXe 3AiHCHIOBAaTHCS BpY4YHY abo aBTOMaTHyHO (BickoMydra, andepenmian
Torsen). Ha cyuacHux aBTOMOOUISIX 3aCTOCOBYETHCS TAKOXK €IEKTPOHHE OJIOKYBaHH: JudepeHiiaia.



IpuHoun podoTH cUCTeMH MOCTiIHHOr0 MOBHOr0 MPUBOJA TOJATAE B HACTYITHOMY. KpyTHHII MOMEHT Bix IBHTYHA
nepeaaeThest Ha KOpoOKy Tepenad i Jaiti Ha po3JaBaibHy KOpoOKy. Y po3naBaibHIl KOPOOIi MOMEHT PO3MOIUISIETHCS 110 OCAX.
IIpu HeoOXimHOCTI BoOAieM Moke OyTH BKIIOYEHA IOHIDKYyIoya mepermada. Jlami KpyTHHH MOMEHT depe3 KapIaHHI Balld
MepeaeThCsl Ha TOJOBHY Iepenady i MKOChOBHI Amdepermian KoxHol 3 oceid. Bin nudepenmiana KpyTHHH MOMEHT depes
IBOCI TepenaeThesl Ha Bemydi Koseca. [Ipu mMpoKoB3yBaHHI KOJNic OJHIET 3 Ocell aBTOMAaTHYHO a00 MPUMYCOBO BHKOHYETHCS
OJIOKyBaHHS MIXXOCBOBOTO i MIXKKOJIICHOTO TU(epeHIIiaTiB.

2. CucremMa MOBHOI0 MPHUBO/IA, SIKA MIIKJIIOYA€THCA ABTOMATHYHO

CucreMa NMOBHOTO NMPHBOAA, KA MIAKJIOYAETHCS AaBTOMATH4YHO (iHIIC HailMEHyBaHHS — CHCTeMa MOBHOIO
npusoaa On demand, y nepexiaii «Ha BUMOTY») € HNEPCIEKTHBHUM HAIPSMKOM DPO3BHTKY MOBHOTO NPHBOJA JIETKOBHX
aBToMo0LiB. J[aHa cucTeMa 3abe3neuye MiAKIIOYCHHS KOJIC OJHIET 3 OCel y BHIAJKy MPOKOB3YBaHHS KOJic iHIIOI oci. Y
3BHYaHUX yMOBAX E€KCIUTyaTallii aBTOMOOUIb € IIepeHbO- a00 33 HBOIIPUBITHUM.

[IpakTH4yHO BCi MPOBiIHI aBTOBUPOOHHKH MArOTh y CBOEMY MOJEIBHOMY PsJi aBTOMOOLUI 3 TOBHUM HPUBOAOM, IO
MIKII0Yae€ThCst aBToMaTH4HO. CHCTeMa TIOBHOTO MPHUBOJIA, IO MiKI0YAETHCS aBTOMATHYHO, Ma€ HACTYIIHY 3arajibHy OYyJ0BY
(Ha MpUKIai CHCTEMH OBHOTO npuBoa 4Motion puc. 2):

JIBUTYH
po3zmaBanbHa KOpoOKa
KapJlaHHa repeniayda
rOJIOBHA Ilepejiada 3a/IHbo1 oci
MDKKOJIICHHH JudepeHiiian 3aaHb0i oci
MydTa miakoYeHHs 3aaHB01 oci (My¢dTa Haldex)
MDKKOJICHHH Iu(epeHIiian nmepeaHboi oci
KOpoOKa mepenaq
Pucynok 2 - Cxema cucteMy IIOBHOTO NPUBOAA, IO MiJKITIOYA€THCS aBTOMATHIHO

N~ wWNE

Po3naBajgbpHa Kopo0Kka B crcTeMi IIOBHOTO NMPHBOJA, IO MMIKIIOYAETHCS aBTOMATHYHO, SIBJISIE CO0O0I0, SK MPABHIIO,
KoHIUHUH penykTop. IloHmKyroda nepenava it Mi>KOChOBHA AudepeHiian BiaCyTHi.

B axocTi My Ty miIKITIO9eHHS 3aIHBOI 0Ci BUKOPUCTAIOTHCS HACTYITHI TIPUCTPOI:

. BicKoMy(Ta;

. eJIeKTpOHHOKepoBaHa (QpuKIiitHa MydTa.

Bigomoro ¢pukiitinoro myhToro € mydra Haldex, mo Bukopucraethcsi B cucTeMi moBHOro mpuoma 4Motion
koHuepHHu Volkswagen.

IIpuHIMN po6OTH cHCTEeMH MOBHOIO NMPHBOAA, IO MiAKIIOYAETHCS ABTOMATHYHO, 00JagHaHOTO (pHKLiHHOIO
My(TOIO, MoJIsira€ B HaCTYMHOMY. KpyTHHI MOMEHT BiJl IBUTyHa, Yepe3 34eIUIeHHs, KOpoOKy repenad, ToJIOBHY Iepenady i
mudepeHIian nepegaeTbes HA MEpeHIO Bich aBTOMOOLIS. KpyTHHI MOMEHT yepe3 po3gaBaibHy KOpOOKY i KapAaHHI Basu
TaKOX TepefacThcsi Ha (QPUKLiHHY My(dTy. Y HOpMaJbHOMY MOJOXEHHI (puKLiiiHa MydTa Mae MiHIMAIBHUH CTUCK, NPH
SKOMY Ha 3a7HI0 Bich mepenaerbcss 10 10% kpyrHoro momenty. [Ipu mpokoB3yBaHHI KOJic IepeHbOi OCi 1Mo KOMaHIi
€JIEKTPOHHOTO OJIOKY KepyBaHHS CIIparboBye (puKIiiiHa MypTa I mepegae KpyTHHH MOMEHT Ha 3agHIO Bich. Bemmunna
MIEPEIaHOTO Ha 33JHIO BiCh KPYTHOTO MOMEHTY MOJKE 3MIHIOBATUCS B TIEBHUX MEXKAX.

3. CucreMa MOBHOTO NMPUBO/A, IO MIAKIIYAETHCS BPYUHY

CucremMa MOBHOTO MPHUBO/A, 10 MAKIIOYAETHCS BPYUYHY (iHIIEe HaliMEHYBaHHS - CHCTeMa MOBHOTO mMpuBoaa Part
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Time, y mepexiani «J4acTKOBHIA Yac») Ha TEMEPIlIHiil Yac MPaKTHIHO HE 3aCTOCOBYETHCS, TOMY IO € HU3BKOC()(HEKTHBHOIO.
Pazom 3 THM, came 1 cucrteMa 3abe3nedye KOPCTKHH 3B'S30K MEpeaHbol il 3aAHBOI OCi, mepenady KpPyTHOTO MOMEHTY B
criBBigHomeHH] 50:50 i TOMY € MO3aNLIAXOBOIO.

BynoBa cucreMH NMOBHOTO NMPHBOAA, IO MiIK/IOYAEThCSl BPY4YHY, B ILIJIOMY aHAJOTIYHA CHCTEMi MOCTIHHOTO
moBHOTO mpuBoAa. OCHOBHI BiAMIHHOCTI — BiICYTHiCTh MiKOCHOBOTO An(epeHmiaga ¥ MOXIHMBICTh IiAKITIOYCHHS
MEPEHBOTO MOCTa B pO3daBasibHiN KopoOmi. HeoOXinHO BiA3HAYUTH, IO B PANi KOHCTPYKIiH IOCTIHHOTO IMOBHOTO IPUBOJA

BUKOPUCTAETHCA Q)yHKHiH BiIIKJ'IIO‘IeHHH NnepeaAHLOT0 MOCTA.
4. Cucrema nosnoro npusoay 4Motion (Volkswagen)

Cucrema noBHoro mnpuBoaa 4Motion BITHOCHTBCS 1O T.3B. CHCTEM IIOBHOTO NPHUBOAA, IO IiAKIIOYAETHCS
aBTOMAaTUYHO. Y JaHid CHCTEMi KPYTHHH MOMEHT JBHTYHa PO3IMOJUILIETHCS MO OCSX 3aJIEKHO B JOPOXKHBOI CHUTYyaIll.
Cuctema 4Motion ycTaHOBIIOETBCS Ha aBToMoOLTI KoHuepHY Volkswagen 3 1998 poxy. Hasa 4Motion € 3apeecTpoBaHUM
TOBapHUM 3HAKOM.

Cucrema noBHOTO puBoaa 4Motion mae HacTynHy 6ymoBy (puc. 3):

JIBUT'YH
po3aaBajibHa KOPOOKa

KapJaHHa repeiayda

rOJIOBHA Mepejiava 3aJHbo1 0Ci

MDKKOJICHHUHN audepeHIiian 3aHp01 oci

MydTa migKIroueHHs 3aHb01 oci (mydra Haldex)
MIDXKOJICHHH nudepeHIiian nepeaHsoi oci
KopoOKa mepeaay

N~ wWNE

Pucynok 3 - Cxema crcteMu noBHOTO nprBojaa 4Motion

Y cucremi moBHoro mpuBoaa 4Motion 3acToCOBYEThCsi OararonuckoBa d¢pukuiiina mydra Haldex. Mydra
3abe3nedye KepoBaHy Iepesady KPYyTHOTO MOMEHTY (BEJIMUMHA IEPEAAHOr0 KPYTHOTO MOMEHTY BH3HAYAETHCS CTYIEHEM
3aMHUKaHHSI My(TH) Bi IepeJHbo1 0 3a1HB01 oci aBToMo0111. Mydra Haldex yOynoBana B kaprep nudepeHiiaia 3a1Hb0i oci.

Ha tenepinmniii yac y cuctemi noBHoOro npusoja 4Motion BukopuctoByetbest my¢ra Haldex yeTBepTOoro noxosinus
(aBromoOini Volkswagen Tiguan), mo Mae Oinbllle MPOCTy KOHCTPYKLIIO B IOPIBHSAHHI 3 momnepenHukamu. Jo mporo
BCTaHOBJIOBAJMCS My(TH Iepmioro i apyroro nokousinb (aBromo0ini Volkswagen Golf IV, V - onnionansHo, Volkswagen
Transporter).

Mydra Haldex mae enexTpoHHE KepyBaHHS, IO BKJIIOYAE BXiAHI JATYUKH, OJOK KEpyBaHHS ¥ BHKOHaBYI MPHUCTPOI.
BXiTHUM IaTYMKOM CUCTEMH KEPYBaHHsS € JaTYMK TeMIepaTypu MacJia.

BJyiok kepyBaHHSI TIEpETBOPIOE BXiAHY iH(OpMAIlilo B Kepyrodi BIUIMBM HAa BUKOHAaBUMH mpucTpid. Kpim mardmka
TEMIEepaTypH Macjia eJICKTPOHHHUI OJIOK KepyBaHHS BHKOpPHCTae iH(opMariro Bif ONOKYy KepyBaHHS IBUTYHOM, OJIOKY
kepyBauHs cuctemu ABS, ogepxxyBany mo CAN-mmHi.

BrkoHaBUNM NPHCTPOEM CHUCTEMH KEPYBaHHS € KJANaH KepyBaHHs, L0 PEryjio€ THUCK CTHCKAaHHS (PpHKmiHHMX
qckiB Big 0 no 100% makcumainbHOT BennunHY. BenrurHa THCKY BU3HAYAETHCS MTOJIOKEHHM KJilallaHa.

Hacoc i akymyasiTop THCKY 3a0€31e4yroTh ATPUMKA TUCKY Macia B cuctemi Ha piBHi 3 MI]a.

Ipuanun po6oTu cucremu NoBHOro npusoaa 4Motion
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PobGora cucremn 4Motion BHU3HAYA€THCSA AITOPUTMOM poboTu MydTu Haldex, y skoMy MOXHAa BHIUIMTH HACTYITHI
XapaKTepHi PeKUMU:

o MIOYATOK PYXY;
MIOYaTOK PYXY i3 MPOOYKCOBKOIO;
PYX 3 IOCTIHHOIO MIBHKICTIO;
PyX 13 MPOOYKCOBKOIO;
rajJbMyBaHHSL.

Ipu pymannui 3 micus it po3roni aBToMo0LIA Ki1aaH KepyBaHHsI 3aKPUTHH, TUCKH MY()TH MakCUMaibHO cTucii. Ha
3aJIHI KoJIeca MepeIaeThCsl MAaKCUMaIbHUA KPYTHUH MOMEHT.

SIKIIO pyX MOYMHAETHCS i3 MPOOYKCOBKOI0 000X MEpeHIX KOJIiC, KIalaH KepyBaHHs 3aKPUBAETHCS, QPUKIIIHI AUCKU
MY(QTH CTUCKYIOThCS. KpyTHHIT MOMEHT MOBHICTIO NIepeaeThCs Ha 3aHI0 Bick. IIpy NpoOYyKCOBII OJJHOTO 3 MEpeiHIX KOJiC y
poOOTy CHCTEMH CTIOYATKy BKIIFOYA€THCS €JICKTPOHHE OJIOKYBaHHS AH(EpeHIliana.

pu pyci 3 nocriliHO0 MBUAKICTIO KIATaH BiJKPHBAETHCS, a JUCKH CTUCKYIOTBCS 3aJE€KHO Bif yMOB pyxy. Ha
3aTHIO BiCh KPYTHHI MOMEHT II€PEIAETHCS B IIEBHI (HE3HAYHUX) MEXKax.

IIpobykcoBka B pyci aBTOMOOINIS BH3HAYAE€THCS HA TMINCTaBi CHTHANIB Binm O10Ky kepyBaHHs cuctemu ABS. Ilpu
IFOMY KJIATIAH BiTKPHUBAETHCA 3aJICKHO BiZl YMOB pyXYy (SIKa BiCh 1 SKi KoJieca OYKCYIOTB).

Ipu raasMyBaHHi K1anaH KepyBaHHS BIIKPUTHH, QPUKIiHI IUCKH My(QTH TOBHICTIO po3ueruieHi. KpyTHuit MOMEHT
Ha 3aJIHIO BiChb HE NepeIaeThCs.

5. Cuctema noBHoro npusoay Quattro (Audi)

CucteMa MOBHOTO NMPUBOAA quattro € CHCTEMOIO IOCTIHHOTO IOBHOTO NPHUBOAA, Y SKi KPYTHHH MOMEHT MOCTiIHHO
nepenaeTbes Ha Bei Koseca aBToMoOs. 3 1980 poky HazBa quattro BUKOpHCTAEThCS aBTOBUPOOHHKOM Audi A MO3HaYCHHS
CHCTEMH IIOBHOTO IIPUBOJIA CBOIX aBTOMOOUIIB 1 € 3apeecTpOBaHMM TOBAapHHM 3HAKOM. BiIMiHHOIO PHCOIO CHCTEMH quattro €
MO03/I0B;KHE PO3TALIYBAHHS IBUTYHA H €JIEMEHTIB TPAHCMICII, III0 XapaKTepHO Ui O1bIIocTi aBToMoOLTiB Audi.

Hespaxkaroun Ha PpO3XOKCHHS B KOHCTPYKLII CHCTEM IIOBHOTO NPHBOJA KOHKPETHUX aBTOMOOLIIB, MOXXIIHBO
3a3HAYMTH HACTYITHY 3arajisHy OyZIOBY cHCTeMH quattro (puc. 4).

VY TpaHcMicil quattro Moykxe BCTaHOBJIIOBATHCS SIK MEXaHIYHa KOpOOKa nepesay, Tak i KopoOKa-aBToMar.

Po3zgaBanbHa KopoOKa Oe3MOCepeIHRO MPUEHAHA 10 KOpOoOKH mepenad. KOHCTPYKTHBHO BOHA BKJIFOYAE MIKOCHOBHI
JmudepeHiiai, o po3noaiise KpyTHUH MOMEHT Ha TepeHo i 3aaHio oci. Kopryc nudepeHuiana Mmae MexaHiuHe 3'€qHaHHS 3
KOpOOKOI Tmepeaay. Posmomin KpyTHOTO MOMEHTY Ha OCi 3aJ€KHO BiJ KOHCTPYKIII pO34aBajbHOI KOPOOKH MOKE
3IIACHIOBATHCS Oe3MocepeIHbO Yepe3 MPUBIAHI BaK a00 OKpeMy 3y0uacTy mnepenaqay.

Sk MiXXOCBOBHIT An(epeHIial y CHCTeMi MOBHOTO NPHBOJA quattro BUKOPUCTAIHCS i BUKOPUCTAOTHCS:

. ¢ 1981 poky — BiTbHHI MI’)KOCBOBHUH TH(EpeHITial 3 MEXaHIYHUM OJIOKYBAaHHSIM;

. c 1988 poky — cumerpuuHHUi mudepeHmian TOrsen, mo caMoOIOKYEThCS, 3 MOXIIUBICTIO TEPEPO3MOILTY
KPYTHOTO MOMEHTY Ha Bich i3 KpalluM 3ueruieHHsM 10 80%. Po3raiyBaHHs caTeNiTiB MepreHIUKYISPHO NPUBOIHHM Bajam
(Torsen T-1);

. ¢ 2007 poky — HecuMeTpuuHHil nudepeHIiaN, M0 caMOOJIOKYEThCs, Torsen 3 pPO3MOALIOM KPYTHOTO
MOMEHTY 110 OCSIX Y CTaHJapTHOMY nosiokeHHi 40:60 i 3 MOXIIMBICTIO EPEPO3NOJIITY KPYTHOIO MOMEHTY Ha BICh 13 Kpalum
3yeruieHHsiM 10 70% - Ha nepenHio Bich i 10 80% - Ha 3aaHIO Bick. Po3TannyBaHHs caTelniTiB napajielibHO MIPUBOJHUM BajaM
(Torsen T-3).

. ¢ 2010 poky - HecuMeTpHUYHUi AudepeHLiad, U0 caMOOGJOKYEThCH, 3 KOPOHHUMM IIECTEPHSIMH 3
PO3IIOJIIOM KPYTHOIO MOMEHTY IO OCSIX y CTaHAapTHOMY moiyioxkeHHI 40:60 i 3 MOMJIMBICTIO MEpepo3NOAiTy KpPyTHOTO
MOMEHTY Ha BicCh 13 Kpamum 3ueruieHHsM 10 70% - Ha mepefHro Bick i 10 85% - Ha 3aaHI0 Bick (Audi RSS).
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KOpoOKa mepenay
po3naBajibHa KOpoOKka
Kap/JaHHa repeaaJda
roJIOBHA Iepeaya i 3aHii MiXKOJICHUN aud)epeHIian
BaJI MPHUBOJIA TIEPEAHBOT OCi
TOJIOBHA IIepeada i mepeaHii MiXKKOTiCHAN audepeHtrian
Pucynok 4 -Cxema cucTeMu OBHOTO MPUBOJA quattro

ocoukrwbdE

PoznaBanpaa kopoOka aBToM0oOLIT Audi Allroad mogaTKOBO OCHANIYETHCS MMOHMKEHOIO ITEPEIaveio.

[epenavya KpyTHOr0O MOMEHTY Ha 3aJIHIO BiCh 3/IHCHIOETHCS 3a IOMOMOTOI0 KapJaHHOI nepeaadi, o CKIaaae i3 IBOX
BaJiB, TPHOX MIAPHIPIB PIBHUX KYTOBUX MIBHIKOCTEH i OHIET TPOMIXKHOT OTIOpH.

lonoBHa nepenauva i 3axHii MiKKOJICHUIT AudepeHiian BUKOHAHI B OKpeMOMY Kaprepi. Y pi3HHMH yac y cucremi
quattro BUKOPHUCTAIMCS HACTYIHI KOHCTPYKIIT 3a1HiX AudepeHiiaiB:

. ¢ 1981 poxky — BinbHHMI TudepeHIian 3 MexaHiYHUM OJIOKYBaHHSM (pyuHHI a00 eeKTPONHEBMATHYHO);
. ¢ 1988 poky - cumerpuunuii qudepeniia, mo camoonokyerscs, Torsen (Audi V8);
. ¢ 1995 poxky — BinbHMI TUdEpeHIial 3 eleKTPOHHUM OJIOKYBaHHSIM.

Ban npuBona mepennboi oci 3a0esnedye nepenady KpyTHOTO MOMEHTY BiJl pO3JaBajbHOI KOPOOKH IO T'OJIOBHOT
mepenadi ¥ MiKKoNicHOTO audepeHIianry IMepeaHpoi oci. BiH momimeHwid B OKpeMHil KoxkyX. Ha ocrtaHHIX Momemsx
aBToMO00LTiB Audi, OCHAIIIEHUX CUCTEMOIO quattro, KopoOKa mepead, po3aaBaibHa KOpoOKa, Bal MPUBOJIA, TOJOBHA Iepenayda i
IudepeHIIian mepegHpoi oci 00'eTHaHI B OTHOMY KOPITYCi.

VY AKOCTiI MepeIHBOr0 MIKKOJIICHOTO TU(epeHIliaga BUKOPUCTAEThCS BUTBHUHN nudepermian, mo skoro 3 1995 poky
nmonana (GYHKIIiSI eIeKTPOHHOTO OJIOKyBaHHS AudepeHmiana.

Ha aBromo0Ounsix Audi 3 monepeunum posrainyBanusMm aeuryHa (Audi A3/S3, Audi TT, Audi Q3) BUKOPHCTOBYETHCS
cHcTeMa MOBHOT0 MPUBOJA, IO MiAKIIOYAETHC ABTOMATHYHO, aHaioriyHa cuctemi 4Motion i3 ¢pukimiiftHor0 MydTOI0
Haldex.

[lepcriekTHBHA Bepcist CHCTEMH TOBHOTO IpuBoAa Bix Audi 3acHOBaHa Ha BHKOPHCTaHHI TiOpumHOI CHIIOBOI
YCTaHOBKHM W HaszmBaeTbes E-tron quattro. /lany cucremy IutaHyeTbes BCTAHOBIIOBATH Ha cepiiiHi aBTomoOimi 3 2014 poky

(puc. 5).
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JIBUTYH BHYTPILIHBOTO 3rOPSTHHS
KOpoOKa mepenay
kabep BUCOKOT HalpyTH
SNIEKTPOJABHUIYH
BHCOKOBOJIbTHA aKyMYJIITOpHa Oatapest
3aHIM MICT 13 €JIEKTPUIHUM TIPHUBOIOM
Pucynok 5 - Cxema cuctemu nmoBHoro npusoga E-tron quattro

oukrwbdE

KonctpyktuBHO cuctema E-tron quattro BKiIrOYae Ha MONATOK JO IBUTYHAa BHYTPIIIHBOTO 3TOPSHHA H KOPOOKH
nepeaad JABa eNeKTPOIBUTYHH - TIOTYXKHICTIO 33 KBT Ha mepeaHii oci i 60 kBT - Ha 3anHii. [Ipu mboMy 3aqHs BiCh Ma€ TUTBKH
eNeKTpUYHUNA TpUBOA. JKMBJICHHS €JEKTPOJBUTYHIB 3/1iIHCHIOETBCS BiX JIITIH-IOHHOI aKyMyJsITOpHOT Oarapei, yCTaHOBJIEHOT B
LEHTPAILHOMY TYHEJi aBTOMOOLIS.

6. Cucrema noBHoro npusoaa 4Matic € po3podkoro Mercedes-Benz

Cuctema moBHOTO mpuBoia 4Matic € po3podOkoro Mercedes-Benz i BCTaHOBIIOEThCS HA AEAKI MOJCII JISTKOBUX
aBromo0imiB. Haspa 4Matic - 3apeecTpoBaHuii TOBapHHI 3HaK. TpaHcMicis aBTOMOOLTIB i3 cucremoro 4Matic mMae TiUTBKH
aBTOMaTUYHY KOPOOKY Iepeiad.

IcTopis cuctemu moBHOTO MpHBoaa 4Matic BKIIFOUA€ TPH MOKOJIIHHS !

TTokosiHHs, aBTOMOOLITI || XapaKTepHuCTHKa IPUBOLY
1 moxomiHHA TTOBHUI TIPUBIA, IO MiIKITIOYAETHCS aBTOMATHYHO, MEXaHI4HI OJOKYBaHHS MiXKOCHOBOTO
(3 1986 poky) 3aJHBOI0 MDKKOJICHOTO Ju(epeHIialiB, KepyBaHHS IPHUBOJOM 3a JONOMOIOI0 JBOX
E-knacc (tun 124)  ||[rizpaBniunux Mydr, npu cripaniboByBaHHI cucteMd ABS BifIKIIFOUSHHS TOBHOTO NPUBOAA
2 MOKOJIHHSA MOCTIHHUHA TOBHUHA TPHBiA, MIDKXOCBOBHH 1 MDKKOJICHI Iu(epeHIiaay BiUIBHOTO THITY,
(3 1997 poky) OJIOKyBaHHS MDKKOIICHHX AH(EPeHIialliB CUMYIIOIOTECS 32 JTOTIOMOTOI0 CHCTEMH KOHTPOIIIO

E-xuacc (tam 210)  |[TsiroBOTO 3ycHIimsa

3 NOKOJIHHS
(32002 poky) MOCTIHHUH IOBHUM IPUBiA, MDKOCBOBMH 1 MDKKONICHI AuQepeHIiadn BiJIbHOTO THITY,
C-xnac (tur 203)  ||[KOHTpPOJNB 3a PyXOM 32 JONOMOTOI0 CHCTEMH KypCOBOi CTIMKOCTI, IIO BKJIIOYAa€E CHUCTEMY
E-xuacc (tum 211)  ||[KOHTPOITIO TSATOBOTO 3yCHILISA
S-knac (tun 220)

Cucrema nmoBHoro npuBoja 4Matic ocTaHHI TOKOJIIHHS Ma€ HACTYIHUIT npucTpiii (puc. 6):
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(e

a“u
aBTOMaTHYHa KOpPOOKa repeaay
po3naBaibHa KOPOOKa
KapAaHHA Iepeava NPUBOJA epeaHboi oci
rOJIOBHA IIepeada i mepeaHii MiXKKOTICHAN audepeHtria
TIPUBO/IHI BaJIH i3 MApHIpaMH PiIBHUX KYTOBHX IMIBUAKOCTEH
KapAaHHa Nepeava NPUBOAa 3aJHBOI OCi

Pucynox 6 - Cxema cucremu noBHoro npusoaa 4Matic

oupwdE

LleHTpanbHIM KOHCTPYKTUBHHM €JIEMEHTOM crcTeMHu 4Matic € po3aaBaiibHa KOpoOKa, 1110 3IiCHIOE 6e3CTyIHYaCTHI
O30T KPYyTHOTO MOMEHTY TI0 OCSIX aBTOMOOIISL.

InanerapHMii pexyKTOp BHUKOHYE B KOpoOIL (YHKIII0 HECHMETPUYHOIO MiXOchoBOro nudepeniiana. [lepenaya
KPYTHOTO MOMEHTY BiIOYBAa€ThCsI TAKMM YMHOM, 1[0 Ha MEpEeNHIO BiCh NOBOIUTHCS 40% #Oro HOMIHANBHOI BEJMYMHHU, HA
3aJIHIO Bich - 60% (Ha IesTKUX MOJIENSX 1Ie CITiBBITHOIICHHS 45:55).

[MpuBonHuii Bas 3'eqHaHMi 3 BOAMIIO TUIAHETAPHOTO peayKTopa. Bas mpuBona 3amHb01 0ci 00epTaeThCs Bil COHTYHOL
miecTepHi OuThIoro miamerpa. Ban nmprBoaa mepeaHbo1 Oci MOPOXKHIH, 3'€JHAHAHN 13 COHTYHOIO MIECTEPHEI0 MaJIOro JAiaMeTpa, 3
IHIIIOT CTOPOHM 32 JIOTIOMOTOI0 [IWJIIHAPUYHUX IIECTePEeHb 3'€IHAHUH 3 KapJaHHOIO Mepeaadero nepeJHbo0i oci.

VY cucremi 4Matic He mependadeHO OJOKYBaHb MIKOCBOBOTO H MEXKOJIECHBIX AH(epeHIianiB. ABTOMAaTHYHUI
KOHTPOJb CTIHKOCTI MPHU pyci aBTOMOOLIA 3abe3medye cuctema KypcoBoi criiikocti ESP, mo Brio4ae cucteMy KOHTPOIIO
TsiroBoro 3ycuwuist ETS, antunpoOykcoBounyto cucteMy ASR ii anTHONOKYBalibHyY cuctemy rainsm ABS.

Cuctema ETS (Electric Traction System) mo KOHCTpYKIii aHAIOTiYHA EIEKTPOHHOMY GJIOKYBaHHIO mudepeHiiiaia.
[Ipu crpanboBYBaHHI CHCTEMa CUMYJIOE OJOKYBaHHS MEKKOJIECHBIX AW(EPEHIialliB NUIIXOM MTOJTOPMAaKUBAHHS KOJIC, IO
OykcytoTh. [Ipy IbOMy KpyTHHI MOMEHT Ha KOJIECi 13 KpalluM 3YeTJICHHSIM 301IbIITY€EThCS, UMM JOCATAETHCS BIIEBHEHUH PO3TiH
3 MICIlsl, IPUCKOPEHHS Ha TOporax 3 MOTaHUM ITOKPHTTSAM, TOOTO, CTiliKe KepyBaHHS aBTOMOOLIEM y CKIIaJHUX YMOBaxX.

7. Cucrema noBHoro npusojaa xDrive (BMW)

Cucrema noBHOro npusoaa xDrive € po3poOkoro koHIepHY BMW i BiiHOCHTBCS IO cMCTEM HOCTIHHOTO MOBHOTO
npuBozaa. Cucrema 3abesnedye OGe3cTyniHYacTHH, Oe3nepepBHUN 1 3MIHHUI PO3IOJIT KPYyTHOTO MOMEHTY MIX HEpeIHbOI0 i
3aTHBOIO BiCCIO 3aJICKHO BiJl YMOB pyXy. Y el yac cuctema xDrive YCTaHOBIIOEThCS Ha CIIOPTHBHUX MMO3aNIIIXOBHKAX (SAV,
Sports Activity Vehicle) X1, X3, X5, X6 i nerkoBux aBToMo0u1s1x 3-if, 5-if it 7-it cepiii.

IcTopis po3BUTKY MOBHOTO NMpHBOAA Bin BMW BKIItOYa€ YOTHPH MOKOJIHHS:

| [ToxoniHus | | XapaxkTepucTuka |

PO3MOAINT KPYTHOTO MOMEHTY MIXK OCSIMH IIPH HOpMalbHOMY pyci B cmiBBinHOomerHi 37:63 (37% - Ha
nepenHio Bich, 63% - Ha 3amHIO BiCh), OJIOKYBaHHS MIDKOCBHOBOTO audepeHIiana, 3aTHLOTO
MIKKOJIICHOTO IuepeHItiaia 3a J0MOMOTor0 B’ I3KicHOT My TH (Bickomydra)

1 TOKOJIiHHS,
¢ 1985 poky

PO3MOIUT KPYTHOIO MOMEHTY MIXK OCSIMU ITPH HOPMaJILHOMY pycCi B CIiBBiiHOLIEHH] 36:64, O110KyBaHHSA
MDKOCBOBOTO JpepeHIiiaia 3a JONoMOrow 06araToaucKoBoi My(QTH 3 eJIeKTPOMAarHiTHUM KepyBaHHSM,
OJIOKYBaHHsS 3aJHBOIO MIDKKOJIICHOTO JudepeHliaja 3a JO0IOMOror 0araToanckoBoi MyQpTH 3
CJICKTPOT1IPAaBIIYHAM KEPYBaHHSIM, MOJJIMBICTH IEPEPO3IOALTY KPYTHOTO MOMEHTY MDK OCSIMH
(konmecamu) y mesxxax Big 0 mo 100%

2 TOKOJIiHHS,
¢ 1991 poky
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3 MOKOJTiHHSA,
¢ 1999 poky

pO3MOJI KPYTHOTO MOMEHTY MDK OCSAMH IpH HOPM&JIBHOMY pyci B cHiBBigHOmIeHHI 38:62,
MDKOCBOBHH 1 MIKKOJICHI IU(EpeHIiali BIUIBHOTO THILY, €JIEKTPOHHE OJOKYBaHHS MIKKOJICHHX
JudepeHmianiB, B3a€EMOJIis i3 CHCTEMOIO AMHAMIYHOTO KOHTPOJIIO KYpCOBOI CTIHKOCTI

4 MTOKOJIIHHS,
¢ 2003 poky

PO3IIOALT KPYTHOTO MOMEHTY MiXK OCSAMH IpH HOPMaJbHOMY pyci B cruiBBimHOmeHHI 40:60, dhyHKII0
MIXKOCBOBOTO IHepeHIiata BUKOHye OaraToarckoBa GppukiiiiiHa Mydra 3 eJIeKTPOHHUM KepyBaHHSM,
MOXIIMBICTh TIEPEPO3NOALTY KPYTHOTO MOMEHTY MK ocsiMH B Mexax Big 0 mo 100%, emexTpoHHe
OOKyBaHHS MIKKOJICHUX A(epeHmianiB, B3a€EMOIis i3 CHCTEMOI0 TUHAMIYHOTO KOHTPOIO KypCOBOi
CTIHKOCTI

Cuctema moBHOTO TpuBOoAa xDrive y CBOi OCHOBI BHKOpPHCTae TpamulliiHy it BMW 3aiHBONpHBIAHY cXeMy
TpaHcMmicii. Po3momin KpyTHOTO MOMEHTY MiX OCAMH 3IiMCHIOETBCS 32 IOTIOMOTOI0 PO3AaBajbHOI Kopodku (puc. 7), 1o
SIBIISIE cO00I0 3yO4acTy Iepemady NIpPUBOJA ITEPEIHBOI OCi, KepoBaHY (QPUKLIHHOI My(]Toro. Y TpaHCMICil CIIOPTUBHHUX
MO3aNUIIXOBUKIB 3aMiCTh 3y0UacTol Iepenadi BHKOPHUCTAETHCS JIAHIIOT0BA Mepeaaya.

N~ wWNE

TIPUBOIHUI BaJl IEpeJHbOI Oci
3y04acTa nepegaya
BaXiJIb
¢pukmiina mypTa
MAacCJITHUM Hacoc
NIPUBOJIHUI BaJl 33/IHBOT OCI
€KCIIEHTPHK
EJIEKTPOABHUTYH 3 MOHIDKYIOUHM PEILYKTOPOM
Pucynok 7 - Cxema po3naBaiibHOI KOpOoOKH cuctemMu XDrive

Cuctema xDrive iHTerpoBaHa i3 CHCTEMOIO JAMHAMIYHOIO KOHTPONIO KypcoBoi criiikocti DSC (Dynamic Stability
Control). Kpim enexktponHoro 6nokyeanHs audepenuiana cuctema DSC noeqnye cuctemy koutpousto msirk DTC (Dynamic
Traction Control), cucremy nonomoru npu ciiycky HDC (Hill Descent Control) i in.

Bzaemomiss cuctem xDrive i DSC 3IiHCHIOETBCS 3a JTOTIOMOTOI0 CHCTEMH IHTETPAbHOTO KEPYBaHHS XOJOBOIO
yacturoro ICM (Integrated Chassis Management). Cucrema ICM Takox 3abesneuye 3B'SI3KYy i3 CHCTEMOK) aKTHBHOTO
pymsoBoro kepysauus AFS (Active Front Steering).

Ipunuun po6oTH cucTeMu NOBHOro npusoaa xDrive

VY po0oTi cucTeMH MOBHOTO NMPHBOAA MOKHA BHIUINTH KiJIbKAa XapaKTEPHUX PEKUMIB, 0OYMOBJICHHX alITrOPHTMOM
CIpaIbOBYBaHHA (QPUKIIHHOT MyPTH:

PYIIaHHS 3 MiCIIS;

MIPOXOPKEHHS TIOBOPOTIB 3 HAJIMIIIKOBUM ITOBEPTaHHSIM;
MIPOXO/PKEHHS! TOBOPOTIB 3 HEAOCTATHIM ITIOBEPTAHHSM,;
PYX Ha CIIM3bKOMY HIOKPHTTI;

MapKyBaHHSL.

[pu pymanni 3 micusg B HOpMaIbHUX yMOBaX (ppUKIliiiHa MypTa 3aMKHYTa, KDYTHAH MOMEHT PO3MOJUISETHCS IO
ocsx y criBBigHOmEeHHI 40:60, MM qocATaeThCS MaKCHMallbHa TATa NpH po3roHi. [Ipm mocsarmenHi mBuakocTi 20KM/4
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PO3MOALT KPYyTHOTO MOMEHTY MK OCAMH 3IIMCHIOETHCS 3aJI€KHO BiJ JOPOXKHIX YMOB.

IIpu mpoxoa:keHHI MOBOPOTIB 3 HAAJMIIKOBHM MOBEPTAHHSM (3aTHIO BiCh 3aHOCHTH JIO 30BHIITHLOI CTOPOHHU
MTOBOPOTY) (GpUKLiliHAa My(Ta 3aMHUKAETHCS 3 OUIBIIOI0 CHIION0, a HA MIEPEIHIO BiCh HANIPABIAETHCS OUTBIIHIA KPYTHHH MOMEHT.
[Ipu HEoOXigHOCTI B pobOTY BKIFOUaeThCs cructeMa DSC, mo crabinizye pyx aBTOMOOUIS MIISTXOM ITiArajJbMOBYBaHHS KOJIIC.

IIpu mpoxox:keHHi MOBOPOTIB 3 HeIOCTATHIM MOBEePTAHHAM (IIEpeNHS BiCh 3HOCHUTHCS IO 30BHIIIHBOI CTOPOHH
OBOPOTY) (ppukLiiiHa My(Ta pO3ZMHUKAETHCS, a HA 33HIO Bich HanpasisieTbes 10 100% kpyTHOTO MOMeEHTY. IIpn HE0OXinHOCTI
B poOoTy BKmo4aeThes cuctema DSC.

IIpu pyci Ha caM3BKOMY MOKPMTTI (JIiJ, CHIr, Bojga) NMPOOYKCOBKAa OKPEMHX KOJIC 3aro0ira€ThCsi 3a paxyHOK
OnokyBaHHS QpUKLIHHOT My(TH i, TPH HEOOXiJHOCTI, €IEKTPOHHUM MDKKOJIICHUM O1oKyBaHHsM cuctemoro DSC.

IMin yac mapkyBamHsi (pukuifiHa My]Ta MOBHICTIO PO3MHKA€ETHCS, ABTOMOOUIb CTa€ 3aIHBOIPUBIAHUM, YHUM
JIOCSITAETHCSI 3HIKEHHSI HABAaHTA)XEHb y TPAHCMICIT i pyIbOBOMY KepyBaHHI.

Jlabopamopna poboma Nel
BuBUYeHHSI KOHCTPYKIIiii AaBTOMOOIILHUX 34elJIeHb

Mema pobomu — BUBUUTH CydaCHI KOHCTPYKIIT a6momobinbHux 39eTUieHb Ta MPUHIKUI iX poOoTH
Obnaouanns ma Haouni 3acobu: 34derieHus apromooins 3MJI, BA3, miakatu.

34yenJieHHs1 TIPH3HAYCHE Ul KOPOTKOYACHOTO BiJ'€IHAHHS IBUTYHA BiJ TPAHCMICI 1 IUIaBHOTO iX 3'€HAHHA HPH
NepeMUKaHHI Tepeaady, a TaKoK 3arno0iraHHs €JIEMEHTIB TpaHCMicii Bill NepeBaHTakeHb 1 raciHHsA KOJIMBAHb. 3YEIUICHHS
aBTOMOOLISI PO3TALIOBYETHCS MiIXK JIBUTYHOM 1 KOPOOKOIO mepezaad.

3aJ1e)HO BiJi KOHCTPYKIIi PO3PI3HAIOTh HACTYIHI THITN 3UEIUICHb:

. (bpuKIiiiHe 3UeTIeHHS;
. TipaBIiuHe 3YCTIICHHS;
. CJICKTPOMArHITHE 3YCTICHHS.

@pukiiiiHe 3YeIUICHHS Iepefac KPpyTHHH MOMEHT 3a paxyHOK CHJI TepTs. Y TinpaBiiyHOMY 34YEIUICHHI 3B'S30K
3a0e31euy€eThCs 32 paxXyHOK MOTOKY pifiMHU. EjekTpoMarHiTHe 34eIUICHHS YIIPaBIE€ThCS MATHITHAM IOJIEM.
HajimommpeHimuM THITOM 34YeIUieHHs € PpUKIiiiHe 3ueruieHHs. Po3pi3Hse HACTYyIHI BUAX QPUKLIIHHOTO 3YCTIICHHS:

. OJIHOJIUCKOBE 3YEIJIEHHS;
. JBOJMCKOBOE 34YEILICHHS,
. 0araToqUCKOBE 3UEIICHHS.

3aJexHO BiJl CTaHy HOBEPXHI TePTs 3YCIUICHHS MOXKe OyTH Cyxe i MOKpe. Y CyXOMy 34eIUICHHI BUKOPHCTAEThCS CyXe
TepTs MK AucKkamMu. MOKpe 34eruieHHs NPUITycKae poOOTY AUCKIB y PiJIUHI.

Ha cy4yacHuX aBTOMOOIISIX YCTAHOBIIFOETHCS B OCHOBHOMY €yXe OJIHOJUCKOBe 3uelieHHsl. OJJHOUCKOBE 3UeTICHHS
Mae HaCTYIHHUI npucTpiit (puc. 1.1):

1. KOPIYC; 6 BCACHUM JIHCK;

2. TaHTCHIliaJIbHA [IPYKHHA,; 7 HATUCKHUH JIHCK;

3. OTIOPHUH i IIUITHIK; 8. MaXOBUK;

4, KOJIIHYATHH BaI, 9 KOp3WHA 34ETICHHS;
5. JaeMndepHa npyxK1Ha; 10. KIJIbLIE;
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11. po3mipHuA 60IT; 15. MIEPBUHHIN Bal KOPOOKH Iepenay;

12. niadparmMoBa MpyxuHa; 16. BWJIKA BUMUKAHHS 34CTUICHHS;
13. BUTHUCKHHH I IIITNITHUK; 17. poOouwmii IITiHAP
14. HaTpsIMHa,

Pucynok 1.1 - Cxema 0IHOIUCKOBOTO 34CTUICHHS

KpHIIIKa KopIyca
JBOMAaCOBHI MaXOBHK

MIPUBOJTHA TUIACTHHA

BEJICHUAU IUCK 2 3 AeMII)EePHUMU MPYKHUHAMHI
MIpOCTaBKa

BEJICHUH TUCK 1

HATHCKHUH JTUCK

CEHCOpHa MpYy>KHUHA

peryIoBaitbHe Kijblie

0. niadparmMoBa mpyxuHa

Boo~NoO~wNE

Pucynok 1.2 - Cxema JBYXIUCKOBOT'O 3YCTIIICHHS

Ha BaHTaXHMX 1 JIETKOBHUX aBTOMOOIISX 3 MOTYKHMM JBUTYHOM 3aCTOCOBYETHCS ABOAMCKOBE 3ueniieHus (puc. 1.2).
JIBOMMCKOBE 3YCIICHHS 3IIMCHIOE Tepenady OLTBIIOr0 KPYyTHOrO MOMEHTY MpPH HE3MIHHOMY pPO3MIpi, a TaKoXK 3a0e3rnedye
OuremmMid pecypc KOHCTpYKIii. Lle mocATHYTO 3a paxyHOK 3aCTOCYBAaHHS TBOX BEICHHX ITUCKIB, MK SKUMH BCTaHOBJICHA
MPOCTaBKa. Y pe3yibTaTi OTpUMaHi YOTUPH MTOBEPXHI TEPTS.
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30
31
32
33
34

4140392026 2527 24 38 37 36 35

50 5152 53

1. MaxoBuk nBuryHa 2. Kimeiie cromopre ycrtanoBouHoro mrudTa 3. llltudT HactanoBHmid 4. [IpyxnHa BimKuMHA
BEIYYOTO CEpeqHBOro Iucka 5. JIuck 34erieHHs nepenHiil BemeHuid 6. ILITok aBTOMaTHYHOTO PETYIIOBAILHOIO MEXaHi3My 7.
JIucKk 39erieHHs cepeHiid BeXyduid (MpoMikHa TuthTa) 8. 3aKJIeTKH HAaKIa Ky 3UeIuieHHs 9. JIuck 3ueruieHHs 3a1HilA BeICHUH
10,62. Jlucku Hatuckui 11. Baxine HATHCKHOTO Jucka 3veruieHHs 12. Buika Bakels HATHCKHOTO HMCKa 34eruieHHs 13.
Ipyxunn HaTuckHi 3ueruierns 14,28. [laitou 15,27,52. Bontu 16,41,63. Kineust ynopsi 17. Tligmmnauk MyhTH (BUTHCKHU)
18. Ietnst npyxuHn ynopHoro kbl 19. [pyxkuHa ynopHoro Kinblig BiaTshkHOI npyxkunu 20. ["aiika perysroBajibHa BHIKH
Ba)KeJId HATUCKHOro jucka 21. Bich BUIKM Bakeass HATHCKHOIO aucka 22. Bick Baxens HaTHCKHOro aucka 23. Pomuku 24.
Koxyx HatuckHoro aucka 25. [Inactuna omopna 26. [lnactuna cronmopHa 29. Illaii6a 3amkoBa 30,56. Macnsaku 31. Kaprep
suervieHHst 32,65. Illnanru 33. [pyxuna mydru 34,64. MydTn BumMukanHs 3uerieHHs 35. Ban kopoOku nepenay nepBUHHHN
36,66. Bukn BuMuKaHHA 34eruieHHs 37,68. Banu Bunmok BumukaHHs 34yeruieHHs 38. Cyxap mydTu 39. [Tnanka 40. [Ipyxuna
Tapimdacta aBToMatudHoro perymroBanHs 42. Illaitéa matmckHoi mpyxwan 43. Illafiba Temnoizomoroua 44. IlpyxuHa
nemrdepa Benena aucka 45. O6oiima npyxuau 46,61. ducku BeneHi; 47. Kimsne dpuxmiiitae 48. uck gemmndepa 49. Iaiika
50. Wtudr gemndeprunit ynopruit 51. IlpyxuHa Tapimuacta 52. Bonrt kpimwieHHs Tapirdactoi mpyxuHH 53. MaTtoumHa
BezieHoro aucka 54. Kaprep maxoBuka 55. [lucku BeneHi 3 nemmndepom 57. Kpuinka niammnanka nepsurHoro Baia KITIT 58.
Mamnxera 59. [Tinmmnank nepsunHoro Baia KIIIT 60. Ban neuryHa koninuaruit 67. [Ipykuna BinTspKHA

Pucynok 1.3 - JIBoauckoBe 34eruieHHs aBToMo011s1 KamA3

1.1.CkiaanoBi YaCTHUHH 34YeNJICHHS

Maxoeux yCTaHOBIIIOEThCSI Ha KOJIHYATOMY Bajy JBHTYHA. BiH BHKOHYye poiib BeQy4oro QucKa 34emieHHs . Ha
CyJacHUX aBTOMOOUISIX 3aCTOCOBYETHCS, SIK MPABHIIO, TBOMACOBHI MaxXOBHK. Taknii MaxOBUK CKJIQJa€ThCS 13 JBOX YACTHH,
3'eqHaHuX npyxuHaMu. OHA YacTHWHA 3'€IHaHA 3 KOJIHYATHM BaJIOM, iHINA - 3 BEJCHUM TUCKOM. KOHCTpyKIlis JBOMAacoBOTO
MaxoBHKa 3a0e3ledye 3Tia/DKyBaHHS PHBKIB 1 BiOpamiii KoJiHYaTOro Baja. Y KapTepi 3YelUIeHHSI PO3MIINAIOTHCS
KOHCTPYKTHBHI €JIeMEHTH 34UeTUIeHHs. KapTep 3ueruieHHs: KpinuTHcst 00JITaMu JI0 IBUTYHA.

HaruckHuii quck (mo3. 7 puc. 1.1) nmputnckae BeleHUI TUCK 0 MaxOBUKa ¥ MpU HEOOXiTHOCTI 3BIJIBHSIE HOTO Bif
TucKy. HaTtwckHuil nuck 3'emHaHUN 3 KOpmycoM (KOXYXOM) 3a JIOTIOMOTOIO0 TaHTEHI[IaThbHHUX IUTACTUHYACTUX TPY)KHH.
TaHreHmiaabHi MPYXUHU, IPU BUMUKAHHI 3YCTUICHHS, BAKOHYIOTh POJIb 3BOPOTHHX MPYXKHH.

Ha HaTWCKHMU IUCK BIUIMBaE€ MPYKMHA, 10 3a0e3meuyye HEoOXigHE 3YyCHJUIL CTUCKY IS Mepefadi KpyTHOro
MOMEHTY.

Ha cporoaHiuHiil JeHb 3aCTOCOBYIOTBCS diagpaemosi (puc. 1.4) i nepucpepiini npyxunu (puc. 1.5).
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1 - omopHi KinbLs;
2 - HaTHCKHA AiadparmMoBa MpyKHHA;
3 - KOXKYX 3UYCIUICHHS,
4 - HaTHCKHMU JTUCK;
5 - 3aknenka;
6 - crosyyHa IIacTUHA;
7 - GaylaHCYBaJIbHI TATAPIIL;
8 - oTBOpY mix HACTAaHOBHI INTU(TH;
9 - KpiMMIIEHI OTBOPHU
Pucynok 1.4 - 3uerureHHst 3 qiadparMoBOIO MPYKUHOIO

Pucynok 1.5 - 3ueruienns 3 nepudepiiHUMU MPpyKUHAMH

[JiadparmoBa mnpyXuHa 30BHILIHIM JiaMETPOM OIMPAETHCS Ha Kpai HATUCKHOTO J¥cKa. BHyTpimHid miamerp
NPY>KUHU TIPEACTaBICHUH MPY>KHUMHU METaJeBUMH NEJTIOCTKAMM, Ha KIHII SIKMX BIUIMBA€E MiIIUITHAK BUMUKAHHS 3UCTUICHHS.
JiadparmoBa npyskuHa 3akpimiena B Kopmyci. Jlist 3akpinsieHHs: BAKOPUCTOBYIOTHCS PO3MIpHi 001TH 200 OIOPHI KiJTbIIS.

Haruckumit auck, piadparmMoBa NpykMHa i KOPIYC YTBOPIOIOTH €IMHMN KOHCTPYKTHBHHI OJIOK, 110 HOCHUTH HAa3BY
KOp3MHa 34emieHHs. Kop3nHa 34eruieHHs Mae TBepe O0NTOBE 3'eTHAHHS 3 MaxOBUKOM. [lo XxapakTepy poOOTH pO3pi3HSIOTH
JIBa THIM KOP3WH 34YEIUICHHS - HATUCKHOI ¥ BUTSHKHOI Jii. Y PO3MOBCIOKEHIN KOP3WHI 34YeTUIEHHS] HATUCKHOI Jii MeT0CTKH
niadparMoBOi MPYKUHU [IPY BUMUKAHHI 3UCIUICHHS TEPEMIIIAIOThCS IO MaXOBUKA. Y BUTSIKHIN KOP3UHI 3UCTIIICHHS HABIIAKH -
HETIOCTKH iadparMoBOi NMpPYXKHMHHM IIEPeMiIAIOThCA BiJ MaxoBHKAa. J[aHWH THUI KOP3MHM 3YEIUICHHSA XapaKTePU3YEThCS
MiHIMaJIbHOIO TOBIIHUHOIO, TOMY 3aCTOCOBYETHCSI B YMOBaX 0OMEXKEHOTO IIPOCTOPY.

Benenumii auck (puc. 1.5) po3ramioByeThCs MiXK MaxOBHKOM 1 HATHCKHMM JUCKOM. MarOdydHA BEJEHOTO JHCKA
3'€IHYETHCS HITINAMK 3 TIEPBUHHUM BaJoM KOPOOKHM Iepenad i Mojke IepeMilaTtucs no Hux. s 3abe3rnedeHHs IUIaBHOCTI
BKJIIOUCHHS 3YEIUIEHHS B MAaTOYMHI BEJICHOTO JAWCKa pPO3MilIeHI JAeMnQepHi NPYXHWHH, [0 BHKOHYIOTH POJIb TaCHTEIs
KPYTHJIBHUX KOJHMBAHb.
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1 - ppukniitHi HaKTaAKY; 2 - 3aKJICTKH; 3 - IPYKHUI BeIeHUH TUCK; 4 - CTaJeBUH IHCK; 5 - meMndepHa npyxuHa; 6 -
MaTo4mHA; 7 - QPUKLUIAHI KUTBL; 8 - peryIroBalibHI Kbl 9 - BegeHuit quck; 10 - ymopHuit nanens; 11 - GamaHcyBatbHUH
TATapelb.

Pucynok 1.5 - Begenuii quck 34erieHHs

Ha BemeHOMy IHCKY i3 JBOX CTOPiH YCTaHOBJICHI (ppuKmiitHi Hakjaagku. Hakmaaky BUTOTOBISIOTHCS 31 CKIISTHHX
BOJIOKOH, MIJIHOTO i JIATYHHOTO JIpOTY, SIKi 3alpecoBaHi B CyMill 3i cMoJH i kayuyky. Takuil cocraB MOXke KOPOTKOYACHO
BHTpUMYBaTH TeMmepaTypy ao 400°C. Hakaaku BeCeHOTO TUCKa MOKYTh MAaTH i OUTBII BUCOKY TEIIOBY XapaKTepUCTHKY. Ha
CHOPTHBHUX aBTOMOOIISIX YCTaHOBIIOIOTH T.3B. KepaMidyHe 3YeNUIEHHsI, HAKJIAJKA BEJCHOTO JIUCKa SKOTO CKJIAJaroThCS 3
KepaMiku, KeBiapa i ByrieneBoro BoiokHa. [lle Oinbin MilHI MeTaloKepaMidHi HAKJIAJKH, IO BUTPUMYIOTH TEMIIEPaTypy IO
600°C.

IMigmunHuK BUMUKAHHS 34eNUIeHHs (TIOBCSKACHHA Ha3Ba - BUTHCKHUI MiIIIMMHMK) € NEpelaTHUM NPHCTPOEM
MDK 3UCIUICHHSIM 1 IpuBoAoM. BiH po3ramioByeThesi Ha oci 00epTaHHS 3YEIUICHHS i Oe3MocepeaHbO BIIMBAE HA MEIIOCTKU
nmiadparmoBoi mpyxuHd. [liammnHUK posramoByeTbess Ha My(QTi BUMUKaHHA. [lepeminieHHs My(QTH 3 MiJUIMITHUKOM
3a0e3neuye BHJIKA 3YeNJIeHHS.

1.2 IlpuHuMn pod0TH OHOAUCKOBOIO 34eNJIeHHS

OpHOIMCKOBE CyX€ 3UEIUICHHS ITOCTIHHO BKIToueHe. PoboTy 34eniieHHs 3abe3nedye NpUBOJ 3UETICHHS.

Ipu HAaTHCKAHHI HA MeAadb 34enieHHs (puc. 1.6) MPUBiM 3UCTUICHHS IEPEMIIIIA€ BUIKY 3UEIUICHHS, 10 BIUINBAE HA
MAMUIHAK 39eTyieHHd. [lifMMIHUK HaTHCKae Ha TEMIOCTKH JiadparMoBOi MPY)KWHHM HATHCKHOTO JHcKa. llemocTku
niadparMoBoi MPY)KWHH TPOTHHAIOTHCS YOIK MaxOBHKa, a 30BHIIIHINA Kpail NMPYXWHHU BiXOAWTH BiJl HATHCKHOTO IWCKA,
3BiMbHAIOUM Horo. Ilpu 1boMy TaHTeHIabHI MPYXUHM BiPKUMAIOTh HATUCKHHUHA Iuck. [lepemada KpyTHOTO MOMEHTY Bix
JIBUTYHA JI0 KOPOOKH TIepeiad MPUIHHIETHCS.

IIpu Bignmyckanui mexani 3yensenHs aiagparMoBa NpyXKWHA NPUBOIUTH HATHUCKHUH JIUCK Y KOHTAKT i3 BEJCHUM
JIMCKOM 1 Yepe3 HbOT'O B KOHTAKT i3 MaXOBHKOM. KpyTHHMIT MOMEHT 3a paxyHOK CHJI TEPTS HepeJacThes Bijl ABUTYHA 10 KOPOOKH
nepenad.
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YCNOBHASI CXEMA CUENNEHUSA YCNOBHAA CXEMA CLEMNJIEHUA
(CLENIEHME BKJIIOYEHO) (CUEMJIEHWVE BbIKJIIOHEHO)

BELIOMbIA AUCK

BE/IOMbi AACK C DPUKLIAOHHBIMIA HAKNAZKAMM

C QPUKLIMOHHBIMU HAKNIAAKAMM

HAXMMHOW ANCK
(NpYxUMaeT BEAOMbIN)

Puc. 4.4
Pucynok 1.6 - Cxema poOOTH 3uerieHHs

Puc. 4.5

1.3. IlpuBoaM 34enjieHb

HpI/IBOH 3YCIJICHHSA HpI/ISHa‘-IeHI/Iﬁ JUIsL 3a0€3MeueHHs BUMMKAHHS 3YCIJICHHA, a CcaME Bi}I)KI/IMaHHSI )lia(i)paFMOBO'l'
MPY>KUHHU. Ha Cy4aCHHUX aBTOMOOILIAX 3aCTOCOBYIOTHCA NPUBOAU 3UCTIICHHA HACTYITHUX BI/II[iBZ

. MEXaHIYHUHN TPUBIJ;
. TipaBIiYHUN TPUBI,
. €JIeKTPOT1IPaBIYHUH IPUBOJ.

Haii0inpme  3acTocyBaHHS B aBTOMOOLTI 3HAWIIIM MEXaHIYHMH 1 TiApaBIiYHMA TNPUBOAM  3UETIIICHHS.
EnexTporigpaBiiyHuii TpPHBOA BHKOPHCTA€ThCA JUIl aBTOMAaTW3alii KepyBaHHS 3YEIUIEHHSAM Yy pOOOTH30BaHill KopoOui
nepeiad, HaNpyKIa, y Kopooi nepenad Easytronic.

MexaHiuHuil NpUBia 34enJieHHS

MexaHIYHUH TPHUBIJT BUKOPUCTAETHCS K MPUBOJL 3UCTICHHS HEBEIMKUX JITKOBUX aBTOMOOLNIB. JlaHuii BU npuBOaa
BiZIpI3HSIE IPOCTOTA KOHCTPYKIIIT i HEBUCOKA BAPTICTb.

MexaHiqHU TIPHUBI/ 3UCIUICHHS Ma€ HACTYIHUN npucTpii (puc. 1.7):

=

KOHTpraiika
2. peryiroBanbHa raiika
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OCHOBHHM KOHCTPYKTHBHUM CJICMCHTOM MEXaHIYHOTO TIpUBOAY 34YCIUICHHA € TPOC, 110 3'€IlHy€ neaaib 34CIICHHA 3
BHUJIKOIO BUMHKAaHHA. TpOC yKJIaZ[CHI/Iﬁ B O6OJ'IOHKy. HpI/I HAaTHCKaHHI Ha neaajb 349CIJICHHS 3yCHUIUIA YCPE3 TPOC NEPCAAETHCA

0.
11.
12.
13.
14,
15.

HWKHIH HAKOHEYHHUK Tpoca

3aXMCHHUI Y0XOJ Tpoca

KPOHINITEHH KPITUIEHHS Tpoca

HIDKHIH HAKOHEYHHK 000JIOHKH Tpoca
000II0HKa Tpoca

MIOBOJIOK Tpoca

VIIUTBHIOBAY

BEPXHill HAKOHEYHHK 00OJIOHKH Tpoca
BEPXHill HAKOHEYHHK TpOca
KPOHILTEHH Ie/iai 34eIUICHHS
NPY>KHHA TTeAaii 3YeTUICHHS

Tieslaib 34eIICHHS

YIOpHa IUTaCTHHA

Pucynok 1.7 - Cxema MeXaHIYHOTO NPUBOAY 3UETIIICHHS

Ha BaXiJbHY Iepenady, 0 Y CBOIO YepTy NepeMilllae BUIKY 3UCTICHHS i 3a0e3Meuye BUMUKAHHS 3UCTUICHHS.

VY cucremi nepeadaveHuil MeXaHi3M PeryJIIOBaHHS BUILHOTO X0y MeaaJti 3UenJIeHHs, 1[0 BKJIIOYA€E PETyIOBaIbHY
raiilky Ha KiHmi Tpoca. HeoOXimHICTh peryaioBaHHS OOYMOBJCHA IOCTYIMOBOIO 3MIHOIO TIOJOKEHHS Ieqaii 34YCeIUICHHS

BHACJIJIOK 3HOLTYBaHHS (PPUKLIHHUX HAKIJIAIOK.

lpaBniyHUi NPUBIA 34ETUICHHS 10 KOHCTPYKIIT aHAJIOTIYHUIT I1IpaBIiYHOMY [IPUBOY TAIBMOBOI CUCTEMHU. Y HHOMY

TigpaBaiunnii npuBia 3yenieHHs

BHUKOPHCTOBYETHCS BIACTHBICTh HECTUCKAHHS piluHU. Sk poboya pignHa 3aCTOCOBYETHCS rajJbMOBa PiJHHAa.
TigpaBniuHuil NpUBiA 34eTUICHHS Ma€e HACTynHY GyaoBy (puc. 1.8)

1

1

13

2 ,:"‘PI 14
Il

=
-

42 49 49
1. T'onoBHMH HWITiHAP NPUBOJa BUAMUKAHHS 34ETUICHHS;

2. l'onoBHUH MITIHAP MPHUBOJIA I'aJIbM;
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3. BakyymHM# migcuiioBay;
4. KpoHmureiiH nenaneil 3uenjieHHs i rajipMma;



5. BHyTpinHi BTYJIKY Tieaneit 34eryieHHs i raibMa; 29. TopmieHs mToBxaya:

6. "'agok cepBOPYKUHH; 30. CromopHe KiJbIie;

7. AucraHmiiiHa BTyIIKa; 31. 3axuCHUI KOBITAYOK;

8. Bick menanei; 32. MaxoBHK;

9. 30BHIIIHI BTYJIKH TIeael 3YEITICHHS i rabMa; 33. Benenwuii quck;

10. BiarspkHa IpyKUHA el raapMa: 34. HaTUCKHMI IHUCK;

11. CepBomnpyxuHa: 35. HaTtuckHa npykuHa;

12. ITpoGka Oauka; 36. Koxyx 3uenseHHs;

13. BinbuBau npoOkwy; 37. Tli{IIMITHUK BUMUKAHHS 34CIUICHHS,
14. ba4ok roJIoBHOro IMJIIHAPA; 38. IlepBrHHMI Basl KOPOOKH mepeaay;
15. Ilenans ranema; 39. IIpobka kopmyca pobOYOro LUIIIHIPA;
16. BigrsbkHa npyKuHa Teaaii 3UeTyIeHHs; 40. HItynep;

17. O6MexyBanbHHI TBUHT X0y TIeIai 3UCTUICHHS; 41. Kopmyc po6odoro muitiHapa;

18. Ileganp 3UerICHHS, 42. IllToBXxa4 BUIKH BUMUKAHHS 3YEIJICHHS,
19. IInactuHa BigTsDKHOI NPy KUHU TIEalli 39eTICHHS; 43. TlopmieHs;

20. IdToBxau: 44. OmiopHa TapiyKa MpYy>XUHA TOPIIHS;
21. TIpoGka KopITyca TOIOBHOTO IIFIIIHAPA; 45. llpyxuna;

22. Koprryc rooBHOTO IIITIHAPA; 46. OmiopHa maitba MpyXIHU;

23. Ilpy>xuHa MOPIIIHS; 47. KynboBa omopa BIJIKH BUMUKAHHS 3UCTIJICHHSI;
24. TlopIieHb TOJIOBHOTO HMTIH/PA; 48. Busika BUAMHUKaHHS 34YCTICHHS;

25. CronopHa miaiba: 49. PerymoBanbHa raiixa;

26. Utyuep; 50. Konrpraiika;

27. Ilpoknazka mryuepa; 51. ®ikcaTop HATUCKHOI NPYKHHHU;

28. VurinpHoBay:
Pucynok 1.8 - Cxema poOOTH TiipaBIidHOTO MPHBOAY 34eruicHHs BA3-2107

KoHCTpyKTHBHO TOOBHUH 1 poOOYMii NMITIHAPY CKJIAAAIOTHCS 3 TIOPIIHS 31 MITOBXadeM, PO3MILIEHUX y Kopiyci. [1pu
HATHCKAaHHI Ha IeJaiib 34YCIUICHHS IITOBXad IEpeMilllae MOPIICHh TOJOBHOTO LWTIHIpA, BiAOYBa€ThCA BifncideHHS pobOodoi
pimuaM Bin Oauka. [Ipu momanpmoMy pyci mopmrHsS poOoda pinHA MO TPYOONPOBOMY HAIXOAWUTH y pobdounit muminap. Ilix
BIUIMBOM piIMHU BifOyBaeThCsl pyx HOpuiHs 3i mToBxadeM. LlIToBxau Jie Ha BMIIKY 3uelUIeHHS W 3a0e3neuye BUMHKaHHS
3YeTICHHS.

Jlnst BuzaneHHs TOBITPsI 13 CHCTEMU TipONPHUBOJY 3uUeIlieHHs (IIPOKadyBaHHS CUCTEMH) Ha TOJIOBHOMY i pobodomy
[WJTiHAPaX YCTAHOBICHI crielliaibHi Kiananu (wmyyepu).

Jlnst TioJieTIIeHHs. KepYBaHHS Ha JISSIKUX MOJIEJSIX aBTOMOOLUIIB BUKOPUCTOBYIOThCS ITHEBMAaTHYHUN a00 BaKyyMHHMH
IiACHIIOBAaY IPUBO/IA 3UCIUICHHS.

1.4 IloaBiiiHe 3uenJieHHs

Binbuiicte cyyacHuX poOOTH30BaHUX KOPOOOK mepenay obiajHaHi MOABIMHUM 34eruieHHsM. JlaHuil npucTpiil, kpim
TpaauMuiiiHnX (QyHKLINA 34eruieHHs, 3a0e3nedye IonepeaHiid BUOIp 4eproBoi mepenadi Nmpu BKIFOYEHIH iHININ mepenadi 3a
paxyHOK MouyeproBoi pobotu nBox ¢pukiiiHux My¢dT. [Ipm 1pomy KpyTHHH MOMEHT BiJ JBUI'YHa Ha BeIydi Kojeca
nepeaaeThes 6e3yNnuHHO.

VY pobotnzoBaHiif kKopoOIli mepenad i3 MOABIHHUM 3YCIUICHHAM MM MApPHUX 1 HEMapHUX Iepelad BUKOPUCTAETHCS
okpeme 3uerieHHs. [1o cBoii cyTi 11e J1Bi OKpeMi KOpOOKH Irepesad, o 3aX0AiThCsS B OJHOMY KOPITYCi i IPaIOIOTh SIK €JIMHE
1iJe.

3acTocyBaHHS MOJBIHHOTO 3YEIUICHHS B KOHCTPYKILii KopoOok nepenay moyanocst 3 1980 poky 3aBisiku po3poOkam
Porsche i Audi anst cBoix ciopTuBHMX aBTOMOOUTIB. Ha TemepimHiii yac mo/BiiHe 34eIUICHHS BUKOPHCTAETHCS B HACTYMHUX
KOHCTpYKLisiX kKopobok nepenad: DSG Bixg Volkswagen; M DCT Bin BMW; Powershift Bix Ford; Speedshift Bix Mercedes-
Benz; S-Tronic Bix Audi; Twin Clutch SST Bixg Mitsubishi; 7DT Bix Porsche.

Uepes BUCOKY TEXHIYHY CKJIATHICTh BUPOOHHKIB MOABIHOTO 3UEIJICHHS HE Tak Oarato, y Tomy 4ucii: BorgWarner
(«moxpe» 3uennenns onn Volkswagen); Getrag (xopobku nepedau i3 noosiinum suennenusm oas BMW, Chrysler, Dodge,
Ferrari, Ford, Mercedes-Benz, Mitsubishi, Renault, Volvo); Luk («cyxe» suennemns onn Volkswagen); Ricardo (xkopoobra
nepedau ons Bugatti Veyron); ZF (kopobxa nepedau ons Porsche).

Psn aBTOMOOINEHMX KOMIIAHIM y KOHCTPYKIIi CBOiX KOPOOOK BHKOPHCTOBYIOTH KOMIIOHEHTH Pi3HHX BHPOOHWUKIB,
Hanpukian, B M DCT Big BMW BukopucTaeThcst KopoOka repenad Big Getrag, a moaiitHe 34eruieHHs Big BorgWarner.

Po3pi3HAIOTE 1Ba THIM OABIHHOTO 3UETIIICHHS:

. «cyxe» (ppuryiini oucku 6 nosimpi);

. «MOKpe» (@puryitini OUcKu @ MACii).

«MoOKpe» 3UCIUICHHS Ma€ Kpalle OXOJOJKEHHsS, TOMY MOJKE 3aCTOCOBYBATHCS Ul Hepenadi OUIbLIIOro KPyTHOTO
MoMeHTY (10 350 um i 6isbe). Hanpuknan, «Mokpey» 3deruieHHs B kopoOii nepenad Bugatti Veyron 3a6e3mnedye nepeaady
KpyTHOTO MOMeHTY 1250 HM. Mexa «cyxoro» 3ueruieHHS — 250 M. Pa3om 3 TuM, «cyxe» 3dermieHHs OuTbIl epeKTHUBHO B
eKCIUTyaTallii, TOMy 110 B HhOMY BIJICYTHI BTpaTH TIOTY>KHOCTi IBUTYHA Ha MPUBOJ MacCJISTHOT'O HAcOCa.

Ha npuknazi nozagiiHoro 3uerients gpipmu BorgWarner puc. 1.9.
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BXIJIHA MaTOYHHA

MaTOYHHA Iepimoi Mydtu
MaTOYHHA IPYToi My(QTH
BEy4U AUCK

MaKeT TUCKIB APYTroi My(hTH
MaKeT JAUCKIB repuroi Mydtu
niadparMoBa npyKuHa
MOPILIEHb

rizpounminap nepioi My¢pTu

RHoOoo~NoO~wWNE

0. TIEpPBUHHUI BaJl IIEPLIOTO PSIILY
11. NIEPBUHHUIL BaJl JPyroro psmy
12. rOJIOBHA MaTOYHHA
13. MOPIICHb
14. BHUTKOBA MPYKHHA
15. TiApOmIiHAp Apyroi My TH

Pucynok 1.9 - Cxema noiBiiiHOTO 34eIICHHS

KoHCTpyKTHBHO TOZBiiiHE 3YCIDICHHS MOENHYE BA MaKeTH (PPUKIIHUX IUCKIB, pO3MIMICHUX y Kopmyci. YacTtuHa
JIMCKIB 000X ITaKeTiB JKOPCTKO 3'€qHaHA 3 KOprycoM 3ueruieHHs. Koprmye, y cBOo depry, depe3 MaTOYMHH 3'€THaHUH i3
IBUTYHOM. |HIIa yacTWHA AWCKIB 3aKpillJIeHa Ha CBOiX MAaTOYMHAX, SKi MMOCAPKEHI Ha TEPBHHHI BalM BIAMOBIIHUX PsJiB
nepenad.

HopmanbHe MoJI0KeHHS 3YCIUICHHS - PO3IMKHYyTe. 3aMHUKaHHS 34elIeHHs (CTHUCK IaKeTiB JUCKIB) BUKOHYETHCS 3a
JIOTIOMOTOI0 T1IPOLMIIIHAPIB TiJ] KEPYBAHHSIM €JIEKTPOTiJPaBIiYHOr0 MOIYJISA. Y BUXIJHE MOJIOKEHHS JMCKU MOBEPTAIOTHCS 32
JIOTIOMOTOIO TIPY>KHH.

3aJ1exHO BiJl KOHCTPYKIIi 34eTUICHHs TaKeTH QPUKIIIHUX IUCKIB MOKYTh MaTH:

. KOHLIEHTPUYHE PO3TAIIYBAHHS (MYDmu po3mawiosani ¢ 0OHil NIOWUHI, NEPNEHOUKYIAPHO NEPEUHHOMY 64TLY);

. napaesbHe PO3TallyBaHHS (My@mu po3mawio8ari 00uH 3a OOHUM NAPATLENLHO).

Konnenrprnune posramyBaHHA My(T OiIbII KOMIAKTHE, TOMY 3aCTOCOBYETHCS B TPaHCMicii IepeaHEeNpHUBOIHBIX
aBTOMOOLIIB (TIONepedHe pPO3TAlIyBaHHS IBHTYHA). IIpM KOHIIEHTPMYHOMY pO3TalllyBaHHI 30BHIIIHA MydTa 00CIyroBye
HeMapHi Tepenadi, BHYTPIIIHSA - HapHi nepenadi. ¥ CHIy CBO€i KOHCTPYKIil (OUbIIa IuTOma IHUCKIB) 30BHIMIHS My(Ta
po3paxoBaHa Ha mepegady OLIBIIOr0 KpyTHOro MOMeHTy. [lonBiifHe 3ueruieHHS 3 IMapayesIbHUM pO3TAIlyBaHHSIM JHCKIB
3aCTOCOBYETHCS, B OCHOBHOMY, Ha 33 JHHOIIPHBITHUX aBTOMOOIIISX.

1.3 Camopery.omoue 34enjieHHs
Excryarariist 34erieHHsI CYMPOBOKYETHCSI 3HOIIYBAHHIM HAKJIAIO0K BEJIEHOTO JUCKA, BHACTIJOK YOr0 HATUCKHUUN
JIICK 3MIIIY€EThCS B HAMPSIMKY MaXOBHKa, a IIEJIIOCTKMY» HiadparMoBoi MPY>KHUHH - y MPOTUIICKHY CTOPOHY. Bee 1ie mpuBoIuTh
J10 301IBIICHHS] BUTHCKHOTO 3YCHIIIS, 3yCHIUISA Ha IeIaji 3UeIUIeHHs ¥ 3MiHi 11 TOJT0KeHHS.
B 1995 pomi xommanist Luk 3ampomnonyBaia cucteMy aBTOMaTHYHOI KOMIICHCAIlil 3HOITYBaHHS HAKJIAJOK BEIECHOTO
JIMCKa, IO OJiepKajia Ha3By camoperyaiorue 3demnenns (Self-Adjusting Clutch, SAC). V et yac po3po0ieHi i aKTHBHO
BUKOPHCTAIOTHCSI Pi3HI KOHCTPYKIIIT CAMOPETyIIFOI0UOT0 34SILICHHSI:

. suerieHHs SAC Big Luk;
. suerutennss XTend Big ZF Sachs;
° suerutenHss SAT Bixg Valeo.

Bci KOHCTpYKIIIT BOJIOAIIOTH B OCHOBHOMY CXOXHMMH (QYHKIIsMH. KpiM KoMmIeHcallii 3HOIIyBaHHs, CaMOpETYJII0r04e
34eIUIeHHs! 3a0e3nedye 3HIWKEHHs i CTallicTh BUTHCKHOIO 3ycWwulsl. Bee e 3HaYHO MigBHIIYE TEPMiH CIyOHM 34eIuieHHS i
JI03BOJISIE BUKOPUCTOBYBaTH HOTrO B TPAHCMICISAX PI3HUX aBTOMOOLNIB, y T.4. 3 MOTYXHMMH JABUTryHamu. Camoperyinorode
3YCIUICHHS BUKOPHCTOBYETHCS B PsAi KOHCTPYKIiH poOOTH30BaHWX KOpPOOOK Mepemad, HampHKIal, y KOpoOmi mepemad
Easytronic.
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NPY>KWHA PETYITIOBAIBHOTO KiJIbLLS;
KOPITyC KOP3UHU 34YCTUICHHS;
niapparMoBa MpyXKHIHA;
HATUCKHHH JTUCK;
ceHcopHa aiadyparMoBa IpyKUHA;
peryoBajibHe KiJibIle
Pucynox 1.10 - Cxema camoperyitorodoro 34eruieHas SAC

RN AN

Camoperyiowye 3uemienHs SAC (puc. 1.10) Bximouae miadhparMoBy NpYXKHHY, IO OMHPAETHCS HA CEHCOPHY
npyxuHy. CeHCOpHa TpYKHHA MO KONy Ma€ BEIUKY KITBKICTh KOPOTKUX «IIETIOCTKiBY». Ham miadparMoBOIO MpYKXHHOIO
PO3TaIOBYETHCS PETYMIOBAIBHE KibIIE, IO MAa€ JBAHAISTE KIMHIB 1 3aKPIIICHO B KOPITYCI 32 JOIMTOMOTOI0 TPHOX MPYIKHH.

Ha BinMiny Bin miadyparMoBol IPYKHUHH CCHCOPHA TPYXKIHA Ma€ MOCTIHHY CHJIOBY XapaKTEPUCTHKY, BEIIMYHHA SIKOT
BiJINIOBiJ]a€ 3YCHJUTIO CHPAIlbOBYBaHHA HOBOTO 34YCIUICHHS (i3 IUIMMH HaKIaJKaM{ BeJEHOTOo Awcka). I1o mipi 3HOUTyBaHHS
HAKJIaJOK, HATHCKHE 3yCWUII Ha CEHCOpPHY Hiad)parMOBY TIPYKHHY 30UIBIIYETBCSA, II «HEMIOCTKHY» MNPOTHHAIOTHCS.
PerynroBanbHe KiIblie HiJl TI€I0 MPY>KHH IPOBEPTAETHCS i 32 PaXyHOK KIIMHIB KOMHe‘II-ICyC BHHUKAIO4HH 3a30p.

NpY>XWHHA 3aCyBKa;
00MEXHHK Ha KOPITyCi 34ETUICHHS;
NpY>KHUHA PO3TATaHHS NOB3YHA;
HAaCTAaHOBHE KIJIBIIE;
NpY>KUHA HATATY HACTAHOBHOTO KiJIbLIS;
niadparmMoBa MpyxuHa;
KOPITyC KOP3WHH 3UCTUICHHS
Pucynok 1.11 - Cxema camoperyiorouoro 3ueruieHas X Tend

Nogk~wne

MexaHi3M KOMIIEHCAIIT 3HOIIYBaHHS camoperyao4doro 3vemtenuss XTend (puc. 1.11) Mae iHIIy KOHCTPYKILFO.
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Bin po3ramoBanuii Mik miahparMoBOO NPYKHHOIO i HATUCKHUM JHUCKOM 1 BKJIIOYA€ JIBa HACTAHOBHUX KUIBIA, TPYKHHHY
3aCyBKY I OOMEXHHUK Ha KOopmyci 3ueruieHHs. KibIlsd BCTaHOBJICHI OJMH Ha OJJHOTO ¥ 3'€IHaHI 3 KOPITYCOM MPY>KUHOIO HATATY.
[To kouy KieIh BUKOHAHO KiTbKa KITMHOMOAIOHNX MOB3YHIB, sIKi 3aKpIiIUICH]I IPYKUHOIO PO3TATY.

OOMe)XHHK Ha KOpHyci 34eIuleHHS (ikCcye 3HONIYBAaHHSA HAKIAAOK BEISHOTO IucKa. lIpyKWHHa 3acyBKa
nepeMilaeTbes Hal KiTbISIMH Ha BEJIMYMHY 3HOLIYBaHHA 1O OOMEXHHKa. BepxHe HacTaHOBHE KiJbIIE 32 PaxyHOK IIPYKHHH
pO3TATY TeEpeMIIaeThesl MO0 KIMHOMOAIOHOMY TOB3yHI. IIpykuHHa 3acyBKa (IKCyeThCS B MIAHATOMY IOJIOXKEHHI. [Ipm
BUMMKaHHI 3UYCIUICHHS HIKHE HACTaHOBHE KUIBIC 32 PaxyHOK INPY)XWHH HATATY IPOBEPTAEThCS W (IKCye BEpXHE KiblIE.
TakuM YMHOM, KOMIICHCYETHCS BEIMYMHA 3HOLTYBaHH, a AiadyparMoBa NpyKHHA 3aJIUIIAETHCS B HE3MIHHOMY ITOJIOXKEHHI.

Camoperymowde 3uemienHsi SAT (Self-Adjusting Technology) 3abe3nedye aBTOMATHYHY KOMIICHCAIIiIO
3HOLTYBaHHS HAaKJIaJJ0OK BEICHOT'O JIMCKa 32 JIOIIOMOTOI0 YHIKaJIbHOTO XParoBoro MexaHizmy. Mix aiadparMoBoio npy>XHHOIO i
HATHUCKHHUM JIUCKOM PO3TalllOBYEThCS OMOPHE Kiblle KOHIYHOT (opmu. [Ipy BUHMKHEHHI 3HOLIYBAaHHS KUIbIE MPOBEPTAETHCS
10 KOHIYHIH moBepxHi. Ha kijpLi 3akpimieHuid 3yOuyacTuil cexTop, mo oOeprae uepB'ska. Ha onHiii oci i3 4epB'sikom
po3ramioBaHe xparoBe kojeco. Dikcarito koieca 3HIMCHIOE co0adka, 3a PaxyHOK 4OT0 (PIKCYETHCSA IOJIOKEHHS OMOPHOTO
KUTBIIA ¥ BIATIOBITHO KOMIICHCY€ETHCS 3HOITYBaHHS HAKIaJOK

1.5. EnexkTpoHHe 34enjieHHsl

MexaHiuHa KOpoOKa Iepenad € HAWMOIIMPEHIMHMM BHIOM TpPAaHCMICii JErKOBOrO aBTOMOOiNS B €Bpormi, TOMY
MIOCTIHHO TPOBOAATHCS PoOOTH 3 i BockoHaroBaHHS. OJHIET 3 TAKMX PO3POOOK € ENEKTPOHHE 3UCTICHHs. Ynepiue (izndHa
(Tpoc, rigpaBiika) 3B'130K MiXK IEJAJITIO ¥ MIPUBOIOM 3UCIUICHHS PO3ipBaHUA I 3aMiHEHUH €ICKTPOHHOIO CHCTEMOIO.

Electronic Clutch System (ECS) e nepcriekTuBHOO po3pobkoro kommanii Bosch. Sk 3asBisie BUpOOHUK, €JIEKTPOHHE
34YeIUIeHHsI BIPUTYJ HaONmkae MeXaHi4yHy KOpOOKY Iepeaad A0 KopoOku-aBromara. Ha BiaMiHy Bil poOOTH3MpOBaHHOMN
kopoOku mepemau y cucremi eClutch aBromarusoBanuii TibKM MPUBOA 34erUieHHs. JlaHe HOBOBBEACHHS ICTOTHO CIIPOIIYE
NpoLec KepyBaHHS MEXaHIYHOI KOpOOKOIO mepenad, A03BOJIIE 3a0IIa/KyBaTh ManuBo. KpiM TOro ejgeKTpoHHE 34eryIeHHS
BIZIKpHBA€E HOBI MOXIIMBOCTI IO BUKOPUCTAHHIO MEXaHIYHOI KOPOOKH Nepeay Ha TiOpHIHUX aBTOMOOLISX.

SIk ycsika eNeKTpOHHAa cUcTeMa KEepyBaHHS €JeKTPOHHE 3YCIUICHHS TOE€JHYE BXIiJHI MPUCTPOI, €JIEKTPOHHUH OJIOK
KepyBaHHS 1 BUKOHABYMI MeXaHi3M. /l0 BXiHUX NMPUCTPOIB BIAHOCATHCS OJI0K Meaasii 34UelieHHsI 1 psil BXiAHUX JaTYHKIB.
BrpoOHHUK MOBiZOMIISE TUTBKM MO JBa AATYMKHU: AATYUKY IMOJIOKEHHS TEAaii ra3y W JaTYMK ITOJIOKECHHS BaXKessd KOpOOKH
nepenad. HacpaBai qaTymkiB HOBUHHO OyTH OlnbIire.

Cucrema eNneKTPOHHOTO 3YEIUICHHS Ma€ BIACHUHM OJOK KepyBaHHS, IO NpHiMae i oOpoOisie CHrHAaMM BXITHHX
NIPUCTPOIB, YIIPaBJIA€ BUKOHABYMM MEXaHI3MOM. Y CBOili poOOTi OJOK KepyBaHHS B3a€EMOJI€ 13 CHCTEMOIO KEpyBaHHS
IBUTYHOM. BHKOHaBUMil MeXaHI3M MPEICTABICHUHA €JIeKTPOTiIpPaBIiYHUM aKTyaTopoM (IIPUBOIOM), IO 3IIHCHIOE TIO
KOMaH/1i 0JI0KY KepyBaHHsI NEPEMILICHHS BUIKH 34eTUICHHSI.

3a J0MMOMOTOI0 CUCTEMH CIICKTPOHHOTO 3UCIUICHHSI PeaTi30BaHO KiJlbKa (yHKIIIMH:

. PYX y peXKUMI 4acTHX pYIIaHb i 3yITUHOK;

. IIJIaBHE IIEPEMUKAHHS IIEpeay;

o KEpOBaHUI pyX HAKATOM;

. PO3IIUPEHHS MOKIUBOCTENH CHCTEMH CTapT-CTapT-CTOMN-CTapT.

HaiiBaxxnuBimor QyHKIEO € pyX Y peXuMi 4acTUX PYIIaHb i 3YyHUHOK. JlaHWI peXuM XapaKTepHHUN IJIST MICBKUX
«IpoOOK» 1 JT03BOIISIE aBTOMOOLUTIO pyXaTHCs Ha MepIIiil mepenadi 6e3 BUKOPUCTAHHS Teali 34ueruieHHs. [Ipu 3HATTI HOTH 3
mesayli ra3y cCHUCTeMa aBTOMAaTHYHO PO3MHUKAa€ 34eIuleHHA. [Ipy mojanbpIioMy TajnbMyBaHHI ABUTYH HE TJIyXHE, TOMY LIO
BiJleTHAHHUI BiA TpaHCMicii. PymranHs 3 Micis BimOyBaeThCs MPH 3BUTFHEHHI Teali ranbMa. Bee sk B aBTOMAaTHYHIH KOPOOIIi
nepeay, TUTBKH Ha TEpIIii mepenadi.

EnextponHe 34emsieHHA 3a0e3leuye IJIaBHE NMEpeMUKAaHHS (CHHXpOHI3amioo) Bcix mepenad. CremiaabHUHA JaTIHK
BH3HA4Ya€ MOMEHT Ilepexoy 3 ojHiel nepenadi Ha iHmTy. Ha migcraBi curHanmy gaTd4rka eJIeKTPOHHE 34YEIICHHS 3a JOTIOMOTO0
CHCTeMH KepyBaHHS JBUTYHOM 301IIbIlIye a00 3MEHIIye 00€pPTH JBUTYHA, YUM JOCSITAEThCS TUIaBHE MEPEMHUKAHHS Tiepeaady.

JBi QyHKIIiT, 0 3aMUIIHIIICS, €IIEKTPOHHOTO 34CIUICHHS CIIPSIMOBAaHI HA €eKOHOMIIO MAJIMBA, [0 32 3asSBOI0 BUPOOHKKA
Moxke fmocsaratu 10 BimcoTkiB. PyHKIIIS pyXy HAKaTOM JO3BOJISIE BUKIIOYUTH TaIbMYBaHHS JABUTYHOM i BUKOPHCTATH IIOBHOIO
MIpOI0 pyX aBTOMOOiNSA mo iHepmii, T.3B. peryiapoBaHUi BuOIr. [lana ¢yHKIis 0co0nIMBO aKkTyaidbHa MpH pyci mig yxuwi Y
TEXHIYHOMY IUIaHI BCE MPOCTO - NMpU 3HATTI HOrM 3 mepani razy cucrema eClutch Bukimowae 3uerieHHS W aBTOMOOUIb
PYX@ETHCS] HAKATOM.

Ha aBTromMoOinsx, oOmajHaHWX CHCTEMOIO CTapT-CTapT-CTON-CTAPT, €JEKTPOHHE 3YEIICHHS JI03BOJISIE JIOMOITHCS
JI0JIaTKOBOI eKoHOMIT manuBa. Tenep npu 3HATTI HOTH 3 NeJalli Ta3y Ha IepIliid nepegadi BiOyBaeThCsl HE TUIBKH Bijl'€THAHHS
JIBUTYHa BiJ TpaHCMIcCii, a mie i #oro BUMHMKaHHA. [0 CBOEI MOBHOI 3yNMUHKH aBTOMOOIIb NPUXOJUTH YK€ 3 BHUKIIOUECHUM
JBUTYHOM. THUM caMuM 30UIBIIYETHCSI HEPOOOUHI Yac ABUI'YHA, a BUXOHTh, 3a01Ia/PKYETHCS TTAJIHBO.

KoHTpoabHi nuTaHHs
1. SIxe npu3HAYEHHS 3YETUICHHS?
2. SIxi Tunm 3uerieHs Bu 3HaeTe?
3. SIki ckiaIoBl YaCTHHM 3YEIIICHHA?
4. Sk npautoe 3uerieHus?
5. SIxe npu3HayeHHs nemidepa?
6. SIxi 6yBarOTh NPUBOAM 34ETUICHHS?
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Jlabopamopmna poboma Ne 2
MexaHiuHi KOpOOKHU mepeaay

Mema po6omu — BUBUNTH KOHCTPYKIIi Ta IPUHIMII Aii aBTOMOOLIEHIX KOpOOOK nepeaay.

Obnaonanna ma Haoyui 3acobu: KOpoOKM nepenad aBroMoOuns ,,Renault Logan”, 31JI, Volkswagen, po3naBanbHa
KOopoOKa, I1aKaTy.

2.1. lIpu3HavyeHHs1 Ta TUIIH KOPOOKA nepeaay

Kopo0koio mepenay Ha3MBa€ThCS MEXaHI3M TpaHCMICIi, IO 3MIHIOE NMPU PYCi aBTOMOOLIS CHIBBIIHOIIEHHS MIiX
HIBUAKOCTSIMHU 00€pTaHHs KOJIIHYATOTO BaJla IBUTYHA W BEIy4HX KOJIIC.

Kopo0Oka nepenay ciny>kKUTh Juisi 3MiHH KPYTHOI'O MOMEHTY Ha BEIY4HX KOJIecax aBTOMOOLIs, TPUBAJIOTO PO3'€THAHHS
JIBUTYHA ¥ TpaHCMICIT i oJiepkaHHs 3aJHHOTO X0o1y. KpyTHHII MOMEHT Ha Bey4HX Kojecax HeoOXiHO 3MiHIOBaTH BiANOBITHO
0 JOPOXHIX YMOB JUIsi 3a0e€3MeueHHS ONTHMAalIbHOT MIBUAKOCTI W MPOXiMHOCTI aBTOMOOINA, a TaKOX Ui HAWOLIbII
€KOHOMI4YHOT poOOTH JBHUTYHA.

JIBUryH i TpaHCMicit0 HEOOXiTHO po3'eMHYBATH HA TPUBAINI Yac MpH PoOOTI IBUTYHA Ha XOJIOCTOMY XOMY.

3amHii Xix aBTOMOOLIS OTPiOeH I 3MIHCHEHHS aBTOMOO1IIEM IIEBHUX MaHEBPIB.

3MiHa KPYTHOTO MOMEHTY Ha BeIy4HX KOJIECaX 1 MIBUIKOCTI PyXy aBTOMOOIIS 3iHICHIOETHCS MIUITXOM 30UThIICHHS 200
3MEHIIECHHS MePeaTOYHOT0 YHCiia KOpOOKH Iepesad, Mo MPeAcTaBisie coO0I0 BiMHOMICHHS WEUOKOCHI 0bepmantsa 6e0yuo20
8a1a 10 wWeUOKOCmi 00epmants 6e0eH020 8ad.

HasiBHiCTh KOpPOOKHM Tiepenad y TpaHCMICIT J03BOJISE€ MIABHIIUTH TSATJIOBO-IIBHIKICHI BJIACTUBOCTI, HATUBHY
€KOHOMIYHICTb 1 IPOXiAHICTH ABTOMOOLJIAL.

VY 3arajgpHOMY BHIQJIKy CTYIEHEBa KOpPOOKa mepeaady sBiisie cO00r0 3yOuacTuil (LIeCTepeHHMI) MEeXaHi3M, Y SKOMY
3MiHa MepelaTOYHOT0 YHCIIa BiIOYBA€ETHCS CTYIIEHEBO.

[Tepenarouni yuciaa cTyneHeBOi KOPOOKM Iepeaay Ha BCiX mepenadax, KpiM BuiIoi, Oureiue ogunumi (uy > 1). [pu
BKIIFOUYCHHI I[UX Mepeaay 3MCHINYEThCS HIBUAKICTh OOEpTaHHS BEICHOIO (BTOPMHHOIO) Bajia KOPOOKH meperad i maibke B
CTUIBKH X pa3 301IbIIYETHCS TIEPEeAaHNNA KPYTHHH MOMEHT JIBUTYHA.

Buiia niepeqaya B CTymeHeBHX KOpoOkax mepenad Moxke Oyt Ha mpsimoro (uk = 1) abo migBumryBansHo (Ug < 1).
[Mpn mixBuIyBanbHIM Nepenadl 3HWKYEThCS HMIBUAKICT 0OEpTaHHS KoOJiH4YaToro Baja aBuryHa Ha 10...20%, minBumryeTscs
JTIOBTOBIYHICT AeTaneld KopoOKH Tepenad i 3MEHIIYEThCS BUTpPATa MaMBaA IPU PYCi 3 TI€IO K& MBUAKICTIO, IO W HA TPAMIiH
nepeaadi.

2.2.3aranbHa OynoBa MexaHiuHoOi kopoOku nepenay (MKII)

HesanexxHo Bin THIly, Bci MeXaHiuHI KOpOOKH Iepejgad MaroTh OJHAKOBY OyZOBY. Y CydacHHX KOpPOOKax € KijlbKa
OCHOBHHX €JIEMEHTIB!

- IBa 200 TpU MapayielbHUX BaJH;

- OJIOKM IIeCTepeHb Ha Bajax;

- CHHXpOHi3aTopu (My(TH BKIIOYESHHS Ilepeiay);

- M€XaHi3M IIepeMHUKaHHS Mepeaad.

Bci 1i enemeHTH po3TanioBaHi B TEPMETHYHOMY Kopmyci (kaprepi), ae 3abe3nedyeTsest IXHe IMOCTilHE 3MalieHHs —
JUIl IIbOTO KapTep 3allOBHIOETHCS CIIENialbHUM TpaHCMiciiHUM MacyioM. [lpu 3HmxkeHHi piBHA Macna nerami KII mBuako
BUXOJMTH i3 Jagy (TOMy IO BUIPOOOBYIOTh 3HAYHE TEpTS W MEXaHIYHI HAaBAaHTAXXEHHSA), MOXYTh 3HAJOOMTHCS HOBI
3aI9acTUHHM JJIs1 KOPOOKH repeiad i MpoBeJIeHHS! pEMOHTHHX POOIT.

Mix nByxBanbHOIO 1 TpuBanbHOI0 MKII icHYIOTB iCTOTHI BiIMIHHOCTI.

Jleosanvni KOpOOKM Tepenad 3acTOCOBYIOTHCS Ha IMEPEIHBbONMPHBIIHUX JIETKOBHX aBTOMOOINISIX MalloTo Kiacy M
3aTHBONPUBITHIX JIETKOBUX aBTOMOOLIAX i3 3aHIM pO3TallyBaHHSAM IBUTyHA. UHCIIO TIepead Takux KOPOOOK CTaHOBHTH 4-5.
Bumia nepegaua y 1BoBamsHIX KOpoOKax 9acTo OyBae MigBUITYBaJIHHOIO, a OLNBIIICTE IIepeaad CHHXPOHI30BaHA.

Tpusanvni KOpOOKH Tiepenad yCTAaHOBIIOIOTHCS Ha 3aJHBONPHUBIAHUX JIETKOBUX aBTOMOOUIAX 3 TepeaHiM
pO3TalIyBaHHSIM [IBUTYHA, Ha BaHTAXHUX aBTOMOOUIAX Mayioi i cepemHpoi BaHTaXOMiZHOMHOCTI i Ha aBTOOycax. Umcio
nepenad y 1ux KopoOKax CTAHOBUTH HE MEHIII YOTHPHOX JIJIS JIETKOBUX 1 BAHTAXKHUX aBTOMOO1IB MaJio1 BaHTaKOITi THOMHOCTI
1 BiI YOTUPHOX JI0 IECTH JUISI BAHTAXKHUX aBTOMOOLIIB CEpeHBOT BAHTaKOIIi THOMHOCTI.

Bacamosanvni xopoOku nepeniad 3acCTOCOBYIOTHCS] HA BAHTXXHUX aBTOMOOLIAX BEJIMKOI BAaHTa)KOMIAHOMHOCTI 3 METOIO
30UIbIICHHST Yica nepenad. Yum Oinble 4mciio mepegad y KopoOli mepenad, TUM Kpalle BUKOPHCTOBYETHCS IOTYKHICTh
JIBUTYHA W BUIL TSTIOBO-IIBUIKICHI BJIACTHBOCTI 1 MaMBHA CKOHOMIYHICTh aBTOMOOLIA. OHAK MPH I[bOMY YCKIIQTHIOETHCS
KOHCTPYKILisl KOPOOKH Iepesiay i BUOip nepenayi, ONTUMalIbHOT ISl JaHUX YMOB pyXy. Y OararoBajbHUX KOPOOKax mepenad
4yucio repenady Moxke Oyt Bim 8 mo 24. ¥V 3B's3ky i3 nuM OaratoBajibHI OaratocTyneHeBi KOpOOKH Iepesiad HaiOiibine
3aCTOCYBAaHHS OECp KM Ha aBTOMOOIISX-TATa4ax, Mo MPaIol0Th i3 MpUYenaMy i HaIliBIPUICTIAMH.

Ilepemukanus mepenaq y OUTBIIOCTI CTYNEHEBHUX KOPOOOK Tepenady BHUKOHYETHCS BonieM. OJHAK OCTaHHIM YacoM
3'SIBIUIMCS KOHCTPYKIIi CTYNEHEeBHX KOPOOOK Tiepenad, y SKUX TIepEeMUKAaHHA Tiepenad aBTOMAaTH30BaHE Ha OCHOBI
3aCTOCYBAaHHS MiKPOIIPOIIECOPHOT TEXHIKH.
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2.3. KoHcTpyKUisi 1BOBAJbHOI KOPOOKH NMepeaay nepeaHbONPHBIIHOT0 aBTOMOOIIsA

JIBoBanpHa KOpoOKa mepead Mae BiAMMOBIIHO J1Ba BaJIH:

- gedyuuil 641 — 3'€JHAHUH 13 3UCTUICHHIM, 00€PTaEThCS 3 Ti€l0 ’Ke MBHIKICTIO, IO KOJIHYATHHA BaJl JBUTYHA;

- @edenuli Bal — PO3TALIOBAaHMWI MapaJeIbHO BEAYYOMY, NPH BKIIOUCHHI Iepenad KPYTHHH MOMEHT 3 HbBOTO
MIEpEeIa€ThCS Ha PEAYKTOP BEAy4Oro MOCTa.

Ha xoxHOMY Baiy € OJIOK IIeCTepeHb, MPUUOMY IIECTEPHI BEAYYOTO Bajla CTAHOBJATH i3 HUM €IWHE Iijie (4acTo
ObpesepyroThes 3 omHiel 3arotosku). [llecTepHi BeeHOro Baia BiTEHO 00EPTAIOTHCS HA HBOMY, i TIPH I[bOMY MalOTh MOCTilHE
3a4eruICHHs 13 HIECTEpPHSAMH Bely4oro Bana. Ha BeneHOMy Baily, MiX IIECTEPHSMH, pO3TAllIOBaHI My()TH BKJIIOUYEHHS Tepenad
(cMHXpOHI3aTOPH), 32 JOMOMOTOI0 SIKHUX 3JIHCHIOETHCS OJIOKYBaHHSI ILIECTEPEHb Ha BaJl IPH BKIIIOYCHHI Iepeiay.

JsoBansai MKII Bonoxitots qocuts BucokuM KIIJ[ i MaroTh IpoCcTy KOHCTPYKIIito, 1110 3a0e3neyye BUCOKUI TEpMiH
ciy)KOu W 3HMKYE BUTpaTH Ha peMoHT. OjHaK ABOBAIbHI KOPOOKHM depe3 OOMEeXEHHH Jiarna3oH 3MiHM KPYTHOTO MOMEHTY
3HAXOJATh 3aCTOCYBAaHHsS TUIBKM Ha JIETKOBHX aBTOMOOUISX - BOHM BCTaHOBIIIOIOTHCS NEPEBXKHO Ha MEPEIHENPUBIIHUX
MalllMHaX, a TAKOXK Ha aBTO 13 3aJHIM PO3TalllyBaHHSM JIBUTYHA.

Y nBoBanbpHIM KOpoOIli € me oxHa 0COOIMBICTH: PO3TAIIOBaHI MapalelbHO BalH HE MOXYTh OOEpTaTHCS SIK €IHHE
1iJie, TOMy Tepefada KpyTHOTO MOMEHTY BiJl IBUTYHA JI0 PEAYKTOpa HA OyIb-SKHX MIBUAKOCTAX 3AIMCHIOETHCS TUIBKH depe3
mapy mecTepeHb. HeMOXKIuBICTE peanizamii mpsMol mepepadi Jenio 3HWXKYE pecypc KOPOOKH, TOMY IO HaBiTh HAa BHIIUX
nepesiadax MEeCTEPHI 3aBKAN MPALIOIOTh i/l HABAHTAXKECHHSM.

Po3ristHeMo KOHCTPYKIiIO ABOBAILHOI KOPOOKH Iepeiad MepeJHenpuBiHOT0 aBToMo0ins BA3.

KoncTpykmiss 1BOXBambHOI KOpOOKHM Iepenad, IO 3aCTOCOBYETHCS Ha MEPETHENPUBIAHUX JIETKOBHX aBTOMOOLIAX
BA3, npexacrasnena Ha puc. 2.1. KopoOka mepemad MmexaHiuHa, I’SITUCTYIICHEBa, TPUXOJO0BA, 3 MOCTIHHUM 3aYCIUICHHIM
LIECTEPEHb, 13 CHHXPOHI3aTOpaMu W PyYHUM KepyBaHHSIM.

Kaptep 3 xopoOku mepenad, BIAIUTHIN 3 alIOMIHIEBOTO CIUIaBY, 3'€MHAHUN IIMWIBKAMHU 3 KapTepoM 12 3ueruicHHs i
YTBOPIOE 13 HUM E€IUHUII KapTep, y sSIKOMY pO3MillleHi NEepBHUHHHUN 1 BTOPUHHUI BaJiM i3 HIECTEPHSAMH 1 CHHXPOHI3aTOpaMH,
roJIOBHA Mepeaayda i MKKOIICHUH qudepeHitia.

TlonoBHa mepenava - ogWHApHA, IIUIHAPHYHA, Koco3yOa. JndepeHmian - KOHIYHUHA, TBOCATENITHUH, CUMETPUIHUI,
HU3BKOTO TepTs. KapTep kopoOKM mepemad Imo3any 3akpUTHIl KpHIIKOIO 1, y sIKif yCTaHOBIEHHH camlyH U 3B'SI3KYy
BHYTPIIIHBOI MOPOXHUHU KOPOOKH Iepenad i3 aTMOC(heporo.

Jlnis migBUINEHHs eKCIUTyaTalliiHuX MOKa3HUKIB aBTOMOOLUIS, 3HW)KEHHS BUTPATH NaIMBAa B MEXaHIYHUX CTYIIEHEBHX
KOpoOKax mepenad HacaMIlepel YpaxoBYEThCSI paliOHAIBHUHA MiAOOp KUIBKOCTI Tepeaad, BEIWYMHH TEePEeAaTOYHNX YHCell, a
TaKOX MiJBHUIIECHHS SKOCTI Ipoliecy NepeMuKaHHs nepenad. [Ipy 1boMy OCTaHHBOMY HaJa€ThCs BaXKIIMBE 3HAYECHHS, TOMY 10
IUIABHICTh TIEPEMUKAHHS Niepesiay 3abe3neyuye MiIBUIEHHS HaliIHHOCTI By3JIiB aBTOMOOLIS i 3HW)KEHHSI CTOMIIIOBAHOCTI BOJIISI.
Jlyist oro Bci nepenadi nepeHsoro Xo 4y B KOpoOlli repeiad CHHXPOHI30BaHi.

IepBunnwmii Baa 13 siBiisie coboro 60k Beayuunx mecrepens I, 11, 1T, IV mepenau i 3aguporo xoay. Ban obepraetses y
JIBOX MIAIMIMIHKUKAX, OAMH 13 IKHX YCTaHOBJICHUH y KapTepi KOPOOKH repesad, a iHIINH - y KapTepi 3YerIeHH .

Bropunnuii Ban 15 BUrotoBieHuil pazoM i3 Beaydoro mectepHero 14 rosjgoBHol nepenaui. Bin obepraersest y ABOX
MIIMIAITHAKAX, YCTAHOBJICHUX y KapTepl 34erIeHHs 1 y KapTepi KopoOku nepeaay. Ha BTOpHHHOMY Bajly BUJIBHO BCT@HOBJIEHI
BereHi mecrepHi 32, 34, 35 i 39 migmomimwo I, II, III # IV mepemau, mo mepeOyBarOTh y MOCTIHHOMY 3ayeIliCHHI 3
BIZMOBITHUMHU TPOBIJHUMH IIECTEPHSIMH NEPBHHHOTO Bana. Ha BTOpMHHOMY Bally J>KOPCTKO 3aKpiIUIEHI MAaTOYMHHU
cuaxponizatopis 37 i 33. Ha koB3Hili MydTi cuHXpOHi3aTopa 33 € 3yOuyacTWil BiHEUs IS BKJIFOYEHHS 3aTHBOTO XOIY.
IMpomixna mectepHst 29 3aJHBOTO XOAY BUIBHO BCTaHOBJIEHa Ha oci 30, mo 3akpiluieHa B KapTepax KOpoOKH mepenad i
3YETICHHS.

IIpu Bxmrouenni [ # II mepemau cunxponizatop 37 3'eaHye BiamosimHo mectepHi 35 # 39 i3 BTOPHHHHM BajioM
KopoOxu nepenad, a npu BmoderHi 111 # [V mepenau cuaxponizatop 33 3'enHye i3 BTOpHHHIM BajIOM BiIIMOBiTHO mecTepHi 34
it 32. 3agHii Xix BKIIOYAETbCS BWIJIKOIO 27 HUISAXOM BBEIEHHS B 3aderieHHs mectepHi 29 i3 mectepreio 10 i 3yOuactum
Binuem 33.

Maienns feraneil KOpOOKH mepenad 3MiHCHIOETECS pO3OPH3KYBaHHAM Macia 3y04acTUMH BIHIUIMH IIecTepeHb. Jlist
MOJINIIEHHS YMOB 3MAaIICHHS TOMYACTHX IiJIIMITHIKIB MECTEPeHbh BTOPHHHOTO Bajla B MIECTEPHAX MK 3yO0UacTUMHU BIHIIMHU
IIPOCBEPUICHI PajianbHi OTBOPH, IO SIKMX Macllo OAAETHCS J10 iIIINITHUKIB.
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1. BamHs kpumka; 2. Begywa mectreprs V nepenaui; 3. Kaprep kopoOku mepenad; 4. Beayda mecreprs [V nepenaui;
5. Kymeka ¢ikcatopa; 6. [Ipyxuna dikcaropa; 7. Cyxap ¢ikcatopa; 8. Bexyda mecteprs 11l mepenaui; 9. Benywa mecreprs 11
nepenadi; 10. Beqyda mecreprs 3agaporo xony; 11. Bemyda mectepus 1 nepenaui; 12. Kaprep 3uemmnenns; 13. [lepBunHMI
BaJ KOpoOku mepenayu; 14. Bemyda mectepHs ronoBHoi mepenaui; 15. Bropunanit Bam; 16. Bick cateniris; 17. Caremit; 18.
HamniBocroBa mecreprs; 19. Canpauk miBoci; 20. Illecteprs npuBona cmimomerpa; 21. Kopobka mudepenmiana; 22. Beaena
miecTepHs TosioBHOI nepenadi; 23. IITok Bubopy nepenay; 24. Baxine mroka Budopy mepenad; 25. Tpumieunii Baxiiae BHOOPY
nepenay; 26. dikcaTop BUIIKK 3a1HBOTO X0Ay; 27. Buika 3aauboro xoy; 28. Bumukau nixraps 3aaHb0r0 xo1y; 29. IlpomixkHa
niecTepHs 3aaup0ro xoay; 30. Bick nmpoMixkHOT 1ecTepHi 3amuab0r0 xoay; 31. PerymoBanbhe kijbie; 32. Beaena mectepss I
nepenaui; 33. Kos3na mydra Bximrouenns 1, 11 nepenau i 3axHboro xony; 34. Benena mecrepus Il mepenaui; 35. Benena
mectepHs Il mepenadi: 36. brokyroue kinmbre cuaxponizaropa Il # IV nepenau; 37. Marounna mydTu cuaxponizaropa III i
IV nmepenauq; 38. Ko3zna mydTta cuaxponizaropa III i IV nepemau; 39. Benena mecrepus IV nepenadi; 40. Bexena mecrepas V
nepenaui; 41. Ko3na mydra cunxpomnizatopa V mepenadi; A. Bucrym xinbiis, mo 610Kye; a, b, ¢ - 3asopu; . Cxema poGotu
cuaxpoHizaropa; Il.He#irpansae mnomoxenns; III. Tlouarox Brmiowenns; IV. mepenmaui; IV. 3aBepiuieHHs BUpIBHIOBaHHS
KyTOBHX HIBHAKOCTEH miectepHi 39 i Bana 15; 48. V. [ToHe BritoueHHs [V nepenadi.

Pucynox 2.1.- Kopo6ka nepenau aBromo0ins BA3 2108-10

Ha puc. 2.1 niBopyd HaBesieHi cxeMH nepejadi KpyTHOrO MOMEHTY NPH BKJIIOUEHHI BCIX Iepeaad.

HeiiTpaJjbHe 1M0J10:KeHH

[pu HEHTpaIbHOMY MOJIOKEHHI BaXkellsl IEPEMHUKAHHS MTepead, IPH MPaIIOI0uOMY JBUTYHI i BKIIIOYEHOMY 34eIUICHHI
KPYTHHII MOMEHT BiJ [BHTYHa TEpEeNacThcs depe3 3YeIUIeHHS Ha TNepBUHHHM Banm 13 KopoOkm mepemad. Bixm Bemyumx
LIECTEPEHb MEPBUHHOTO Baja KPYTHHI MOMEHT IEpPEeNacThCsl HAa OJHOWMEHHI IIECTepPHI BTOPUHHOTO Baia, SIKi, HE Mal4u
MIPSIMOTO 3B'A3KY 13 BTOPMHHHUM BaJioM, OyIyTh BIIbHO oOepTaTucs Ha HpoMy. Ha ronoBHy nepemady i nudepeHIian KpyTHHI
MOMEHT HE IePEAAETHCSI.

Ilepma nepenava

ITpu BxirouenHi | nepenaui koB3Ha Mydra 33 cHHXpOHI3aTOpa, NepeMilarounch yoik mecrepHi 32, 3'enHye BiHElb
CHUHXpOHI3aTopa mecTepHi | mepenaui 3 MaTOUYMHOIO CHHXPOHI3AaTOpPa, XOPCTKO IOB'A3aHOI i3 BTOPMHHUM BajioM. KpyTHuit
MOMEHT BiJ mectepHi 32 nepenaerbes uepe3 My(GTy Ha MaTOYMHY CUHXPOHi3aTopa i Bix 11 Ha BTopuHHUIT Ban. Yepes mectepHi
14 i 22 xpyTHMH MOMEHT Iepenaerbcs Ha nudepenuian. Kopobka nudepenmiana, odepraloyuch pa3oM 3 BICCIO CaTENITiB,
gepe3 3yOH caTeliTiB 1 HalliBOCHOBUX IIECTEPEHb PO3MOALIAE KPYTHIHI MOMEHT I1a IPUBOJAM TIEPEIHIX KOJIiC.
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Jpyra nepenaua
IIpu Bxmrouensi I mepemaui mydTa 33 3'ennye Beaeny mecreprio 34 Il mepenadi 3 MaTOYMHOIO CHHXPOHI3aTOPA, i
KpYTHHUI MOMEHT BiJ mecTepHi 34 depe3 KoB3HY My(QTy 33 mepenaeTscsi Ha MaTOUNHY CHHXPOHI3aTOpa i Ha BTOPUHHUIA BaJl.

Tpets, yeTBepTa ii n'siTa Nepenaya
Tpers i geTBepTa mepenadi BKIIIOYAIOTHCS 1HITNM cHHXpoOHi3aTopoM. [Ipu BrimrouenHi 111 nepemadi mydra 38 3'eqaye
LIECTEpHIO 35 3 MaTOYMHOIO CHHXpOHI3aTropa, a Ipu BKiIrodeHHI IV mepemaui - mectepHro 39 3 MaTrOYMHOIO TOTO K
cUHXpoOHi3aTopa. KpyTHuii MOMeHT depe3 3'€JJHaHI IIECTEPHIO W MAaTOYMHY II€pEIacThCcs Ha BTOPUHHHUI Baj. AHaJIOTIYHO
My¢Ta 41 cunxponizatopa V nepenaui 3'eHye mectepHio 40 3 MATOYMHOIO CHHXPOHI3aTOpa, a 4epe3 Hei i3 BTOPUHHUM BaJIOM.

3anHsa nepegavya
3ajHI0 Tepeaady BKIIOYAIOTh IPH MOBHICTIO 3ymUHEHOMY aBToMoOinmi. Ilpm BubGopi 3amHBOrO X0y BaXKiNb
MepeMUKaHHS Tlepefad MepeMilaroTh yIiBO A0 yHOpy 3i 30UIbIIeHNM ormopoM i Buepea. Ilpu npomy mpomixkHa mectepHs 29
3aTHROTO XOAY 3'€HY€ BeOydy MICCTEPHIO 3aIHBOTO XOIy MEPBUHHOTO Baia i3 3yO4acTuM BiHIEM KOB3HOI MydTH 33
cuaxponizatopa | # Il mepemau. 3a paxyHOK NMpPOMIDKHOI IIECTepHI HMepelaHuil KPYyTHHH MOMEHT 3MIHIOE CBIif HAIIpSIMOK.
OpHOYACHO 13 BKIIOYCHHSIM 33/IHBOI Iepenadi BKIIOYAETHCS CBITIO 33aJHBOTO XOAY, TOMY IO BHJIKA 27 HAaTHCKAE HA IITOK
BMHKa4a 33JJHbOTO X0y, 1 JJAHIIOT JJAMIH 3'€THYETHCS 13 IPKEPEJIOM CTPYMY.
Yitknit moxin minii [II-IV mepenad i 3aqHp0TO X0y IOCATAETHCS MPYXKUHHUM (ikcaTopoM 44, mo 3abe3nedye pizke
HApOCTaHHs 3yCWIIsl BUOOPY 33/IHBOT Iepeaadi Ha MovYaTKy i nafiHHs HOro HaNpHKIHII X0y BHOODY.

2.4.bynoBa cHHXpOHi3aTOpa

CunxpoHizatop puc. 2.2 CKIaJa€ThCs 3 MaTOYMHHU 33, KOB3HOI Mydrtu 29, Omokyrouux Kimemnb 28, cyxapiB 32 3
KynbkoBumH (ikcaropamu 30 i npyxunamu 31. MaTounHa CHHXpOHI3aTOpa KOPCTKO KPIMUTHCSI HA BTOPUHHOMY Bally KOPOOKH
nepenad. BoHa mMae 30BHILIHI LLTIIM, HAa SIKUX YCTAHOBJIEHA KOB3Ha My(Ta 29, 1 WICTh Na3iB, Y TPhOX 3 SIKUX PO3MILIAIOTHCS
cyxapi 3 ¢pikcaTopamu.

=
v/ o

o
28 - xumbrie; 29 - mydra; 30 - dikcarop; 31 - npyxuna; 32 - cyxap; 33 - MaTouMHa.
Pucynox 2.2 - CunxponizaTtop

Bbponsose kisble 28, 1o O0oKye, Mae BHYTPIIIHIO KOHIYHY TOBEPXHIO, 30BHIIIHI 3y0H 31 CKOCAMH i IIICTh BUCTYIIIB.
BucTtynu Kinelig BXOAATH Y Ta3H MAaTOYMHHU 3 OIYHMM 3a30pOM, IIO 0OMEXYye IMOBOPOT KiJIbIS MI0A0 MaTouuHH. Ha KoHiuHiH
MTOBEPXHI KibIA HapizaHi pi3p0a i KaHABKH, SIKi MPU3HAYECHI UTA PO3PHBY MACIISTHOI IUTiBKH.

IIpuHIMN il CHHXpOHi3aTopa 3aCHOBAaHWK Ha BUPIBHIOBAHHI YaCTOT OOEpTaHHS BTOPHHHOTO Baja i BUTBHO 00€PTOBHX
Ha HbOMY IIIECTEPEHb MOCTIHHOTO 3a4eTICHHS.

Ha puc. 2.1 mpaBopyd mokasaHuii NmpuHIMI Aii CHHXpOHi3aTopa NpH BKIoueHHi [V mepenadi B HacTymHOMY
TIOJIOKEHHI My(QTH:

I eran

[Ipu weiiTpansHOMY nosnoxxeHHI Myt 38 cyxapi 7 dikcaTopa nepeOyBaroTh y IEHTpi Na3iB MaTo4nHu 37 1 HE JII0Th
Ha Kbl 36, mo 6J0KyTh. MK BHCTymaMu A OJOKYHOYOTO KiNbIL i Ma3aMd MaTOYMHM € piBHOMIpHHN Giunmil 3a30p b, a
MDK BHCTYIIaMH @ 1 cyxapsiMu 7 - 3a30p ¢ .

II eTran
IIpu BrmouenHi [V mepexadi xoB3Ha My(dTa, mepeMinaroguch yoik mectepHi 39, 3axommoe 3a coboro cyxapi 7, ski
BIUPAIOTHCS y BUCTYNH A KUTBIlA, 0 OJ0Kye, ToOTO 3a30p 3 BHOMpaerhes. [Ipu momanpmoMy mepeMimeHHi MyQTH cyxapi
MIPUTUCKAIOTHh KUTbIIE, IO OJIOKYyE, O KOHIYHOI ITOBEpXHI BiHIS cHHXpOHi3aTopa mectepHi 39. Ilim miero cmm TepTta Mix
KOHIYHUMH TIOBEPXHAMH OJIOKYIOWOTO KINBI 1 BIHISIMA CHHXPOHI3aTOpa, Ta CHJI iHEpIii CHHXPOHI3BAHWX Mac OJIOKYIOUH
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KiJIbLIE, TOBEPTAETHCS 1100 MATOYMHH O YIOPY BHCTYIIB KijbLisA B GiUHi CTIHKM Ia3iB MAaTOUYMHH, TOOTO 3a30p b BHOHpaeThes,
a 3 IHII0i CTOPOHHM 301TBIIYETHCS Y IBA Pa3H.

III eran
Braciiiok OKpy>KHOTO 3CyBY OJIOKYIO HOTO KinbIls, Ha 1/4 Kpoky OiuHI CKOCH KOB3HOI My(QTH BIHPAIOTHCSA B OidHI
CKOCH OJIOKYIOYOTO KiJBIA, 1 MTOJANBIIE OCHOBE MEPEMIMICHHS KOB3HOI My(GTH 38 MPUIHHAETHCA IOTH, IOKH HE 3PiBHIIOTHCS
KyTOBI mBHAKOCTI mectepHi 39 IV nepenadi i BTopuHHOTrO Bayia 15. Y el MOMEHT NPUITUHSETHCS TEPTS PPUKIIHHUX KOHYCIB
OJI0KYI0YOT0 KiTbLIs 1 mecTepHi 39, BHACIIIOK YOTO 3HUKAE CHIIA, L0 MIPUTUCKAE CKOIIEHI TIOBEPXHi 3y0iB My(BTH I KiJIbLIs.

IV eran
3BiJIbHEHAa My(Ta JIErKO 3'€JHYEThCS 3 BiHIIEM OJOKYIOYWOTO KiJbLis, a TOTIM 1 3 BiHIIEM CHHXPOHI3aTopa, 3'€HyI04N
Horo 3 Maro4ynHOIO. [Ipy MOBHICTIO BKJIFOYEHIH INepenadi BiJHOBIIIOIOTHCS 3a30pU MK CyXapsIMU W BUCTYIaMH a OJIOKYIOYOTO
KIJIBIIA 1 ITa3aMy MAaTOYNHH.

2.5 T'os10BHA nepegayva
Benyua mecrepust 7 (puc. 2.1) ronoBHoi nepenadi nepeOyBae B NOCTIHHOMY 3a4€IUICHHI 3 BEJCHOIO LIECTEpPHEIO 9,
NpUKpituieHoi Oonramu 10 kopmyca 10 audepenmiana, 1o BCTaHOBIeHMH y mimmmnHukax 21. Ycepeauni koprmyca
mudepeHiiiaga BctaHoBleHa Bick 16 i3 1BoMa carenitamu 11, 1m0 nepeOyBaloTh y MOCTIHHOMY 3a4€IUICHHI 13 HIECTepHAMH 12,
SIKi MMOB'A3aHI 31 NUIMIILOBUMHM XBOCTOBHKaMH BHYTpILIHIX mapHipiB 14 i 22 mpuBona mepenHix Beayuux koutic. Catemita i
mectepHi 12 MaroTh cepudHi ONMOPHI MOBEPXHI, MO0 BUKIIOYAE 3aCTOCYBaHHS OMOpHUX maid. Ha kopmyci audepenmiana
BCTAHOBJICHA Bely4a ITacTMacoBa mecTepHs 13 npuBona 15 cnigomerpa.

2.6 IlpuBin nepeMukaHHA nepeaay
KopobOka mnepenau mae MexaHIuHMH TpHBiJ mepeMukaHHs nepenad (puc. 2.3). BiH ckmanmaerscs 3 Baxens 8 3i
chepruHuM KiHIeM 9, KynapoBoi omopu 10, Tsru 6, croiy4Horo maphipa 5, mroka 4 1 MexaHi3MiB BUOOpY H NepeMHUKaHHS
nepenad. Baxine mepeMUKaHHS Tepead 3aKpiluleHHi Ha miqro3i Ky3oBa aBToMOOUTL. OTBIip y MiANo3i A TSITH 6 3aKpPHUTO
rymoBuM 4oxiioMm 7. Ha kiHIi mToka 4 ycTaHOBJICHHH BaXillb 2, 110 TIOB'SI3aHUH i3 TPHUIUICYNM BaskelieM 3 MeXaHi3MHU BHOOPY
nepesiad, BUKOHAHOTO OKPEMHM BY3JIOM 1 PO3MIIMIEHHM Y KapTepi | 34eruieHHsA. Y NpUBIJ NMEpeMHUKaHHSA Iepenad BXOAATh
TaKOXX TPU IITOKH i3 3aKPIIICHIMH Ha HUX BHJIKAMH U KyJTBKOBI (piKCaTOpH IITOKIB.

7

§

7

-
el

g,

T
~

1 - kaptep; 2, 3, 8 - Baxkeni; 4 - WTOK; 5 - mWapHip; 6 - Tira; 7 - 4oxou; 9 - kineup Baxens; 10 - omopa
Pucynox 2.3 - [IpuBox nepeMukaHHs epead nepeHbONPUBIHUX JIETKOBUX aBTOMOO1IiB BA3

Kopobxa nepegay pazom 3 KapTepoM 34eIJIeHHs KPIMUTHCS 10 OJIOKY IIUTIHAPIB IBUTYHA. Y KOPOOKyY dyepe3 pizb0oBHi
OTBip i3 mpoOkoro 19 3ammBaeTscs TpaHCMiciiiHe Macio. Macio 3 KOpoOKM mepenad 3/IHBalOTh depe3 Pi3bOoBHHA OTBIp i3
mpo6xoro 20.

2.7. KoHCcTpyKIisi TPUBAJIBLHOI KOPOOKH Nepenay 3aJHbONPHBIIHOT0 aBTOMOOLIA

TpuBaneni MKII marote Oinmbin ckiiagHy OymoBY, OAHAK BOHH, Yy TOpPiBHAHHI i3 nBoBambHUMHU KII, MaroTe Oinbmn

ITUPOKI MOKITUBOCTI. Li KOpOOKH, BiATOBITHO, MAalOTh TPH BaJIH:
sedyuuil 6an — 3'€JHAHNUHN 31 3UCTICHHSM 1 Iepeaae KPYTHUH MOMEHT Bijl IBUT'YHA /10 IHIINX €JIEMEHTIB KOPOOKH;
NPOMIJICHUTI 847l — CITyKUTh TPOMDKHOIO JIAHKOIO, Yepe3 HbOI'O 3/IHCHIOETHCS Iepefada KpyTHOr0O MOMEHTY BiX
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BEAyUOro Bajia 10 BEACHOTO;

6edeHull 6an — 3 HBOTO 3HIMAETHCS KPYTHHH MOMEHT [UISA Iepefadi 0 peayKTopa Bemaydoro mocra (abo MOCTIB y
BHITA/IKy 0araToOCKOBHX aBTOMOOIIIIB).

Bemyunii Bam KOPOTKHH 1 Mae BCHOTO OTHY JKOPCTKO 3aKpiIUIeHy IIecTepHIo. [IpoMiKHUIT Ball BUKOHAHHWU SK OJHE
e i3 6ioxoMm mectepers. LllecTepHi BegeHoro Bana (BiH po3TamIoBaHWi Ha ONHIM Oci i3 BeIXyduM, 1 HEPIIKO IIi BaJI MAIOTh
CHUTPHUI KOpPIHHWH MiAIINIHHUK) BUTFHO 00epTaloThCS i OJOKYIOTHCS CHHXPOHI3aTOPOM TUTHKH TIPH BKJIIOUEHHI Iepenad.
[MpomixkHuit Baj 3aBkau nepeOyBae B 3auUeIyICHH] i3 BEly4lM, TOMY BiH IOCTiHHO obepraeThes. lllectepHi BeneHOTo Baja TEX
3aBXIM NepeOyBaloTh Y 3a4€IUICHHI 13 HIECTEPHSMH MPOMIKHOTO Baja, OJHAK BEJECHWH BaJl IPUXOJUTh B O0EPTAHHS TUIBKU
IIPY BKJIIOYEHHI Iiepeay.

IIpu pemonti MKII, uepe3 ii cknagHy KOHCTPYKIIif0, HEOOXiTHA OiIbIIIe ITUPOKA HOMEHKJIATYpa 3allaCHUX YaCTUH JUIs
KopoOok mepenau. OpHAK 3aBISKH HASBHOCTI NMPOMDKHOI JJAHKH B I[iii KOpOOL BIA€ThCS peallizyBaTh NpsMY Mepenady
(3BM4aiiHO 1e 4-a mepenaya), KOJIM KPYTHHH MOMEHT NepeNacThCs NMPSIMO BiJ BEIy4Oro Bajia BEACHOMY, YMM JOCSTAIOTHCS
Kpailli TOKa3HUKHA €KOHOMIYHOCTI TIPH pyci Ha OLTBIINX IIBUAKOCTSX.

446386 37 9
1. IepBunnnii Ban; 2. Bropununii Bam; 3. LllecrepHs mocrtiiiHOTO 3ayeruieHHs nepBuHHOTO Banma; 4. Camyn; 5. 3ybuactuit
BiHelb cHMHXpoOHi3aropa IV mepenaui; 6. KoB3na mydra cunxponizaropa III it IV nepenay; 7. Bunka nepemuxanus II1 i IV
nepeaay; 8. Kaprep xopobku nepemay; 9. Illecrepus it 3yOuactmii Binenp cuuxponizatopa III mepemaui; 10. [llectepus i
3yOuacTuii BiHenb CcUHXpoHi3aTopa M mnepenaui; 11. Bunka nepemukanus | i 11 mepemau; 12. Marounna Mmydrtu
cunxponizaropa [ # II mepenau; 13. KoB3na mydra cunxponizaropa I i Il nepenau; 14. Illecrepnst # 3yO4acTuil BiHElb
cunxpownizaropa I mepenaui; 15. lllectephs 3aauporo xoay; 16. Baxine nepemukanns nepegad; 17. Beayda niectepHs npuBoaa
cnizomerpa; 18. dnaneus enacruunoi mydru; 19. Bunka BritoueHHs 3anHp0r0 xony; 20. IITOk BHIKK BKIIOYEHHS 33/ IHBOTO
xony; 21. IlItok Bunku Bkiarouenns 111 # IV nepenau; 22. lltok Buikn BrmovenHs I it I nepenau; 23. OOMexyBalbHUH TBUHT
BkiroueHHs | # Il mepenau; 24. IIpomikuuii Banm; 25. lllectepHst 3amHbOr0 Xoay NpoMiKHOTO Bana; 26. Bick mpomikHOT
LIECTEpHI 3a7HBOTO0 Xoxy; 27. [IpomikHa mecTepHs 3aaHbOrO Xoay; 28. Benena niectepHs mpuBoja cmigomerpa; 29. 3aaHs
Kpuiika kopooku nepenad; 30. Brynka mectepni | nepenaui; 31. Illectepns | nepenaui npomixnoro Bama; 32. brnokyroue
Kijblie cuHxpoHizaropa I nepenaui; 33. [IpoOka 3nuBanbHOTO 0TBOPY; 34. biokyroue kinblie cuHxpoHizaTopa IV nepenaui; 35.
ecrepus nepenayi npomixkuoro Bana; 36. llecrepns 111 nepexadi npomixkHoro Bana; 37. briokyrode Kijblie CHHXpOHI3aTOpa
1T nepenaui; 38. Marounna cuuxponizatopa III # IV nepenau; 39. briokyroue kinble cuHxponizaropa IV mepenaui; 40.
IecrepHst mocTiiiHOTO 3auervieHHs mnpomikHoro Banma; 41. Kaprep 3uemnenus; 42. IlpyxuHa OJOKYHOUOrO KiJblist
cuHXpoHi3aropa; 43. YropHa maiiba npyxunu; 44. Tapindacta npyxuna; 45. CTonopHe Kijblie MaTOYMHU CHHXPOHI3aTOPA;
46. CromopHe Kijblle OJI0KYHOUYOro Kijblis cuHXpoHizaTopa; 47. Hedrpansae momoxenus; 48. 1. Ilo4atok BKIFOUEHHS TPETHOT
nepezaauyi; 49. IToBHEe BKIFOUEHHS TPETHOT Iepeaadyi.
Pucynok 2.4 - TpuBanbHa kopoOka nepesiad aBromo0ins BA3 2105

[IpuHnmn poGoTH KOpOOKM mHepenad 3aCHOBAaHMM Ha 3MiHI 3ayeIUIEeHHs THX IMap HIECTEPeHb, sKi OepyTh y4acTb y
nepesiadi KpyTHOTO MOMEHTY BiJl IEPBUHHOTO Baia | Ha BTopuHHMI Bax 2. e nocsraeTbest mepeMilieHHsIM KOB3HUX My(T 6 i
13 cunxpoHizaTopiB abo MPOMDKHOI mecTepHi 27 3aJHBOr0 X0y 3a JOIOMOIOI0 BaXKels NepeMHuKaHHs nepenad. [Ipu npomy
3MIHIOIOTHCS IIEPEIaTOUHI YHCIIa IECTEPEHb, @ 3HAYNUTD 1 BEJIMYMHA IIEPEAAHOT0 KPYTHOI'O MOMEHTY.
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Ha npsimiii gyeTBepTiii mepeaadi KpyTHHH MOMEHT, MepelaHruii Ha BeIydi Kojieca aBTOMOOLIS, IPAKTHIHO JAOPIBHIOE
KPpYTHOMY MOMEHTY Ha KOJIiIHYaCTOMY Bay ABUTYHa. Ha mepmriii mepenadi MOMEHT 301IbIIyeThes B 3, 75 pasu, Ha APYTHN B 2,
30 pasm, Ha TpeTiii B 1,49 pa3u, a mpu BKIIOYCHHI 3aAHBOI mepexadi B 3,87 pasu. IIpm HeWTpaabHOMY ITOJIOKEHHI BaskKens
NepeMUKaHHA Iepegad KpPyTHHH MOMEHT Ha BTOPHHHHUM Bal HE MepenaeThcs. A€ KOIM ABHTYH IIPAIfoe M 3UCTICHHS
BKITIOYCHE, TO OOepTaHHS BiJg NMEpPBHHHOTO Baya | mepemaeTbcs Ha MPOMDKHUHA Banm depe3 mectepHi 3 ¥ 40 mocriiiHi
3a4eIUICHHS.

Bin mrectepens 31, 35 1 36 mpomikHOTO Bana obepTaHHs nepeaeTbes Ha mectepHi 14, 10 it 9 BropunHoro Bana. Tomy
IO Il NIECTEpHI 3 BajoM 2 0e3nocepeHbo He 3B's3aHi, TO BOHU OyAyTh BUIBHO 00epTaTHCS Ha BTOPUHHOMY Bauly. 3'€THAaHHS
LUX IIECTEPEHB 13 BaJIOM 2 3IiIICHIOETHCS Yepe3 CHHXPOHI3aTOPH.

Ilepma nepegaya
[pu BKITIOYEHHI MepIIoi nepeaadi 3yCuIst BiJl BaXkelsl IepeMHUKaHHs Mepesiay uyepes ITOK i BUIKY 11 mepenaeTses Ha
koB3HY My¢Ty 13. [lepemimaroguch mo nurinax cBoei MaToduHH 12, MydTa BXOTUTH Yy 3adeIUICHHA i3 MpSAMO3yONM BiHIIEM
mectepHi 14. TakuM unHOM, MydTa CHHXpOHI3aTOpa 3'€HAE MiX co00r0 MaTounHy 12 i mecteprro 14. Tak sk MatounHa 12
YKOPCTKO TIOB'sI3aHa 3 BaJIOM 2, TO KPYTHHI MOMEHT Bix mecTepHi 14 gepe3 mydTy 13 nepemaetbes Ha MaTounHy 12 i Big Hel Ha
BTOPHHHHH BaJl KOPOOKH Iepead.
Jpyra nepenaua
[pu BxrOUEHHI Apyroi nepenavi my¢dTa 13 3'eqHaemo marounHy 12 i3 mpsmMo3yOum BiHIeM mectepHi 10, 1 KpyTHHHA
MOMEHT IiepenaeThbes Bin mectepHi 10 Ha MarounH 12 i Ha BTOpUHHUIA Baj. TpeTs i yeTBepTa mepeaadi BKIOYAIOTHCS 1HIIUM
CHUHXPOHI3aTOPOM.
Tpers nepegaya
[Tpu BKITIOYEHHI TPETHOI Mepeaadi KpyTHUH MOMEHT Bijl IIEPBUHHOTO Bajla yepe3 LIecTepHi 36 i 9 mepenaeTbes uyepes
My¢Ty 6 Ha MaTounHy 38 i TOTIM Ha BTOPUHHUI Bal.

YerBepra nepeagaya
YeTBepTa mepemavya Ha3MBAE€THCS MPSIMOIO, TOMY IO KPYTHHH MOMEHT IEpENaeThCsi OE3M0cepeiHbO 3 MEPBUHHOTO
Baja | Ha BTOPWHHUI Ball 2, MHHAIOYH IIECTEPHI MIPOMIKHOTO Baja. Y MbOMY BHMAIKy Mydra 6 3'eqHYe Mixk cO00I0 3yOUacTHii
BiHEUb 5 NEPBUHHOTO Baja 3 MaTounHO0 38. YacToTa 0OepTaHHS 000X BamiB Oy/ie OJHAKOBOI, a BEIMYNHA KPYTHOTO MOMEHTY,
NIepeIaHoTO Bifl IBUI'YHA Ha BEAydi Kojeca, He 3MiHUTHCS.

3aaus nepenaya

[Tpu BKITIOUEHHI 33/IHBOT TIepeiayi 3yCHIUIs BiJl BayKellsl IepeMHUKaHHsI repeiad yepes mwrtok 20 i Buiky 19 nepenaerbes
Ha npoMixHy mectepHto 27. [lepemiinarounce Ha oci 26, BoHa 3'eiHaE M co00r0 mectepHi 25 i 15 3aqHp0ro X0y, 1 KpyTHUI
MOMEHT IepeIaeThCsl BijJl MEPBUHHOTO Bajia uepe3 miectepHi 5 i 40 Ha npoMiKHUIA Ban i naini yepe3 mectepHi 25, 27 i 15 Ha
BrOpuHHMH Baji. IIpu 1poMy ocTaHHiM Oyne oOepraTucs y 3BOPOTHOMY HANpSIMKY, 3a0€3Me4yroud 3BOPOTHE OOEpTaHHS
BEIYYHX KOJiC aBTOMOOLIS.

PoGora cunxponizaropa

Sk BHOHO 31 cxemH poOOTH KOpOOKM TMepenad, BCi Iepenadi MepeqHhOro XOAy CHHXpOHi3oBaHi. [TpwHrmm mii
CHHXpOHI3aTOpa MpH BKIIOYEHHI TpeThoi mepenadi mokazanuii Ha cxemax I, II, III. [Ipu HeHTpanbHOMY MOJOMXKECHHI Ba)Kels
nepeMuKaHHs repenad (puc. 2.4) Mix KOB3HOI My(TOr0 6 i OJIOKYyFOUNMHE KUTBIIME 37 € 3a30p. Biiokyroui KinbIst IPUTHCHYTI
npyxuHamu 42 10 CTONMOPHHX Kijemb 46. Y IOMY TOJOXEHHI 3yOHM KiNelp, IO OJOKYIOTh, ImepeOyBaloTh y 3amaJnHax
3yOuacTux BIHINB 5 i 9. BHacinok 3a30py Mixk MypToro 6 i OJOKYHOUHX KijJelb 37 KPYTHHA MOMEHT Bil 3y04acToro BiHII 9
yepe3 OJOKyroue Kilblle HE TepeqacTbes. Y TOYaTKOBUH MOMEHT BKIIIOUEHHS TPeThOi Mepenadi KoB3HA MydTa 6,
MepeMilaoyuch MO INIINax MaTOYWHH 38, MPUTHUCKAETHCS IO KOHIYHOI MOBEPXHI OJIOKYIOWOTO KUTbIl. MiK KOHIYHUMHU
MTOBEPXHAMH MY(TH i Kbl BUHHKAE HAIIBCYXE TEPTs, BHACHIZOK SIKOTO OJIOKYIOYE KiJIbIIE 3aralbMOBYETHCS 1 IPOBEPTAETHCS
Ha HEBEJIMKUH KyT (OKpYXHHH Xix Bix 2, 5 1o 5 mm). [Tpn npomy 6iuHi ckocu 3y0iB OJIOKYIOYOTO KUTBII YIHPAIOTHCS B OivHI
ckocu 3yOiB BiHIA 9, 1 Topjaiblie NPOBEPTAHHSA OJIOKYIOUOTO KUIBIS NPHUITHHAETHCA. OJHOYACHO CTBOPIOETHCS OMIp
MOJAIBIIOMY OCBOBOMY IepeMinieHHio Mydru 6. Lle BinOyBaeTbcs 1OTH, IIOKH HE 3PiBHAIOTHCS YAaCTOTH 00EpTaHb BTOPHHHOTO
W MPOMIXKHOTO BaJliB. SIK TUIbKM HACTYNHUTh TAKUH MOMEHT, 3MEHIIYETHCS CHJIAa TEPTSI MK KOHIYHHMU MOBEPXHAMU My(TH i
kinpus. [1ig ni€ro ockOBOro 3ycwinis, IEpeJaHoro Bijl IITOKAa Ha KOB3HY My(Ty CHHXpOHI3aTOpa, OJO0KyI0o4e Kijblle TIOUYHMHAE
CKOB3AaTH I10 CKOocax 3y0iB BiHIA 9 1 pa3oM 3 My(TOIO IepeMilaeThest y3/10BXkK 3y0iB BiHI. TakuM 4nHOM, MydTa 3'€THYE MiXK
coboro MaTounHy 38 i 3yOuactuii BiHenp 9. BinOyBaeTbcsl IOBHE BKIIOYEHHS TPETHOI nepepadi. Y IbOMY MOJIOKEHHI My(dTa
CHHXPOHI3aTOPa Pa3oM 3i ITOKOM YTPUMYETHCS KyJIBKOBUM (DiKCaTOPOM.

[Tigibpani mepenaTouyni ymciaa 3a0e3MEUyIOTh IHTEHCHUBHHMH PO3TiH, BHCOKY CEpEOHIO MIBHAKICTH aBTOMOOINS M
€KOHOMI4HYy poOOTy IBUTYHA. A KOCO3yOi IIecTepHi MOCTIHHOTO 3adeIuIeHHs 3a0e3MeuyroTh O0e3IIyMHy i JOBrOBIidHY poOoTy
KOpOOKHM Tiepeiad.

2.8. baraToBaJjibHi KOpOOKHU nepeaay

Jlnst omep kaHHs BEIMKOI KIJTbKOCTI mepeaad - Big 8 mo 24 - 3acTOCOBYIOThCS OaraToBaibHiI KOpoOkH Tiepenad. Boxnu
SIBJITFOTh COOOI0 YOTHUPH- , IM'ATH- a00 IECTUCTYIEeHeBi TpUBaNbHI KOpOOKH Tepenad i3 yOyaoBaHMMH a00 TPHETHAHHUMH
JIOaTKOBUMHU KopoOkamm mepenad (peaykropamu). [Ipu mpomy momaTkoBa KOpoOKa mepenad Moske OyTH ITiJBUIIYBaJbHOIO
200 MOHIKYBAJIBHOIO.
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[TigBunryBansHa KOpoOKa mepead Ha3UBA€ETHCS JibHUuKoM abo myremuniixamopom. JliMTbHAK YCTaHOBIIIOETHCS TIEpes
KOpOOKOIO Tepenad i 301IpIIye YMCIo Tepead y ABa pa3u. 3BUYaiiHO BiH Ma€ IBi mepeadi: MpsMy 3 MepeqaTOuHUM UYHCIOM
uk=1 i migBUIYBaNBHY 3 IEPEIATOYHAM IUCIOM Uy < 1. JIITBHUK He 36iIbIIye epeaaTouHi Yrcia KOpoOKH Tepead, a TUTbKH
3MEHIIIYE PO3PHB MIXK NEpeIaTOYHUMH YHCIaMU CYCIIHIX nepeaad, 30inpurytoun Ha 20...25% ixHiil niana3oH.

[NoHmxyroua KopoOKa mepenady Ha3UBAETBCS Oemyabmuniikamopom. JeMylbTUILTIKATOP YCTaHOBIIOETHCS 32
KopoOkoro nepenad. Bin mae 1Bi a6o Tpu mepenadi: mpsaMy 3 Ux = | 1 moHmKyrodi 3 uy > 1. JleMyIbTHIDTIKATOp 301IBITY€E YUCIIO
nepenad B 2-3 pasu i nepenaTouHi yrcia KopoOKH nepeaad, 3HauHO PO3IIMPIOIOYY iXHIH Jliarma3oH.

BararoBanbHi KOpOOKM mepelad BHKOPUCTAIOTHCS Ha aBTOMOOUISX BENHMKOI BaHTAXOMIAHOMHOCTI, a TaKOX Ha
aBTOMOOUIAX-TSIravax, [0 NPaNIol0Th 13 NpUYeaMy i HalliBIPHYCTIaMH.

Kopooka KamA3 i3 giibHnkom
Ha puc. 2.5 mpencrasieHa KOHCTPYKIIis KOpoOKH Iepenad BaHTaxHuX aBToMoOLTiB KamA3. Kopobka m’sTtuBaiipHa,
JIECSITHCTYIICHEBA, CHHXPOHI30BaHa, 3 JUIFHUKOM i 3 HEABTOMATUYHNM TUCTAHIIIHHIM KEepYyBaHHIM.

Y P 6 7
23

13 12 11 10 9

1 - Bemyuwuii Bam; 2, 13 - mrectepHi; 3 - nepBUHHUIA BaT; 4, 5, 6 - cHHXpOHi3aTopy; 7 - MydTa; 8 - BropunHuii Bai; 9, 11
- npomixHi Bany; 10, 12 - kapTepu
Pucynox 2.5 - Kopo6Oka nepenau BanTaxxHuX aBToMo011iB Kamas

KopobOka mepenau ckiagaeTbes i3 JBOX YaCTHH - OCHOBHOI ISITUCTYIEHEBOT KOPOOKM mepenad i minbHUKA. [iTbHUK
BHKOHAHUH B OKpeMOMY KapTepi 12 3 KapTepoM 34eIUleHHs i NMpUKpIIuIeHu# 1o kaprepa 10 xopoOku mepenad. Y xaprepi 10
OCHOBHOI KOpOOKHM mepenad po3MillieHi nepBUHHMN 3, BropuHHMH 8 1 mpomikuuii 9 Bamn. Kocos3y0i mectepHi KOopoOku
nepeaad nepedyBalTh y MOCTIHHOMY 3aueruieHHi. Brurouenns 1V i V, a takox II # III mepenad BUKOHYEThCS BiOIOBITHO
CHUHXpOHI3aTopamH 5 i 6. BxiroyeHHs nepiuoi nepenadi i 3a1HOT0 X0y 31IHCHIOETHCS 3y0UacTo0 My(QToro 7.

Jinpauk Mae Bexyunit 1 1 mpomixkuuit 11 Bamu, nBi mectepHi 2 ¥ 13 mocTiiHi 3aueruieHHs W 3y0dacta mydTa i3
CHUHXpOHi3aTOpoM 4 sl BKJIFOUEHHS MpsAMOI W MiIBUITYBAIBHOI Mepenad i3 MepeqaTOYHUMH 4YHCIaMu BilMmoBigHO u=1 i
u=0,815. Tlpomixunii Bax 11 mimpHWKa 3'€MHAHWHA NUTIHAMH i3 NPOMDKHAM BaioM 9 kopoOku mepemad. lllectepus 2
YCTaHOBIICHA BIJIPHO HA BEAYIOMY Bally i 00epTa€THCS BiAHOCHO Baja.

IIpu BKIroueHHI mpsMoi mepemadi Beay4ywid Bas | OinbHWKAa W TepBUHHMH Bail 3 KOpOOKM Iepenad >KOPCTKO
3'€THYIOTBCS TIPAMO 3a JomoMororo 3yodactoi mydrtu. IIpm 1ipoMy KpyTHHIA MOMEHT, MEpelaHUi Bif JBUTYHA 10 KOPOOKH
nepeniad, He 3MIHIOETHCS 110 BeIW4HHI. [Ipy BKIIIOYEHHI HiBUIYBaNbHOI Mepeaadi mecTepHs 2 (iKCYeThCsl CHHXPOHI3aTOPOM
Ha Beoy4YoMy Baiy | ninbHHMKa. Y 1IIbOMY BHITQJIKy KPYTHHH MOMEHT ABHMI'YHA NEPENAETHCS 13 MIECTEpHi 2 Ha miecTepHo 13
MIPOMDKHOTO Basa i Jayii Ha MpoMiKHUE Bad 9 KopoOku mnepenad. IIpy bOMy 3MEHIIYETHCS TEPEAaHUi KPYTHHH MOMEHT i
30UIBIIY€eThCS MBUIKICTh pyxy. Lle 3a0e3medye poGOTy aBTOMOOUIS NMpH HEBEIMKMX HABAHTAKEHHSAX 1 BHCOKIH MIBUIKOCTI
PyXy, L0 CIIPUSE eKOHOMII nanued.

Po3mimieHHs AibHUKA B OKPEMOMY KapTepi J03BOJISIE BUKOPHCTaTH OCHOBHY KOpOOKy mepenad i Oe3 IiIbHHMKA Ha
CaMOCKUOax U HWUX agmomodinax, e 1ue AOUIbHO. [Ipu ycTaHOBII AiTbPHWKA OKpeMi NIeTaji OCHOBHOI KOpOOKH mepenad
3aMiHSIOTHCS (TIEPBUHHUH Ba U iH.).

MexaHi3M nepeMHKaHHs MepeAay y Kopooui 3 JiIbHIKOM
MexaHi3M mepeMrKaHHS Iepeaad OCHOBHOI KOpOOKH mepenad Mae AUCTAHLIHHIA MeXaHIYHUN NPUBiA KepyBaHHA. Y
npuBox (puc. 2.6) BXOASTh BaXiIb | MepeMHUKaHHs, epeaHs 2 1 mpoMibkHa 4 TsrH, Bainb 3 mepenadi W ITOK 3 BakelneM S5
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MeXaHi3My ITepeMuKaHHs Iepeaad, o nepedyBae B KpHIILi 6 KOpOOKH mepeaad.
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1, 3, 5 - Baxeni; 2, 4 - Tary; 6 - KpuIka; 7 - nepeMukad; 8 - kpa; 9 - moitpoposnoaineuuk; 10, 11 - knanaunu; 12 -
ynop; 13 - maeBmoumtinap; B, H - nonoxxenns nepemukaya
PucyHox 2.6 - [IpuBoau nepeMuxanHs KOpoOku repenad (a) i AibHUKa (0) BaHTaKHUX aBTOMOOLTIB KamA3

MexaHi3M IepeMHUKaHHs Tepeaad IUIbHUKa Mae MHeBMaTW4HUK npuBoj. [IpuBoj ckianaerscs 3 nepemMukada 7, 1o
nepeOyBae Ha Baxkeli 1 KOpoOku nepenay, peaykuiitnoro kinanana 10, maeBMonmitinapa 13, noBiTpoposnoinsHuKa 9, KilanaHa
11 BxIIOUEHHS ALTbHUKA, KpaHa 8 1 TpyOOIpPOBO/IIB.

Ipu ycranoBui nepemukada B nonoxeHHs H (nuowcua) abo B (suwya) mepenada 30I0THHK KpaHa 8 mepeMillaeTbest
TpocoM. CTHCHEHE MOBITPs BiA peaykuidHoro kiamana 10 HaAXOAWTH y BIINOBIAHY IOPOKHUHY IOBITPOPO3MOJIUILHHUKA 9,
YCTaHOBITIOIOYH IIPH I[HOMY HOTO 30JI0THUK y HEOOXiHE MOJIOXKEHHS.

[Ipu BUMuKaHHI 349eTIeHHs ynop 12, ycTaHOBICHMH Ha INTOBXayi BaXKeNlsl BUMUKAHHS 3UCIUICHHS, BiAKPUBAE KilamaH
11, i cTHCHeHe MOBITPS NPOXOTUTH y MOBITPOPO3MONUIBHUK 9 1 nmami B MOTPiOHY MOPOKHMHY ITHEBMOIUUIIHApa 13,
nepeMilady HOoro MOPIIeHb i BUKITIOYAldH nepeaadi B AUTbHUKY. OTXe, mepeMuKad MOXKHA BKIIFOUATH 3a3/ajerifb, OJHAK
MepeMHUKaHHs Tepefad y IUIBHUKY BigOyJIeThcs TUIBKM NPH BUMHUKAHHI 34elyieHHA. Take HalliBaBTOMAaTHYHE IEPEeMHKaHHS
repesiad AiTbHUKA 3HAYHO TIOJIETIIYE HOTO 3aCTOCYBaHHSI.

Kopo6xka nepenau 3UJI 3 neMyIbTHILTIKATOPOM
BararoBansHa kopoOka nepenay (puc. 2.7, a) BaHTaxxHux aBToMo011iB 3MJI cxitanaeTsest 3 OCHOBHOI KOPOOKH nepeiad
1 JeMynbTUILTiKaTopa. BoHa Mae BiciM OCHOBHMX mepenad juisd pyxy Brepen (mepenada VIII — mpsma 3 ug = 1), nogarkoBy
«1oB3yuy» nepenaqy (ux = 11,4) i nepenady 3a1Hp0T0 X01y.
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a - MO3I0BXKHIN po3pi3; O - MexaHi3M nepemukanss; 1, 15, 28, 29, 35 - Bamu kopoOku; 2 - TOB3YH; 3 - TOJIOBKa; 4, 33 -
Baxeni; 5 - 070k kianaHiB; 6, 36 - dikcaTopu; 7 - kpumka; 8, 14 - Buiku; 9 - maeBMorinap; 10- consiuna mecreprs; 11 -
carenit; 12 - kopoHHa mecTtepHst; 13 - OnoKyBanbHUH Juck; 16 - Brynka nurinsosa; 17, 25, 32 - cunxponizaropu; 18, 30 -
kaprepy; 19 - Hacoc; 20, 23 - mecTepHi nepeiay «moB3y4oi» i 3aHp0ro Xoay; 21 - mydra; 22 - npoMi>KHa HIECTEPHS 33HBOTO
xomy; 24 - mectepus | #f V mepenmau; 26 - mecteprs Il # VI mepenau; 27 - mectepns III # VII mepenaq; 31 - mecrepHs
npuBona; 34 - cepra; 37 - nemndep

Pucynok 2.7 - Kopobku niepenad i3 [eMyIbTUILTIKATOPOM BaHTKHHUX aBTOMOOLIiB 3M1JT
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Take uncio mepenay A03BOJISE 3MIHIOBATH KPYTHUH MOMEHT JIBUTYHA B IIMPOKOMY Jiala3oHi ¥ BHOMpPATH HAHOIIBII
€KOHOMIYHUHN PEXKUM PyXy aBTOMOOIIIS.

VY kaprepi 30 0cCHOBHOI KOPOOKH Tiepeaay Ha IMiIIMIUITHIKAX YCTAHOBJICHI MepBUHHKHN 1, BTOpHHHMH 29 1 mpoMiKHAN
28 Bamm.

Ilepgunnuil 6an BUKOHAHUH pa3oM 3 KOCO3yOOI0 MIECTEPHEIO, 0 IepedyBae B MOCTIHHOMY 3a4eIICHHI i3 MIeCTePHEI0
31 mpuBoma mpomikHOTO Bayia. Ha BTOpWHHOMY Baily IIECTEpHI BCIX Iepefad YCTaHOBJICHI HA POJNUKOBHX IMiNIINIHHUKAX i
BIJIBHO 00EpTaIOThCS BIIHOCHO Baja.

Ipomisicnutl 6an BUTOTOBJICHUH SIK OJIHE IIiJie i3 MPsIMO3yOuMU miecTepHsMH 20 «moB3y4oi» nepenaadi i 23 3aaHbOTO
xony. Koco3y0i mectepHi iHIIKMX Nepenayd HanpecoBaHi Ha IPOMIKHUH BaJl.

Bci mecrepHi kopoOKH nepenay nepedyBaroTh Y MOCTIHHOMY 3a4eTUICHHI.

Jns Brumouenns nepenad 1 - VIII ciyxate cunaxponizatopu 25 # 32, a ans BKIIOYEHHS «IIOB3Yyd4oi» mepenaui i
3aJHBOT0 X0y - My(Ta 21. BOoHM BCTaHOBIIEH] Ha ILTIAX BTOPUHHOTO Baja.

KoncTpykuis cuHXpOHI3aTOpiB # iXHS poOoTa aHANOTIYHI CHHXPOHI3aTOpaM I STHCTYIIEHEBOI KOPOOKH Iepenad
BaHTaXHUX aBToMOOLITIB 3MJI. OfHaK 11i CHHXPOHI3aTOPH MAIOTh IIICTh, @ HE TPU OJOKYIOUHX ITajIbIIi.

MexaHi3M nepeMUKaHHsI epeAayd y KOpoOKax 3 1eMyJIbTHILIIKATOPOM.

MexaHi3M nepeMHKaHHS KOPOOKH Iepenad rnepedyBae B OKPEMOMY KOPITYCi, 110 MPUKPIIICHNH 10 KPUIIKKA KOPOOKH
nepenad. Y MexaHi3M BXOHATH (puc. 2,7, 6) Baxinb 33 mepeMuKaHHS Mepenad, Baxisis 4 BKIIOYCHHS Iepenad, cepra 34 i Ban
35. Baxinb BKIIIOUEHHS Nepeiad 3aKkpilyIeHui Ha Bany 35, a Baxiip 33 nepeMuKaHHs nepead MoB'si3aHUH 3 BaJOM LIAPHIPHO.
[pyxxunnnii gemndep 37 npuzHauenunit 1uist Qikcarii Horo NPOMiXKHUX XO/IiB.

ITpu mepemimienni Baxesnst 33 ynepen abo Hazan cepra 34 pasoM 3 BajioM 35 moBepTaroThes. [Ipu 11boMy Baxiib 4
BKJIFOUCHHSI CBOIM HW)KHIM KiHIIEM MepeMillla€ MOB3YH MEXaHi3My MepeMHKaHHs Iepelad, y Ma3dy TOJIOBKH SKOTO BiH
nepeOyBae.

Ha moB3ynax 2 3akpimieHi BWIKHM 8 IEpeMHKaHHSA Iepesad, 3a JONOMOTOI0 SKHX IEPeMIMafoThCs MO IUTIax
BTOPHUHHOTO Bajla KAPETKH CHHXPOHi3aTopiB 25, 32 i mydra 21.

VY netimpanvromy nonodcenni Baxens 33 Baxinb 4 nmepedyBae B cepeTHEOMY (iKCOBAHOMY TOJOKEHHI, 1 HOTO HIKHIH
KiHEeIlb BXOIUTH Y 1a3 rotoBky noB3yHa 111 # [V mepenau.

[Ipu mepeminierHi Baxens 33 BIpaBo Baxisk 4 BKIFOUCHHS TEPEMIIIAETHCS BIIBO, i HOTO HIKHIH KiHEUb MOCIiTOBHO
BXOIWTH y TMa3d TOJIOBOK moB3yHiB | — IV mepemad, ski mpu BKIIOYEHHI mpsmoi mepemadi (U = 1) y IeMynbTHILTIKATOpi
MEPETBOPIOIOTHCS BiAOBiAHO B niepenaui V — VIII.

MexaHi3M BKJIIOYEHHsI Ilepeiad po3MileHnil y Kpuiii 7 (IUB. puc. 3, a) KOPOOKH i CKIIaIa€Thes i3 TPHOX MOB3YHIB 2
3 BUJIKAMH, TOJIOBOK 3 MOB3YHIB, TPhOX KYJIBKOBHX (hiKCATOPIB 6 13 NpYKHMHAMH Il 3aMKOBHUM IPUCTPOEM, IO CKIIANAETHCS 13
JIBOX Map KyJIbOK 1 mtudTa Mik HUMH. DiKCaTOPH BUKIIOYAIOTh MUMOBIJIbHE BUMUKAHHS Iiepeliad, a 3aMKOBHH MPUCTPIH -
OJIHOYACHE BKJIFOUEHHSI IBOX 1 OLIbIIIE Mepeaay.

JeMynbTUILTiKATOp pO3MillleHHH B OKpeMoMy Kaptepi 18, mpukpimieHomy nosany ao kaprepa 30 kopoOku nepejad.
BiH siBisie cOO010 JBOCTYMIHYACTUH ITAHETAPHUIA PEAYKTOP 1 Mae [Bi nepeaadi: npsimy (uy = 1) i mormkyrouy (uy = 3,3).

JemynbTurtikaTop MicTHTh ¥ co0i Ban 15 i3 catemitamu 11 1 ix ocsaMu, coHs9HY mectepHio 10, KOPOHHY MIECTEPHIO
12 3 MaTtounHO0, OJOKYBambHUH Avck 13 1 cuaXpoHizaTop 17.

Ban nemynpTHIUTIKATOpPAa BCTAHOBJICHMI Ha KyJIBKOBOMY HiAIIMIHMKY i Yepe3 caTeliTH IOB'SI3aHUM i3 couAuHoo |
KOPOHHOI0 wecmepHamu. s BKITOUYSHHS Nepead AeMyIbTUILTIKaTopa Ha Baly 15 po3MilieHui CHHXPOHI3aTOp, KOHCTPYKILisS
i poboTa AKOTO aHAJOTIYHI CHHXpOHI3aTopaM 25 i 32 xopoOku nepenad. ConsyHa mectepHs 10 ycTaHOBICHA HA MUTIITLOBOMY
KiHIII BTOPHHHOTO Bajia 29 KopoOKku nepenad.

MexaHi3M nepeMuKaHHs Mepeaay JeMyIbTUILTIKaTopa CKIaJaeThes 3 BIIIKH 14, Basa BUIKM i Baxkens Bana. [IpuBox
MeXaHi3My NepeMHUKaHHA - MHEBMAaTHYHUI. Y NPUBOJ BXOIATH OJIOK KJIAmaHIB 5, MHEBMAaTHYHUHM IUIIHAP 9 1 cromyyHi
LLJIAHTH.

brox knamaniB Mae &Ba KJalaHW, SKi MPamiolOTh MOCHifoBHO. CTHUCHEHEe TOBITPS J0 OJIOKY MiABOAUTHCS 13
ITHeBMocUCcTeMH aBTOoMOOIsL. [Ipu BrintoueHHI «rmoB3y4oi», 1 - IV mepenay i 3aJHbOr0 XOMy CTHCHEHE IOBITPSI HAAXOAUTH Y
ITHEBMOILIMITIHADP 9, BKIIOYAIOUHM HIDKYY Iepepady JaeMmyibTurulikatopa. [Ipn Brmodenni V - VIII nepenay y nHeBMOIMITiHAP
HAJIXOJIUTh CTHCHEHE MOBITPS, IPH IIbOMY BKJIIOUAETHCS B AEMYJIbTUILIIKATOPI MpsMa repeaada.

Jerani xopoOku mepemad i JEeMyJIbTHIUTIKATOPA 3Ma3ylOThCS MAacioM, IO 3aJIMBAalOTh y ixHi kaprepu. Cucrema
3Ma3yBaHHS — 3MIUWAHO20 MURY: T THCKOM, PO30pPH3KYBaHHSM 1 MacJITHUM TyMaHOM. MacisiHuit Hacoc 19 mij THCKOM nogae
Macjo A0 MiJIIHUITHUKIB KOPOOKH Iepenad i JeMyabTUILTIKaTopa. [HIm iXHI feTani 3MalyloThes pO30pU3KYBaHHAM Macia W
MaCJSIHAM TyMaHOM.

KonTpoabHi nuTanus
1. SIxe mpu3HAYEHHS KOPOOKH mepeaad?
2. Ha3BiTh OCHOBHI THITM MEXaHIYHUX KOpOOKa nepenaq?
3. SIke mpU3HAYEHHS CHHXPOHI3aTOPIB?
4. Slxe pu3HAYEHHS AiJIbHUKA KOPOOKH repenad?
5. SIke npu3HaYECHHS AeMYIbTUILTIKATOpa?
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Jlaboparopna pobota Ne3

ABTOMATHYHiI KOPOOKH mepenay
Mema pobomu — BUBUNTH KOHCTPYKIIii OCHOBHHUX THIIIB aBTOMaTHYHHUX KOpPOOKa mepenad.
Obnadnannsa — po3pizu KOPOOKH Tepenad, IakaTH, MyJIbTUMENiiHI 3aCO0H.

OcHoBHi TepMiHHu Ta BigoMocTi

Asmomamuuna xopobka nepedau (Takox asmomamuuna mpauncmicis, AKII) — pi3HOBHI KOpOOKH mepenad
aBTOMOOLIB, MmO 3abe3medye aBToMaTW4HUN (0Oe3 mpsAMOi ydacTi Boxis) BHOIp BiANOBITHMM MOTOYHHUM YMOBaM pPyXy
NepelaTOuHOT0 YKCJIa, 3aJIEKHO BiJl BEJIMKOT KUTBKOCTI (haKTOPIB.

Icuye 3 ocHOBHUX NpuHIUIIaNbHUX KOHCTPYKUiT AKII: eiopompancgopmamop, sapiamop i pob6omusosana KII.

Ilpecenexmusna kopobka nepedau - Apyre TOKONIHHS POOOTH30BaHUX KOpoOOK mepenad. HaitOinbmn Bimomwmit
npencraBHUK nporo Buny — Volkswagen DSG (po3pobuuk Borg-Warner), BoHa jx BCTaHOBITIOEThCsE Ha AUdi S-tronic, a Takox
Getrag Porsche PDK, Mitsubishi SST, DCG, PSG, Ford Dualshift.

TipTronic — wnamiBaBTOMaTHuHuit pexxum pobGotu AKII, ymepure pearmizoBanuii kommaniero Porsche. Tepmin
THTTPOHIK» YacTO 3aCTOCOBYETHCS JUIA Ha3BH BCIX AHAJIOTIYHAX KOHCTPYKLIH IHIINX BHPOOHWKIB, X04Ya BOHO 1 €
TOPTroBeNbHO Mapkoro Porsche (iHmii BHpOOHWKHM HA3WBAIOTh AHAJIOTIYHI KOHCTPYKIII iHakmie). Y IbOMY pekuMi BHOIp
nepenadi 3A1HCHIOETHCSA BOJIEM BPYYHY MiJIITOBXYBAHHIM BaXKEJIS CEJIEKTOpA B HANPSIMKAX «+» M «-» — mepexia Ha HaCTyIHi
nepenadi Haropy # yHu3. O3naka TipTronic-momi6uux AKII — H-moniOHMI BHpI3 AN MEPEMIIICHHS BaXKeNs CENEKTopa a
TaK0>X CUMBOJH + 1 -,

Cexgenmanvna KII— mexanigna KII 3 rigpaBmiuHMM MexaHI3MOM IIEPEMHUKAaHHS TIepefady 1 eJeKTPOHHUM
KEepyBaHHAM 34erieHHsM. [lexanp 34eruieHHs BiACYTHS - BOJI0 HeoOxinHO ymine nepecyBaru Baxiis KII Brnepen abo Hazan
(TaKylo TEXHIKY 3aCTOCOBYIOTh CIIOPTCMEHH), IPHYOMY POOUTH 1€ MOKIJIMBO HE3aJIEIKHO BiJjI MOJOKEHHS Mealli akceaeparopa.
Skmo Ha Oyab-sKid mepenaui migHATH o0EpTH JBUI'YHA IO CHpAalbOBYBaHHS OOMEXyBaua TO aBTOMATHYHE MEPEMHKaHHS
nepenay Bropy He BiOyBaeThCs — Tak camo, K y Bunaiaky 3 mexaniunoro KII. SIkmio »k MOBHICTIO 3yNMHMHHUTH aBTOMOOLIb, a
MOTIM 3HOB HATHCHYTH Ha MeJallb aKcelepaTopa, TO aBTOMaTHUHO YBIMKHETHCS Ieplia nepenaya, e 3po0JIeHo JIUIIe AJIs TOTo,
100 He 3aCTaBIIATH BOJis 3alBUI pa3 mepecyBaTH BaXKiib.

Steptronic — nasBa tumry AKII i3 MOXIHBICTIO py4HOTO NMEpEeMHUKAaHHS Iepenad, po3poOIeHOro it 3aCTOCOBYBaHOTO
BMW (6e3mocepenHb0 BUTYCKAIOThCsI kommanieto ZF).

¥ KII Steptronic Bakiib mepecyBaeThbesl BIlepell Ta Haszag 1O ABOX IMapalieIbHUX CEKTOpax. Y TMpaBOMY CEKTOpi
Steptronic, Ha Bigminy Bix npoctuit AKII He Mae mo3umiid «1» «2» ¥ «3» oOMexyroue mepeMukanHs. Tam po3TalioBaHi YOTUPH
monoxenHs P (parking, crostaka), R (3aaHiit xin), N (sefitpans) i D (drive, pyx). Y oMy CEKTOpi TAaKOX € MOJOXKEHHST «M/S»
(Manual/Sport) 1e mojokeHHs aKTUBYE «CHOPTHBHUIN pexuMm nepemukanss AKIL V npomy pexumi AKIIT Oyne BTpumyBatu
nepenayvy A0 JOCSATHEHHS! MaKCUMaIbHUX 0OEpTIB IBUTYHA ¥ TUIBKH MICIIS JOCSTHEHHS ITiABUIINTD NIeperavy.

Sk Tinbku Baxinb KII BusBIIsSEThCS B MoN0kKeHHI M/S, BiH «I1€pETBOPIOETHCS» Y JIKOHCTHUK. SIKIIO IITOBXHYTH HOTO
JIOTOPH, TO BKJIFOUUTHCS BHUILA IIEpesiada, a caM JUKOMCTHK MOBEPHETHCS Y BUXIJIHE CEpPEMHHE ITOJIOKEHHS; SKIIO IITOBXHYTH
BHHU3 - BKIIIOUMTHCSl MOHWXKEHA neperadya. TakuM YWHOM, CYTh CHCTeMH Steptronic y MIBHIKOMY IEpPEMHUKaHHI Iepejaad,
MOPIBHSHO 31 3Bu4aiiHo0 MKIL.

3.1 TigpomexaniuHi KOpoOKHU mepenaq

3BuuaiiHo aBToMaru4Ha rigpomexaniuna KII jgns  jerkoBux —aBroMoOuniB  ckiamaetbest 3 (puc.  3.1)
rizpotpancopmaropa, IUIAHETAPHOTO pEAYKTOpa 3i CTYNEHEBUM TEPEMHKAHHAM 1 (QPUKIIHEMH TpUCTpOsIMH 3
TiApONpHBOIOM (TTBMOBI CTPIUKK i MypTH).

Kopnyc BTY/IKK, Waibbl
housing bushing, shim
CranbHOM AUCK
steel disk g5y
fri

KUMOHHBIA ANCK
ion disk nnaHeTapHas nepepava

planetary

WecTepHs

ruapomydra ; g Bk MW, i ;
torque converter i e | Lo
=

\ |ll|"|i
i canbHuUK

/ ——ta o metal seal
e - — ,

— W Ta ] e 3 =
Wby [ ) ; o — e Ban

shaft

MOAWMMHUK

bearing npoknaagka  QuabTp conéxomp
gasket filter solenoid

Pucynoxk 3.1 - 3arampHa OymoBa aBTOMaTHYHOI TiIpoMeXaHi9HOI KOpOOKH mepemad
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VYcepenuHi KOpoOKH BCTAHOBITIOETBCS TAKOX Ti1IPOHACOC JJISI KEPYIOUOTO THCKY, IO TOJAETHCS HA TiAPOTPUBOIMN
¢pukmionis. J{nsg aBromaTnaHoro mepemukanHsa mBuakocteir AKII moobnmamHana OJOKOM €JIEKTPOMATHITHUX KIIAIAHIB, IO
BCTAHOBIIOETHCA IiJ IUIAHETAPHUM PEIYKTOPOM W YIPABIAETHCSA EICKTPUIHMMH CHUTHAJIaMU BiJl EIEKTPOHHOTO OJIOKY
kepyBauH:i (OBY-AKII).

Bxiganmu curnanamu s OBY-AKII, 3a cykymHICTIO SKUX (POPMY€ETHCS MTOCIiIOBHICTh MaHIMYJIAMIN (IEPEMHUKAHb) Y
0710111 €JIEKTPOMArHiTHUX KJanaHiB, MOKYTh OYTH HaCTYITHI CUTHAJIH:

— yacrora obGepranus koninBana JIB3 (Big AKB);

— yacrora obepraHHs BropuHHOTO (BHXinHOro) Basia AKIT abo mBuakicTs pyxy aBTomMo6iis (Bin K/I);

—  TOJIOXKEHHS JPOCEbHOI 3aCiHKY i BUAKICTS ii mepemituenns (Bim AT113);

— HaBanrtaxenHns JIB3 (sin JH/);

— rtemneparypa JABC (Big ATMO);

— Ttemmeparypa macna B AKII:

—  mnonoxenas Baxens AKII (sig MOII);

—  TOJIOXCHHS IepeMuKada Iporpam (SKIIO TaKHH €);

—  moJoxeHHs nepemukada pexxumy "Kickdown" (Big ATT).

Tak sk BCi epepaxoBaHi CUTHAIN KePyBaHHS SABJISIOTH COOOK0 HEEICKTPHUYHI MMapaMeTPpH, TO BOHHU MEPETBOPIOIOTHCS B
eNeKTpHYHi (aHATIOTOBI 200 MUGPOBI) CUTHAIM 33 JOMOMOTOI0 3a3HaueHuX AaT4yukiB aast AKII. ko aBToMo6ins 00nagHaHui
CJNIEKTPOHHUMHU cucTeMamu kepyBauHs aBuryHoM (ECY/l) i rinpaBmiunumu ramsmamu (ECVYIY), To wacthHa kepyroumx
curnaiiB aiust AKII Geperbest i3 uux cucrem. Hanpuknan, Big cucteMu ABS BUKOPHCTAIOThCS CUTHAJIM KOJICHHMX JATYHMKIB
(KI), mo sikux OOUYUCIIOIOTHCS CepelHs MIBUIKICTh pyXy aBTOMOOLIS abo yacrora obepranus BropuHHoro Bana AKIIL. Bin
cucreMu kepyBaHHS ABUTYHOM 10 AKII HagxomsaTh CHUTHaNW Mpo 4acToTy obOepTaHHS i mpo HaBanTaxkeHHs [IBC, a Takox
CHUTHAJI PO MOJ0XKEHHA i MIBUAKICTh IIEPEMIICHHS IPOCETBHOI 3aCIiHKH.

IIporpamHe KepyBaHHsI aBTOMATHYHUM MepeMHKa4yeM IMBHIKOCTeH

ABtomarnuHui nepemukad mBuakocteit AKII - rie 6y10K €1eKTpOMarHiTHUX KJanaHiB, pO3TAIIOBAHUX 3HU3Y KOPOOKH
nepenad miJl MIIaHeTAPHUM PELYKTOPOM.

Moro ronoBHa (yHKIis TOIArae B MEXaHIYHOMY TEPEMIIEHH] IIecTepeHb MIAHETAPHOTO PEAYKTOPA B MO3MILI, 110
BianoBigaroTh oxHiel 3 mepegauy AKII. CydacHi aBTOMaTH4YHI KOPOOKH JIETKOBHX aBTOMOOLTIB MarTh MiHIMyM 3 abo 4
nepeayi mepeIHporo Xoay i oaHy Hazam. [{um 3a0e3medyoThCs CTaHAAPTHI PEKUMHE PYXY aBTOMOOLIIS.

Ase nuHamika pyxy, a, omke, i podora AKII y 3HauHil Mipi BH3HAYAIOThCS METOIO MOI3JKH W MaHEPOI BOIIHHS
aBTOMOOLIS, SIKI BU3HAYarOThCs BoxieM. Hampuxiiax npu moizaui "3a micro" Ha BiANOYMHOK BOJIl yrpapisie aBToMoOiiem
HEKBAaILIMBO, CIIOKIHHO i CTaBUTh Hepe]] COO0I0 TOJIOBHOIO METOIO MOT3/IKHM €KOHOMIIO manuBa it 0esnexy pyxy. Takuii pexum
pyxy npu i3mi Ha aBTOoMOOLTI 3 MexaHiuHOIO KII peamizyeThcs HACTYIHHM 4YHHOM. Bogiff BKIIOYAa€ MIBHIKOCTI IUIABHO,
po3raHsie aBTOMOOLUIb MOBUTBHO ¥ PIBHOMIpPHO, Ha MiJBHINCHI Iepeaadi MepeMUKAEThCS M0 MOKAKYHKY cIimoMerpa (Tepiia
MIBUIKICTE - A0 20 km/romuna, Apyra - no 40 km/roamHa, TpeTs - 10 60 kM/ronuHa, YeTBepra - A0 80 KM/romuHa, m'sTa - He
oineme 100 kM/roanHa), HIKOro 6€3 HeOoOX1THOCTI He OOTaHsIE.

AJe Taky X MporpaMy pyxy MO’KHA peajli3yBaTH i 3a JOIOMOTOI0 aBTOMAaTHYHOI KOPOOKH Iepenad, SIKIIO aJrOpuT™M
KepyBaHHS 3a3jaierigp nmomictutd B moctidHy mam'ate OBY-AKIIL. Toxai cucrema "AKII" Oyzxe misTH aHAJIOTiYHO BOJIEBI:
IUIABHO (MOBUTBHUM BIZIKPUTTSIM JPOCENILHOT 3aCIiHKN) 301UIBIIYBATH LIBUIKICTD PyXy aBTOMOOLISE; PU TOCSATHEHH] IIBUIKOCTI
20 xkM/roamHa BinOyneThCS aBTOMATHYHE INEpEMHKAHHA 3 Iepmioi mepenadi Ha Ipyry, 1 Tak fgami. Takwil pexxum pyxy
Ha3uBaeTbes "ekoHOMIYHMM" 1 3amucyeTbes B maM’ ATl EBY-AKII sk "mepmmit".

PosrasHeMO iHIMK BUMAIOK, KOJM BOIEBI HEOOXITHO TEPMIHOBO MPHUIiXaTH B 3ajaHe Miclle, a yacy "B o0pi3". Temep
BOI Mayio Aymae mpo 0OepekHICTh i 30BCiM 3a0yBae MpO €KOHOMIil0 manwBa. [lepeaadi BKIOYAE MIBUAKUAM MOIITOBXOM
Ba)keJIsl, IIBUJKICTh aBTOMOOLIS HAa PO3rOHI PO3BUBAETHCS OLNBII IHTEHCHBHO, 3 METOIO (OpPCYBaHHS JBUTYHA 3aTPUMYETHCS
NepeMUKaHHS Ha IiJBUIIEHY Nepesiady 1O I'paHndHO BUCOKMX 00epTiB [IB3. Takwuii pexkxuM pyxy Ha3MBaeThCs "CIIOPTHBHUM" 1
TEX MOXKke OyTH JIerKo 3amnporpaMoBanuii aist cucremu "AKIT".

IIpn cknaganni nporpam anst AKII Mk €KOHOMIYHMM 1 CHOPTHBHHM pexumMamu pyxy y nam’sti EBY-AKII
3aMKMCyIOTh L€ TPY MPOMDKHI CTAHJApTHI IPOrpaMu Ui 3BHYaHUX YMOB PyXy. B aBTOMOOUISIX cepeaHbOro CHOXHBYOTO
KJIacy I'iTh CTAHJIApTHUX MPOTrpaM MOXYTb BHOMpATHCS BOJIEM 3a JOIOMOIOI0 CIENiaIbHOTO IepeMHUKada Iporpam, i ToJl
AKII BukoHye cBO{ (hYHKIIII CTPOTrO B paMKax 0OpaHOTO PEXKHUMY.

Boniit y 6ynp-axuii gwac moxe nepeectrt AKII i3 aBTOMaTHYHOTO KEpyBaHHSA B PEXUM aKTUBHOTO iHIUBiLyalbHOTO
KepyBaHHS. I HBOTO JOCHUTh CKOPHUCTATHCS Ba)KEJIeM IIepeMHKaHHS mepenad, ane pexxkum "DSP" (aBTomMarmuHOTO
NepeMUKaHHS [IPOrpaM) He peai3yeThesl.

Ha aBTOMOO1/I5IX BUCOKOTO CITOKMBYOTO KJIACy IMEPEMHKAY POTpaM HE BCTAHOBIIIOETHCS, a MPOTPaMH IEPEMHUKAIOTHCS
apromaTuyHo. J{ist miei metn Baxins AKII mae He oaHy, a IBi HOpiKKH IS TepeMimieHHs. Ha meprriit (OCHOBHIH) mopixkiti
3abe3neuyeThes (hikcallis Baxkeds B CIMOX cTaHAapTHuX mnosmuisx: 1, 2, 3, D, N, R, P. Ha mili nopixiyi BUKOHYETbCS
nonarkosa ¢ynkuist DSP. Ha npyry (nomaTkoBy) DOpiXKy BaxKiie MOxe OyTH nepeBeeHuit Tibku 3 mo3uuii "D" Ha ocHOBHIHN
Jopikui. s MbOro BaXKijihb HAXWISETHCS BIPaBo U (ikcyeTbes. Ha monaTkoBiil JOPIXKIN BaXKIb MOXKE IIEPEMIIIIATHCS BIIEPET
Ta Hazax Oe3 Qikcauii B Iux mosioxeHHAX. [lepexnagoM Bakesss Ha TOJATKOBY JOPLKKY BKIrouaeThes pexuM "Tiptronic". ¥V
LIOMY PEXHMI JIETKE MPOIITOBXYBAaHHS Ba)KeJsl KEPYBaHHS BIIEPE IPUBOJIUTH 10 MUTTEBOTO nepemukands AKII na HactynHy
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i ABHUIICHY TIepeaaqy.

Hiero y 3BOopoTHOMY HampsmMKy (Hazam) AKII mepemukaeTrbcs Ha TOHIKEHY mepemady. Y pexunmi "Tiptronic”
MEpEeMUKaHHS TIepead BUKOHYETHCS 0e3 3MiHM TATOBOI CHIIM, NpuKiaaeHoi mo komic. IIpm dopcoBaHomy mpHCKOpeHHI
aBToMo0ist B pexkumi "Tiptronic" nepemukanas AKII Ha OubIie BHCOKY Iepefady MOKe 3iHCHIOBATHCS TiJIbKH BPYYHY, IIIO
BUIDIMBAE MOIITOBXOM BaXkels BIEpeld. AJie 3BOPOTHE NEPEMHUKAHHS MIBUAKOCTEH (Ha 3HWKCHHS) BiTOYBAa€THCS aBTOMATHYHO.
Jns nepemukannas cuctemu "AKII" 3 oxHiel mporpamMu KepyBaHHS Ha iHITY 0e3 y4acTi BOIiS TOJATKOBO BUKOPHCTOBYIOTHCS
CUTHAJIM IIPO TOJIOKEHHS ¥ MIBUAKICTH NMEPEMILICHHS JPOCENIBHOI 3aciHKH (BiJ faTyuka nonoxkeHHs npocens AI1/13 y cucremi
ECY]l), a TakoX CHI'HaJIM MPO NMPUCKOPEHHS aBTOMOOLIS W MPO PI3HUILIO 4acTOT 0OepTaHHS MK KOJecaMu INEepeJHbOro i
3aHBOrO MOCTIB (Big gatuukis cuctemu ECYT).

TakuM YMHOM, IO CYKYNHOCTI IIUX CUTHAJIIB i CUTHAJIB PO 4acTOTy oOepTaHHs KosiHBaia JIB3 i BropuHHOTO Bajia
AKII mixponpouecop (MK) B EBY-AKII Bu3Hauae NOoTOYHY JUHAMIYHY CUTYalil0 PyXy, aHANI3ye MaHepy i3 i HaMipy BoJis
it 3a pe3ynbratamMu oOpoOku iH(popmalii BuOupae BinnoBigHy nporpamy kepysanHs aiust AKIL. Jlns aBTomMoOiniB BHCOKOTO
CIOXKHMBYOTO KJIaCy cKiamaerbes makeT 3 gecat (SP1...SP10) pobounx quHaMIiYHHX mporpam, mepii m'saTh i3 skux (SP1...SP5)
crargapTHi (Bin ekoHoMmiuHOI SP1 nmo crmopruBHOi SPS) i me n'sate cnemiansanx. SP6 - mporpama mns ¢as3u nporpisy B3,
AKII i xaramizatopa. [Iporpama SP7 e mporpamoto nepemukanus AKII y pexwumi "Tiptronic". IIporpamu SP8, SP9, SP10
opierToBani Ha poboty AKII mpu pyci aBToM00ins B TipchKiit micueBocTi. Tak, mporpama SP8 3amobirae nepeMuKaHHIO Ha
OLTBII BHCOKY Hepeaady, sIKII0 aBTOMOOUIb pyXaeThes Mig yXuil. SIKIIO IpU LbOMY BBOJHUTHCS B IiI0 TAIBMO, TO IIporpama SP9
3aidicHioe mepemukaHHs AKII Ha Oinbplie HU3BKY Iepenady il peanidye NOAaTKOBE raibMyBaHHS ABuryHoM. Ilpum pyci Ha
migiiom mporpama SP10 BuOupae onTUMaibHYy HIBHAKICTE PyXy Ha 3HIDKEHIH Iepejadi, 1 MM 3amo0irae 4actomy
MEPEeMUKAHHIO IBUJIKOCTEH. ABTOMATUUHUK BHOIp ITPOrpaM J03BOJISIE pealli3yBaTH IIBHJKE, SIKICHE, KOPEKTHE, BUCOKOTOYHE,
a, OTXKe, 1 BUCOKOHa/IifHEe IePEeMUKaHHs IBUIKOCTEH P PI3HUX YMOBaX pyXy aBTOMOOLIS.

Bynosa Ta npuHomn aii rinporpancdopmaropa
Ha Bigminy Bix 3BuuaiiHOi MexaHiuHOi KOpoOku mepemau aBromatmdHa KII i3 rimpoTpancdopmaTtopoM He Mae
MOCTIHHOTO MEPEeNaTOYHOTO YMCia B KOXXHOMY 3 IOJOXKEHb IEepeMHUKaya IIBHIKOCTEH, YNM 3a0e3neuyeThest Oe3cTymiHdacTa
nepeaada KpyTHOTO MOMEHTY BiJl IBUTYHA 0 BEIy4UX KOJIIC IIPH TPOTaHHI aBTOMOOLIA 3 MICIIS ¥ TIPH PO3TOHI.
[osicHtoeThest e TEM, mo mnepenatoune gucio AKII, mokw B Hi He 3a0J0KOBaHHMU TigpoTpaHChOpPMATOp, MOXKE

3MIHIOBATHUCS TMiJl BIUINBOM TIE€PEPO3NOAITY KPYTHOTO MOMEHTY MiX TphOMa poOOUYMMH KOJIECaMHM TiApoTpaHchopmaTopa puc.
3.2.

Kopryc ruapoctpancgopMaropa
(COBAMHEH C MAXOBIKOM )

BurxoaHon Ban rypouHs!
MaxoBHK (COBAMHEH C TPAHCMHCCHER)

{coepmHen ¢

Typ6uHa Hacoc

BbIXOAHOK BaN peaxtopa
J(coeanmen ¢ GUKCHPOBAHILIM
BANOM B TPAHCMHCCHN)

Hacoc
{COBAMHEH C KOPIMYCOM )

Peaxiop

Kopnyc ciopompancpopmamopa obepmacmocss pazom 3
HacocHum xoaecom. Typbina 3 xopnycom me 36's3ana (3a
sunsmxkom nepiody oaoxyeanus I'T) — gona 3'eOnana 3 éanom
Kopobxu. Peaxmop npu ybomy 3akpinienuti uepe3 002iHHY
My@my — 6oHa He 0ac UOMY NPOBEPMAMUCA Ni0 HANOPOM
NOMOKY, KOIU PI3HUYS Y WUBUOKOCME 00epMAHHS HACOCHOZ2O0 Ui
MypOIHHO2O KONIC 8eUKA, ale O03805€ 00ePMamucs pazom 3
HUMU 8 OOHOMY HANPAMKY, KOIU AGMOMODLIb pyXacmvcs 3
ROCMIUHOK WeUOKicmio 1l npokogsyeéanus I'T minimansho.
Tax soaemvcs nionsmu KKJ[ kopooku.

Ilo maxiii mpaexkmopii yupxymoe macio ¢ IT.
Biokuoae 306HiwHIM KOHMYPOM HACOCHO20 Koaecd
60HO  monadac  Ha  J0onamKu  mypOiHu,
nepeHanpasiiemovcsi 00 YeHmpd, po36epmacmbCsl
00  HACOCHO20  Kolecda, 0O2UHAE — NONAMKU
peaxmopa U nogepmacmuvcsi 00 YeHmpa HAcocd,
woO nosMopUMu UWiIAX.

Pucynok 3.2 — I'igporparchopmaTtop

[lepmre poboue Koseco 3'eqHaHe KOPCTKO 3 KosiHBasoM JIB3 i HazuBaeTbes nacochum. CBOIMH JIOIAaTKaMH HACOCHE
KOJIECO HarHita€ TpaHCMIiCIHHE MacJio IiJ] BIALIEHTPOBMM THUCKOM (IO 3aJIeKHUTh BiJ 4acToTH obepranHs /IB3) Ha nmonarku
npyroro (myp6innoeo) xoneca, 0 NPUBOAWTH B oOepraHHs BropuHHMH (Buximuuid) Banm AKII, 3 skuM TypOiHHE Kojeco
3B'I3aHe JKOPCTKO. Tpere poboye Komeco BCTaHOBJIEHE Ha MY(TI BUIBHOTO XOJy MK HACOCHUM 1 TypOiHHMM Kosecamu. Lle
KOJIECO HAa3MBAEThCSI peakmopom. JlonaTtku peakropa NIpUHMarOTh MOTIK Macia BiJ TypOIHHOTO KoJjieca i 3MIHIOIOTh HAIIPSIMOK
MMOTOKYy TaKUM YHHOM, IO BiH (TOTIK) MOBTOPHO HANpAaBIAETHCS HA JIOMATKA TypOiHHOTO Koneca. TypOiHa omepikye
OJATKOBHH MOMEHT OOepTaHHS, IO MiACYMY€ThCS 3 MOMEHTOM, OTPUMAaHHUM TYpOiHHMM KOJIECOM BiJ] HACOCHOTO KOJeca.
Takum 4rHOM, CyMapHHH KPYTHHM MOMEHT Ha BHXOAI TigpoTpanchopmaTopa Moxke OyTwm Oinplie, HiXK Ha HOro BXOmi, i
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BH3HAYAETHCS YaCTOTOI0 00epTaHHS TypOiHHOTO Kojeca.

SKIO MBHAKICTH PyXy aBTOMOOUIS 3HMXKYETHCS TiJ BIUTMBOM 30UIBIICHHS HaBaHTaKEHHS (MiTHOM y TOpY), TO
gacTtoTa obepTaHHsI TypOIHHOTO KoJjieca Majmae, a KPYTHHH MOMEHT 30imbIryeThes. [Ipu 30iMbIIeHHI MIBUAKOCTI aBTOMOOIISA
(Ipu po3TOHI HA HPSAMIH UISHIN TOPOTH) YacToTa 00epTaHHA TypOiHN 30LTBITYETHCS, IO PUBOJUTD 10 3MEHIIIEHHS KPYTHOTO
MOMEHTY B TipoTpanchopMaTopi, OTXKeE, TATOBa CHJIA Ha BEAYIHUX KOJIecaX 3MEHIIY€ETHCS.

Ipu nesixiit wactoti od6epranHs BropuHHOTO (BHXinHOTO) Basa AKII peakTop moynHae mMpoBEpTATUCS BITHOCHO MY (TH
BUIBHOTO XOAy 1 TigpoTpaHcdopMmarop BTpadae BJIACTUBOCTI MEPETBOPIOBAYa KPYTHOTO MOMEHTY. [IpM LbOMY HIBHIKOCTI
obepranHs mepsuHHOro i BropuHHOro BajiB AKII cratoTe maibke omHaxoBumH. [liama3oH 3MiHM KPYTHOTO MOMEHTY 3a
JIOTIOMOT010 TigpoTpaHcdopmaropa oOMexxeHHH 30UIbIIeHHAM B 2,5...3 pas3u. Llporo mocuth i 3abe3nedeHHss HOpMalbHOT
pobotu AKII B onHOMY 3 (piKCOBaHUX IOJIOKEHB IEpEMHUKaya LMIBUIKOCTEH. AJie IIbOTO HEOCTaTHBO JUIs yCTaJeHOI poboTH
JIBUTYHA Ha BCIX MOXIIMBHX pEeKMMax pyXy aBroMoOins. Tomy aBromarnuna KII MicTUTb y cBoeMy ckiaji OaratocTymiHYacTy
MeXaHiqHy KOpOOKY 3 IIepeMHUKaHH;IM [MIBUAKOCTEH 3a JI0IIOMOT0I0 eJISKTPOMArHiTHUX KJIallaHiB.

Cami KianmaHy ynpaBisitoTecsi curHanamu Big EBY-AKII.

Bynosa Ta npunumn aii Mexaniunoi yactunn AKIT

lapoTtpancdopmaTop HE MOXKE NMEPETBOPIOBATH LIBUAKICTH 00EPTaHHA il epefaHuil KPYTHHH MOMEHT y MOTPIOHUX
Mmexax. Ta i 3a0e3mednTn pyx 3aJHiM X0J0M HoMy He mix cuiy. ToMy 10 HBOrO NPHEAHYIOTH HaOip 3 OKpeMHX ILTaHETaAPHUX
nepesad i3 pi3HIUM IepeIaTOYHIM KoedimieHToM — paktuaHo onHocTymiHdacTux KII B ogHOMY Koprryci puc. 3.3. [ImanetapHa
nepenaya sBisie cOOOI0 MEXaHIuHy CHCTEMY, L0 CKJIaJaeThCs 3 JIEKUIbKOX HIECTEPEHb - CATENITiB, 0 00EPTAIOTHCS HABKOJIO
HeHTpasbHOI mectepHi. CaTemnmiTi QiKCYIOThCS pa3oM 3a OMOMOTOK BOIWIA. 30BHIIIHS KiTbIIEBA IICCTEPHSI Ma€ BHYTPIIIHE
3a4eruICHHs 13 IJIaHeTapHUMH IiecTepHsiMH. CaTeniT, 3aKpilUleH] Ha BOJAWII, 00EPTAIOThCsl HABKOJIO IIEHTPAIbHOI LIECTEPHI,
sk TuaneTd HaBkoyio CoHust (3BiacH i Ha3Ba - IUlaHeTapHa Iepeaada), 30BHILIHS LIECTEPHS - HABKOJIO careliTiB. Pi3Hi
NepelaTouHi BiJHOILCHHS IOCATAIOTHCS IUIIXOM (hikcauii pi3HUX JeTajeld BITHOCHO OUH OJTHOTO.

Pucynox 3.3 - [InanerapHa nepezava rigpoMexaHiyHol KOpoOKH repenayu
[TepemukaHHs nepeaad 3iHCHIOETBCSI CUCTEMOIO KEPYBaHHSI.

PoOoTa nianerapHoi nepenayi
Yomy B AKIIII y mepeBakHii OLIBIIOCTI BUITAJKIB 3aCTOCOBYETHCS IIAHETApHA Iiepeada, a He BaJIM 13 IeCTePHIMH,
AK y MexaHi4Hii kopoOui? IlmanerapHa mnepenada Oinbllle KOMIIAKTHa, BOHA 3abesleuye Oible MBHJIKE I IJIaBHE
NepeMUKaHH I[IBUAKOCTeW 0e3 po3puBy B Iepefadi MNOTYXKHOCTI aABHMryHa. [lmaHerapHi mnepenadi BiJpi3HSIOTHCS
JIOBrOBIUHICTIO, TOMY III0 HABaHTA)KEHHS MIEPEIAETHCS JEKIIbKOMa caTeliTaMH, [0 3HWXKYE HAIIPyTH 3y0iB.
B onauHapHiii mnaHeTapHid mepenadi KpyTHUH MOMEHT TMEpPEHAEThCS 3a JOTOMOTOI0 SIKUX-HEOynb (3aJIe)KHO Bif
00paHoi epeadi) TBOX i1 €IEeMEHTIB, 3 SKUX OAMH € BeIyYHM, IPYTHH - BeIeHUM. TpeTii eTeMeHT npy IboMY HEpyXOMHUHL.

Hepyxomnii Benyumii Benennii Iepenaua
Conue Boauno IMonnxyroua
Kopona :
Bommino Comnre [TixBumnyBansHa
Kopona Boauio [Tonmxyroua
Conue ;
Bonauio Kopona IlixBunyBanbpHa
CoHiie Kopona Pesepc, 110 3HIKYE
Bonuno = P pe, : Y
Kopona Conue Pesepc, 1m0 nigBumye

brokyroun Ti abo iHINI eJeMEHTH IIaHeTapHOoi mepeaadi MK co00l0 abo Ha KOPIyC KOPOOKH B IPOCTOMY
(oaMHAPHOMY) IUTAHETAPHOMY PsJii, MOYKHA OJICPIKATH MPSIMY, I1IBUIIYBAILHY, TOHIKYIOUY Ilepeaady abo pesepc.

Konu mnanetapHuil psj BUKOHYE POIb NOHUNCYHOUOI TIEpeadi, poib BEICHOrO (BUXIJHOIO) JIAHKU TPA€ BOAMIO —
JIEeTalb, IO 3'€HY€E OCi caTeniTiB (Ha pUC. BOHA HE Moka3aHa). Koiu coHsYHA MIeCTepHS 3arajbMOBaHa (HAIPUKIA]], TaTbMOM -
Ha KOpIIyC KOPOOKH), BOIMWIO OOCPTAETHCS MOBUIBHINIE «KOPOHU», a KPYTHHH MOMCHT HAa HbOMY BUSIBIISIETHCS OUTBIIWIA 3a
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MPUKIIAACHOTO JI0 «KOPOHU»

Pucynok 3.4 - PoboTa niianeTapHOro psay Ha IOHWXKYIOUiil nepenayi

[psima mepenada BUXOAUTH 3a JOMIOMOTOK0 TBEPIOTO 3'€THAHHS BOJMJIA i COHAYHOI IIECTEPHI - IIPH LIEOMY «KOPOHa»
HE MOKE TIOBEPTATHUCA OO0 COHAYHOI MECTEPHI (a CaTeTiTH - HABKOJIO CBOIX Oceill), 1 Bech IUTaHETAPHHUN P 00CPTAETHCS K
onHe mije. 3aragbHe MepeAaTOYHe BiTHOMICHHS TAKOTO 3a4eruieHHs 1:1.
r\

Pucynok 3.5 - Po6oTa nmnanerapHoro psay Ha npsiMiii epeaadi

VY mixBumyBanbHiM IIaHeTapHIN mepenadi, sIK 1 y TMOHMXKYIOUil, «COHIIE» € 3arajlbMOBAaHHM E€JIEMEHTOM. TiJIbKH
Be/ICHa JIaHKa TeTep - He BOAWIIO, @ «KKOPOHa.

Pucynox 3.6 - Po6oTa mianeTapHoro psay Ha MiJBHILYBaJbHIN mepeaadi

106 3MIiHMUTH HampsMOK OOEpTaHHsS Ha NPOTWIICKHHUH, MOTPIOHO 3aralbMyBaTh BOJAWIO (TOOTO 3poOUTH
HEPYXOMHMH OCi CaTelliTIB) - 1 Telep «KOPOHa» i «COHIIEe» OyAyTh 00EPTATHCS B Pi3HI CTOPOHH.

Pucynok 3.7 - Po6oTa rianeTapHoro psiiy B pexuMi pesepca

TakuM 4MHOM, OAWH IUIAHETAPHHUI MEXaHi3M MoxXe 3a0e3[IeUuTH TPU nepeadi Ui pyxy BIepex (MOHIKYIoUy, IPsAMY
1 MiBUIYBaJIbHY) 1 Iepeauy 3aJHbOTO XOY.

Posrasinemo OynoBy i mpuHIMI poOOTH aBTOMAaTHYHOI 4-X cTyneHeBoi KopoOku mepenad Jatco aBromoOins Daewoo
Matiz.
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VYV miei KII 3acTOCOBYETBCA CHMETPHYHHI TPHOXEIEMEHTHHH, OTHOCTYIIHYAcCTHH 1 JBO(a3HMI mepeTBOpIOBaY
MoMmeHTy (Hacoc). KII ckimamaeTbes i3 ABOX MPOCTHX IUTAaHETApHUX Nepeaad, TPhOX AUCKOBUX (PPUKIIOHIB, OJHOTO IMCKOBOTO
rajbMa, OTHOTO CTPiYKOBOTO TajibMa, OfHi€l My(TH BUIBHOTO XO1y, i T. II.

3arampHa OyJ0Ba TiIpoMeXaHiuHOI aBTOMAaTHYHOI 4-X cXimgacToi KopoOku nepexad Jatco mpencraBieHa Ha puc. 3.8.

MepenHee Boguno M'vopoTpaHcdopmaTop
— 3agHee Boauno

MydTa ceBobogHoro xoaa DPUKLMOH HU3LLEN
nepefauv
DPUKLMOH BbiCLIEN . Beaywmn
nepenaqn TOpMO30K Hu3Lei Ban

nepepaHen n 3X
®pPUKUMOH 3aaHEro
xoaa

MacneHsbin Hacoc

Benywas

Topmo3ok 2-4
ecTepHs napbl
no

MepepHsas
COIHeYHast
LuecTepHst

LecTepHs
BHELLHEro
3auennexus

3agHsas conHevHas
LIecTepHs

LLlecTepHs BHeLWHeEro
3auenneHust

LLlectepHs 3X

2
il

= ==
< B,

Beaylwuas wectepHsa rnasHom
nepegauv

Benomasi wecTtepHs napbl
n3

[OnddepeHunan

Benomasi LwecTepHs rnasHom
nepegaun

Pucynok 3.8 - AKIIII Jatco JF405E (FRB)

Cxaanosi vactuan AKIIIT
1. Macasiauii Hacoc
Tpoxoinuuit MacnsHUHE Hacoc ycTaHoBieHHH Ha kapTepi AKII i3 60xy nepBUHHOTO Baja.
MacistHuil Hacoc IPUBOAMTHCS B JIif0 Bix rigporpancdopmaropa (torque converter sleeve case). Tomy, 3maieHHsT He
BHPOOIISAETHCSA TIPU HEIIPALIOI0UYOMY JBUTYHI.
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Macnankii HAcoe

Pucynok 3.9 - Macnsamit Hacoc AKTI

2. OxoJ101:KyBay4 MacJjia
YO6ynoBanuii BOISHII 0X0JI0HKyBad Maciia BcTaHOBIeHnH Ha kapTtepi AKIL

1.0il cooler

Pucynox 3.10 - OxonomkyBau Macia

3. IliianerapHa nepeaavya
[MnanerapHa nepepava (ITI1) cnyuTh s MEPEMHUKAHHS HA NEPEIHIO Mepeady, nepeaady 3aJHbOro Xoay abo HeWTpasibHe
nojioxxeHHs. [lnaHerapHa mnepenada CKJIAHA€ThCsA 13 COHSAYHOI IMECTEpHI, BOJWMIA IUIAHETAPHOI Mepenadi, i IIECTEpHi
BHYTPIIIHBOTO 3averuieHHs. Pi3Hi KoMOiHallii 3YerIeHHs] KOKHOTO IUIAHETAPHOTO MEXaHi3My JI03BOJISIOTh MEPEMHUKAHHIO Ha
TIepeIHi U 3a/IHI0 TIepeaadi

4.®puxnionu i ratbma
Jlis mepeMuKaHHsI uyepe3 IUIAHETapHY Iepenady, (GpuKuioHH i raibMa BHUKOPHCTAIOTHCS Ul 3YCIUICHHS M OJIOKYBaHHs
NepenHix i 3a/HiX eJeMeHTIB BinnoBigHO. PpUKIiOHH ¥ ranbMa, KpiM My(QTH BUIBHOTO XOJY, NMPUBOJSTHCS B N0 THCKOM
MacJia 3a JIOTIOMOro0 KiianaHiB nepemukants, EMK i MacinsiHUX mpoxoiB B KOPITyCi KilalaHiB.

1. ®pukuion HUKYOI nepegayi

@puKLioH HIKYOI Iepenadi 3YilIoeThes i3 MIECTEPHEI0 BHYTPIIIHBOTO 3adyeIIeHHS W BOJMIOM IUIAHETApHOTO
MeXaHi3My.

2. T'ansMo HIKYOI MepeAadi i mepexadi 3aJHHOT0 X0y

INaneMmo Hmx4OT epenayi i nepenadi 3X 670Kye TepeHeE BOAMIO TUIAHETAPHOTO MeXaHi3My B nepeaayi 3X.

Ile rampMo mparroe Ha HepIuid nmepexadi B piamasoHi “L” pa3om i3 ppuKIIiOHOM HIKYOI mepemadi s OIOKyBaHHS
3aHBO1 IECTePHI BHYTPIIIHFOTO 3a4YeTICHHS, 1[0 JJO3BOJISI€ TaIbMYBAHHIO IBUTYHOM Y Jiama3oHi “L”.

3. ®pukuion Buioi nepeaayvi

OpUKIOH BUIIOT TMepeaadi 34iIUTIOEThCS 3 BOAUIIOM TMEPETHBOTO TIAHETAPHOTO MEXaHi3My U BEIyduM BajioM, IO
npaioe Ha 3-iif i 4-01 mepemadax.

4. ®puUKLiOH 32IHHOT0 X0y

@OpuKLiOH 3aJHHOTO XOY 3YIILTIOETHCS 3 NEPETHHOI0 COHSIYHOIO LIECTEPHEIO i BEAyYUM BaJloM, IO NPALIOE Pa30M 3
raJbMOM HIKUOI nepeadi i nepenadi 3X.

5. Mydra BinbHOrO X018y

MyddTa BilbHOTO X0y HHXUOI Ilepesiadi 3armodirae 3B0pOTHOMY 0OEpTaHHIO EPEIHHOTO BOAMIA M 33 HBOI IIECTEPHI
BHYTPIIIHBOTO 3auelyIeHHs, 10 34YiILUTIOETHCS pa3oM i3 GpHKIioHOM HIpKYOI mepenadi. Lle nparroe Tinbkn mexaniyHo. Tomy
IO MEpeHE BOIWIIO M 3alHs LIECTepPHS BHYTPILIHBOTO 3auyelUieHHs i3 (PUKLIOH HIXKYOI Iepenayl 31aTHI obepraTHcs 10
TOMUHHIN CTPiNIIi, i TaTbMyBaHHS IBUTYHOM HE BiIOyBa€ThCA.

6. 'aabMo 2-4 i cepBorajibmMo

lameMo 2-4 i cepBoraJibMO OJIOKYIOTH TEPEIHIO COHSYHY IIecTepHI0. BoHM mpamoroTs Ha 2-it 1 4-iif mepenadax.
TaneMo 2-4 mparroe Yepes CepBOrajbMo, J0 CTOPIH 3YCIUICHHS i PO3YCIUICHHS SIKHM 3aCTOCOBYETBHCS THCK JiHII. ['anbMo
MPAIIOE TITBKKA MPH 3aCTOCYBaHHI THCKY Ha CTOPOHY 3uYeIUICHHS. ['anbMo 2-4 HE MpaIoe HpU 3aCTOCYBaHHI THCKY W Ha
CTOPOHM 3YEIUICHHS I Ha CTOPOHH PO3YEILICHHS.
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7. ®pUKIiOH (0JIOKYBaAHHS
OpukmioH OJIOKYyBaHHS YycepemuHi TimporpancopmaTopa ONOKYEThCS TPH BiANMOBIAHMX yMoOBax B 3-ii 1 4-ii
nepenaydax.
PoGora AKIIII Jatco JF405E (FRB)

Baxinb nepemukanHs i 1iana3oH nepeMuKaHHsA

CenekTop € BaykeneM HaloJbHOro TuIly. CelleKTop NepeMuKaeThest B ostoxkeHHs: “N” it “D” BinbHO.

P y p nep
“P”(*“R”, “N”(“R”, “D”(*2”, 1 “2”(*“L” nepeMHKaIOTbC HATUCKAHHIM KHOIIKH.
IIpnmirka: IlepexonaliTecsi B HH:KYEHABECHOMY IIPH INepeBeJeHHI ceJIeKTOpa 3 OJHOI0 NMOJO0KeHHA B iHme. IHmmm
crocodom, e Moxke HaHecTH BHYTpilHe ymkoaxeHHss AKII a6o aBToMo0inb Moske pyIIHTH 3 MicIsl 3HeHAbKA.

1) "P" noBuHeH OyTH NMEPEKIIIOYEHUH TIJIbKH PH MMOBHICTIO 3yIIMHEHOMY aBTOMOOIJI.

2) Ilepemuxanns 3 nepennix nepenad ("D", "2", or "L") na nepexauy 3X ("R") 1 HaBnaku MOBMHHE 3/iICHIOBATUCS
TIJBKH TP 3yIHHEHOMY aBTOMOO1JTI.

3) fxmo OBUTYH IpaIloe HAa BIHCOKUX 0OepTax IpH MOoJoXeHHi cenekropa B "N" abo "P ", He mepemukaiiTe Ha iHII
nepenadi.

4) IIpu BomiHHI aBTOMOOILIS, HE CITyCKaWTeCs 0 HAXWIIi B TIOJOXKEHHI ceekTopa "N« i He TIOBTOPIOITE MmepeMUKaHH

B"N".
1. Ilepma nepenaya (aianazon “L”)
MNepenHee (s5) 3aaHee (A9) MNeps : 3ag. con. wec
W. BH. 3au | Bpauwgetcsa no YC (n06/muH)  |3abnokupoBaHa Btop. : 3aa. Bogurno
Boguno |3abnokupoBaHo Bpatuaerca no YC (n.06\mmH) (NS >nc
CorH. wecrT. | Bpauwaetcs np. UC (no6/mMuH) | BpawaeTcsi no YC (no6/MuH)

Pi3Hung NS > NC mokasye, o 00epTH Ha MPOBIAHOMY Bally HIDKYE UMM Ha BEJICHOMY.
lanbMyBaHHS JBUI'YHOM MOXKE BifOyBaTHCs 3a JIONOMOTOI0 (PHUKIIOHY HIKYOI Hepenadi ¥ ranbMoM HIDKYOI mepenadi i
nepenayi 3X.
[3amisiHi enemenTH]
@puKNiOH HU3. MPOB. : 3UIILTIOETHCS 13 33IHBOIO IIECTEPHEIO BHYTPIIIHBOTO 3a4eTIEHHs i TTepeHIM BOIHIIOM.
I'anbmo Hu3. mpoB. i npoB. 3X : GJI0Kye MepeHE BOAUIO
(ns : O0epTH COHSAYHOI LIECTEPHI, NC : 06epTH BOAMIA, Ni : 00epPTH LIeCTePHi BHYTPILIHbLOTO0 3a4eNJIeHHs)
(mo YC: 3a roAMHHMKOBOIO cTPiJKOoI0 / iH. UC: NpoTH roAMHHUKOBOI CTPIIKH)

2. 1-a mepenaua (mianazonm “D” i “2”)
YMoBH poOoTH Maibke 0JTHAKOBI K npu 1-1if epenayi B aianazoni "L".
OpHak, K TIIbKH IaJibMO HMKY0I nepeaadi i nepegayi 3X He npauioe, rajabMyBaHHs IBUTYHOM HEMOKJIMBO.

Low & reverse brake
One-way clutch

Low clutch

1. Beayuuii Ba (3aHs1 COHSYHA [IECTEPHSL.) 3. [lepenne BommiTo
2. [epeans mecTepHs BHYTPIIHBOTO 3a4CTUICHHS 4. IlepeaHst COHSAYHA IIECTEPHS
5. 3ajHs mIecTepHs BHYTPIITHBOTO 3a4CIUICHHS 6. 3aH€e BOUITO

Pucynox 3.11 - Po6ora AKII Ha nepruiii nepenaui
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Jpyra nepenaua

MepenHee (A1)

3agHee (A1)

W. BH. 3au. | Bpawgetcs no YC (n;06/mMuH) | Bpawaetcs no YC(n,06/MuH)
Boguno | Bpawaetcs no CH (n.06/mMuH) | Bpawaetca n YC (n.,06/MuH)
CorH. wecT. 3abnokupoBaHa Bpawaetca no YC (no6/mMyH)

Pi3HuIg NS > NC mokasye, mo o0epTH Ha TIEPBUHHOMY BTy HUKYE YUM HA BTOPHHHOMY.
Ha 2-iii mepenaui mepenHst COHsYHA LIECTEpHS 3a0JIOKOBaHA 1 MEpeTHE BOAMIO 00EPTAEThCS 32 TOIUHHUKOBOIO CTPUIKOIO.
Tomy 00epTu nepeHKOT MIECTEPHI BHYTPIIIHBOTO 3a4CIICHHS BUILEC YAM 00CpPTH MEPIIOi epeaadi i o0epTu Ha 2-uii nmepeaadi
OynyTh BHIIE YUM Ha 1-iif.

[3anisini enemMeHTH]
DpuKLiOH HIZKYOT Mepeayi : 3UIIUTIOETHCS 13 MIECTEPHEI0 BHYTPIIIHBOTO 3a4EIUICHHS i NepeJHIM BOIUIOM
Taabpmo 2-4 : GII0Kye TIepeTHIO COHSIYHY MIECTEPHIO

Low clutch

1. Bemyuwit Ban (3a1HsI COHAYHA LIECTEPHS)
2. Ilepenns mecTepHs BHYTPIIIHBOTO 3a4ETICHHS

3. [lepenue BonmiIo

4. IlepenHs COHAYHA IIECTEPHS

5. 3agHs mecTepHsI
6. 3a7H€E BOTUIIO

BHYTPIIIHBOTO 3a4YETIIICHHS

Pucynox 3.12 - Po6ora AKII Ha npyriit nepenaui

Tperst nepenaya

MepenHee (A1)

3aaHee (A7)

W. BH. 3au | Bpawaetcsa no YC (n,06/muH) | Bpawgaetca no YC (n;06/mMuH)
Boawuro Bpawaetcsa no YC (n.06/mMnH) | Bpawaetcs no YC (n.06/mMuH)
CornH. wecT. | Bpawgaetcsa no YC (n,o6/mnH) | Bpawgaetca no YC (no6/MuH)

MNeps..: 3a4.COMH. wecT
Btop.: 3agHee Boawuno

ns > nc

2-4 brake

Mep..: 3aa. ConH. wect
BTOp.: 3agHee Boguso

ns=ni=nc

Ha 3-iit nepenaui, 3aHs COHsSYHA IIECTepHs i 3aaHs IIECTEpHs BHYTPIIIHLOTO 3a4EIUICHHS OOEpTaroThCS 3 OJHAKOBOIO
MIBHUKICTIO, IO O3HaYae, 110 3aJHs IUTaHeTapHa Iepeaada 00epTaeThbes K OJTHE IIie.

Benyuwii i BeneHuMit

BaJH 3'eJJHaHI Oe3rmocepeHbO.

[3anisini enemenTH]
@DpUKIIOH HUKYOT Mepeaadi : 3UITUTIOETHCS 13 MECTEPHEI0 BHYTPIIITHLOTO 3a4ETIIICHHSI i ITepeIHIM BOAMIOM
@DpUKIiOH BUIOI Mepeaadi : 3UilUTIOEThCS 3 TEPEIHIM BOAWIOM 1 BEIYIUM BaJlOM
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5 P High clutch

1. Bemyunit Ban (3a1HsI COHAYHA IECTEPHS)
2. IlepenHs miecTepHs BHYTPILIHBOTO 3a4eTICHHS
3. [lepenue BomMiIO
4. Ilepenns COHAYHA IIECTEPHS
5. 3aHs mIecTepHs: BHYTPIIIHBOTO 3a4YeTUICHHS
6. 3anHe BOOUIO
Pucynox 3.13 - Po6ora AKII Ha TpeTiii nepenaui

YerBepra nepegaya

MepeaHee (s5) 3apHee (A1) Meps. : Mep. Bogumno

L. BH.3au. | Bpawaetcsa no YC (n,06/muH) | BpawaeTcs no YC (n,06/mMuH) [BTOp. : Nep. WwecT. BH. 3aLy

Boguno | Bpawaetcs no YC (n.06/muH) | Bpawwaetca no YC (n,06/MuH) |nc < ni

CorH.LwecT. 3abnokupoBaHa Bpawaetcs no YC (n06/MuH)

Ha 4-iii nepenaui nepenHe 3yO4acTe KOJIECO i3 BHYTPILIHIM 3a4€IUICHHSM 3a0JI0KOBaHE 1 NMEpeAHidl TpuMau o0epTaeThCs.
[lepenne 3yOuacte Kolleco i3 BHYTPIMIHIM 3a4eIUICHHSAM O0epTaeThCs IBUANIC YUM MepenHiii Tpumad. Tomy obepTh
BTOPMHHOTO Basa Oinble YuM 00epTH IIEPBUHHOTO Baa.

[3anisni ea1emenTH]|
@puKLioH BUIIOI MepeAayi ; 39iIUTFOETHCS 3 TIEPEIHIM BOAMIOM 1 BEIyYUM BaJlOM
T'anemo 2-4 : G1OKy€E MEPeHIO COHSYHY IISCTEPHIO

AL L LLL L

2 3 4
. » 2-4 brake

High clutch

o
[e2]

1. Beayuuii Ba (3aQHs1 COHSYHA [IECTEPH)
2. Iepenns mecTepHs BHYTPINTHHOTO 3a4STUICHHS
3. [lepenue BonmiIo
4. Ilepenns coHsYHA IIECTEPHS
5. 3amHs mecTepHs: BHYTPIIIHBOTO 3a4EIUICHHS
6. 3aH€e BOIUIIO
Pucynox 3.14 - Po6ora AKK Ha uerBepriii nepenaui
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SagHii xix

Mepeanun

3agHuu

MepB. : Nep. COMH. LLeCT.

L. BH. 3auen.| Bpawaetcs np. YC (n,06/MuH)

Bpawgaetcs np. YC (n,06/muH) (BTop. : nep. 3K BH. 3auen.

Boawrno 3abnokupoBaHo

Bpawgetcs np. YC (n.06/mMuH) |ns > ni, 0 > ni(oTp.ckop.)

CorH. wect. | Bpawgetcs no YC (n06MmH)

Bpawwaetcs no YC (no6/MuH)

Ha mepenadi 3agHROTO XOAy IepeqHE BOIWIO 3a0JIOKOBaHE i MEpedHs COHSYHA MIECTEPHS O0EPTAETHCS 332 TOAMHHUKOBOIO

crpinkoro. Tomy BemeHuit Baa 06epTaeThCSI MPOTH BAPTOBUI CTPIIIKH.
[3aninHi eremeHTH]

T'anemo Hmk4yoi nepenauyi it 3X : 6;10Kye IepeTHE BOAMIIO

®@puknion 3X : 34UiIILTOETHCS 3 MIEPEIHHOI0 COHIYHOIO MIECTEPHEO i BEAYINM BaJIOM

Low & reverse brake

SLLGILL L LLL

Reverse clutch
ﬁlt/.c

1. Bemyuwit Ban (3a/1Hs1 COHSAYHA LIECTEPHS)

2. Ilepenns mecTepHs BHYTPIIIHBOTO 3a4ETICHHS
3. [lepenue Bonuio

4. IlepeaHs COHAYHA IIECTEPHS

5. 3agHs mIecTepHs BHYTPIITHBOTO 3a4eIUICHHS

6. 3azHe BOAUIO

Pucynok 3.15 - Po6ora AKII Ha 3amauiii mepenadi

47




3.2. Po6oTn30BaHi MexaHiuHi KOpoOKH nepenay

Pucynox 3.16 - KorcTpykiis poO0TH30BaHOT MEXaHITHOI KOPOOKH mepenad

B ocHOBI po00TH30BaHNX KOPOOOK JICKHUTH CTAaHIApTHA MEXaHiYHa KOpPOOKa IepeMHKaHHS mepenad. BimminHa puca
noAiOHOT KOHCTPYKLIIT B TOMy, WIO TMepeMHMKaHHS IiepeJad 1 MpOLEeCH KepyBaHHS 3YCIUICHHSM BHKOHYIOTHCS
€JIEKTPOMEXaHIYHUM a00 TiapaBiIiuHAM MOIyJieM. ['0J0BHA mepeBara Takol KOPOOKH MMOJSTrae B €KOHOMII MajuBa, AOCSITTH
SIKy JIOTIOMarae rpaMoTHa W peTesibHO MpOJyMaHa IHXKEHepaMHu cTpaterisi nepeMukanHs. [IpaBuibHe minOupaHHs nepenad,
3[ICHIOBaHE EJIEKTPOHIKOIO, JI0NOMarae ABHIYHY TpPHMaTh ONTHMallbHY KUIBKICTH 0O€pTiB, 110 cHpusie epeKTUBHOMY
BUKOPUCTAHHIO MOTO TEXHIYHHX MOXIIMBOCTEH. [ 'OJIOBHHM HEMONIKOM € [esKuil JUCKOMGOPT, 10 BHHHUKAE Yepe3
CHpanboBYBaHHS 34EIUICHHS IPH NepeMHUKaHHI nepenadi. Lle MOMEHT ckiagHuil A1l CIPUHHSTTS, OCKUIBKN BiZIOyBa€eThCs HE
3aBXIM ouikyBaHo. He BapTo 3a0yBary, o poOOTH30BaHYy KOpOOKY BapTO CHPHUMMAaTH HE SK aBTOMATHUYHY, a SIK IPOCTY
MeXaHI4HY, TOIIOHY poOOTY K0T 32a0€3MeUyIOTh JOJATKOBI €JIEMEHTH pOOOTH30BaHOTO KEPYBAHHSI.

PobGoru3oBana kopooOka nepeaauy DSG

PoboruzoBana kopobka nepenau DSG (Direct Shift Gearbox) - e kopoOka nepenayd npsiMOTo MepeMuKaHus. Y mei
4ac BOHA € CAaMOI0 Cy4aCHOI aBTOMaTH30BaHOI KOPOOKOI0, YCTAHOBIIIOBAHOIO Ha MAacOBI MOJIEII JIETKOBHX aBTOMOOLIIB.

Y MexaHiyHii KopoOIi Tnepenady, MOTIK HOTY)XKHOCTI BiJi JBUTYHAa 1O KOJIC MpPU TEpeMHKaHHI MIBUIKOCTEH
nepepuBaeThes. lle BUKIIMKAE TMOINTOBX MEpPEMHKaHHS mepenadi abo IepepuBaHHS KPYTHOTO MOMEHTY. Y BHINAaKax
HETPaBMWIEHOTO, 400 HECBOEYACHOT'O BKIIFOUEHHS ITepeiadi, aBTOMOO1IE MOXKe TIOMITHO TIOCMHUKYBATHUCS.

Kopobka DSG (puc. 3.17) mpairtoe 1o iHIIOMY, BOHa TIOE€HYE B OJHOMY KOPITyCi JIBI MeXaHi4HI KOpOOKH Tepesad,
OJIHY /ISl TAPHUX IIBUIKOCTEH, a 1HIIY JIJIs HEMapHUX, 1 KOXKHA 3 SIKUX OCHAI[eHa CBOIM 3ueruieHHsM. Lle HeoOXiaHo [uist Toro,
100 BKIJIIOYATH JIB1 ITepeiadi 0JJHOYACHO.

ITokn aBTOMOOUIL pO3raHAETHCS Ha MapHIM IIBUAKOCTI, LIECTEPHI HACTYIHOI, HEMapHOi, yke mepeOyBalTh y
3ageruieHHi. Konm o0epTu ABHTYHa JOCSTaroTh TOYKM BKJIIOYEHHS HACTYIHOI TNepenadi, 34YeIUICHHS NHapHOI nepenadyi
PO3MHUKA€EThCS, @ HEMapHOI OJHOYACHO 3aMHUKAETHCS, MPU [[bOMY Ilepeliada TATH MiX KOpOOKaMH BinOyBaeThcsi O3 po3pHBY
MIOTOKY MOTYXHOCTI, a 3MiHa MIBUAKOCTI BUXOJUTH MIBHIKOI i Maike HENOMITHOI0. | Bce 1ie Ipu MiHIMaJIbHUX BTpaTax eHeprii
- OyAydu TOXiZHOIO BiJ 3BHYaHHOI ‘“MexaHikm” KOpoOKa yCHaJKoBYe i BHCOKY €(EKTHBHICTh Ie€peaadi IOTY>KHOCTI.
VYrpaBisieTsCsl Bce 1€ aBTOMAaTHKOIO, TOMY B CHCTEMi BiJCYTHS TeJayib 34eIIeHHS, 1 pyuka kepyBaHHsS KII Taka, sk B
aBTOMAaTHYHHX T1POMEXaHIYHUX KOPOOKax.

Kopobka DSG, sik yxe OyJo cka3zaHO BHIIE, YIPABISETHCS €JIEKTPOHIKOIO, 1 MPU HAOOPI MIBUAKOCTI KOMIT'IOTEP Maiike
MHUTTEBO MEPEMHKAE TIepenadi, 3a0Ma/DKYI0UH MaJiuBo, 30epiratouu IUHAMIKY i 3TIa/DKYI0YH PUBKU, TOMY IO Bipa3y Micis
BKITIOYCHHS, HANPUKIAJ, YeTBEPTOi Tepenadi BiH TOTOBHH BKIIOYHTH I'SATY. A SKIIO BOJIM y mpoleci po3roHy BHpIIIHB
NPUTanbMyBaTH, TO CUCTEMI KepyBaHHsA MOTpiOHO HabaraTto Oijblie yacy AJsl BIAKJIIOYEHHs Oinblie BHCOKOI mepenadi i
MiATOTOBKY JI0 BKIIOYCHHI OibIlie HU3bKOI niepenaui. Ha ne #ine Bxxe He 100 Mc, a 10 HAiBCEKYHIH.

He 3aBxu BoaeTbes 3abe3neynty i HU3BKI BTpatu eHeprii. [Ipobiema B ToMy, 10 CyXi 34eIUIeHHs (Taki X, 5K il y
pyuHuX KOopoOok) B DSG TpaHcMiciIX MOXYTb IeperpiBatucs, TOMy B MOJENSAX, PO3PaXOBaHUX HA MOTYXHI MOTOPH, 3aMiCTh
HHX 3aCTOCOBYIOThCS ITaKeTH (PPUKIIIOHIB, IO MPALOIOTh Y Macii. BOHM Kpalle TpuMaroTh HaBaHTa)KEHHs, aje yepe3 Oiblie
NIPOKOB3YBaHHS W TiNpOJMHAMIUHI BTpaTH e(EeKTHBHICTH Iepenadi MOTYXKHOCTI 3HMXKYEThCS 10 96%, y TOH uac sk pydHi
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KOpOOKH 1 iX poboTH30BaHi Bepcii gocsrarots BennduHu B 98-99%. BTiM, ne, 3Bu4aiiHo, Kpalie 3BH4aifHOTO “aBTomMara’ 3 Horo
91-94%. Po3pobHMKH 3asBIISIOTH, 1110 Kopobka DSG 3aomiamkye 1o 10% nanusa.

Hezanepeunnm MiHycOM € BapTiCTh KOPOOKHM I BeJNMYE3HI NMPOOIEMH 3 PEMOHTONPHIATHICTIO. Y 3B'A3KY i3 9UM,
BHHUKAE HEOOXiTHICTh paBmibHOr0 o0cyrosyBanHs KII i cBoegacHOO 3aMiHOIO Macia.

1 - nBomMacoBuit MaxoBHK 11 - Bax MacstHOTO Hacoca

2 - nepma ¢pukniiina MmydTa 12 - macnsHMI Hacoc

3 - npyra ¢pukuiitna mydra 13 - BropuHHHI Bas 2

4 - BesieHa IIECTEPHS TOJIOBHOI TIepenadi 14 - Benena mectepHs 5 nepeaadi
5 - BezieHa mrecTepHs 2 nepenadi 15 - Besena mectepHs 6 nepeaayi
6 - mepBUHHUIA BaJI Ipyroro psay 16 - Bich mIECTEpHI 33JJHHOTO X0y
7 - BesieHa 1iecTepHs 4 nepenadi 17 - mecTepHs 3aIHBOTO X0y

8 - Berena mectepHs 3 nepenadi 18 - mepBUHHUIT Basl NEpIIOTO psiLy
9 - Benena mectepHs 1 mepenaui 19 - 3aBO€HE 3UEIIEHHS

10 - BropunHuii Bax 1
Pucynox 3.17 - 3aransna Oynosa kopooku nepenad DSG

CrknanoBi eieMenTu kopooku DSG
[MoxgiitHe 3ueruieHHs 3abe3nedye mepenadyy KpyTHOrO MOMEHTY Ha MEpIUUH 1 APYrHi psau mepenad. 34eIUieHHs
BKJIIOYAa€ BEAY4YMil TUCK, 3'€JHAHUN Yepe3 BXiJHY MaTOYMHY 3 MaxXxOBHKOM, 1 aBI (puKLiiiHI GaraTonuckoBi MydTH, 3B's3aHi
4yepe3 roJIOBHY MaTOUYMHY 3 PsJaMU Iiepeiay.
Ha mecrucrynenesiii kopoOui nepeaad noaBiiiHe 34enJeHHs] «KMOKPOro» THIY, TOOTO MOCTiIHHO nepebyBae B MaciIi.
CemucTyrnieHeBa KOPOOKa Mae cyxe 34YelJIeHHsI, 1[0 JJO3BOJISIE 3HAYHO 3MEHIIUTH 00CST MacJa, 110 3anpaBisieThest, (3 6.5 11 1o

1.7 1), 3HU3UTH EHEProBUTPATH I MiABHINUTH NAJIUBHY E€KOHOMIYHICTH ABHTYHA. I3 Ili€0 jke METOI0 Ha CEeMHUCTYIIeHEeBiil
KOpoOIIi MacIsTHUH HACOC 13 TiAPaBIIYHAM IPHUBOIOM 3aMiHECHHN Ha ORI €KOHOMIUHUI e1eKTPUYHHUIi Hacoc.
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Clutch Pack Clutch Pack
P

Diaphragm
Spring

Clutch 2 Clutch 2
{ENGAGED) (DISENGAGED)

| Clutch 1 | Clutch 1
(DISENGAGED) (ENGAGED)

Pucynox 3.18 - Cxema po0O0OTH ITOABIHOTO 34YETIICHHS

3uernyIeHHs PaIfoe B Mapi i3 1BOMAaCOBUM MaxOBHKOM puc. 3.19.

6. 3yOuacTuii BiHEIIb

7. BTOpUHHHI JTUCK

8. BEeHTWIISILIHHUI OTBIp

9. yiinpHIOBaJIbHA MeMOpaHa

10. kinplLeBa Kamepa, 3all0BHEHA MaclioM

Pucynok 3.19 - JIBoMacoBuit MaxoBUK

1. maTounHa

2. pamiabHUH M AMTUITHAK
3. mepBUHHUI TUCK

4. nyroBa npy>KuHa

5. ¢pnanenn

Ha Binminy Bijx 3BH4aitHOT MexaHi4HOI KOpOOKH, Y SIKOT BCI IIeCTepHi nepedyBaloTh HAa OJHOMY BXigHOMY Baiy, y KII
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13 MOABIMHUM 3YEIUICHHSM TapHi i HemapHi nepenadi po3TallOBYIOTECS Ha pi3HUX Bajax puc. 3.20. Take MOXKIIMBO 3aBISKU
TOMY, IO 30BHIITHIA BaJl 3p0OJICHUN TTOPOXKHIM, IO TO3BOJISIE PO3TAITyBaTH B HHOMY BHYTpIIIHII Baj. 30BHIMIHIIN TOPOXKHIH
BaJI KUBHUTD APYTY U 4ETBEPTY Iepenadi, y TOH Jac sk BHYTPIIIHINA Ball - IEPITy, TPETIO W I'ATY.

Hepmuii psg xopoOku 3abe3neuye poOOTy HEMapHHUX Iepenad i 3aJHbOTO XOAy, APYTHil psAx BiAmoBimae 3a mapHi
nepenadi. Koxxuuit 3 psamiB nmepenad sBisie co00r0 MEpBUHHUHA 1| BTOPHHHUH Baid i3 Omokamu miectepeHs. IlepBuHHI Baaun
pO3TamIoOBaHi CHIiBBICHO, IIPH IIbOMY IIEPBUHHUI BaJ APYroro psAy BUKOHAHWN IMOPOKHIM i BCTAHOBJICHUI Ha NIEPBUHHHNA Ball
HEpLIOTo PANY.

3aAHUIA XOA VI nepeaava V nepeaada

haeHan nepeaava Vv, Vi
“ 3aaHen nepeaav (3,14)

CuenAeHne BHYTPEHHEro
BaAa (3aMKHYTO)

CuenAeHne Hapy»XHOro
Bana (pa3soMKHYTO)

Hapy»Hbin
NepBUYHbLIA BaA

MoMeHT oT J
ABurateAs e,

BHyTpeHHUIA
NEPBUYHBLIAN Ban P

lhaBHasn nepeaava
I—IV nepeaay (4,06)

Il nepeaaya |V nepeaava Il nepeaava | nepeaava

Pucynox 3.20 - Cxema po6oTH KOpoOKH Tepenay

IlecTepHi Ha TMEpPBHHHMX Bajlax MalOTh XOPCTKe 3'eqHaHHS 3 BasoM. lllecTtepHi BTOPMHHUX BasliB 00€pTarOTHCS
BiibHO. [IpH 1IbOMY IIECTEPHI NEPBHHHOTO ¥ BTOPMHHOTO BB MEepeOyBaIOTh y MOCTIHHOMY 3adeIuieHHi. MiX IecTepHsIMU
BTOPUHHOTO BaJia PO3TAIIOBaHI CHHXPOHI3aTOPH, SKi 3IIHCHIOIOTH BKJIIOUCHHsSI KOHKpPETHOI mepemadi. [[jis BHKOHAHHS
PEBEPCUBHOTO PyXy B KOpoOIli nepenay nepeadavyeHnii NpoOMixkKHHIA BaJl 13 ecTepHEI0 3aIHbOr0 X01y. Ha BropuHHMX Bajax
TaKO’X PO3TAIlIOBaHI POBIIHI IIECTEPHI rOJOBHOI Iepeaadi.

Jlist kepyBaHHSI 34CIUICHHSM 1 NEpeMHUKaHHs Iepefad IpU3HadeHa CHCTeMa KepyBaHHsS KOPOOKOI0 mepeaay.
CucteMa KepyBaHHsI BKIIIOYAE:
BXIJHI JaTYNKU;
€JIEKTPOHHUH OJIOK KepyBaHHS;
€JIEKTPOTiIpaBIiYHNI OJIOK KepyBaHHS;
BHKOHABYI MEXaHI3MH.
EnextpoHHuii # enexrporizpaBnidyHuil OJOKHM KEpyBaHHSA, a TaKOXX NPAKTHYHO BCi BXIiAHI AATYMKH, O0'€THaHI B

€MUHUI MOIyNb, 10 Mae Ha3By Mechatronic. Moayns KepyBaHHS PO3TAIIOBYETHCS OE3MOCEPETHBO B KapTepi KOPOOKH

nepenay.
BxigHi JaTYMKHM BiICTIIKOBYIOTh 4acTOTy OOEpTaHHs Ha BXOJI W BUXOZI KOpOOKH mepemad, THCK 1 TeMIEepaTypy
Maclia, a TaKoXX MOJOXKCHHS KadaH BKIIOYCHHs mepenad. EJeKTpoHHUiA (JIOK KepyBaHHS Ha IIiJICTaBl CUTHANIB JaTYHKIB
peaiizye, 3aKIaIcHUIA Y HbOTO, aJITOPUTM KepYBaHHS KOPOOKOKO mepesay.
EnexrporigpaBimiuauii 6J0k KepyBaHHs 3a0e3ledye pPOOOTY TiAPABIIYHOTO KOHTYPY KEpPYBaHHS KOPOOKOIO
nepeziad. Y HbOTO BXOJISATh HACTYITHI €JICMEHTH:

o 30JI0THUKH-PO3IOAIIbHUKH;
. €JIeKTPOMATrHITHI KJIaNaHa;
o KJIallaHa PeTyJIIOBAaHHS THCKY;
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. MYJIBTHILIEKCOP.
30JI0THUKH-PO3NOAIIBHUKH TIPUBOJSTECS B JIiI0 BaxkeneM celiekropa. EJieKTpoMarHiTHi KjianmaHm 371HCHIOIOTH

nepeMuKaHHs repegad. Knanmanu peryiaoBaHHA THCKY 3a0€3Me4yI0Th poOoTy GpuKIiiHIX My(dT. EnexTpoMaruitTHi Ki1amaHu
{ KJIanlaHy PeryJIFOBaHHSA TUCKH € BUKOHABYMMH MeXaHi3MaMM CHCTEMH KepyBaHH: KOPOOKOIO Tepesad.

Y kopoOmi 3acTocOBaHHMU TPHUCTPIH MYJBTHIUIEKCOP, IO JO3BOJSE YHPaBIATH BICbMa TiAPOLMTIHAPAMH
MepEeMUKaHHS Tepefad TUTBKH 33 JONOMOTOI0 YOTHPHOX €JIEKTPOMATHITHHX KJAmaHiB. Y BHXIJIHOMY IIOJIOKEHHI
MYJBTHIDIEKCOPA MPAIIOIOTh OTHI T1IPOIUIIHAPH, Y poO0UOMY - iHII, IPH I[HOMY B 000X peXKMMaX CIiIBHI €IeKTPOMarHiTHI
KJIaNaHH.

Hpunoun podoru kopodku nepegay DSG mosirae B IOCTIOBHOMY BKJIIOUEHHI mepenad o0ox psmis. [Ipu oMy
g 9ac poboTH onHieT mepenadi, iHIIa mepegada Bke oOpaHa i TOTOBa 10 BKIIIOYCHHS.

3.3. Kopooku nepenau 3 sapiaropom (CVT)

Bapiatopra kopoOka mepemad Mae 3arajbHOBH3HaHy Ha3By (aOpesiatypy) CVT — Continuously Variable
Transmission (y mepekiai — TpPaHCMICis, 10 MOCTIHHO 3MIHIOETHCS).

Ha chorommimHiii qeHs Aekinbka HaWOiIbmIMX aBTOBUpOOHMKIB (Takux sik General Motors, Audi, Honda, Nissan,
Toyota i iH.) IPOEKTY€e CBOT aBTOMOOLII HA OCHOBI BapiaTOPHOT TpaHCMICII.

Ha BigmiHy Bin TpaaumiiHUX aBTOMaTHYHUX TPAHCMICIH, y BapiaTopi HeMae KOPOOKH mepeaad i3 3a1aHO0 KUTBbKiCTIO
crynenet. HaiiBimomimuii Tum BapiaTopa Mpaiioe Ha OCHOBI MIKiBa, MO M03BOJIsIE 0€3 BHUKOPUCTAHHS JKOPCTKO 3aJaHHUX
nepenad YCTAaHOBUTH OyAb-SKuil Koe(illieHT mepeaadi KpyTHOTO MOMEHTY.

Pulleys

V Belt

Pucynox 3.21 - Cxema 1ikiBa 3i 3MiHHUM J[iaMeTpOM

VY nopiBHSHHI 31 3BUYaiHOIO TPAHCMICIEIO, Y SKiil BUKOPUCTOBYETHCS TOCHTh CKIIAJHE 3’ €JHAHHS LIECTEPHEIO, rajbMa,
3axBaTH 1 KEPYIOYi IPUCTPOI, BapiaTop - AyKe MPOCTHH.
VY GuIbIIOCT] BapiaTOPHUX TPAHCMICIH € TPH KOMIIOHEHTH

. Bximauii “pymidHuN” MIKIB 31 3MIHHUM JliaMeTpoM
. Buxinauii “crioHyKyBaHUIT” MIKIiB 31 3MIHHHM JiaMeTPOM
o MeraneBuii a0 TYMOBUH TIac.

Kpim toro, B CVT BHKOPHCTOBYETHCS 6arato MiKpOIIpOIECOPIB i CEHCOPIB, ajie IIi TPH €IEMEHTH KIIIOYOBI.

Ipunuun podoTu BapiaTopa
[IIkiB 31 3MiHHUM JiaMETPOM - OCHOBHA YacTHHA Bapiaropa. Takmii mKiB cKiIagaeTscs i3 1BoxX 20 rpagycHUX KOHYCIB,
CHPSIMOBaHMX BEPIIMHAMH OJHWH JIO Jpyroro. Y ma3y MiX KOHyCaMH BCTAQHOBJICHMH nac. 3BUYAifHO BHUKOPHUCTOBYIOThCA V-
MOTI0HI TacH, SKIIO BOHU BUTOTOBIICHI 3 TYMHU.
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CropoHa peurarens CropoHa Konéc

Mepeparouydoe Yyucno
Harbonswee (crapT)

Mepeaaroutoe Yyucno
HavMeHbinee (GonLWas CROPOCTE)

Pucynok 3.21 - [IpuHuun pobotu Bapiatopa

Komn koHycm po3ramoBaHi dami OAWH Big OJHOro 1 mac mepeOyBae B HIDKHIM YacTWHI mas3y, pamiyc HETIi
3MeHIIYyeThCsl. KOs KOHYCH po3TalnoBaHi OJIMKYe OJUH 0 OJHOTO, IIAC PO3TALIOBYETHCS BHILE, 1, OTXKE, pauiyc 301IbIIyeThCs.
VY BapiaTopax I 3MIiHHM BiJCTaHI MK MOJIOBHHKAMH IIKiBa BHKOPHCTOBYIOTH TiApaBIiYHUNA TpEC, BIMIEHTPOBY cHIy abo
NPY>KUHH.

[IkiBu 31 3MIHHUMH JliaMeTpaM¥ BUKOPUCTAIOThCsA mapamu. OJMH IIKiB Ha3uBaeThes “pyimiiauM” (drive pulley abo
driving pulley), npuenHanuii 10 KOJiHYacTOro Baja JBUTyHA. TaKoX iHOAI BHKOPHUCTOBYETHCS TEPMIH “BXIIHHH’ TOMY IO
4yepe3 HbOrO0 B TPAaHCMICIIO HaJAXOAMTh C€Hepris Bij ABuryHa. Jpyruil mkiB, HasuBaHuil “crionykyBaHum” (driven pulley),
nepeniac KpyTHUI MOMEHT Jiaili Ha Kojeca. Takox Horo Ha3MBalOTh “BUXIAHUM .

Low
Gear

Drive Pulley

Driven Pulley

© 2005 HowIAlTW ot
Pucynoxk 3.22 - [lacoBa nepenaua Bapiaropa

o 6 30eperTn HaTAT Macy, KOJM OJMH i3 IIKIBiB 30UIbIIye pajiyc, TO IHIIMH OJTHOYACHO HOTo 3MeHIIye. 3MIHIOIOUN
paziyc IIKiBiB OAWH BiHOCHO JPYyroro, MO>KHa OAEP)KaTH HecKiHueHHY KimpKicTh crymeHeil KII. Hampukman, xomm pagmiyc
“BXIZTHOTO” IIKiBa 3MEHIIEHUH, a ‘“BUXiMHOTO” 30iJbIICHNH, TO MBHUIKICTb O0EPTaHHS 3HIKYETHCS 1 OJCPKYETHCS 3HIKEHA
nepemada. SIkmo paniyc 30UIpIOIyeThCS Ha “BXigHOMY  TIKiBY, a Ha JAPYrOMYy 3HIKYETBCA, TO IIBHIKICTH OOepTaHHS
301TBITY€EThCA i BUXOIUTH ITiABHINCHA TIepeIada.

[IpocToTa # BincyTHICTh cTyneHeil pobmare CVT TpaHCcMiciio ifeanbHOO0 s 0araThOX BHIIB TEXHIKH, 1 HE TUTBKH
aBToM00iiB. Hanpukian, y)xe JOBruif 4ac BapiaTOpu BUKOPUCTOBYIOTHCS B IPOMHCIIOBUX IIpecax, TPAKTOPax i CKyTepax.
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Bynosa BapiaTopa

3actocyBaHHS 1aHO KOPOOKH 3a0e3redye MaKCUMAalbHy AWHAMIYHICTE aBTOMOOLUISA, BUCOKY HMAIMBHY €KOHOMIYHICT
IBUTYHa ¥ KOMQOPT y KepyBaHHI TPAHCIIOPTHUM 3acO00M. 3aBISKH BHCOKHM CIOXHBYHM SKOCTAM BapiaTOpHa KOpoOKa
mepeziad yCTaHOBIFOETHCS Ha aBToMOO1T mpemiym-kimacy Audi (momerni A4, A5 it A6).

OyHKII0 po3'eMHAHHA IBUTYHA BiJl KOPOOKH Iepenad y CHCTeMi BHKOHYIOTh JBAa MOKPHX (IIPAIIOIOYUX y MAci)
0araToauckoBi 34YemuieHHsl. 34YCIUICHHS SIBIIIOTH c000I0 OaraTtoguckoBi ¢GpukmiiHi My(QTH - GpUKOiOHH: (PHUKIIOH
NepeTHbOro X0y W (GpuKuioH 3amHboro xony. Koncrpykuis ¢ppukuiiinnx Mydrt aHamoriuHa mydQram, 3aCTOCOBYBaHUM JUIS
nepemukaHss nepegay B AKII.

3aMicTb 34EIUICHHSI MO’KE BUKOPUCTOBYBATHUCS TiapoTpaHcdopmarop.

VY kopoOmi mnepenau mnepeabaueHe NPHUMYCOBE OXOJIOJPKEHHS (PUKIIIOHIB OKPEMUM IIOTOKOM pPOOOYOi piAMHH.
®pukuiitHi My()TH MalOTh ICTOTHI IIepeBary B MOPIBHIHHI 3 TIAPOTpaHC(HOPMATOPOM, 110 BUKOHYE aHaNOriuHy (yHKIi0. BoHn
MAaIOTh MEHIITY Macy, KOMITaKTHi ¥ MPOCTimIe B KepyBaHHi.

I[nanerapumii MexaHi3M BUKOPHCTAETHCA TINBKH Ui PyXy 3aaHiM xomoMm. [lpm pyci aBromoOins Bmepen
BinOyBaeThCsl OJOKYBaHHSA penykropa (QpHKIioHOM mepemHboro xoxy. IIpm pyci Hazam - (pUKLIOH 3aTHHOTO XOXy OJOKYeE
KOPOHHY IIECTEPHIO PEAYKTOpa Ha KOPIyC KOpOOKHM Iiepeiad, BHACIIJOK YOro IUIAHETAPHUH DPEAYKTOp DPYXA€ThCS B
MPOTIIISKHY cTOpoHy. LIIBUAKICTh PyXy 3aHIM X0J0M OOMEKYETBCS CHCTEMOIO KEPYBaHHS.

BapiaTop 3a0esnedye maBHy 3MiHY [EPEAaTOYHOr0 4YMCiA. BiH CKIQHa€ThCsi 3 HACTYMHUX KOHCTPYKTUBHHX

€JIEMEHTIB:
. BEIY4HI IIKiB,;
° BEIEHHM IIKIB;
° JIAHITIOT.

Kosxuuii 31 mKiBiB sBISIIOTH COOOIO IBA AMCKM 3 KOHIYHOIO MOBEpXHE. Bexyunil AucK 3'€qHYEThCS 3 KOJIHYATUM
BaJIOM JBHT'YHA Yepe3 MPOMDXKHY Iepenady. 3 BeICHOTO MCKa KPYTHUI MOMEHT HaIPaBIISIEThCS HA TOJIOBHY nepenady. OauH 3
JTUCKIB Ha KOX)KHOMY ILIKiBI pyxiuBwHii. Ile 103Bosisie B mporieci poOOTH 3MIHIOBATH JiaMeTp IIKiBa.

VY Bapiaropi MyneruTpoHnik (Audi) ynepiie 3acTocoBaHuil MeTajleBHii JaHIIOr. /laHe TeXHIYHE PILICHHS J03BOJIUIO
3HAYHO PO3UIMPHUTH Jialla30H MepeJaTOYHHUX YHMCes] 32 PAaXyHOK 3MEHIIEHHs MOBEPXHI 3ITKHEHHs JaHmora 3i mkiBoMm (y
MOPIBHSHHI 13 KIMHOMOMIOHUM peMeHeM). 3HWKEHHs WIyMy IpH pPOOOTI METalleBOro JIAHLIOra MJOCSTHYTO IIUISIXOM
BUKOPHCTAHHS JIAHOK PI3HOTO pO3Mipy.

I[IpuBox KOXKHOTO 31 MIKIBIB CKJIAHA€THC 13 ABOX TiIPOIUIIHAPIB — MPUTUCKHOTO W PEryimoBaibHOTO. [IpuTHCKHAN
rigpomuiaap Oe3mocepenHbO MPHUTHUCKAE JAHIIOT JO JAWCKIB IIKiBa. PerymroBambHUE TiAponWTiHAp 3abe3medye 3MiHY
JiaMeTpa IKiBa, TOOTO peryioe mnepenarouHe BigHomieHHs. Cuia, 3 SKOIO JUCKH TPHUTHCKAIOTBCA JIO0 JIAHIIOTA,
KOHTPOJIIOETHCS AATYMKOM KPYTHOTO MOMEHTY. J[aTuMK yCTaHOBJIEHHUH HA BElydOMY JIUCKY.

Tax six BapiaTop Multitronic ycTaHOBITIOETBCSI Ha IEPEAHBONPHUBIIHBIE aBTOMOOLII, Y KOHCTPYKIIII0 KOPOOKH repeaay
BKIIIOUCHI TOJIOBHA Iiepe/ada i TudepeHiria.

CucreMa KepyBaHHSI KOPOOKOIO Iepe/ay BKIIFOYAE HACTYITHI €JICMEHTH:

. rigpaBniyHui OJOK KepyBaHHS,
. BXIJHI JaTYUKU;
. SJICKTPOHHMI OJIOK KepyBaHHSI.

TigpaBaiunmii 6,10k KepyBaHHs 3JIHCHIOE Oe3mocepeiHeE KepyBaHHsA (PUKI[IOHAMHU MEPEIHBOTO 1 3aJIHHOTO XOIY,
MIPUTHUCKHIMH 1 PEeryTOBATBHUMH HIIHIPAMH, PETYIIOE TUCK poO0U0i piAMHN B CHCTEMI, a TAKOX 3IIHCHIOE OXOJIOHKEHHS
¢puknioHis. Y rigpaBnigHOMY 0710111 €:

. 30JIOTHUK PYYHOTO KEpyBaHHS;
. TiIpaBIivHI KJIalaHy,
° €JICKTPOMArHITHI KJIAITaHU KEPYBaHHS THCKOM.

Hupkymnsmito po6o9oi piguHA B cHcTeMi 3a0e3nedye MAacJsiHM HAcOC IIECTEPEHHOTO THILy, L0 MAa€ MPHUBOA BiJ
nepBUHHOTO Bamna. s oxoyiomkeHHs (PUKITIOHIB 3aCTOCOBYETHCS €MKEKIIiHHMN Hacoc, s SKOTO 3aCHOBaHE Ha TOJadi
pobodoi pimuHM 3a pPaxyHOK po3pimkeHHS. OXONOKeHHS po00Y0i pIIMHU BUKOHYETHCS B  MACISHO-BOJSIHOMY
TenJI1000MiHHUKY, BKIIIOYCHOMY B CHCTEMY OXOJIOKEHHS JBUTYHA.

Jo BXiTHUX AaTYUKIB CUCTEMU KepyBaHHS KOPOOKOKO Mepeiad BiTHOCITHCS:

JATYHK TTOJIOKEHHS BayKeIIs CENIEKTOPa;

JATYMK 4uciia 00epTiB Ha BXOJIi KOPOOKH mepenay;

JIATYHK YUCia 00CPTIB HAa BUXO/Ii KOPOOKH mepenay;

JATYNK TeMIepaTypu poOodol piauHy;

JaTYUK THCKY POOOYOT piANHH.

EnexrponHuii 6,10k KepyBaHHsI CIIY)KUTh ISl BUOOPY ONTHMAIBLHOTO MEPEIaTOYHOTO BiJHOMICHHS BiIIOBIIHO 10

YMOB pyxy # Oakanb Bomis. Ha mincTaBi CHTHANIIB AATYWKIB €IEKTPOHHHUH OJIOK KEpyBaHHS OOYHCIIOE BEIWYHHY THCKY
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pobouoi piamHM W peaynidye LEd THUCK NUIIXOM BIUIMBY Ha EJIEKTPOMATHITHI KJamaHW. BIIOK KepyBaHHS BCTaHOBIJICHHUI
Oe3nocepeHFO Ha KOPOOIIi Irepeay.

Bapiatop MynbTUTpOHIK Ma€ MEXaHIYHHN 3B'SI30K 3 BajKeJieM ceJieKTopa. Pexxumu kepyBaHHS KOPOOKOIO mepemay
ananoriuni pexumam AKIL. V nmaniit xopobui peamizoBanuii pexum «Kik-Jayn» (Kick-Down), mo mnpumyckae MIBHIKE
NIPUCKOPEHHS aBTOMOO11. BukopucroByerbes pynkuis Bubopy dikcoBanux nepenau Tunrtponik (Tiptronic).

1 - mepBUHHUIT Bax; 2 - BTOPHHHUI BaJ; 3 - MPUBOJ MAacITHOTO Hacoca; 4 - TigpoTpanchopMaTop; 5 - MexaHi3Mm
3aIHBOI epenadi; 6 - audepeHmiar; 7 - mac
Pucynox 3.23 - 3aransna 0ynosa AKII i3 BapiaTopom

Steel bands

Thin, high-strength metal

1 - enmemenT; 2 makeT nuckiB (mo 12 xinenb
Pucynox 3.24 - [1ac i naHuor Bapiatopa
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Pucynoxk 3.25 - Jlanmrorosa nepeaaua Bapiatopa

BukopucraHHs HOBUX MatepiaiiB J03BOJsi€e 3p0OUTH Bapiaropu e Oinbll HafiiiHumu i epexTuBHUMU. OJHUM 3
HaWBa)XJIMBIIMX MOMEHTIB CTAJI0 BUKOPHCTAHHS METAJIEBUX NaciB s 3'€HaHHS WIKiBIB. L[i macu cknagaioThes 3 JAEKLIBKOX
TOHKHX CTaJIeBUX CMYTr (3BUYaiiHo 9 abo 12), ckpilUIeHMX MeTaJeBMMH 3aTHCKauaMH. MeralieBi nacu He KOB3aloTh i
BIZIPI3HSFOTHCS] BUCOKOIO MIIHICTIO, TO3BOJISIIOUM BUKOPUCTOBYBATH BapiaTOpH i3 IBUT'YHAMH BUCOKOI MOTYkHOCTI. Kpim 1iboro
TPAHCMICIS 3 TAKAUMH ITacaMH¥ MIPALIOE THXIIIE.

Jlabopatophna pobota Ne4
Kapaanni nepenaui, rosioBHa nepegaua, judepeHmiaam

Mema po6omu — BUBUMTH THIIH Ta OyIOBY KapJlaHHUX TIepead, TOJIOBHOI Iiepeayi Ta qudepeHiiaiib
Obnadnanms — po3pi3 3aJHBOr0 MOCTy aBTomMo011s1 BA3, 3UJI, mnakartu

3arajabHi Bizomocri
4.1 Kapnauni nepenaui

Jnst pyxy aBTOMOOLUIST KpyTHHH MOMEHT BiJl JIBUTYHAa HEOOXiZHO mepenatH Ha Beaydi koseca. J[BUTYH 1 kopoOka
nepeiay 4epe3 OMOPH MOPIBHSHO JKOPCTKO KPIIUIATHCS 10 Ky30Ba, a BeAydi KoJjieca IiJBIIICHI 32 IOMOMOIOI PYXOMHX 1
NPY>KHHUX EJIEMEHTIB MMiBiCKU. TakuM YMHOM, TIpH i3/l B3a€MHE MOJIOKEHHsI KOJIIC 1 CHJIOBOTO arperary HoCTiiHO 3MiHIOEThCSI.

Kapnanna nepegaua npusHaueHa Juis nepejadi KpyTHOro MOMEHTY MK BaJlaMH, PO3TallIOBAHUMH il KyTOM APYT 10
npyra. B aBTomo01ii1i kapjaHHa Tepeiada 3aCTOCOBYETHCS, SIK MMPABIJIO, Y TPAHCMICIT i pyJIbOBOMY KepyBaHHI.

3a 101oMOT010 KapJaHHO1 Iepeaadi MOXYTb 3'€THYBaTHCS HACTYIIHI €JIEMEHTH TPAHCMICIT:
IBUTYH 1 KOpoOKa mepenay;
KOpoOKa mepenad i po3aaBaibHa KOpoOKa;
KOopoOKa Iiepesiad i roJIoBHA Iepeaya;
po3naBaibHa KopoOKa i ToJIOBHA Iepeaya;
mudepeHIian i Bexaydi Kojeca.

OCHOBHHUM €JIEMEHTOM KapJaHHOI Iepeiadi € KapJaHHUIl mapHip. 3aneXHo BiJ KOHCTPYKIIil mapHipa po3pi3HAIOTh
HACTYITHI THIY KapAaHHUX Nepeaay:
Kap/JaHHa Iepeaya i3 mapHipoM HepiBHUX KYTOBHX IIBHUAKOCTEH;
Kap/aHHa Iepezaya i3 mapHipoM piBHEX KyToBuX mBuakocteii (LLIPYC);
Kap/aHHa Mepeaya 3 HalliBKapIaHHUM HPY>KHUM IIapHIpOM;
KapJiaHHa repeiada 3 HaliBKapIaHHUM TBEPANM LIAPHIPOM.

Kapnanna nepexava 3 HamiBKaplaHHUM TBEpJAMM MIApHIPOM HA aBTOMOOUIIX HE 3aCTOCOBYEThCA, TOMY IO HE
BIAITOBia€ BUMOraM HagIMHOCTI i TEXHOJIOTTYHOCTI

VY 3aJHBONPHBITHUX ABTOMOOUISIX BHKOPHUCTOBYIOTBCS BalM i3 INApHIpaMHM HEPIBHUX KyTOBHMX IIBHAKOCTEH, y
niepeTHbONPHBITHUX - 13 MIapHIpaMu piBHUX KyToBuX mBuakocreit (ILIPYC).

4.1.1 Kapaanna nepefaya i3 mapHipoM HepiBHMX KyTOBHMX HIBHIKOCTeI

Kapnanna mepenada i3 MmapHIpoM HEPIBHMX KyTOBHX MIBHAKOCTEH Mae yCTOSHY Ha3By — KapJaHHA Iepejaaua,
MOBCAK/IECHHAa Ha3Ba — KapAaad. JlaHuil TWm mepemadi 3acTOCOBYETHCSI B OCHOBHOMY Ha 3aZHBOIPUBITHHX aBTOMOOLIAX M
aBTOMOOLISIX 3 TOBHUM TIPHUBOJIOM.

Kapmanna mepemava i3 mapHipoM HEpiBHHX KyTOBHX IIBHAKOCTEH 3abe3medye mepemady KPYTHOTO MOMEHTY i
kyrom He Ounmbme 20 rpamycis. IIpu OLTbIIMX 3HAYCHHSX 3HAYHO 3pOCTAE HABAHTAXKEHHS HA IIApHIpH, 301IBLIYETHCS
HepiBHOMIpHicTh oOepTaHHs i BiOpauii. Tomy Taki nepenayi He MpUAATHI IS IEPEAHBONPHUBIIHUX aBTOMOOLIIB, TOMY L0 B
HUX NMOTpiOHA Iepeaya MOMEHTY Iij KyToM Oursire 20 rpaaycis.
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Posrnsiremo OynoBy KapaaHHOI mepenadi i3 MIapHipaMH HEPIBHUX KyTOBHX IIBHIKOCTEH Ha MPHUKIAAl aBTOMOOLISA
I'A3-3302 I'azeuns.

Kapnanna nepemada cxiiafa€Tbesl i3 MPOMDKHOTO KapJaHHOTO Baya, IIPOMIDXKHOI OIOPH, 3aJHBOT0 KapIaHHOTO Baja i
TPHOX KapJaHHUX MapHIpiB.

[IpomixHN# KapJaHHWK Baj BHUKOHAHWHA 31 CTaJeBOi TOHKOCTIHHOI TpyOw. Jlo 3agHBOTO TOPIS MPOMDKHOTO Bayia
MIPUBAapEHUH XBOCTOBHK i3 30BHINIHIMH NUIAMH, a 0 IMEPEIHBOTO TOPILS - BWIKA, O SKOi 4depe3 KapIaHHHUN IIapHip
KpIMUTBCS KOB3HA IEpeHs BWJIKA i3 BHYTPIIIHIM HUIILOBUM OTBOpOM 1 OpynoBinOuBaueMm. IlepenHs BuiKa (XBOCTOBHK)
BCTaBJICHAa B MOJIOBXKYBau 33/IHBOTO KapTepa KOpOOKH Iepeaad i BXOAUTH y 3a4eIUICHHS 31 NUIaMi BTOPHHHOTO Baja. [lpu
po0oTi 3a1HBOT MiABICKU BiAOYBa€ThCS MO3IOBXKHIIM 3CyB KapaaHHOI mepenadi. [Ipy mboMy XBOCTOBHK, HEpPEMIIIAIOUUCH 110
LUTiaXx BTOPUHHOTO Bajia KOPOOKH Iepenady KOMIEHCYe i 3pyleHHs. LLminpoBe 3'eqHaHHS 3Ma3yeThCsl MaclioM, 3aJIUTUM Y
KapTep KopoOKku nepezad.

[IpomixkHa onopa siBiisie cO0010 I'YMOBHUil TOpOBaHUI €IEMEHT; 3CEpeIMHN 10 HOTO MPUBYJIKAHI30BaHUH 3aKPUTHUI
KYJBbKOBHH MiIINITHIK, a 30BHI - KpoHmTeitH. [Ilap rymu nmepenikompkae mepenadi Bidpartiii Ha Ky30B i JOITyCKae MepeMileHHS
KapJaHHOI Iepegadi y3I0BXK MO3I0BXKHBOI 0ci aBTOMOO1LIsI. KpoHIIITeHH MPOMiXKHOT Oormopu 00ITaMH KPIlTUTHCS 10 TMOTIEPEIKH
pamu. IlimmumnHEK omopu HE BUMarae OOCIYrOBYBaHHS IPOTSATOM YCHOTO CTPOKY HOTO CiyXOHW. 3amHiil KapJaHHHUN Baj
BUKOHAaHHH 3 TOHKOCTIHHOI TpyOH, O TOPLIB SKOi pHBapeHi BUIKH. Yepe3 KapaaHHUI MIApHIp OO MepeqHbOi YaCTHHH Baja
KpINHUTHCS MUIIIFOBA BHUJIKA CEPETHBOTO MIapHipa. BoHa HamiBaeThCS Ha 3aHIO NUTIIFOBY YAaCTHHY HMPOMIKHOTO Bajla MIiCIs
npoMikHOI omopu. Bix 3cyBiB o mutinax BoHa (ikcyeThCs OOITOM 31 CTOIIOPHOIO MIAH00¥0.

Jlo iHmof 4acTHHM 3aIHROTO KapAaHHOTO Balla Yepe3 XPEeCTOBHHY IIapHipa MpueTHaHui (iaHelb i3 HeHTPYBaJIbHUM
nackoM. BiH kpimuTkcst yoTupMma Oontamu 10 (IaHIs BeIy4ol MIECTEpHI ToJoBHOI nepenadi. KapaanHuil mapHip cKiaaaeTbest
3 BWJIOK 1 XPECTOBHMHH 13 YOTHPMa 3aKPUTHMH TOJYACTUMH HIiAMIMIHAKAMH. Y KOXKHOMY 3 HHX YCTaHOBJIEHO 20 pOJMKiB
(rosmok) miametpom 2 MM. ['OJIKM BHMTOTOBJICHI 3 BHCOKOK TOYHICTIO, MigiOpaHi i1 JaHOTO MiAIIMIHUKA B 300pi i3
XPECTOBUHOIO M ISl PI3HUX MiJIIUITHUKIB HE B3a€MO3aMiHHI. TOMY HENPHUITYCTUMO 3aMiHATH TUIBKM XPECTOBUHY abo
MiAMUITHAKA, BECh KOMIUICKT 3aMiHSAE€TBCS B 300pi, HAaBITh NPH YIIKOMKEHHI X049a O OJHOTO IiIIMIAIHUKA. Y XPECTOBHHY
BKpY4YeHa Ipec-MaclsHKa. 3 Hei Maclo, [0 HAarHITAE€THhCS MACTHIBHHM LINPHIOM, IO BHYTPILIHIX KaHajJax HAaIXOIHTh IO
MiAMUIMHAKIB. YTPUMaHHS Maclia yCepeluHi MiJIIUIHUKIB 3a0e3MeuyeThCsl TYMOBOIO MaHXETO 13 mpyxkuHot. I[lpu
«UIMPULIOBaHHI» KapJaHHOTO INapHipa NpPYKHHA PO3TATYEThCS W HAUIMIOKKM Macia BHIUIMBAIOTh HA30BHI. [omvacti
T AMTUITHAKA 3aIIPECOBYIOTHCS B CHIBBICHI OTBOPH BIJIOK 1 (PIKCYIOTHCS B HAX MPYKHHHUMHE CTOMOPHUMH KiTBIISIMU.

1. XBOCTOBHMK KOB3HOI BHJIKH; 12. TI-noxiOHa ruiacTHHA;

2. OpynoBinOMBa4 KOB3HOT BUJIKH; 13. cromopHa maiiba;

3. KOB3HA BUJIKA; 14. xpectoBuHa;

4. BWJIKa IPOMIKHOTO KapIaHHOI'O BaJa, 15. BuIIKa 3aHBOTO KapJaHHOTO Baja;
5. NpoMiXHHI KapJaHHUH Bal; 16. 3amgHiil KapIaHHUA BaJ;

6. OpynmoBinOuBau, 17. ¢dnanens Bemydoi mecTepHi TOJIOBHOT Iepeiayi;
7. TpOMiXHa OII0pa; 18. 3axHiit kKapJaHHUH WapHIp;

8. 3axmcHe KIJbIIE; 19. romyacTuii migUIMITHUK,

9. NiAIMMIHKMK OPOMDXKHOI OTIOPH; 20. cromopHe KijiblIE;

10. 3axwHCHE KiJbIIE; 21. 6omnr;

11. nurinsoBa BUIIKA, 22. yulinbHIOBAIbHE KiJIbLIE.

Pucynoxk 4.1 - Kapnanna nepenava aBromo0inst ['A3-3302 ,,razens”
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1 - Buiika; 2 - mpy»KHa MOAYIIKA;3 - MiJIIKITHUK IPOMIDXKHOT OIOpU
PucyHok 4.2 - KoHCTpyKILisi TPOMIXKHOT OTIOpH.

[IpomikHa omopa CKJIAAAEThCs i3 MIAPUKOIIIIIMIHUKA 3 TOMIIEHOr0 B T'YMOBY 00OWMYy 2, 3aKpUTy METalleBHUM
KOXyxoM. Oniopa KpilUThCs 10 MONEepeuKy paMu aBToMoOuts. [IpoMikHa onopa A03BOJIsiE 3MEHIIMTH JTOBXHHY KapJaHHOTO
BaJia, IO Nepeae KpyTHUH MOMEHT HiJl KYyTOM, 1 3aro0irTi MosiBi KPYTHIBHUX KOJHMBaHb 1 OMTTS Baa, 110 30UIbIIYE TEpMiH
CIIy)KOW MINIINIHUKIB 1 CHpHs€e IUIABHOMY XOJy aBTOMOOUIA. IlifmmnHMK NpoMiKHOI ONIOpH 1 UUIMIBOBE 3'€IHAHHS
KapJaHHOTO BaJla 3MaIllyl0Th KOHCUCTEHTHUM MacTWioM Y C-1, BUTIKaHHS SIKOTO 3aro0iraeTbesi calbHUKaMH. 30BHI IUTIILOBE
3'€/IHAHHS KapIaHHOTO Tajia 3aKPUTO TYMOBHUM ro()pOBaHUM YOXJIOM, 1110 3a100irae NOTPAILISIHHIO Ty i BOJIOTH Ha HUTILH.

4.1.2. KapnanHa nmepegava 3 mapHipaMu piBHUX KyTOBHX HIBHAKOCTeil

KpyTHuii MOMEHT y TakuxX Iepemadax HepelaeThcs Bif IBHTYHA Ha Kojeco 3a gomomoror asox IIPYCie -
BHYTpIIHBOTO ¥ 30BHIOIHROTO pHc. 4.3. 3oBHimHIN [[IPYC moBuHeH 3abe3nedyBaTtu mepenadyy MOMEHTY TUTBKH B KyTOBHX
HanpsiIMKax, [I0 3MIHIOIOTBCS, @ BHYTpIIIHIH, KpIM TOTrO, i B OCROBOMY HampsMKy. Y Takmii cmoci6 BHyTpimHii IIPYC,
3MIHIOIOYH JIOBXKHMHY BCi€l mepeaadi (aHalOrivHO LUTIOBOMY 3'€IHAHHIO B KapJaHHIH repenadi), KOMIIEHCYE MepeMillleHHs
CHJIOBOTO arperaty IpH pyci aBTOMOOLIS.

3a BCIO icTOpIt0 aBTOMOO1ICOyAyBaHHS 0yJI0 CKOHCTPYHOBAHO HE MEHIIIE JeCsITKa BHIIIB MAPHIPIB, ale Ha TEMePIIHii
4ac B OCHOBHOMY 3aCTOCOBYIOThCs iBa: KynbkoBuid IIIPYC i IHPYC tunm «tpumnomny.

KynpkoBuil mIapHip CKIAJAE€ThCsl 3 KOpIyca i3 30BHIMIHBOI 000WMH, BHYTPIIIHBOT OOOMH, IIECTH KYyJBOK 1
cerapaTopa, 10 BTpuMye Kysibkd. Kyabku po3MmillieHi B KaHaBKax Kopiyca i 000WMH, 10 3'€IHYETHCS 13 MPUBOIHUM BaJIOM
NUTNBOBUM 3'€qHaHHAM. BryTtpimmi 1 3oBHimHI I[IIPYCH KOHCTPYKTMBHO BiJpI3HSIOTHCS: JOPDKKH M KyJIbKH Yy
BHYTPIIIHBOMY INAPHIPI - NpsiMi, a B 30BHIMIHBOMY - paziycHi. PamiycHi 3abe3medyroTs OinbpIIMi KyT HOBOPOTY, a HpsMi
JIO3BOJISIIOTH JIETANSIM INApPHIPIB TEpeMilaTucsi B OCbOBOMY HAaIPSMKY, KOMIIGHCYIOUM KOJMBAHHS ITI€PEIHBOI MiJBICKH M
CHJIOBOTO arperary.
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1-KOPAYC C HAPYXHDA OBOWMON 2-CEMAPATOP 3-BHYTPEHHAA OBOMAMA 4-1WAPHKM

5-nPUBOAHORA BAN B-CTOMOPHOE KOMbUGO 7-TOOPHPOBAHHLIR YEXON B-XOMYT YEXTA

Pucynox 4.3 - KysipKoBUii 1apHip piBHUX KYTOBHX IIBHIKOCTEH

Kynbkosuii IIIPYC (puc. 4.3.) BMarae iHTEHCHBHOTO ¥ MOCTIHHOTO 3MAIlEHHS, HE TEPIUTH Opyay. [ epMeTHUHICT
3abe3neuyeThCsi TyMOBUMH 3aXUCHUMH 4oXjaMH (MIboBUKamu). [THIbOBUKH IIApHIPIB MaloTh (opMy rodpu Ajst TOro, 100
I10pa3, KOJIM MHJIBOBUK CTHCKYETHCS, pO3Ma3aHe M0 CTIHKaX MAacTUIIO IIOBEPTAJIOCA Ha3aj y LIApHIp.

Hlapuipn tuny «rpunon» (puc. 4.4) takox OyBaroTh JIBOX BHJIB: TBepHi M yHiBepcaibHi. Ilepmi 3abe3neuyroTh
nepeiayy MOMEHTY ITii OLIBIIMMH KyTaMH i BUKOPUCTOBYIOTHCS B SIKOCTI 30BHIIIHIX. YHIBEpCaIbHI NPALIOIOTh TP MEHIIHX
KyTax, ajie JOIyCKalOTh OCbOBI IIEPEMILIICHHS - TOMY iX yCTaHOBIIIOIOTB SIK BHYTPILIHI.
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HAPYXHbIW WAPHUP BHYTPEHHUN WAPHUP
Onora

NEPEMEWAETCA
10 AOPOKKAN

Pucynox 4.4 - lllapHip piBHUX KyTOBUX IIBUAKOCTEH THITY ,,TPHIION

[apHip cKIaga€eThCSA 3 KOPITyca, 3'€MHAHOTO 13 BXIIHUM BajoM. Y KOPIYCi HEPYXOMO 3aKPIILTIOEThCS TPUIIPOMEHEBA
Omopa, Ha KIHI[IX SKOi BCTAHOBJICHI OOCPTOBI POJUKH 3 KYJhOBOIO MOBEPXHEIO. YCEpemuHy KOpIyca BCTaBJICHA BHJIKA 3
BUXIZIHUM BJIOM, y SIKiil AJIsl IEpeMillleHHs 110 POJIMKax MpopoOIieH] TP Na3u LWITIHAPUYHOTO NepeTHHy. ToplieBa MoBEepXHs
BIJIKH c(hepHUHA, IO JO3BOIHIIO OJEPKATH OLTBIINI POOOYHH KyT MiXK CITOTyYCHHIMH BaJlaMH.

VYHiBepcanbHUI OIapHIp CKIATA€THCS 3 KOPITyca, TPhOX POJIMKIB, BCTAHOBJICHHUX HA MANbI[i TPHIIPOMEHEBOI OMOPH,
HalpecoBaHy Ha LUIIIBOBY YaCTHHY BUXIJHOTO Baia. Ponmky Ha manpLsix omopy 00epTaroThCs HA TONYACTHX MiANIMITHAKAX. Y
BHYTPIIIHII 4acTHHI Kopiyca 3po0JieHI KaHaBKH i POJMKH, IO 3abe3nedye HEeOOXiAHWH KyT NOBOPOTY BHYTPIIIHBOTO
IIapHIpa, a TAKOXK JIO3BOJISIE OTIOPi MEPEMIIATUCS B TIO30BXXHBOMY HAPSMKY.

Posrnsiremo OynoBy kapaanaoi nepenadi i3 LIIPYCamu Ha npukiani mepeqHponpuBinHUX Moaeneiit BA3.

2108.info

IIpuBox mpasoro mepennsoro komieca; 2. KopoOka mepemau; 3. IlpuBoxg miBoro mepeanboro koiseca; 4. Kopmyc
3oBHimHBOTO IIIPYCa; 5. Cromophe kinmbre obotimu IIIPYCa; 6, 18. O6oiima mapHipa piBHUX KyTOBHX IIBHAKOCTEH; 7, 19.
Cemapartop IIIPYCa; 8, 17. Kymeka IIIPYCa; 9. 3oBHimmi# xoMmyT muisoBuka; 10, 15. [unpoBux IIPYCa; 11. Ymopne
kimere; 12, 14. Ban mpuBoza nmiBoro xoneca; 13. BrytpimHiit xomyT muimsoBuka; 14. @ikcarop BayTpimHsoro [IPYCa; 15,
20. CronopHe Kinblie 000iiMK BHYTpilIHbOTO 1napHipa; 16, 21. Bydep Bana; 17, 22. Kopnyc BayTpimaboro IIIPYCa; 18, 23.
CromopHe Kiblle HalliBOCHOBOI IIECTEPH.

Pucynox 4.5. - [IpuBox nepennix koisic BA3
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ITepenabonpHBiITHUNE aBTOMOOITH XapaKTEpU3YEThCS Hacamrepes] THM, IO TepeaHi KepoBaHi Kojeca OJHOYACHO €
BexydnMu. JIJIS TIOBOPOTY BEAy4YWX KOJIiC Ha Bajax (MBOCSX) MPHWBOJA PO3TAMOBYIOTHCS KYJIbOBI IIApHIpH, sIKi MMOBHUHHI
JIOITYCKAaTH TOBOPOT Koic ©e3 3MIHM MIBHAKOCTI IXHBOTO oOepTaHHs. Lliii yMOBiI 3aI0BOJBHSIOTH KapAaHWU PIBHUX KYTOBHX
IIBUAKOCTEH (CHHXPOHHI KYJBOBI MapHipw). 3BMYaiiHUN KapJaHHUH MapHip y MUX YMOBaX MIBHIKO BHXOIWTH 13 ATy, TOMY
0 TIPH BIAXIICHHAX HOTO Beaydoi i BEeHOI JTaHOK CTBOPIOETHCS HEPIBHOMIpHA MO KYTOBIH MIBUAKOCTI Mepeaada oOepTaHHS
Ha BeZIeHy JIaHKYy. Lle BUKIMKae nepeBaHTa)KeHHS BaJiB IPUBOJA i IIBUKE 3HOLTYBaHHS KapAaHHOTO IapHipa.

Y cyuacHHUX NepeIHbONPHUBIIHUX aBTOMOOULIAX JUIl NPUBOJA IEPEAHIX KOJIC 3aCTOCOBYIOTHCS MIBOCI i3 JBOMa
CUHXPOHHHMMH KYJIbOBUMH IIAPHIPAMH.

3acTocoByBaHMIi Ha aBTOMOOIN HpPHBOJ TNEpPEIHIX KONC KOMIAKTHWH i Hajiiimuii. Moro noBropiumicts mnpm
MpaBWIBbHIA eKcIUTyaTamii aBTOMOOUIA BHcOKa. lle 3abe3meuyeThCs JOCKOHANICTIO KOHCTPYKINI IIAPHIPIB, Mig00poOM
MOJIMIIEHUX MaTepiaiB, TOYHICTIO BUTOTOBJICHHS JIeTalel, TapHOI0 TePMETHYHICTIO IAapHIPiB 1 3aCTOCYBaHHSIM CHELiaIEHOTO
MacTuia.

IIpuBoau mpasoro 1 i miBoro 3 Kojic MalOTh OHAKOBY KOHCTPYKIIIO W BiAPI3HAIOTHCS BalaMy, IO Y IIPHBO/A JIBOTO
KoJIeca CYIUTbHUI, a B TIPaBOTO - TPyOUYacTHil, a TaKoXK AOBXKHHOI. OCTaHHE TOSCHIOETHCS 3MIMICHHSIM KOPOOKH Tepenad y
JIBY CTOPOHY Bifl OCi aBTOMOO1IS.

[IpuBoa KOKHOTO KOJeca CKIANAEThCS 13 ABOX KapJaHHUX IIAPHIPIB PIBHUX KYTOBHUX MIBHIKOCTEH i Baja. 30BHIITHIH
IapHip, 3'€MTHAHUN 3 MATOUYMHOIO KoJIeca, CKIIaIaeThes 3 Kopiryca 13, cemaparopa 6, BHYTPIITHBEOT 000#iMHu 4 1 IIECTH KYJIbOK. Y
KOpITyci mapHipa # B 000¥Mi BHKOHaHI pafiyCHi JOPIXKH KOYEHHS, KPUBH3HA SKHX Ma€ MepHAiaHaJIbHE HAMPSIMOK. Y IHX
JIOPIXKKaX PO3TALIOBYIOTHCS KYJIbKH, 11O 3'€MHYIOTh MiXk co00t0 Kopryc 4 i BHYTpilIHIO 000iiMy 6. Kynbku nomiieHi y BikHax
cernapatopa 7 i yTpUMYIOTbCS HUM B OJHIHM IUTONIMHI. BHAcHigoK 1bOro BinOyBaeThCsl LEHTPYBAHHS BHYTPILIHBbOI 00oWMH i
Kopmyca mapHipa. Pobounii KyT TOBOPOTY 30BHIIIHBOTO HIapHipa 10 42°. BHyTpiuHs o6oiiMa HacapKeHa Ha IUTIY Baia 8 10
ynopy B kinblie 11. YTpumyerscst 00oliMa Ha HITiIaxX Bajia CTOHOPHUM KiTbLEM 5.

Cenaparop Mae cdepryHy MOBEpXHIO i BiKHa miJ Kyjbku. BiH 3a0e3nedye CHHXPOHHICTH OOEpPTaHHS BajiB, LIO
3'€IHYIOTh IMIAPHIPOM, 32 PAaXyHOK YCTaHOBKH KyJbOK 3 O€3CEKTOPHOIO IUIONIMHOIO KyTa MEPECiYHHMX OCEeH JIAHOK IIapHipa,
TOOTO BHKOHYE POJIb AibHUKA. BHACIIIOK IBOT0, HE3aJICKHO BiJ KyTa MOBOPOTY INApHipa, KyJIbKH 3aBKAN BTPUMYIOTECS B
IUIOLIHMHI MOCTiHHOI YacToTH o0epraHHA. ORHOYACHO Yepe3 CemnapaTop NMEpeAacThesi KPyTHHH MOMeHT. g repmermsamii
MTOPOXKHUHU MIapHipa 3aCTOCOBYETHCS ToppoBaHUN TyMoBHI 9oxou 10, o Ha KopIyci mapHipa i Ha Baiy 12 mpuBoja Kojeca
KpinuThes xomyTamu 9 i 13.

l'epMeTnyHicTs MicHp TOCAAKH YOXJa 3a0€3MEUyeThCS KIUTBICBUMH KaHaBKaMH Ha KOPHYCi INapHipa, y sKi
BTHCKA€EThCSl YOXOJ MPH 3aTsAryBaHHI XOoMyTa. 3 IHIIOTO OOKy KaHAaBKM BHUKOHAHI B CamMOMYy 4YOXJi, BOHHU CTBOPIOIOTh
nabipuHToBe yulinbHeHHs. OcboBe (IKCyBaHHS 4YOXJa Ha Bally JOCATAETbCS YIOPHHUMH OYypTHKaMu Ha Bally IIPHBO/JA.
Crsiryrodi XoMyTH BHKOHAaHI 31 CTaJeBOl CTpiuKM, Ha sIKid BHIITaMITyBaHI TpW THi3na W oauH ¢ikcyrouuii 3y0. [IBa ruizna
CIIy)KaTh JUis CTSATYBaHHS XOMYyTa CIELIJIbHUM IPUCTOCYBAHHSIM, Y TpeTe 3axoAuTh ¢ikcyrounii 3y6. Ha uumnboBuit
HAKOHEYHHK KOpITyca IapHipa Haca/pKy€eThCs MaTOYMHA MEPEAHBOTr0 Koyieca. BoHa KpinuThCs CAMOKOHTPOBAHOO IaliKo¥o.

BHyTpimHiil mwapHip 3'eHyeTbCcs 3 HaliBOCHOBOIO MIECTEepHEIO JudepeHiiana. BiH Mae He3HaYHI KOHCTPYKTHBHI
BiIMIHHOCTiI B IOPIBHSAHHI i3 30BHINIHIM mIapHipoM. Hacammepen B ToMy, IO JOPIKKKA B KOpITyCi IIapHipa i B 00oHMIi
BUKOHAHI NPSMHMH, a HE DPAJlyCHUMH, IO JO3BOJISIE NETalsIM IIapHipa NepeMilliaTucsl B MO3A0BXHbOMY HampsiMky. Lle
HEeoOXiTHO JuIsd KOMIEHcanii mepeMillleHb, BUKJIMKAHUX KOJIMBAaHHSAMH NEepeJHbOI MiABICKM W cHiIoBOro arperary. 110310BxHE
mepeMimieHHs 000MMH B KOPITyCi IIapHipa OOMEXKYEThCS 3 OIHIET CTOPOHH APOTOBHM (QikcatopoMm 16, 3 iHmOro OOKy -
tactMacoBuM Oydepom 18. DikcaTop ycTaHOBICHUH y KaHaBKY KOpITyca IIapHipa, a Oydep y Topels Baja IpHBojaa Kojeca.

XBOCTOBHK KOpITyca MIapHipa 3'€IHYETHCS 3a JOIMMOMOTOI0 IDIIB i3 HAIIBOCHOBOK IIIECTEpHEI0 AudepeHIiiana.
HaniBochoBa miectepHsi BTPUMY€EThCS Ha LUTIIAX Bajla CTONOPHUM KinbleM 23. 3axucT Aeraneil mapHipa Bia il Bojoru u
Opyny 3IIHCHIOETBCS B Takui ke crmoci0, K i y 30BHiHBOro mapHipa. Ilpn ckimamaHHI KapJaHHWX IMIApHIPIB y HUX
3aKIagacTecs crneniaabae Mmactmio HIPYC-4.

IIpn excmmyaTtamii aBTOMOOiNS 3aMiHA MacTHia HE BHUKOHYETHCS, SKIIO YOXJIM 3a0e3MedyloTh TepMETHYHICTH
mapHipiB. [IprBoan nmepeaHix KoJlic MpaIiooTh y HAKOUIBIT BaXKKHUX 1 HECTIPUATINBUX yMOBaX, TOMY IO BOHH PO3TAlIOBaHi B
30HI HAHOLIBIIOrO BILIMBY BOJOTH I Opyay ¥ mepenaroTh KPYTHHH MOMEHT Ha KoJieca IijJi KyTaMH i HaBaHTQKCHHSMH, 10
MOCTIHHO 3MIHIOIOTHCS. BHCOKa TOYHICTH BHUTOTOBIICHHS JETajled IIapHIpiB, 3aCTOCYBaHHS BHCOKOSIKICHMX MarepiaiiB i
MacTuia 3a0e3nedyIoTh HaAiiHy poOOTy By3na y LUMX YMOBax, aje TUIBKH NpH 30epeXeHHI repMeTHYHOCTI mapHipis. Tomy
HEOOXiTHO MEepiOMYHO TEePEBIPSITH CTAH 3aXUCHUX YOXJIIB 1 XOMYTIB, 1100 BYaCHO BUSIBUTH Ha HUX TPillMHH, Aedopmarii abo
CIIIZIM 3a4illaHHs 00 JOPO’KHE MOKPHUTTS i BXKUTH 3aX0JIiB 110 1X 3aMiHi. L[uM caM¥uM nomnepekyeThest epedacHe 3HOITYBaHHS
IIapHipiB.

4.1.3. Kapaanna nepenaya 3 HalliBKapJIaHHUM NPYKHUM LIApHipoOM
[Ipy»xHi HaniBKapJaHHI MApHipH JOMYCKalOTh Nepeaady KPyTHOIO MOMEHTY MK JIBOMa BaJaMH, PO3TAIIOBAHUMH ITiJ|
JIeSTKUM KYTOM OJMH JIO OJIHOTO; IIe TOCSTAEThCS 3a paxyHOK Aedopmariii mpy>kHOI JJaHKH, 1110 3B's3ye oOuaBa Baiu. [IpyxHa

JIaHKa MOXKe OyTH T'yMOBOK a00 T'yMOBOTKaHHHHOI, MOCHJICHOI) BHCOKOMILHMMHU IITyYHHMH HHTKaMH a00 CTalleBHUM
TPOCHKOM.
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1 - raiika; 2 - BeneHHiT Bax KOpOOKH mepeay; 3 - maiiba cromopHa; 4 - 6onr (3 mrt.); 5, 6 - dhianmi mydty; 7 - oboiima; 8 -
KapaaHHWi Baw; 9 - canpHUK; 10 - cromopHe kinmbIe; 11 - kinmbIle, mo neHTpye; 12 - yurinsHIoBaq
Pucynoxk 4.6 - [Ipyxua mydra ['yico

Ipyxua mydra ['yi6o (puc. 4.6.) sBisie cOO0I0 MOMEPETHRO CTUCHYTHH TYMOBHH NPYXHUN IIECTUTPAHHUHN CIIEMEHT 3
MPUBYJIKAaHI30BAHUMH METAJCBUMH BKJIaJUIIaMH. ['yma Kpalle Npamioe Ha CTHUCK, YAM Ha PO3TATaHHS, TOMY IOTIEPEaHS
Hampyra 3HIDKYE HApyTy PO3TATaHHSA IpU Iepenadi depes miapHip KpyTHoro mMomeHty. Lls Mydra BigpisHA€ThCS TapHUM
JneMIpipyBaHHSIM KPYTHIIBHHX KOJIMBaHb 1 KOHCTPYKTUBHHMX CTYKOTIB. KpiM Toro, BoHa JONMyCKae KyT MiX BaJlaMH, LIO
3’€THYIOTBCSL 1O 8° i OChOBe INepeMillleHHs A0 £12 MM, a TakoXX BHUKJIIOYAE€ HEOOXIAHICTh OOCIYyroByBaHHs. 3aCTOCYBaHHS
Takoi My(pTH y BACOKOOOOPOTHHX TPAHCMICISIX BUMarae yCTaHOBKHU €JIEMEHTA, 110 LIEHTPYE.

[lepeBaramu HamiBKapZaHHOTO LIapHipa €: 3HWKEHHs IMHAMIYHMX HABaHTAKEHb y TPaHCMICIi NpU pi3KMX 3MiHax
4acTOTH 00epTaHHs (HAMPUKIIAI, MPH Pi3KOMY BKJIIOUCHHI 3YCTUICHHS); BIICYTHICTh HEOOXITHOCTI 00CIyroByBaHHS B MPOIECI
eKCIUTyaTallii. 3aB/sIKH eJIACTUYHOCTI TaKMH IIapHIp OITyCKaEe HEBEJIMKE OChOBE MEPEMILICHHS KapJaHHOTO Bajia.

Ilpyscuuii naniekapoannuii wiapuip TIOBUHEH LEHTPYBAaTHCS, iHaKmie OalaHCYyBaHHS KapJaHHOTO Baja MOXeE
MOPYIIUTHUCS.

SIK mpuKiaz 3acTOCYBaHHS IPY)KHOTO KapAaHHOTO IIapHipa Ha puc. 4.7 HaBeleHa KapAaHHA Mepeaavya aBTOMOOUIA
BA3 (xnmacuka). Tyt npyxHuil noixykapAaHHUH IIapHIp YCTaHOBJIEHHH HA MEPEJHBOMY KiHII ITPOMIKHOTO KapJaHHOTO Baja.
[MpyxHa mrecTurpanHa JilaHka (rymMoBa My(dTa ) Mae HIiCTh OTBOpIB, YCEepeIuHi SKMX MPUBYIKAHI30BaHI METaJeBl BKIAIMIIII.
I'ymoBa 51aHKa Tepe]; yCTAaHOBKOK Ha OONTH (aHIiB MOINEPEeJHbO CTArHYTa Mo nepudepii MeTaJeBuM XoMyToM, 0e3 4oro
OTBip Yy My®Ti He 30DKUThCS 3 OontaMu (MCNsi CKJIaJaHHS XOMYT 3HIMAeTbes). Y Takuil crocid rymoBa JaHKa OJEPKYE
noriepeIHe HanpyKeHHs. ['ymMa mnpaiitoe Kpaiie Ha CTHCKaHHS, YMM Ha PO3TATYBaHHs, TOMY JaHUi 3aXijl 3HIKYE HAIpPyKEHHS
PO3TATYBaHHSI PH MepeAadi yepes LIapHip KPYTHOTO MOMEHTY.

5‘@ 17 18 19

20

1 - enactiuna My(ra; 2 - 0OAT KpimIeHHs enacTHYHOI MyQTH 10 (uaHLs; 3 - XpecTOBUHA; 4 - CAIBHUK; 5 - CTONOPHE
KUTbIle; 6 - MIANIUITHAK XPECTOBHHU; 7 - raiika; 8 - dmanens emactuunoi MmypTu;9 - canphuk; 10 - oboiiMa campHuka; 11 -
KpoHIITEeHH Oe3mneky; 12 - 60T KpilieHHS KpOHIITEeHHA 10 MPOMIXKHOI onopw; 13 - mepeaHiit kapaaHauii Bawr; 14 - KpOHIITEHH
mpoMikHO{ omopu; 15 - mpomixkHa omopa; 16 - BIiIKa mepeIHsOro KapAaHHOTO Bana; 17 - 3amHill KapmaHHuWH Bam; 18 - Brika
3aTHROTO KapAaHHOTO Baia; 19 - dhianers Bemydoi mectepHi TosioBHOI mepenadi; 20 - raiika; 21 - 60T KpimyIeHHS BUJIKH.
Pucynox 4.7. - Kapnanna nepenada 3 HalliBKapIaHHAM HPYKHUM IIapHIpOM
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Onuc KOHCTpPYyKIii

KpyTHUiIT MOMEHT BiJl BTOpHHHOTO BaJjia KOPOOKH Tiepead MmepeaacThesl Ha eacTHIHY My(TY, BiJl HEl - 32 TOTIOMOTOI0
IUTHIIFOBOTO 3'€JHAHHS - HA TIepeHil KapJaHHUH BaJl, Bill HepeAHBOTO KapAaHHOTO Bala Yepe3 KapIaHHUH mIapHip - Ha 3a1HiH
KapJaHHW BaJ i BiJl HBOTO Yepe3 1HIINH KapAaHHUHA MIapHip - Ha (IaHIEeBY BHIKY, 3'€THaHY i3 BEIy4OI0 MIECTEPHEIO TOJIOBHOI
nepenadi. Jlns racinHs BiOpariit 3amHii KiHEUb IMEepeIHROr0 KapAaHHOTO Bajla BCTAHOBJICHUH y MPOMDKHIA MPYXHIH omopi,
TIOB'SI3aHOT 3 KY30BOM.

Kapnanuwuii Baj siBisie cOO0¥0 TOHKOCTIHHY CTaJIeBY TPYOY.

Y mepeaHpOro KapJaHHOTO Baja i3 JBOX CTOpIH NpHBapeHi NUIIBOBI HaKOHEYHWKH. Ha mepenmHii OuUTibOBUMA
HAaKOHEYHMK BCTAHOBJICHMH (aHeup enacTMdHOol My(TH, Ha 3ajaHIM - BWIIKa KapjaanHoro miapaipa. llnminpoBe 3'enHaHHS
¢anns enacTudHOi My(TH YIIUIbHEHE CAJIbHUKOM, MiATUCHYTUM 000iMolo. [ MONMOBHEHHS MacTwia B ILTIIEOBOMY
3'eHaHHI Y (IaHI enacTUIHOT My(TH € O0TBip 13 mpoOKkoro. Yepes koxHi 30 THC. KM IPOOIry IITIBOBE 3'€JHAHHS 3MAIYETHCS
MactusioM ®uon-2B abo Ouon-1.

Emactrana mydra ckinagaeTses i3 MECTH CTaJeBUX BKJIAIUIIIB, 3'€THAHUX TYMOBIUMH NIEpEeMUYKaMH. 32 paXyHOK CBOET
MIPY’KHOCTI My(Ta raCHTh PUBKH B TpaHCMicii aBToMo0is1. Enactinuna MydTa KpinmuThCs 10 (pIaHIss BTOPHHHOTO Bajla KOPOOKH
nepenad Tpboma 00JITaMH, MPOIYIIEHUMH KPi3h OTBOPH y BKIAAUIIAX. TPH HIOINX OTBOPHU CIY’KaTh JJIS KPIIICHHS MY(QTH 10
(bnaHIs NepeAHbOTO KapIaHHOTO BaJa.

o TopuiB 3a1HROr0 KapIaHHOTO Balia IIPHBapeHi BIJIKH KapaHHHUX MIApHipiB.

KapaaHHWii 1apHip CKIQJAETHCS 13 XPECTOBHHY 3 MIIIUITHUKAMH, [0 3'€IHY€E JIBa BUJIKU OJUH 3 OTHHM. XPECTOBHHA
Ma€ YOTHPH ILUIHM, HA SKI HaJiBalOThCS KOPIYCH MIIIIMIHUKIB 3 TOJKAMH (TOHKMMH POJIMKamMM). Y BYIIKaX BUIIOK KOpIyca
MIIMIAITHAKIB QIKCYIOTHCS CTOMOPHUMH KinbLsIMH. JIJ1s 3aXUCTy Bif Opyay MiALIMITHUK YIIIJIBHEHUH CAIbHUKOM, HaJIITHYTUM
Ha UMM XPECTOBHHHU.

KapnanHa mnepenaua OanaHCYeTbCss Ha  CIEIaJbHOMY CTEHAl; JAucOasaHC yYCYBaeThCsl IPHUBApIOBaHHAM
OanaHCyBaJIbHUX IUIACTUH A0 TPYO KapAaHHUX BaJliB.

IIpu po3’emHaHI YacTHH KapJaHHUX BaliB HEOOXigHO (apOoro abo KepHEpOM BiA3HAYNTH IX B3a€EMHE PO3TAITyBaHHS,
o0 IpH CKIIaJaHHI BCTAHOBHUTH Ha TomnepeaHi Mics. Kapmanai Bamu HeoOXigHO BigOamaHCyBaTH 3aHOBO (200 3aMiHHTH) IpU
BTpaTi OalaHCYBaJ bHUX IUIACTHH, nedopmarii, 3aMiHi Jeraneid kapmanHoi mepenaui. JucOamaHc KapaaHHOI mepenadi
NPUBOIUTE O TOMITHHX BiOpawiii Ha BHCOKMX MIBHAKOCTSAX. CHIIBHUIL IHcOanaHC MOXe BUKIHMKATH PyHHYBaHHS KapIaHHOI
mepeadi i CycigHIX arperaris.

4.2. T'onoBHi nepegaui

lecrepeHHuil MexaHi3Mm, IO MiIBHUILYE TEpeJaTOYHE YHCIO TPaHCMIicii aBTOMOOLIS, HA3UBAETHCS TOJIOBHOIO
nepenavero.

lonoBHa mepenava CJOy:KUThb sl MOCTIHOTO 30UIBIIEHHS KPYTHOTO MOMEHTY IBHMIYHA, SIKUH MiJBOAMTBHCS 1O
BEy4HUX KOJIC, i 3MEHIICHHSI NIBUAKOCTI IX 00epTaHHs 10 HEOOXITHUX 3HAUYEHb.

lonoBHa mepenava 3abe3nmedyye MaKCUMajbHY LIBHJIKICTh PyXy aBTOMOOIIS Ha BHIIIH mnepenadi i ontumasibHa
BUTpaTa MaJMBa BIAMOBIAHO 10 ii mepemaTo4yHOro 4ymcia. IlepemaTodHe YMCIIO TOJNIOBHOI Mepemadi 3aJeXKHTh Bix Ty i
NPU3HAYCHHS aBTOMOOLIA, a TaKOX ITOTYXKHOCTI i HIBHAKOXITHOCTI JBHTYHa. BelMynHa meperaToYHOro YHciia T'OJOBHOI
mepeaadi 3BHYAHO CTaHOBHUTH 6,5...9,0 y BaHTaxHHX aBTOMOOULTB # 3,5..5,5 y merxoBux aBTOMOOLTIB. Ha aBTOMOOIIIX
3aCTOCOBYIOTHCS Pi3Hi THIIH TOJIOBHUX riepenad (puc. 4.8).

y————| InaBHas mepefaya f——————
\ \

— Odunapras | [ Heoiinasn

- LinmHapHyeckKas | | LleHTpansHas

o Konuueckast | | PasHecenHas |
.| TnnonHas |

L YeppsuHas |

Pucynok 4.8 - Tunu roioBHUX epenaq
4.21  Opunapwi rooBHi mepenayi

OnuHapHi TOJNIOBHI Mepenadi CKIIaTaloThCA 3 OJIHIET TApH MIECTEPEHb.

HuainapuyHa roJioBHA nepeaava 3aCTOCOBYETHCS B TEPETHLONPUBITHUX JIETKOBHX aBTOMOOIIISAX TP MOTIEPEIHOMY
pO3TANIyBAaHHI JBHTYHA il PO3MIIYeThCS B 3aTaNBHOMY KapTepi 3 KOPOOKOIO Iepenad i 34erieHHAM. 11 mepemaTodHe umcio
JopiBHIOE 3,5...4,2, a mIeCTepHI MOXKYTh OYTH TPSAMO3yOMMH, KOCO3yOUMH 1 mieBpoHHUMH. [MmiHApUYIHA TOJIOBHA Tiepenada
Mmae Bucokuit KKJI — ne menm 0,98, ajse BoHa 3MEHIIIy€e TOPOKHIM MPOCBIT B aBTOMOOLIS i OLIbIIE IIYMHA.

Koniuna rosioBHa mepemaua (puc. 4.9, a) 3aCTOCOBYEThCS Ha JITKOBHUX aBTOMOOUISX i BaHTaKHUX aBTOMOOLISAX
MaJioi i cepeaHboi BaHTaxomigioMHocTi. Oci Beqydoi i BeZIeHOI ecTepeHb y KOHIUHIM IoJIOBHIN mepenadi jiexars B OfHIN
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IUTOIIMHI I TepeTHHAIOThCA, a MIeCTepHI BHUKOHAHI 31 cHipadbHMMHU 3yOamu. [lepemada mae MigBHINEHY MIIHICTH 3y0iB
niecTepeHb, HEBEIHMKI PO3MIPH i T03BOJISIE 3HU3UTH LIeHTp Baru aBToMoOis. KKJI koHiuHOT rosloBHOT mepeaadi 3i CriipalbHUM
3yoom 0,97...0,98. Ilepedamouni uucna xoniunux conosHux nepeoay 3,5..4,5 y NerKOBUX aBTOMOOINIB i 5...7 y BaHTaXHHUX
aBTOMOOLTIB 1 aBTOOYCIB.

autoustroistvo.ru

LUuvnuHapuyeckas KoHuvyeckasn MnongHan YepeAuHan

Pucynok 4.9 - T'onoBHi nepenayi

I'nnoinHa rosoBHa nmepenava (puc. 4.9, 6) Mae MHPOKE 3aCTOCYBAHHs HA JETKOBHX 1 BAHTAXHUX aBTOMOOLIsIX. Oci
BeAy4Oi i BeleHOI LIeCTepeHb T'MIOiAHOI IOJIOBHOI Mepeiavi Ha BigMIiHY BiJi KOHIYHOI He Jie)aTh B OJHIM IUIOLIMHI i He
MePETUHAIOTHCS, a NepexpertytoTbes. [lepenaua Moxke OyTH 3 BEpXHIM ab0 HIKHIM TUTIOIHAM 3MiLlleHHsIM. [ umoinHa ronoBHa
nepejiaya 3 BEPXHIM 3MIIIEHHSAM BUKOPHUCTOBYETHCS Ha 0AaraToBiCHUX aBTOMOOUIAX, TOMY IO BaJ BeAyd4Ol MIECTEPHI MOBHHEH
OyTH IPOXiAHUM, a Ha NEPEIHBOIPUBIAHUX aBTOMOOUIAX - BUXOASYM 3 YMOB KOMIIOHYBaHHA. | 0JIOBHA mepepava 3 HIDKHIM
THIIOiJTHAM 3CYBOM LIMPOKO 3aCTOCOBYETHCS HA JIETKOBUX aBTOMOOIIIAX.

Ilepeoamouni uucna 2unoioHux 20106HUX Nepeday JIETKOBUX aBTOMOOLTB 3,5..4,5, a BaHTa)KHMX aBTOMOOLIIB it
aBToOyciB 5...7. ['umoinHa roioBHa mepegada B TMOPIBHAHHI 3 IHIIAMHU Oinblie MimHa i Oe3IIyMHA, Ma€ BHCOKY IDIaBHICTH
3a4eIUIeHHs, MaIorabdapuTHA i 1 MOXKHA 3aCTOCOBYBAaTH Ha BaHT)XHHUX aBTOMOOUIIX 3aMICTh IOJABIHHOI TOJIOBHOI mepemadi.
Bona mae KK/, piBumii 0,96...0,97. Ilpy HMKHBOMY THUIOIZHOMY 3MIIEHHI € MOXJIMBICTh HIDKYE PO3TAIyBaTH KapAaHHY
nepenadyy W 3HM3UTH LIEHTP Bard aBTOMOOLIS, MiABHMIIMBIIM HOro cTikkicTh. OJHAK T'MIIOIJHA TOJIOBHA Iepejiavya BUMarae
BHUCOKOI TOYHOCTI BHUI'OTOBJICHHS, CKJAJaHHS 1 perynoBaHHA. BoHa Takok BHMarae uepe3 MiJBHIIEHE KOB3aHHsS 3yO0iB
LIECTEPEHb 3aCTOCYBAHHS CIEI[iaJIbHOTO TUIIOTAHOTO MAacla i3 cipyacTUMHU, CBUHIIEBUMH, (pocopHUMH 1 IHIIMMU MTPUCAIKAMH,
110 YTBOPIOIOTH Ha 3y0ax mecTepeHb MIlIHY MacisiHy IUTBKY.

Yeps'sauna rojoHa nepeaava (puc. 4.9, B) Moxe OyTH 3 BepxHiM a0 HIDKHIM PO3TallyBaHHIM YepB'sKa MO0
yepB'suHOi mIecTepHi 4, Mae mepejnatodHe uucio 4..5 i y Iel 4ac BUKOpHCTAeThes pifko. [i 3aCTOCOBYIOTH Ha JeAKHX
0araToBICHIX aBTOMOOUIAX. Y MOPIBHSHHI 3 iHIIUMH THUIIAMHU YEepB'sTYHA TOJIOBHA Iepe/laya MEHIIIa o po3Mipax, OiIbII THXa,
3a0e3neuye OiNMbINe TUIABHE 3a4eIUICHHS M MiHIMANbHI JUHAMiYHI HaBaHTaxeHHsA. OmHak mepemada mae HavmeHmuin KK]]
(0,9...0,92) i mo TpyaOMiCcTKOCTI BUTOTOBIICHHS i 3CTOCOBYBaHUX MaTepiaiiB (0JIOBSIHKCTast OPOH3a) € CAMOIO JOPOTOIO.

UYepn'suHi TOJOBHI Mepeaadi 3aCTOCOBYIOThCS B aBToOycaxX (HMMHU OCHAIlleHa TPEeTHHa aBCTPANiHCHKUX aBTOOYCIB) i
0araToBICHMX BaHTaXXHUX aBTOMOOUIAX (amepukaHCBhKi Peterbilt, amrmiiiceki Atkinson, Seddon i iH.). Ueps'sk Moxe
nepeOyBaTH SIK HaJl YSPB'TIYHAM KOJICCOM, TaK i IMiJ HAM.

Po3risiHeMO KOHCTPYKIIiIO OJJMHAPHOT TTepeadi 3aJHbOIPUBITHOTO aBTOMOOLIS Ha npukiani BA3 (knacuka).
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14 \15 m——

27 26 25 24

238 22 21 20

1 - 3amipHe Kinble MmiBoci; 2 - rambMOBa KOJIOIKAa; 3 - TaubMoOBHi Oapaban; 4 - OONT KpiluleHHS Koieca; S -
HanpsMHUA MTH(T; 6 - TaTBPMOBUI IIIIHAP; 7 - TaIBMOBHU MIMT; § - MIAMIMITHUK MiBoci; 9 - Mamkera miBoci; 10 - omopHa
gamka npyxuayn; 11 - migmunank gudepenniana; 12 - canys; 13 - kopmye nudepenmiana; 14 - BemeHa mecTepHs TOJOBHOI
nepenadi; 15 - carenmit; 16 - HamiBochOBa mmIecTepHs; 17 - OONTH KpiIICHHS penyKTopa A0 KapTepa 3aJHbOTO MocTa; 18 -
MIAMIAITHAKY Bexy4ol mectepHi; 19 - mamxera daanus Beaydoi mectepsi; 20 - Guanenp; 21 - raiika Beaydoi mectepHi; 22 -
KijJIblie OpYyZOBIIOBIIOBaY; 23 - po3mipHa BTyNKa; 24 - peryioBajibHa Mpokiajaka (Kible); 25 - Bemyya mectepHs; 26 - Bich
cateniTiB, 27 - KOpIyC peaykropa; 28 - 0anka 3aHpOro Mocta; 29 - miBBICh.

Pucynox 4.10 - OnunapHa rojoBHa nepenada aBromo0inst BA3

Onuc koHcTpyKLii

3amHii MICT aBTOMOOLIS BUKOHAHHH Y BUIJIA/I IyCTOTUIOl OaJKH, IO TOPIB KO MpUBapeHi (IIaHIl 3 TOCaAKOBUMHU
MICIIIMH TIiJI TIAIIAITHUKY MTBOCEH i OTBOpaMU [UIA KPIIUICHHS TaJbMOBUX IIUTIB. Y cepequHi A0 Oanku 0O0JITaMH KPIMHUTHCS
PEAYKTOp TOJIOBHOI Iiepenadi 3 audepeHmiaiom, a 3 00Ky (ranmiB y 6anky BcTaBJeHI B IMIBOCI, IO MEePENAlOTh KPYTHHHA
MOMEHT BiJl peyKTopa JI0 3aJHiX KOJIiC.

3amHii MICT Y BCIX «KIACHYHHX» aBTOMOOLTIB BA3 (kpiM MOBHONPHUBIAHUX Mojeneil) yHi(pIKOBaHUH 1 3aJIeKHO BiX
MOJIeJll MOKE€ KOMIUIEKTYBATHCS PEAYKTOPOM 3 IepenatoyHuM uduciioM 3,9 abo 4,1. Benywa ii BeieHa 1ecTepHi peaykTopa
MiI0MPalOTHCS MTapaMy i PU YIIKODKEHHI Xoua O OJHI€l 3 HUX - 3aMIHSIOTHCS B KOMIUIEKTI. Beyua 1iectepHsi BCTaHOBJICHA
Ha JIBOX DPOJIMKOBUX KOHIYHHMX IiJIIMUIHUAKAX, MDK X BHYTPIIIHIMU KiJbLSIMH BCTaBJIeHa INpYKHa po3mipHa BTynka. [Ipu
3aTATYBaHHI TaliKM Ha XBOCTOBHKY BEAy4Oi IIEeCTepHi I BTyNIKa aedOopMyeThCs, 3a0e3Medyloud IMONepenHill HaTar y
MIIMUITHAKAX.

Mix BeIy4oro IIeCTepHErO i ii MiAMIMITHUKOM yCTAaHOBJIECHE PEryiOBaJbHE KiJIbIlE, 10 BU3HAYA€ OCHOBE MOJIOXKECHHS
Bey4oi mectepHi. Beaena mectepHs roJoBHOI Iiepeadi KpinuThest 60JITaMu JI0 Kopiryca andepeHiiiala, 110 BCTAaHOBICHUH Ha
JIBOX POJMKOBHMX KOHIYHUX HimmmnHukax. IlonepeqHid HaTAr y HuX MHiJIIUIIHUKAaX, a TaKOXK BEJIMYMHA 33a30py MK 3ybamu
Beaydoi W BEIEHOI IIeCTepeHb PETYNIOIOThCS KiJbLIEBUMH TaiiKaMM, 3arOpHEHHMMH B PO3HIMHI ITOCTENi ITiJIIUITHUKIB.
VYcepenuni kopmnyca nudepeHIiaga Ha Oci BIJIBHO CTOSTH JBa CaTENiTH, IO BXOJATh y 3aueIUICHHS 3 HalliBOCHOBHMH
HIECTEPHSIMH.

[liBBichb BHYTpIIIHIM KiHIEM BXOAWTH Y LUIIIBOBHH OTBIp HamiBOCHOBOI IIECTEPHi, & 30BHILIHIM OIMPAETHCS Ha
KYJBKOBHUH MiJIINITHYK, [0 BXOAUTH Yy (uiaHenb Oanku il QikCyeThea TaMm MiacTHHOIO. [ImacTuHa pa3oM 3 MacioBinOuBaue i
IIUTOM TajibMa KPiMHUTHCSA 4oTUpMa Oontamu A0 ¢uaHIs Oanku. Y THi3AI 6aJkyd MOCTa BCTaHOBIIEHA MaHkeTa. Bix ocroBoro
3CYBY MiINIMMHUK (IKCYEThCsl HA TIBOCI 3amipHUM KijablleM. Ha MHTI TambM KpIiMIAThCS TalbMOBI KOJIOJIKH, TalbMOBHUI
IITIHAP 13 TPYOKOIO TiIBEICHHS TalbMOBOi PIIMHM W OOOJOHKA Tpoca CTOSHOYHOTrO raieMma. Jlo ¢manms miBoci nBOMa
HaMPSAMHUMHA ITH(TAMH KPITUTHCS TanbMOBHHA OapabaH. J{ns 3anMBaHHS i 37MBY Maciia BCTAHOBJIEHI JBi IPOOKH 3 KOHIYHOIO
piznboI0.

Konerpykuist ToJIoBHOI nepesiadi NepeIHbOIPHUBIIHOIO aBTOMOOUIS Oynia po3risiHyTa B jabopaTopHiil poOoTi Ne2
,MexaHiuHi KOpOoOKH mepegay’.
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4.2.2. Tloasiiini ro;ioBHi nepenaui

i mepemadi 3acTOCOBYHOTHCS Ha BaHTAXHUX AaBTOMOOUIIX CepelHhOi W BEIMKOI BaHTAXKOMIAHOMHOCTI, Ha
MTOBHOTIPUBIAHUX TPUBICHUX aBTOMOOLUIAX i aBTOOycax s 30UThIIEHHS MEPEIaTOYHOTO YHCIA TPAHCMICIT, 00 3a0e3neunTH
nepenaydy Bequkoro kpyrHoro momenty. KI1JI moasiiiHux roynoBHUX nepeaad nepedysae B mexax 0,93...0,96.

IoxgiiiHi TOJOBHI Mepeadi MaOTh ABi 3y04acTi mapu i 3BHYAHO CKJIAJAOThCA 3 MapH KOHIYHHMX MIECTEPEHB 31
CHipalbHAMHU 3y0aMy ¥ mapy NWIHIPWYHUX IECTEPEHb i3 MpsAMUMH abo Kocumu 3yOamu. HasBHICTP HMuTiHAPHYHOI mapu
IIECTEPEHb JIO3BOJSE HE TINBKU 30LIBIIUTH MEPEAATOYHE YHCIO TOJIOBHOI TMepenadi, aje W MiABHIIUTH MIIHICTh 1
JTIOBTOBIYHICTh KOHIYHOI TAPH IIECCTCPCHB.

VY neHTpanbHiii rosoBHiii nepexaui (PucyHok 2, r) KOHIYHA U [MTIHAPUYHA AP [ICCTEPEHb PO3MILICHI B OJHOMY
KapTepi B IEHTPi Beayyoro Mocra. KpyTHuii MOMEHT BiJ KOHIYHOI mapu uepe3 AudepeHmian miJBOAUTH A0 BEIyYUX KOJIIIC
aBTOMOOLIIAL.

4.2.2  Po3HeceHi rojioBHi nepenayi (3 6opToBoI0 Nepenavero)
V po3sneceniii ronoBHiii mepenaui (puc. 4.11) koniuHa mapa mectepeHb 5 mepebyBae B KapTepi B IEHTPI BEAyUOTO
MOCTa, a IWIHIPWYHI MIecTepHI 6 y KONICHHX pexykTopax (O6oproBa mepemada). [Ipm oMy MMIIHAPWUYHI MIECTEpPHI
3'€THYIOTBCS MIBOCSIMH 7 depe3 AudepeHIial 3 KOHIYHOI Mapolo mectepeHb. KpyTHUIT MOMEHT Bii KOHIUHOI mapu depes
nmudepeHIrian i mBoci 7 MIBOIUTE A0 KOJMICHUX PEIyKTOPIB.

Pucynok 4.11 - Cxema po3HeceHOi TOJIOBHOI iepeaadi

[Iupoke 3acTOCYBaHHS B PO3HECEHUX 20J06HUX Nepedayax OJEpKajli OTHOPSIAHI MIaHeTapHi KOJiCHI peryKTopH.
Taxuii peayktop (puc. 4.11) ckiagaerbes i3 MpAMo3yOuX ImecTepeHb — cousunoi 8, koponnoi 11 1 Tpbox camenimie 9.
CoHsiuHa IIECTEPHS MPHUBOIUTHCSA B OOEpTaHHS yepe3 MiBBiCh 7 1 mepeOyBae B 3adyeIUICHHI i3 TphOMa CaTEIiTaMH, BUIBHO
BCTaHOBJICHUMH Ha ocsix 10, )KOpCTKO MmoB'si3aHuX 3 0ankoo Mocta. CaTeliTH BXOAATh Y 3aUYCIUICHHS 3 KOPOHHOKO IIECTEPHEIO
11, npukpimieHol0 JO MaTo4MHH Kojeca. KpyTHHII MOMEHT BiJl LEHTpPaJbHOI KOHIYHOI Mapu ILIECTEpeHb S5 MO MAaTO4YHMH
BEy4UM KOJIiC nepenaeThes yepes AudepeHiial meoci 7, COHAYHI 1mecTepHi 8, catenitu 9 1 kopoHHi mectepHi 11.

[Ipu po3nineHHI roJIOBHOI Mepeadi Ha B YaCTHHH 3MEHIIYIOThCSI HABAHTXKCHHS HA MIiBOCI U AeTami qudepeHiiana,
a TaKoXX 3MEHIIYIOTHCS PO3MIPH KapTepa W CepeaHbOi YaCTHHM BEAY4OTo MOCTa. Y pe3ynbTari 30UIbIIyeThCS TOPOXKHIM
MPOCBIT i THM CaMHM WiJBHIIYETHCSA MPOXiAHICTH aBTOMOOUTII. OmHAaK po3HECeHa T'OJOBHA Iepenada OiIblle CKIaJHA, Mae
OiNTbIITy METaJIOEMHICTD, BapTiCTh W TPYAOMICTKa B 00CITyrOBYBaHHI.

PosristHeMo KOHCTPYKIiI0 PO3HECEHOT T'OJIOBHO] Iepeadi Ha NpuKIIaii aBToMo0ins Y A3
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1 - xpumka kKapTepa TOJOBHOI mepenadi; 2 - migmumauk audepentiana; 3,13,49 - perymoBanbHi NpOKIaaku; 4 -
VIIUTbHIOBAJIbHA TIPOKIIAAKA; 5,7 - MANTUITHAKY BEAYYOi mecTepHi; 6,15 - perymoBanbHi Kbl 8,42 - MamwkeTH; 9 - dhaaHensp;
10 - raiika; 11 - OpynoBinbusad; 12 - xineIte; 14 - po3mipHa Brynka; 16 - Beayda mecTepHs TOJIOBHOI mepenadi; 17 - catemiT; 18
- IpaBa miBBick; 19 - kapTep 6opToBoi mepenadi; 20,29 - macnoBigbuBadi; 21 - miammumaMK miBoci; 22,26,40 - CTONOPHI KUTBIL;
23 - yminpHIOBaIbHA TPOKIagKa KapTepa 00pToBoi mepenadi; 24 - KpuIIKa KapTepa 00pToBoi mepenadi; 25 - migIIUIHAK; 27 -
rampMOBUH mHT; 28 - ranemoBuil Gapaban; 30 - OonT kpimieHHs Kojieca; 31 - mamda; 32 - migmmmHAK MatoguHw; 33,41 -
npoknanky; 34 - 3amMkoBa aitba; 35 - Bexyumii ¢uaHenn; 36 - raiika miAMIMIHUKIB MaTounHM; 37 - cTomopHa maiida; 38 -
BTyJKa; 39 - BeneHuit Ba 6opToBoi nepenaui; 43 - MiANIMITHIK BEACHOTO Baja; 44 - BeleHa mectepHs 00pToBOi nepenayn; 45 -
crneuianbHa raika; 46,50 - mpoOku 3nMuBaIbHAX OTBOPIB; 47 - Bepyua miecTepHs 00pToBoi nepenadi; 48 - nmpasa yaiika KOpoOKH
careniTiB; 51 - kapTep royioBHOI nepenadi; 52 - maiida niecTepHi miBoci; 53 - mecTepHs miBoci; 54 - Bich caTeniTiB; 55 - BeneHa
IIECTEPHS TOJIOBHOI mepeaadi; 56 - JiBa Jaiika KOpOOKHU CaTelNiTiB; 57 - JliBa MiBBICh

Pucynok 4.12 - 3agnii MicT aBTOMOOUIS Y A3 i3 pO3HECEHO FOJIOBHOIO MEPEaayucto

Moctu 3 O0OpTOBHMH TlepefadaMH BCTAHOBIIOIOTHCS KOMIUIEKTHO (TIepeqHii 1 3amHiif) Ha crenianbHid Moxudikarii
aBTOMOO1IB (BifichkoBa) cimetricTBa YA3-31512 3 omHOYaCHOO 3aMiHOIO 3aIHBOTO KapJaHHOTO Baja.

BopToBi nepenayi 3aJHH0ro BeQy4oro MocTa po3TalloBaHi B KapTepax, sKi TOPJIOBUHAMH HAalpeCOBaHi Ha 30BHIIIHI
KiHIII KOXYXiB MiBOCEH 1 3aKpiIUieH] eneKkTpo3akienkamMu. Bemyda mectepHs 47 ycTaHOBJIEHA Ha IDIMIIEOBOMY KiHII miBoci 48
MDX KyJTbKOBUM 21 i ponukoBuM 25 migmumHuKaMu. KynbKOBUH MiOIINIHAK 3aKpiIUICHA CTOIMMOPHUM KiNbIleM 22 y KapTepi
00opToBOi mepemadi. Mixk KapTepoM i KyJbKOBHM IIiJIIMITHUKOM PO3TAlIOBaHHHA MacioBinOuBay 20. POMMKOBUIN MiAIIAITHUK
YCTaHOBJICHUH y 3HIMHOMY KOPITYCi, II0 KPIMUTBCS 10 TPWIMBY KapTepa aBoMa Ooiramu. BHyTpilIHe Kiiblle pPOJIMKOBOTO
MIAMUITHAKA 3aKPITUICHO Ha MiBOCI CTOMOPHUM KiJbIleM 26.

Benena mecrepHs 44 00opToOBOi Iepenadi LEHTPYEThCS HA OYPTHKY BeAeHOro Baya 39 i KpimuThes 10 Horo guaHis
Oontamu. BeneHuii Banm ommpaeTbesi Ha BTYAKY 38 1 pOMMKOBUE HmimmmMnHuK 43, 110 3aKpilyIeHUH Ha Baily raiikoro 45, sika
PO3KEpHIOEThCS TICHS 3aTATYBAaHHS B a3 Baja. BeieHi Banmu mpaBux OOpPTOBUX Ieperad i Talku KpiIUICHHI IiAIIUITHHAKIB
MAaloTh JiBy pi3p0y. [ BiAMIHHOCTI Taliky 3 JIBUM DPi3bOJICHHSIM MAarOTh KiJbLIEBY KaHABKY, a BEICHI BaJH TIYXHHA OTBIp
miamMm. 3 MM y TOpmi Bama. 3 MaTrOYMHAMH KOJIC BEIEHI BalM 3amHIX OOPTOBHX miepenad 3'€JHYIOTHCS NUTIIbOBHMH
¢mansmu 35.

Po3zHeceHi TOIOBHI ITepeadi aHaJoTi9HOI KOHCTPYKIIiT 3aCTOCOBYIOTBCS B aBTOMOOLIITX MA3.

4.3. Iudepenuianu

Judepennian npu3HaYeHUH A PO3MOJUTY KPYTHOTO MOMEHTY MK BEIyYMMH KoOJecaMH aBTOMOOUIS Ta ix
obOepTaHHs 3 pi3HUMH KyTOBUMH IIBUAKOCTSIMH.

Po3nonineHHs: KpyTHOr0O MOMEHTY HapiBHO MK BCiMa BEJy4YHMMH KOJIECAMH JOLIJIBHUI Y BUIMAAKaX, KOJIU aBTOMOOLIb
PYX@EThCSl MO JOPO3i 3 BHCOKMM KOe(illieHTOM 34eIUieHHs! IIUH 3 Aoporot. IIpu 1poMy, 3MEHIIYEThCS HaBaHTa)KEHICTh
MIPUBOJIA KOJIIC, CIIOBUILHIOETHCS 3HOIYBaHHS IIMH 1 3HHIKYETHCS] BUTpaTa IajnBa.

OpHak, mpu pyci aBTOMOOLIS, BEAydi KoJieca HE 3aBXKIAM MOXKYTh 00EpTAaTHCS 3 OJHAKOBOK KYTOBOIO IIBHIIKICTIO.
Hanpukian, npu moBopoTi aBTOMOOLIA, BHYTPIMIHI KoJieca KOTATHCS 10 Ty3i MEHIIOTO pajaiyca i MpoXOasTh MEHIIHN IIIX,
9IM KOJIeca, 0 KOTATHCA IO Ty3i OibIoro paniyca, TOOTO 1O 30BHIMIHIHM komii. OTxe, 30BHIIIHI KoJieca IIOBUHHI 00epTaTHCs
mBHAIE - BHYTpimHIX. YacTrora obepTaHHS KOJNIC TakoXX Oyae pi3HOI mpu pyci aBTOMOOINS MO HEPIBHOCTSAX IOPIT 1 MpH
pi3HOMY miamerpi muH. Bemydi Komeca MOXXyTh MaTh HEOAHAKOBHIl JiaMeTp depe3 HEHOPMaJbHUH THCK MOBITpPS B IIMHAX,
PI3HOTO 3HOLITYBaHHS IIHH.

Judepennian € OogHUM 3 OCHOBHMX KOHCTPYKTHBHHX €JEMEHTIB TpaHcwmicii. PosramryBamHs nudepenmiama B
TpaHCMICii aBTOMOO1JIST MOKITUBO:

- Y 3aIHBOTIPHBITHOMY aBTOMOO1JI IJIsI TPUBO/A BEAYYHX KOJIIC - Y KapTepi 3aJHBOTO MOCTA;

- Y IepeTHHONPUBITHOMY aBTOMOOLTI /IS MPUBOJIAa BEAYUNX KOJIC - y KOpoOIli mepeay;

- Y IOBHOIIPHUBITHOMY aBTOMOOLTI JUIs IPUBOJIA BEIyIHX KOJIIC - y KapTepi MepeIHbOro i 3aJHHOTO MOCTIB;

- Y IOBHOIIPHUBITHOMY aBTOMOOLTI [T IPHUBO/IAa BEAYIHUX MOCTIB - Y pO31aBAIbHIN KOPOOTIi.

JudepeHniany, BUKOPHCTOBYBaHI /Ul NPUBOAA BEAYYHMX KOJIC, HA3MBAIOTBCS MidickoaicHumu. Midcocbosuil
Ougepenyian yCTaHOBIIIOETHCS MIXK BElyYMH MOCTAMH TIOBHOIIPHBITHOTO aBTOMOO1JIS.

KoncrpyktuBHo nudepeHmian moOyqoBaHUH Ha OCHOBI IUIAHETAPHOTO PENYKTOpa. 3ajeHO Bij BHIY 3yOdyacTHX
nepesiad, BAKOPHUCTOBYBAHOI B PEyKTOPi, PO3PI3HAIOTh HACTYITHI BUAN TU(EpEHIialiB:

- KOHIYHUH;

- HWTHIPAIHANL;

- YepB'TIYHHH.

Kowiunuii ougpepenyian 3aCTOCOBYETHCS B OCHOBHOMY B SIKOCTI MiKKoJicHOTO mudepenmiana. [Jurinopuunui
oughepenyian yCTAaHOBIIOETHCS YACTIllIE MK OCSAMH TOBHONPHUBITHUX aBTOMOOUTIB. Yeps'sunuii ougpepenyian, depe3 CBOIO
YHIBEpPCAIbHICTh, MOXE BCTAHOBITIOBATUCS K MIXK KOJIECAMH, TaK 1 M’k OCSIMHU.

IIpo6sema koJjieca, mo Oykcye. 3BHYaiHMA («BUIBHHK») AUQEpeHIiaa BiAMIHHO TpaIlfoe, TOKH BEIydi Kojeca
HEPO3PUBHO TOB'S3aHi 3 JTOPOror0. AJe, KOJIH OJHE 3 KOJIC BUBINIYETHCSA B TOBITPiI a00 Ha JIbOAY, TO KPYTUTHCSA caMme IIie
KOJIecO, y TOW yac sIK iHILe, 10 CTOITh Ha TBEPIiil 3eMJli, HE OTPUMYE KPYTHOTO MOMEHTY. TakuM YMHOM, AOLIIBHY Oyno 6
NIepepo3NOIUIIOBATH KPYTHUH MOMEHT Ha KOJIECO i3 KpalluM 3YeIrJIEHHsSM, ajie [[bOT0 He BiOYBA€THCS B CHIIy KOHCTPYKLIT
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BUTLHOTO Iu(epeHITiaa.

Jlino B TOMy, IO CTBOPIOBAHUH IBHTYHOM MOMEHT 3aJIe)KHTh BiJl CHUIM PEaKIlii HA KOKHOMY 3 BEIy4HX KOJIC
aBToMoOis. [IpuHINT BiTbHOTO Iudepenmiana TITUTH KPYTHHH MOMEHT PiBHO HABITLI: MOMEHT Ha 000X KoJiecax Bexydoi oci
3aBXKAM ONHAKOBHU. Y BHIAJAKY BTPATH 3UCIUICHHS OJHHAM 3 KOJIC, HOTO Omip Majae, a po3KpydyBaHHSA BinOyBaeThcs Oe3
ICTOTHOTO 301BIICHAS MOMEHTY OTIOpPY (TepPTsI KOB3aHHS B IUIIMi KOHTAKTY MEHIIIE TEPTS CIIOKOIO i HECYTTEBO 3aJIECKHUTH Bif
IIBUIKOCTI MPOOYKCOBKH). Sk TUTBKH Iie BimOyBaeThbes, 3BUYAWHUM mudepenmian "cTpaBmoe” BeCh HAIUIMIIKOBHH MOMEHT
JIBUTYHa Ha KOJIECO, L0 MPOOYKCOBYE, - Aaii JABUTYH JIMILE MPOTa3oBYye 1 yKe He CTBOPIOE 3HAYHOTO MOMEHTY. A Ha IHIIOMY
KoJleci, 3 KpalllUMH{ YMOBAaMH 34EIUICHHS, 3aJIMIIAETHCS TOYHO TaKHH )K€ MOMEHT, 5K 1 Ha TOMY, 110 OyKCye. Y JesKnX yMoBax
Lel "3aJMIIKOBUI" MOMEHT HE JI03BOJISIE HAaBITh 3PYLIMTHUCS 3 MicUs - ojHE Kojieco Oyae CTOSTH, a iHIe MPOKpydYyBaTHCS 3
TIOJIBOEHOIO MIBUAKICTIO.

[t 60poTHOH 13 MM SIBUILIEM 3aCTOCOBYIOThCS ONoKyBaHH: qudepeHniana. CriocobiB 010KyBaHb NpUAyMaHo 0arato
- BiJl IPOCTHX MEXaHIYHHUX JJO BATOHYEHHX €JIEKTPOHHUX.

BnokyBanHs nudepeHmiaza 3acTOCOBYEThCS AK Ha MDKKOIICHHX JUQepeHIiazax, Tak 1 Ha MiDKOCBOBHX
mudepenmianax. biokyBaHHS MepeqHHOTO MIKKONICHOTO AudepeHIliana TOBHOIPHUBIIHOTO aBTOMOOLNS 3BHYalHO HE
BHKOHYETHCA, 1100 HE 3HMKYBATH KEPOBAHICTb.

3anexHo Bif cTyreHs OJ0KyBaHHS AudepeHIian OyBae 3:

. [ToBHUM OIIOKYBaHHSIM;

. YacTKOBUM OJIOKYBaHHSM.

IMoBHe Os0kyBaHHsI au(epeHIiaga NPHUITYCKAE JKOPCTKE 3'€HAHHS YacTUH NUQepeHliana, Mpu SKOMY KpyTHHA
MOMEHT MOJKE MOBHICTIO IIEpe/laBaTUCS Ha KOJIECO i3 KPALIMM 3UCIICHHSIM.

YacrkoBe 0JIOKyBaHHS Ju(epeHIiasa XapaKTepU3YeEThCsI OOMEKEHOI BEIMYMHOIO IEPElaHOTro0 3YCHILISL MiX
YacTHHAMH JuQepeHLiana i BiINOBIAHOTO i 301IbIIEHHS] KPYTHOIO MOMEHTY Ha KOJIECi 13 KpalluM 34YeTIeHHSIM.

brokyBaHHs audepeHLiasa MoOXe 3IIMCHIOBATHCS TNPUMYcOoBO W aproMaTnyHo. I[IpumycoBe OJIOKyBaHHS
nudepeniiaga BUKOHYETHCS IO KOMaHAI BOMiS, TOMY iHIIa HOTO Ha3Ba - py4yHe OJOKYBaHHSI. ABTOMATHYHE (0JIOKYBaHHS
AudepeHIiaja BUKOHYETHCS 3@ JONOMOTOIO CIIENiAIbHIX TEXHIYHHUX MIPUCTPOIB — AuepeHuiatiB, 110 caMOOIOKYIOTHCS.

4.3.1. BinbHuii nudepenuian (He0JI0KOBAHUI)

Buytpimasa OymoBa nudepeHmianiB OyBae pi3HOIO, a HaWOINBIIE MOMUPEHHS OJEpXKaB BIIKPHUTHH a0, MO-iHIIOMY,
sinvHutl nudepenmian. Lle grcto MeXaHIYHAN TPUCTPIH, SIKUHA BiIPi3HIETHCS MPOCTOTO (3BHYAHHO B HHOMY BCHOTO YOTHPH
KOHIYHHUX MIECTePHI), KOMITAKTHICTIO ¥ MMOBHICTIO BIJMOBIZAa€ CBOIi Ha3Bi: TOOTO MIIMTh KPYTHHH MOMEHT Yy (PiKCOBAHOMY
criBBiHOIIEHHI (3BU4aiiHO 50:50) 1 HisIK He NepenKopKae 00epTaHHIO BUXIJHUX BAJIIB 3 PI3HOIO MIBHUIKICTIO.

BisnbHuii audepeHiian ycTaHOBIIOETHCS Ha OUIBIIICTD OFOPKETHUX MOZENIEH 3 MOHOIIPUBOJIOM Y SIKOCTI M1>KKOJIICHOTO
nmudepeniiana.

Bynoga BinbHOTO AudepeHiiana HeCKIaaHa - KOPIyc, BICh CaTelNiTIiB 1 aBa caTtesiTu (1ectepHi). Kopmyc KpinmuThes 10
BEJICHOT IIECTEPHI TOJIOBHOT mapu it 00epTaeThes pa3oM 3 Hew. CaTemniTi BXOAATh Y 3aUeIUICHHSI 13 MIECTEPHSIMH MIBOCEH, SKi
OesrocepeHbO 00EpTAIOTh KoJieca.

VY Takiii KOHCTPYKIII CaTeNiTH MepeNalTh OUIBIINN KPYTHHH MOMEHT Ha Ty IiBBiCh, IO CTBOPIOE MEHIIWH OIIp
obepranHio. ToOTO, 3 OULIBIIO MIBHIKICTIO Oyae oOepTaTHCs Kojeco, ske mudepeHIiany Jerme po3kpytutd. [Ipu pyci mo
MpsIMil KoJIieca HaBaHTa)KEHI OTHAKOBO, MU(EpeHIial JITUTh KPYTHAH MOMEHT HapiBHO, CATENITH HE 00EPTAIOTHCSA HABKOIO
cBO€i oci. Y TIOBOPOTI BHYTPIITHE KOJECO HABAHTA)KEHE OLUIBIIE, 30BHIIIHE - PO3BAHTAXKYETHCA. TOMY CaTeJITH MOYHHAIOTH
o0epTaTHCs HABKOJIO OCI, MAKPYIYIOYH MEHII HABAHTA)XXEHE KOJIECO, 30UIbIIYIOUN TUM CAMUM IIBUAKICT HOro 00epTaHHS.

Aue Taka oco0nMBICTh qudepeHiiaia iHOl IPUBOIUTH JI0 JOCUTh HEMPUEMHHUX HACTiAKIB. SIKIIO, HATPUKIIA], OJHE 3
KOJIiC TIOTPamnMTh HA CIM3BbKY IOBEPXHIO, Iu(epeHIiian Oyae odepTaTH TiIBKH HOTO, IMOBHICTIO ITHOPYIOYH KOJIECO, IO Mae
HOpMaJIbHUI KOHTAKT i3 oporoto. ToO0To, aBTOMOOLTE Oyae «OyKCcyBaTH.
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Pucynox 4.13 - Cumerpuunuii audepenuian 3 xoHiuHumMu  PucyHok 4.14: 1 — mecrepHi miBoceidl; 2 — BeleHa
mectepHsmMu: 1 — kopryc audepenniana; 2 — caTenit; 3 — Bich  IeCTepHsl TOJOBHOI mepeaadi; 3 — Belyda ULIECTEpHs
caTeniTiB; 4 — HAMiBOChOBA IECTEPHS, 5 — BeJICHA IIECTEPHSA TOJIOBHOI mepemadi; 4 — catenitu; 5 — Kkopmyc.

rOJIOBHOI mepeaayi

4.3.2. Judepenuiaam, mo 0J10KyOTHCSI IPUMYCOBO 3 IOBHUM 0J10KYBaAHHAM

Judepenmian i3 KOPCTKUM OJOKYBaHHSM IO KOMaHJI BOMIsI MOXE JKOPCTKO 3'€HATH BUXITHI BaJM OIWH 3 OJHUM,
MOBHICTIO BUKJIIOYMBIIM MPOKOB3YBAHHS OKPEMHX KOJiC Ha Oe3mopixoksa. B «BimbHOMY» X cTaHi, KOJM OJIOKYBaHHS
BIZIKJIIOUEHE, BiH HIYMM HE BiJIPI3HAETHCS Bijl BIAKPUTOrOo nUdepeHiiana, To0To 3a0e3neuye Taky K He3aJIeKHICTh oO0epTaHHs
BaJIiB.

IoniOHi Moneni AOCHTH MIMPOKO ITONIIMPEHI: MOMJIMBICTH mepexaTd Ha ofuH Ban Bci 100% KpyTHOrO MOMEHTY
JIBUTYHA JIOCUTH 3aTpeOyBaHa B CEPEAOBHILI MO3AIIIIXOBUKIB, /e AU(EpeHIiaNy i3 TBEpAUM OJOKYBAaHHSIM 3yCTPIdalOThCS K y
SIKOCTI MDDKKOJTICHHX, TaK 1 Mi’KOChOBHX.

VY Toii xe yac, Ha acdanbTi OJOKYBaHHs IMOTPIOHO LIOpa3 BIAKIOUYATH, IHAKIIE TpaHCMIcis Oyzae BUIIPOOOBYBAaTH
HAJMIPHI HABAHTAKCHHS B MOBOPOTaX. A BUXOIUTh, ABTOMOOLIb 3AJIUINIAETHCS HETPOCTOCOBAHUM IPOTH MPOKOB3YBaHHS KOJIIC
Ha 3HEHallbKa BUHUKIIUX CIM3bKHUX JUISTHKaX JOPOTH.
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Pucynox 4.15 - ludepenuian 3 HOBHUM NMPUMYCOBUM OJIOKYBaHHSIM
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ANPPEPEHUMANA

Pucynox 4.15 - IToBHe HpI/IMyCBe'6JIOKyBaHH§I

3BUUAHUN BIIKPUTHH qU(epeHIiiaa JOMOBHCHANH MEXaHi3MOM, 1[0 KOPCTKO (iKCye caTemiTi. Y pe3ysbTaTi MiBoCi He
MOXYTbh KPYTHTBCS 3 Pi3HOIO IIBUAKICTIO, 1 3yCHIIIA Bl ABUTYHA PO3MOMIIAETHCSA HAPIBHO MIXK KOJIECaMHU.

4.3. 3 Koaicni nudepenuiaim, mo caMo0J0KYIOTbCS 3 4acmKosum 0JIOKYBaAHHIAM

4.3.3.1 duckoBi mudepennianu. dudepermian, mo caMoOI0KyeThes (IHIIY Ha3By - AuepeHIiag miIBUIIEHOT0
tepts, Limited Slip Differential, LSD) mo cBoiii cyTi € KOMIIpOMicOM MK BUTBHAM AH(EPEHIiaIOM i TOBHAM OJOKYBaHHIM
nmudepeHiiiaiga, TOMy IO JO3BOJISIE Peasli3yBaTH MPU HEOOX1AHOCTI MOKIIMBOCTI M TOTO i1 iHIIOTO.

Haitnpocrimuii quckoBuii qudepenmian ssiase co000 CUMETPUYHUN TU(EpeHIlan, y KAl ToaaHi omuH abo mBa
naketd QpUKLiHHUX AuckiB (puc. 4.16) YactrHa (QPUKIIHHUX AMCKIB MKOPCTKO MOB's3aHa 3 KOpmycoM audepeHiiana, iHia
YacTHHA — 3 HiBBICCIO.

i Il pyEHEHA
CATELTHT NPEJHATATA
. o X

o : IARET
IMEecTeEPEE s $PHEIHOHOB

Kormyc

PucyHox 4.16 - /luckoBuii MXXKONTICHHN AnudepeHLial i3 4aCTKOBUM OJIOKYBaHHSIM

IpuHnun xii audepeHIiana miABUIIEHOTO TEPTS AUCKOBOIO THUITY 3aCHOBAHMI Ha CHUJII TEPTH, II0 BUHHKA€E BHACIIIOK
Pi3HUII IIBUAKOCTEH 00epTaHHS MiBOCEH.

IIpu npsmomiHiitHOMY pyci kopmyc audepeHIiana i mBoci 00epTalOThCA 3 OJHAKOBOIO IIBHIAKICTIO, (PPUKIIIHMIA
naketr obepTaeThecs K enaune wije. [Ipu 30imbIIeHHI YacTOTH OOepTaHHs ONHI€l IXHIM MiBOCEH, IO BiAMOBigae il yacTuHA
JIICKIB y MaKeTi mounHae odbeprarucs msuame. IIpy iboMy MK IMCKaMn BUHUKA€E CHJIA TEPTS, 10 NEPELIKOIKA€E 301IbIICHHIO
4acToTH o0OepTaHHA. KpyTHMH MOMEHT Ha BUIBHOMY KoOJeci 30UIBIIYETHCS, UMM JIOCSATAETHCS YacTKOBE OJIOKYBaHHS
nmudepeHmiana.

Cryninb cTuckaHHs (QpUKLIHHUX AMCKIB MOke OyTH (hikcoBaHOI (peallizyeThbCsl 3a JONOMOIOI0 MPYXKHH IOCTIHHOT
TBEpAOCTi) a00 3MIHHOI (3ICHIOETHCS 3 JIOTTIOMOTOIO TiPABIIIYHOTO IPUBOJY, Y T.4. 3 €JIEKTPOHHUM KEPYBaHHSIM).

JuckoBuii mudepennian LSD 3acTocoByeThbest B SKOCTI MIKKOJICHOTO An(epeHIiana CIIOpTHBHUX aBTOMOOLUIIB, a
TaK0X MDKOCBOBOTO Irpeperiiana aBTOMOOLTIB ITi ABUIIEHOT IPOXiTHOCTI.

4.3.3.2 Indepenuianu niagBuieHoro teprs. Camol,iokoBanuii 4epB'suHuii Audepenuian Tuny «Ksaiid»
(Quaife). Apropom nanoi koHCTpyKIti € anrmiens Rod Quaife. Carenitn B Takoro mudepeHitiaga po3TamoBani y aBa psan
mapajienbHo oci obepraHHS Kopmyca. [IpmdoMy BOHHM KpIIIISTBCA HE Ha OCSX, a mepeOyBaroTh y 3aKpUTHX 3 000X KiHIIIB
oTBOpax Kopiryca. [IpaBuii psia caTeniTiB BXOJUTH Y 3a4EIUICHHS i3 IPaBOIO HAIIIBOCHOBOIO LIECTEPHEIO, JIBUHI Psijl, BIIIOBIIHO,
3 miBoi. KpiMm Toro, caTemniTu 3 pi3HUX PsIiB 3a4iNaloThes Mixk co00r0 onapHo. Bei 3yduacTi koyieca Mae rBUHTOBI 3y0H.
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Pucynox 4.17 —”‘-Iep-ﬁ'aqu (Ko'co3y6e) ONMOKyBaHHS

Ile OmoxkyBaHHS CHpaIbOBYE MIBHAKO, ajie M'sSKo. BimbIn HamiiiHe B MOPIBHAHHI 3 JHUCKOBHMH OJIOKYBaHHSMHU.
mo30aBJcHa «3aMHCICHOCTI», Ma€ IIMPOKWH Iiama3oH OMOKyBaHHS, OOYMOBICHWH HaxmioM 3yOiB. MeHIe, HiK ITHUCKOBI,
00iTbCst TpHBaJIOl MPOOYKCOBYBAHHSI, ajle 3JIOBKUBATH TaKKM OJIOKYBaHHSIM OJTHAKOBO He BapTo. IIpu oOcimyroByBaHHI Kpaiue
3aCTOCOBYBATH MAaCJIO ISl TUIIOTAHKX repeaad. [1iqxoquTe Ui TOMIpHOTO 0e310pioKs

Amnanoriyti qudepeHniany miaBUIICHOr0 TepTs BUpoOstoThes B Pocii (M. TonbsTTi) )11 BITYM3HSHUX aBTOMOOLTIB
BA3, HMBA, IllesiHuBa, YA3.

2/ /

Pucynok 4.18 - Judepenuian Quaife

Taki qudepeHniany MoKIMKaHi 3a0e3nedyBaTi po3Nno/IiIeHHs KPyTHOTO MOMEHTY Ha 000X KoJiecaxX 3aJIe)KHO Bif PiBHs
34YeIUICHHS IIMH 3 Aopororo. OQHaK, SK 1 y BUNAAKY 3aCTOCYBaHHS 3BUYaifHOTO AudepeHmiana, Ko oaHe 3 KOJIIC BUBIIIYETHCS
(ToOTO BUHMKAE 3HAYHA PI3HULIA B OMOPI KOJIC), NPAKTUYHO BCS MOTYXKHICTh NEPEJAETHCS HA HBOTO, 1 IPyre KOJIECO MepecTae
obeprarucs.

Kouu oziHe 3 KoJIic TIOYMHAE BiJICTABATH MOB'sI3aHA 3 HUM HAIIBOChOBA IecTepHs 4 00epTaeThCs MOBLIbHIIIE KOpPIyca
1 1 moBepTae BXiIHUI 3 HEIO B 3a4CIUICHHS caTeiiT 5. BiH mepenae pyx MOB's3aHOMY 3 HUM CaTeNiTy 5 3 JIBOTO psay, a TOH, y
CBOIO 4epry, Ha JIBY HamiBOChOBY miecTepHio 3. Tak 3a0e3neuyroThcs pi3HI KyTOBI IIBHJIKOCTI KOJIIC y TOBOPOTI. 3aBIsKH
PI3HUII KPYTHHX MOMEHTIB Ha KOJIECaX y TBHHTOBOMY 3a4CIUICHHI BUHHKAKOTH OCHOBI M pajialibHI CHIIH, IO MPUTHUCKAIOTH
HamiBOChOBI 1ectepHi 3, 4 1 careniti 5, 6 Topusmu 10 kopmyca 1, 2. Catenitu 5, 6 TaKOX HNPUTHCKAIOTHCS 10 MOBEPXHI
OTBOpIB, y SKUX BOHHM pO3TAalllOBaHi. 32 PaXxyHOK LBOI'0 BHUHUKAIOTH CHJIM, IO 3/IMCHIOIOTH YacTKOBE OJIOKYBaHHS, IO
30UIBIIIY€E CHITY TSITH HA BIJICTAI0YOMY KoJieci M, BIAMOBITHO, CyMapHy CHIIy TSITM aBTOMOO1JIS, MiABUILLYIOYH HOTO MTPOXiAHICTS.
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4.3.4 Miscocvosi nuepeHutiaiu, Mo caModJIOKYIOTHCS 3 4ACMKOGUM 0JI0KYBAHHSIM
4.3.4.1 Yepn'stuni nudepenuianu Torsen

Torsen (Torque Sensing - MOMEHT, IO

uepBAwHbIe MOYYBa€) TMPAIOe K BUIbHUI nudepeHIiiag, Koau Ha

wecTepHi KOXXHE KOJIECO HAAXOJIUTh OJHAKOBHHM KPYTHUI
MOMEHT.

COAHewHan SIK TUTBKH OZTHE 3 KOJIIC TYOHUTH TATY, Pi3HUILL

wecrepHa B KPYTHOMY MOMEHTI KOJIIC 3MYIIye 3adilaThcs

npveoaa

2 mectepai Topcena. Popma 1ecTepeHb bOM
3agHen ocu P P p p Yy uboMy

mudepeHmiani  BU3Hadae — KoeQillieHT — mepemadi
KpyTHOro MoMeHTy. Hampukinaz, SKIO KOHKpETHUH
IudepeHIian Torsen CKOHCTpYHOBaHUH 3
Mepe/laTOYHUM  4HciaoM S5:1, TO BiH 3AaTHUM
30iMBIIYBaTH @X A0 5 pa3iB KPYTHHH MOMEHT Ha
KOJIECO 3 TApHOIO TSATOI0.

Hudepenmian TOrsen - me xirbka 4epB'sTIHAX
mepenad, mo 00epTaroThCS YCepeIarHI TePMETHIHOTO
MITIHAPUIHOTO KOpITyca.

Bin KYTiB HAXWITY 4epB'AKiB i
3aCTOCOBYBAHHUX MaTepialiB 3aJIeXKHUTh KOCQII[iEHT
OsokyBaHHs. BiH BU3HAYa€e, KOJH 1 SKUU JTOJAaTKOBHIA
MOMEHT IOBHMHEH IMEPEeHTH Ha BiCh, II0 Ma€ Kpalle
3UEIJICHHS 3 JIOPOToIO.

Hudepenuian Torsen uacto 3HAXOIHUTh
3aCTOCYBaHHS B  CHOPTHUBHHMX  ITOBHOIPHBITHHUX
MaIlnHaX. TToniono BickoMy (i, BiH
BUKOPHCTOBYETBCS JUIS epesiadi KpyTHOTO MOMEHTY
MK IIepeHbOI0 i 33 JHHOIO OCSAMH.

Pucynox 4.20 — Yeps’stuni napu

PosrisiHeMo KOHCTPYKIifo TOJIOBHOT Nepeiadi Ha npukiaai asromooinsg Audi Quattro (2, 3 -i mokosiHHEA).

Po3mava KpyTHOro MOMEHTY 110 OcsIX y cucTeMi moBHOro npuBoaa Audi Quattro BukoHyeThes audepentiagom Torsen.

3 1988 poOKy BCTAHOBIIIOETHCS CHMETPHYHHI JIUQepeHmian, Mmo caMoOJoOKyeTbcs, Torsen 3 MOXKIHBICTIO
MIepepo3noIly KPYTHOrO MOMEHTY Ha BIiCh 13 KpamuM 34eruieHHsM 10 80%. Po3ramryBaHHS caTeniTiB HepIeHIUKYISPHO
npuBoaHuM Basmam (Torsen T-1).

3 2007 poxky — HecuMeTpu4HHii TUdepeHIial, O caMo0JI0Ky€eThest, Torsen 3 po3NoAiIoM KPYTHOTO MOMEHTY IO
0CsX y cTaHzapTHoMy nosioxkeHHi 40:60 i 3 MOMIIMBICTIO MEPEPO3OALTY KPYTHOrO MOMEHTY Ha BICh 13 KPAIUM 3UETJICHHIM
10 70% - Ha iepeHio Bich i 10 80% - Ha 3ajHIO Bich. Po3TariryBaHHs caTeliTiB mapanenbHo npuBogauM Bamam (Torsen T-3).
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[puBoA Ha
33[]HK0I0 OCb

MonsoAUMbIA
KpY TALMA -
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nepeAHIoio oCh

Kopiryc audepenmiana

COHSYHA LIECTEPHS PHBOJA NEPEIHBOT OCi
YepB'sTYHi MIECTEePHI

COHSYHA HIECTEPHS IPUBO/IA 3a/IHBOT OCi
(yraHes Baja IPUBOAA 3aIHBOT OC1

BICh YepB'sIYHOT LIECTEPHI

caTeliTH

MTOPOKHIH Baj

HPUBOJHA IIECTEPHS

CENOO AWM R

Pucynok 4.22 - MixkocboBHi qudepeHiiat

3agniii penykrop Audi Quattro: 3BuuaiiHMi KOHIUHMK JAnQepeHLian JONOBHEHHH BOMa Mi/IBUIIYBaIbHUMHU
nepegadamMu (JTiBOIO 1 MIPABOI0), AKi MiIKIFOYAIOTHCS 0araToIMCKOBUMHU My(TaMH 3 eeKTPOTiApaBIiuHUM KepyBaHHAM. KoxxeH
13 IIUX TPUCTPOIB OpraHizye MepcoHaIbHE PErYIIOBAHHS TATH Ha OJHOMY i3 3aJHIX KOJic — HOro Mo)kHa abo MpUraiabMyBaTH,
a00 IIPUCKOPUTH, BIUIMHYBIIH THM CAMUM Ha KEPOBAHICTb.

Torsen y sikocTi MiKKOJIICHOTO au(epeHIiana 3acTOCOBYEThCS, Halpukian, Ha aBromMoOurix Alfa Romeo, Toyota
(Land Cruiser 200), Subaru Impreza WRX STi, Mazda3 MPS, "3apsyuxenux" Honda Civic it Accord i Tak nani. [Jenmpanvhuti
(mixocboBuit) mudepenuian Torsen ycranoBneHuit Ha noBHonpuBinHUX "Jlekcycax", Alfa Romeo Brera, i Ha BcboMy ciMeHCTBI
Audi, 3a BunstkoMm mogaeneit A3 i TT.
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4.3.4.2 MixxocsoBa mydTa Haldex 4 noxoainus (3 2007 poxy)

My@ra 3acTOCOBYETBCSI B CHCTEMAaX IMOBHOTO MPHUBOJA TAKUX aBTOMOOLNIB sik Saab (9-3 XWD), Opel (Insignia), Audi
A3, TT, VW Tiguan, Skoda Octavia, Superb i tak gami. CHCTeMH MOTIEPETHROTO MOKOJIHHA MOXKHA 3YCTPITH Ha MaIlHHAX
Volvo, Land Rover (Freelander), Ford (Kuga) i Seat B sxocTi Mi>kock0oBOTO AndepeHIiaa.

lonoBHMIA arperaT MOBHONPHWBIAHOI TpaHCcMicii mux MammH - OaratommckoBa Mmydra Haldex, Burorommena
OIHOMMEHHHM IIBE/JICHKUM KOHIIEPHOM, BH3HAaHHM EKCIIEPTOM y cBOii obnacti. MydTa sBise co00I0 OKpEeMHUil MOJIYJb, IO
CTHKYEThCS 3 PEAYyKTOPOM 33JHBOIO MOCTa M Tepelae Ha HbOTO KPYTHMH MOMEHT uepe3 IMakeT (pUKLIHHUX ITHUCKIB, LI0
3HAXOJATHCS Y MaclsiHIH BaHHI.

Ha BinMiHy Bif iHIIMX PO3MOBCIOJKEHUX CHCTEM, YacTKa TATH, IO JOBOJUTHCS Ha 3aJHIO BiCh, IJIABHO MIiHIETHCA
3aJIe)KHO BiJl JOPOKHIX YMOB, PeXHUMY PyXy H pany iHIIHUX (HaKToOpiB.

Heuzamens

Yanoeoi pedykmop lnaexan
nepedaya
300He20

Mocma

Kapdarnwii ean

MHozo0uckoeas
mypma

MepedHul mexkonecHsil
dupdeperyuan

3a0rul MexKonecHsil
duppepesuuan

Pucynok 4.23 - Cxema MOBHOTO PUBOY 3 baraToarckoBorw mydroro Haldex

MydTa Haldex pa3om i3 6;10kOM KepyBaHHsI, €IEKTPOHACOCOM | MACJITHIM KapTepoM YTBOPIOIOTh €MHHUI MOAYJIb, 110
MIPUCTUKOBYETHCS IO TOJIOBHOI Iepeayi 3a/IHbO1 OCi.
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Pucynox 4.24 - MydTa Haldex

3a posmonin KPyTHOTO MOMEHTY BIAIOBia€ EJICKTPOHHUH OJOK - CBOTO POXY IHTENCKTYyalbHHHA IICHTpP, KyIU
cTikaeTbes iH(OpMaLis BiJ pI3HHX CUCTEM aBTOMOOLIL.

Po3risHeMO MPUHIKI il IHTEICKTYaIbHOT TPaHCMICisi. ABTOMOOLIH e M0 CyXiil YMCTiil 10po3i. Y 1bOMY BHIAIKY
JUIsl BIEBHEHOTO PYyXy BHCTauuTh W OJHI€] Mapu Beaydux Kouic. Tomy KoMI'toTep HampaBisie Ha MEPEAHI0 Bich 10 95%
KpyTHOro MoMeHTy. Ha 3amHiii oci 30epiraeTbes JISTKU «IepeHaTAr»: CUCTEMa IoToBa B Oy/b-SIKWil MOMEHT 3apOOHTH Ha
MOBHY Millb, alie IOKK ceOe MPAaKTUYHO He MPOSBIISE, a TOMY BUTpaTa MajvuBa MiHiMasibHa. Ternep HpencTaBuMo, 110 TepeHE
KOJIeCO TIOTpanuiIo B KajlloKy abo Haixajo Ha BOJIOTY JOPOXKHIO pPO3MITKy. BuHMKIa mpoOyKCOBKa, IO MOMEHTaJIbHO
posmizHaB matuuk ABS. Curnanm mpo Te, mo OJHE 3 KOJIC CTajJo oOepTaThcs IIBUALIE iHIINX, IEPEIacThcs B CHCTEMY
KepyBaHHS €JeKTPOHHOI My(DTH. [i JMCKM CTHCKYIOThCS, i HeOOXi/Ha YacTKa TATHM TEPEKMIAEThCA HA 3a/HIO BiCh, 0 TOTO
Maibke He 3amisHy. [Ipu HeoOXigHOCTI Hasan mepenaerscst 10 50% KpyTHOoro Momenty. Lle 3abe3neuye edexT OIOKyBaHHS
MDKOCBOBOTO Ju(epeHIiana (Taka OIS 3YCTPIUaeThCSI Ha CEpHO3HMX INO3alUIIXOBHKax). Takum umHoM, Haldex mae
MOXIIMBICTh TE€peOOpIOBaTH JAUISHKM JIOCUTH BaKKoro Oeszopixoks. Lle ocobmmBo akrtyamsno s Skoda Yeti, mio
eKCIUTYaTyEThCSl HE TUTBKH B MICTI, ajie i Ha OS3M0PIIKIKS.

Pucynox 4.25 bnok kepyBanns my¢roro Haldex

Tak BurIIsIIa€ eNEeKTPOHHMI OJIOK KepyBaHHS (pHc. 4.25), «M030K» IOBHONPHBIIHOT TpaHcMicii. BiH po3paxoBaHuii Ha
poboTy B yMOBax CHIIbHOI BiOparlii, mepenasiB BOJIOTOCTI i TeMIIepaTypHu.
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Pabovud nopwexs INEKI POMGZHUMHLIU KNIGNUH

Topensyamas npyxXuHa

TUOpOGKKYMYyNAmop

3neKm poHHSIU
610K
Ypaenesus

Qunbmp
INMOHKOU
ONudImKu

Bozepanmusia
MGCnonpoeod

| |

Macnaneid
pesepeyap

MHozoduckoeas mypima

MacnsHbIl 3neKmpoHacoc

Cemvyamsit Gunsmp t

Pucynox 4.26 - Cxema mydtu Haldex

Ha aBromoOinsax Skoda BuxopucroByroThecss Mydru Haldex camoro ocTaHHBOrO, y)Ke€ UYETBEPTOrO IO PaxyHKY
MOKOJIIHHA. Y HMX, Ha BiIMiHY Bij OUIbII paHHIX MOeNeH, HeMae MeXaHiYHOTO TipOHACOCa, 110 CIPalbOBYBAaB TUIBKU MPH
npoOykcoBii Koiic. Temep Horo 3aMiHUB HAcOC i3 €IEKTPONPUBOIOM. BiH 3a3/1aierifp CTBOPIOE HEOOXIMHUI THCK y CHUCTEMI,
[0 MIATPHUMYETHCSA 33 JOMOMOION0 TiAPOAKYMYJISITOpa W MO0 KOMAaHl CJICKTPOHIKH Yepe3 CIeliaJbHUN €JIeKTPOMArHITHUIM
KJIalaH MOJA€EThCsl Ha poOOYi MOPIIHI, M0 CTUCKAIOTH MmakeTH AuckiB. 1o ne nae? YV mepury yepry - miJBHUIEHA IIBUIKOJISL
CHCTEMH. 3a CUTHAJIOM OJIOKY KepyBaHHS BOHA 3JlaTHA BCTYIUTH B poboTy Bchoro uepes 0,015 c.

Kpim Toro, temep koMm'roTep MO’Ke pO3Ii3HaBaTH HeOe3NeuHi cuTyamii W 3a3jganerigp MiATOTYBaTH A0 HHUX
aBTOMOOLIb. Bumie 3ragysanocs npo Te, mo Haldex mos's3aHa 3 iHIIMMHK cHCTEMaMy MalldHW, Y TOMY YHCI i3 CHCTEMOIO
miarpuMkn KypcoBoi criiikocti (ESP). Komm maramkm miel cucreMn (IiKCyrOTh 3aHAATO HIBHAKE HApPOCTAHHS OIYHOTO
MIPUCKOPEHHS, 110 TOOIYHO TOBOPUTH IIPO 3aHOC, IO TIOYMHAETHCS, EIEKTPOHIKA 3a3/1JIeTiIb aKTHBYE 3aJHIO BiCh, THM CaMHUM
cTabinizyroun aBromoOuns. [Tpuaomy, skmo Haldex 3abesneuye posmoain KpyTHOro MOMEHTY Mo ocsx, To ESP nomomarae
MIepepo3NOUIITH TATY 3 OJHOTO Kojeca Ha iHIe, IO 3aMiHse OJOKYBaHHS MDKKOJICHUX AudepeHLianiB. [HImMu croBamu,
KPYTHUI MOMEHT OyJie MoJJaHuii caMe Ty, Kylly MOTPiOHO, Ha KOKHE 13 YOTUPBOX KOJIiC, y OyIb-siKiii koMOiHaLil.

Lz TpaHCcMicis Tyxe KoMIakTHa it ekonomiyna. Hanpuxkian, kpocoep Skoda Yeti npu Bazi 1500 kr Butpauae nuie 8
1 nanuBa Ha 100 kM rpo0iry - Maiixke sIK 3BUYaliHUN aBTOMOOUIb rojbd-Kiacy.

4.3.4.3 MixkochoBe 0JIOKYBAHHSI 32 10TIOMOI0I0 BUCKOMY()TH
Bsizkicna my¢ra (iHme HaliMeHyBaHHS — BickoMmy(Ta) sBIsie co0or0 Habip ONM3BKO PO3TAIIOBAaHMX OAWH JIO OJHOTO
nep(pOpoBaHMX JAUCKIB, YaCTHHA 3 SIKMX JKOPCTKO 3'€HYEThCS 3 KOpIycoM audepeHmiana, iHIIa 4acTHHA — 13 NPHUBOJHUM
BaJIOM. JI¥ickM MOMIIeH] B TepMETHYHUI KOPITYC, 3alIOBHEHI CHIJIIKOHOBOIO P1IMHOIO BUCOKOT B'SI3KOCTI.
BHCKOMYOTA

310 gucEn
BPAEAOTCA

Wl AMCR
ATCA & KOPAYCY

Pucynok 4.27 - BickomydTa
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Pucynox 4.28 - 3actocyBaHHs BICKOMY()TH SIK MDXOCHOBHI An(epeHIiian

[Ipu obepranni kopmyca audepeHIiasa i MPUBOTHOTO Bajlia 3 OIHIEIO IIBHAAKICTIO OJIOK MeppOpOBaHMX IHCKIB
obOepraeTbess K omHe Iime. Ilpu 30iMBIIEHHI MBHAKOCTI OOEpTaHHS NPUBOTHOTO Baja, YacTWHA MOWCKIB, IO HAa HHOMY
3HAXOAMTHCS, IOYMHAE OOSPTATHCS MIBHUIIIC W IMEPEMIITye CIIIIKOHOBY pinuHy. PignHa TBepaie, mudepenmian 6mokyerbes. Ha
IHIIOMY TPUBOJHOMY BalIy BiIOYBa€TbCs 30UTBIICHHS KPYTHOTO MOMEHTY. [Ipy BigHOBIIEHHI PIBHOCTI MIBUAKOCTEH piguHA
T'YOHTB CBOI BIACTHUBOCTI i My(Ta po30I0Ky€EThCS.

Y 3B'I3Ky 3 OUIBIIMM TI'€OMETPUYHHUM pPO3MIPOM BUCKOMY(PTY 3aCTOCOBYETBHCS, SK HpPaBHJIO, JUIA OJOKYyBaHHS
MDbKOChOBOTO nu(epeHmiana. Bs3kicHa My(Ta TakoX MOXe BHKOPHUCTOBYBATHCS W CaMOCTIHHO (3aMiCTh MiXKOCHOBOTO
nmudepeHiiiana) y cucteMi MOBHOTO IPUBOJIA, IO MIAKIIOYAETHCS aBTOMATHYHO.

VY cuiy cBO€i KOHCTPYKIIi BHCKOMY()Ta BOJIOMI€ WHEPIIMOHHOCTHIO, CXWJIbHA J0 HArpiBaHHS ¥ MPH TajbMyBaHHI
KOH(JIMKTYET 3 aHTHOJIOKYBaJIbHOIO CHCTEMOIO T'ajlbM, TOMY B 1IeH Yac Ha aBTOMOOLTI PAKTUYHO HE BCTAHOBIIIOETHCS.
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