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Beryn

OcHOBHE MpPHU3HAYEHHS aBTOMOOIIBHOTO TPAHCIOPTY — SKICHE 1 TOBHE
3aJI0BOJICHHS ITOTPeO HAPOIHOTO TOCIIOIAPCTBA 1 HACEIICHHS y IepeBe3eHHsX [1].

[IvHM 3a1iCHIOITh Oe3MocepeIHIi 3B'I30K aBTOMOOUIS 3 JOPOTOK0 1, SK
HACNIJIOK, BHUKOHYIOTHh ICTOTHHH BIUIMB. Y 3arajpHOMy O00'€eMi BHUTpaT Ha
aBTOMOO1Tb B TIPOIlECl €KCIUTyaTallli BUTpaTH Ha NpuAOAHHS 1 PEMOHT IIHUH
CKJIaJIatoTh BT 5 10 15 % 3anexHo BiJ YMOB €KCILTyaTallii, SIKOCTI 1 CBOEYaCHOCTI
oOciyroByBaHHs. 3rifiHO 3 icHytouuMu «lIpaBunmamu ekcrutyararii...», IIHHA
MpUAaTHA O €KCIUTyaTallli, KO Micis BUIPOOYBaHHS Ha Hill HE CIIOCTEPIraeTbes
BIIJIVICHHS] MPOTEKTOpa BiJl KapKaca, BIAIIApOBYBAaHHS OJWH BiJl OJJHOTO CYCIIHIX
mapiB, BIJUIIJIEHHS KOpPAY BIJ MOrO0 T'yMOBOTO IMOKPUTTS, BIAPUBIB a00 pO3PHUBIB
KOpay. 3HayHa YacTHMHA LUX JACPEKTIB € MPUXOBAHUMH 1 HE JIarHOCTYIOTHCS B
npolect eKkcIuryaramii muH. Benuka KIUIbKICTh HIMH, IO OyJM B €KCIUTyararlii,
BIJIHOBIIIOETHCA HAKJIAJEHHSAM a0o Hapi3koro mnpotektopa. Ciif 3a3HAayuTH, IO
NpUIATHI JO BITHOBJICHHS IIIMHU 3aJIEKHO BiJI TEXHIYHOTO CTaHy PO3JUISAIOTHCS Ha
TpH Kjacu. BuzHaueHHs Kiacy BITHOBJIEHHS IIMH POOJIATH 3aJIEKHO BiJ] HAsIBHOCTI
nedextiB. JliamazoH cmnoco6iB BuUsBIEHHA Je(EKTIB JOCUTh IIMPOKHIA: Bij
BI3yaJIbHOTO JI0 aBTOMAaTHU30BaHOTO, 13 3aCTOCYBAaHHSAM 3acO0IB HEPYHHIBHOTO
KOHTPOJIf0. Y TMEpIIOMYy BHUMNAAKYy CTpakJae SKICTb, a B JPYyromy — pi3KO
301JIBIIYETHCS COOIBAPTICTD BiHOBICHHS [2].

CBoe€dacHe Ta JOCTYMHE J1arHOCTYBaHHS TE€XHIYHOTO CTaHy IIWH JI03BOJIUTH
MIJBUIIUTH €(PEKTUBHICTh iX EKCIUTyaTallli, TOHU3UTH TpaBMAaTHU3M Ha JIOpOrax i

€KOHOMWTH 3HAa4YHI MaTepiayibHi 1 (piHAHCOBI pecypcH [3].
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1. BATAJIBHA YACTHUHA

1.1. Oco0anBOCTi BUKOHAHHSA POOIT HA IMIUHOMOHTAXKHIN AiIbHULI

[IIuHOMOHTaXHA NUILHULA MPU3HAYEHA JIJIi BUKOHAHHS POOIT, MOB'SI3aHUX 3
JIEMOHTaXEM 1 MOHTa)X€M T'YMHU 3 KOJIC MaIlliH, a TaKOX JUIsI PEMOHTY JHUCKIB 1
Kamep KOJIic.

Piuna BupoOHWMYA TmporpamMa IITHHOMOHTAXKHOI JIUIBHMIII BU3HAYAETHCS
KUTBKICTIO PEMOHTOBAHUX KOJIICHUX MAIIIUH Y PiK.

«IIluHu 3HIMAIOTBCS 3 €KCIUTyaTallii Ipyu 3HOIIYBaHHI MajlOHKa MPOTEKTOpa
a00 TpH YIIKOJDKEHHSAX, YCYHCHHs IKUX BHUMara€ peMOHTHUX BIUIMBIB. ['paHwdne
3HOLIYBaHHS MAaJIFOHKa MPOTEKTOPA BU3HAYAETHCS MO LEHTPY OIrOBOI JOPIXKKH.
BoHO cTaHOBUTB: IS BaHTa)KHUX aBTOMOOLIIB 1,0 MM, JUIS JETKOBUX aBTOMOO1IIB
1,6 MM, 17151 aBTOOYCIB 2 MM» [12].

«bmuzpko 50% aBTOMOOLIPHUX IIMH TEPEIYacCHO PYHHYIOTHCS BHACIIIOK
MOPYIICHHST TPaBWJI eKCIUTyaTalii, M0 Yucia SIKUX BIAHOCATHCS: HEIOTPUMAHHS
HOPM THCKY TIOBITPS i HABaHTa)XKCHb Ha IITMHU, HEMPABUILHUN MOHTAX 1 TEMOHTaX
IIMH, TOTaHl JIOPOXHI YMOBHM W 3HA4YHI 3MIHM KJIIMaTUYHMX YMOB EKCIUTyaTarli
IIMH, 3HaYyHE 30UIbIIEHHS MIBUAKOCTI PyXy aBTOMOOLIA, HEIOTENHE KEepyBaHHS
aBTOMOOLJIEM, MOTaHWM TEXHIYHWA CTaH aBTOMOOUIS ¥, y MepIly 4Yepry XOAO0BOi
yacTuHU. [lpuaaTHICT, IMUH IS MICHEBOTO PEMOHTY a00 BiIHOBJICHHS
PErJIaMEeHTYETHCS BIAMOBIIHUMU TEXHIYHUMH yMOBaMm» [13].

«BpaxoByroun T€ , MO MIHUHU € JOCUTh CKIAQJHUMHU W BIANOBIIATHHUMU
JeTas MU aBTOMOO1JIS, BT IKMX Y 3HAUHIM MIpl 3aI€KUTh 0arato eKCIuIyaTaiiHux
AKOCTEeH aBTOMOOLISA 1, 30KpeMa, Oe3neka pyxy, CTIUKICTh, EKOHOMIYHICTh Ta 1HIIE
Ha Oumeimocti CTO 1 ATII Ykpainu cTBOpeHi 1 (YHKIIOHYIOTh ITHHOMOHTAa)KHA
JTUTbHUALI [14].

Texnonociunuui npoyec. 3 TOCTYNUBIIUX HA IUIBHUINIO KOJIC 3HIMAETHCS

rymMa, a cami Kojeca HampaBISIOThCS JJIs MEPEBIPKM Ta HEOOXITHOTO PEMOHTY.
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3HsTa 3 KOJIIC TyMa NepeBipseTbes Ta AeexTyerbes. Kamepu, 110 MaloTh HEBEJIMKI
YIIKO/XKEHHS, PEMOHTYIOTHCSI Ha ITMHOMOHTAXKHOT AUTBHMII, MOKPUILIKH Ta KAMEPH,
0 BHUMAaraloTh CKJIQJHOTO PEMOHTY, 3BHYAMHO MEpeNaloThCs [JIsl PEMOHTY B
crelialibHl IIMHOPEMOHTHI MaicTepHi abo 3aBoau. Ilicims peMoHTY Koneca
MOBEPTAIOTHCA HA IIMHOMOHTAXHY JUIBHHUIIO, JI€ HAa HUX MOHTYETHCS CIIpaBHA
ryma.

3rifH0  JaHUX  PO3pPaXyHKIB  TPYAOMICTKICTb  IIMHOMOHTQXHUX 1
BYJIKaHI3aIlIHHUX POOIT, 110 IJIAaHYETHCSI BUKOHATH 3a pik ckiagae T=10528 gom.-rog.

JUisi BUKOHAHHS 33aHOr0 00CAry poOIT po3paxyeMO HEOOXIAHY KUIBKICTh
BUPOOHUUHUX poOOUUX 3a (hOpMyIaMu:

n [ _ 10528
" @,k 1996-115

= 4,5 ; npuitMaemo R,;=5 4oun;

T
R, = _ 10528 _ 58 ; mpuiimaeMo R=6 4o,
@, -k 1564-115

ne k=1,15 — xoediiieHT TepeBUKOHAHHS HOPM BUPOOITKH.
Takum 4yuHOM, JIsi BUKOHAHHS 33J1aHOT0 00CSTy poOIT HEOOXiaHA KUIBKICTh
BUPOOHUYHUX poOounx Oyae ckiaagatd R.=6 voin. KinbKicTh JOMMOMIXKHUX pOOOUHX

R, =015R_, =015-6=0,9; npuiimaemo R,=1 gou.

1.2. Po3paxyHok Ta nmiadip o01agHaHHA

Yuciio ogWHHUIL OCHOBHOIO TEXHOJIOTIYHOIO OOJIagHAHHSA BH3HAYAEMO 3a
dhopmyItor:

T
N =
Dy M3

ne T — TpyAOMICTKICTh AAHOTO BUAY POOIT, 10 3allJJAHOBAHO BUKOHATH 3a
PiK;
@D, . — miicHui piyHuit GoHI yacy poOoTH 00JIa HAHHS, TOI;

15 — Koe(imieHT 3aBaHTaKeHHA 00aqHanHs, 1,=0,83...0,95
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10528

n06 - -
1801-0,9

[IpuitmMaemMo ciM OJMHHUIL OCHOBHOT'O TEXHOJIOTIYHOTO OOJaAHAHHA MJis
BUKOHAHHS 3aIlJIAHOBAHOTO 00CSTY POOIT.

IIpy npoekTyBaHHI  IIMHOMOHTAXXHOI  JUIBHHUIN  MiJOMpAaEMO  Take

TEXHOJIOTIYHE OOJIalHaHHA, sKe 3a0€3MeYnTh BHCOKOSKICHE Ta CBO€YACHE
BUKOHAHHS 3allJIaHOBaHUX poOiT. HoMeHknaTypy 1 KIJIBKICT OCHOBHOIO Ta
JOTIOMDKHOTO ~ OOJIaqHAHHS JUIsl IIWHOMOHT@)XXHOI JUIBHHUIN BHUOMpPAEMO TIO
KarajoraM TEXHOJIOTIYHOTO oOnajaHaHHA. Po3paxoBaHe Ta TpuiiHATE HEOOXiTHE

oOnaiHaHHS JIs1 MPOEKTOBAHOI IJIbHUIII 3BOAUMO B Tab. 1.1.

Tabmui 1.1 — TexHonoriuge o01agHaHHA IIMHOMOHTAXKHOI TUIBHHAILI

HaiimenyBaHHs Kine- | Mapka, | ['abGaputHi ITnomia, M2 [Toty-
00J1aTHaHHS KICTb, | THII po3mipu, MM | Ogunauii | Bceoro | KHICTB,
T kBT

1 2 3 4 5 6 7

1. THIPOMHVK ITHEBMATHYHIA 1 16000x1050 | 16,8 16,8

2. I'aliKoBepT eNIeKTPHIHMIA 1 M-318 1200x650 0,78 0,78 0,7

3. Bizok nepecyBHUit 1 I1-217 1060%870 0,92 0,92

4. Kpan — ykocuHa 1 I'OCT- 1,2

7890-67
Q=0,8 T

5. Crenn nyist neMoHTaxy |1 15002300 | 3,45 3,45 55
IIMH BaHTAKHAX

aBTOMOOLIIB

6. YcTaHOBKA TSI MUTTS 1 1151 1730x1250 | 2,16 2,16 1,3
KOJTIC

7. Kamepa cymunbHa 1 P-512,1 | 15001500 | 2,25 2,25

8. Hactun ms 1 1200x1200 1,44 1,44
HIMHOMOHTQXXHUX POOIT

9. KniTka 3anmo0ikua mst | 1 P-970 1200x480 0,58 0,58

HaKavqyBaHHS IITMH

10. Kononka 1 C-413 510x480 0,24 0,24 04
MOBITPSAPO3aTOYHA

ApPK.
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[TponmoBxenns Tadsm. 1.1

1 2 3 4 5 6 7
11. Crenn ms 1 K-126 1200x570 0,68 0,68
CTaTUYHOTO
OaslaHCyBaHHS
12. [ada mns 1 1000x600 0,6 0,6
THCTPYMCHTIB
13. Bepcrar cirocapamii 1 |69ITH-99 | 1500x1000 1,5 1,5
14. Creun s 1 [Tpoexr. 1280%x1020 1,31 0,71
BUITPABJICHHS JIUCKIB
15. Cremax 1st TUCKIB 1 P-969 2000x700 1,4 1,4
16. Crenax 11 KoJtic 2 P-508A 2480x880 2,18 4,36
17. Bimanka s kamep 3 2295 1500385 0,58 1,74
18. Crenp mis 1 P-101 1050x920 0,97 0,97 2,5
3aYUIICHHS TUCKIB
19. Bepcrar nns 1 111-903 1400x1115 1,56 1,56
PEMOHTY TIOKPHIIIOK
20. Banna s 1 111-902 1265%876 1,11 1,11
NEepEeBIPKU KaMep
21. Bepcrat ToUmIIbHUI 1 332-6 812x480 0,39 0,39 1,7
22. Mada mis 1 790%600 0,47 0,47
MOYMHOYHUX MaTepiajiB
23. lllada ayist cymku 1 1400%x1050 1,47 1,47
24. EnexTpoByJKaHi3aTop 2 0,110 1000x500 0,5 1,0 1,2
25. Cremax mis 1 1240%x880 1,09 1,09
MOKPHIIIOK
26. KpaH KOHCOIBHO- 1 Q=0,5T1 0,9
ITOBOPOTHUM

ADK.
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[TponmoBxenns Tadsm. 1.1

1 2 3 4 5 6 7
27. Wada ms 1 395%210 0,08 0,08
30epiraHHs CIEOIATY
28. Ycra"oBka Ui 1 BJIACH. 880x&825 0,73 0,73 0,22
PEMOHTY IIIHH BHUTOT.
Bcroro 48,48 15,62

M?).

nUTOMI IoIi Ha ogHOro pobditHuka fy; (Bix 5 10 50 M?)

Po3paxyHOK 11011 MoHa IPOBOAUTH JIEKIBKOMA CIIOCO0amu.

1. Ilo muToMmiii IOl BCTAHOBJICHOIO 00JIa HAHHS

I:=Znoi ’ foi '

i€ Noj — KUIBKICTh OJIMHUITL 0OJIaTHAHHS TAHOTO THUITY;

1.3. Po3paxyHok njiomi IIMHOMOHTAKHOI 1L1bHUILI

foi — mUTOMA IITONIIA, SIKa BCTAaHOBJICHA JUIS JaHOTO THITY 00agHanHs (o = 8...20

2. Ilo muTomiii mmomnm poboYnx Micib

F=>n,-f.,

1€ Noj — KUIBKICTh pOOOYMX MICI[h JJIsl BAKOHAHHSI BU3HAUEHOTO BUY POOIT;

foi — mToIa 0JHOro0 POOOYOTo MiCIIs.

3. Tlo xinpkocTi poOiTHUKIB (Nj), SKI BHKOHYIOTh BHM3HA4Y€HY pOOOTYy 1

F:Ni'fNi

4. Tlo momi, sika 3aiiHsATa oOmaaHaHHIM T, 1 mepexiguum kKoedimieHToM K

(koedirieHT poOOYOT 30HN)

F=f,-k

S

5. I'padpiuauM mIIsIXOM, pO3TAlIyBaHHSIM MAaKeTiB OOJaJHAHHS Ha IUIaHI

TIIBHALL.

3MH.
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B mamomy BuUnaaxKy po3paxyHOK IUIOMNII AUTBHHIN OyJeMO BECTH MO TUIOIII,
110 3aiiMa€e o0aHaHHSA 3 YpaxyBaHHIM Koe]illieHTy poO040i 30HHU.
3rigHo BimomocTi oomagnanus f;=48,48 m?;
ks=4,5.
Toni F,, =48,48 x 4,5=218,16 m2.

Tax sk KpOK KOJIOH 6 M, npuitmaemo F, =324 m? (18x18).

1.4. KoMmnoHyBaHHSI HIMHOMOHTAKHOT TUTbHU I

KoMnonyBaHHSI JUIbHUIII IPOBOJUTHCS 3 METOIO 3a0€3ME€UEHHS] HAWKPaIIoro
TEXHOJIOTIYHOTO B3a€EMO3B’SI3KY MDK JUIBHUISAMHM MIJANPUEMCTBA B  IJIOMY.
OCHOBHUM MpPaBWIOM MpHU KOMIIOHYBaHHI JUIBHHII € BIANOBIAHICT MIXK
TPAHCIIOPTYBAHHSAM JieTajeil 1 BAPOOHUYHUM MPOLIECOM.

Hanpsimox BaHTaXOMOTOKY AUIBHUIII TMOBHHEH BIANOBIAATH X0y BCHOTO
TEXHOJOrIYHOTro Tmpouecy. [Ipm 1poMy pyx BaHTaXXONOTOKY IIOBUHEH OyTH
CIPSIMOBaHUM MO XO/1y BUKOHAHHSI PEMOHTHUX 1 JOMOMIXKHHUX POOIT.

[Ipn mnpoexTyBaHHI AUIBHMII HEOOXITHO CYBOPO JOTPUMYBATHCS HOPMU
OyIiBENbHUX 1 MPOTHUIOXKEKHUX BUMOT. [lnoma mpoekToBaHOi NUTBHUIN CKJIaJae
324 M2 PosramryBaHHs 00JaJHAaHHS BUKOHYETHCS y BINNOBIAHOCTI i3 iCHYIOUMM
KOMITIOHYBaHHSIM 1HIIUX JUIBHUIL 1 HANPSAMOK BAHTAXKOIOTOKY CIIIBIAJaE 3
XapakTepoM BUPOOHUUOTO MpoIlecy 1exy. Po3ranryBanHst o01aiHaHHS HA JUTHHUII
MPOBOJUTHCA 13 30€pPEKEHHSIM BHUMOT MPOTHUIOKEKHUX HOPM, SIKI 3a0€3MeUyrOTh

HEOOX1TH1 TTPOXO/IU 1 BiJICTaHI.

1.5. Po3paxyHok napa i najiuBa

Po3paxyHok mapa 1 majguBa Ha OMNaJCHHS 1 BEHTWIALIID BH3HAYAIOTh 13

pO3paxyHKy TOBEPHEHHS TEIUIOBMX BUTpaT OymiBmi. LI BUTpatu mpuitmMaroThCcs B
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po3mipi 15...20 kkan/rox na 1 M3 Gyaisi. SIkio 6yaiBias Mae ITy4Hy BEHTHIISAILIIO,
TO TEIUIOBI BUTPATH NMPHUIHMAIOTHCA B po3Mipi 25...35 kxkan/rox Ha 1 M3 Oymisii.
Piyna motpeba mapa 1 majivBa Ha OMaJCHHs 1 BEHTUJISAIIIO BIMOBIAHO CKIIA/Ia€:

_g,HV |
~§-1000 °

HV
Qm _ gm

? ~ k-1000 -7, '

e §_ — BUTpATH Npu BUTpara Temia Ha 1 M3 OyaiBii, KKan/rox;

H — KigpKicTh TOOWH B ONANIOBANBbHUN mepioA. JIJis cepemHboi CMyTru
OTaTIOBATILHUI nepio mpuiiMaeThes piBHUM 4320 ro;

V — 00'eM mpumimmenns, M3 V =5 x 324 = 1620 m3;

1 — TeIJI0Ta BUMApOBYBaHHs, KKaJ/KT (540 kKkamu/Kkr);

K — TemmoTBopHa 31aTHICTh yMoBHOTO nanuBa (k = 7000 kkai/kr);

N« — KOeQILIEHT KOPUCHOI Jii KOTEJIbHOI YCTAHOBKH (B CEPEIHbOMY JOPIBHIOE

0,75).
Q, - 30 - 4320 -1620 _3888 T
540 -1000
30-4320-1620
Q, = =39,

~ 7000-1000-0,75

1.6. Po3paxyHok BeHTHISIIIl

VY BCiX BUPOOHUYMX MPUMIIIEHHSX IMIIIMPUEMCTBA 3aCTOCOBYETHCS PUPOJTHA,
a TAaKOX B PAJIl BIAAUICHB 1 IITYYHA BEHTUIIAILIS.

«BeHTuAIidHI TPUCTPOi B NPUMIMICHHSIX PEMOHTHOTO TMiANPUEMCTBA
MpU3HAYEH1 JIs TIOJIMILIEHHS] YMOB Mpalli, 3MEHILIEHHS 3aMUJICHOCTI 1 3aIUMJIIEHOCTI
MOBITPS, MIABUIICHHS 30epeKeHHs 00naqHants» [15].

IIpupoona eenmunsyis

3a HOpMaMH TPOMMCIOBOTO OYJIBHHUIITBA BCl MPUMIIIEHHS MOBUHHI MaTH
BUTbHE TIpoBiTproBaHHs. [lmomia kputuyHOro mepepizy (pamyr abo KBaTHPOK

oepethest B po3mipi 2...4% BiJ IO MiJIOTH:

ApPK.
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F,, =0,04F, =0,04-324=12,96 M2,

LImyuna eenmunayis

Po3paxyHOk MexaHIYHOT BEHTHIIALIT BEIETHCS B HACTYIHIM MOCTITOBHOCTI:
BUOUPAETHCS BUJT BEHTWIAIIT B 3aJI€XKHOCTI BiJl XapaKTepy BUPOOHUYOTO TPOILIECY,
IpU LOMY KEPYIOThCSI HACTYTHHUMH TOJIOKESHHSIMH: 3aTajIbHOOOMIHHY MEXaHIYHY
BEHTWJIALIIO MPOEKTYIOTh B MPUMIILIEHHSX 0€3 BUIIJICHHS MUY, Ta31B, Mapy Tomio. 3
IUX MIPKyBaHb Ha ITUHOMOHTAKHOT AUTFHUII MPUAMAEMO 3araTlbHOOOMIHHY
MEXaHIYHY BEHTWIALII. Bennmanay moBiTpeoOMiHy pO3paxoByeMO 10 GopMyTi:

L. =V .k, m*rox,
ne Vi, — 06’eM npumimeHHs, Vy, = 360 M3,
K — KpaTHICTh OOMiHY MOBITpS, K = 1,5...2.
L, =1,5-1620 = 2430 M3/rog.

[ToTiM 1o po3paxoBaHOMY MOBITPSIOOMIHY BUOUpPAEMO 110 TaOIUIsIM [15] TH,

KK/I i Homep BenTHisiTOpa. B Manomy BUMaAKy 11€ OCKOBUN BEHTUIISITOP TUITY

ITAT Y cepii MLINe2; L, =2500 m3/rox; H, = 25 kr/M?; ), = 0,52; n = 1500 06/xB.

[Ticnst 1bOrO MPOBOUMO PO3PAXYHOK MOTYKHOCTI ABUTYHA, HEOOX1THOTO /IS
MIPUBOJIy BEHTUWIATOPA MO (HOPMYJIi:

L, -H,

N, =(1,2...15 :
.= )3600-10247847”

ne H; — Hamip moBiTpsSsHOTro MOTOKY, KI/M?,
Ns — KK/I BenTusiTopa;
n - KK]I nepenaui

N, =15 2500- 25 =0,25 kBT
3600-100-0,52-0,98

Bubupaemo enekrpoasuryn AO2-I1-4 notyxuictio 0,27 kBT 1 ynciom

ob6eprtiB 1360 006/xB.
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1.7. Po3paxyHOK OCBITJIEHHSI

[Ipn npoekTyBaHHI 1 pPO3paXxyHKY OCBITJIIEHHS BHPOOHHUYHMX MPUMILICHb
HEOOX1THO BpaxOBYyBaTH HACTYITHI OCHOBHI BUMOTH:

1. OcaitiieHHs] TOBUHHO OyTH JOCTaTHIM, 11100 POOITHUK MaB 3MOTY JIETKO 1
HIBUIKO OTIEpyBaTH 00'€eKTaMH pOOOTH.

2. OcCBITJICHHS HE TTOBUHHO BUKJIMKATH PI3KUX TiHEH 1 CIIIIAYUX OJIMKIB.

3. DbyznoBa ocBiTiIeHHS NTOBMHHA BUKOHYBATHUCS 3 YpaXyBaHHSIM XapakTepy
BUPOOHUIITBA.

Benuke 3HaueHHs JUIsl CTBOPEHHS HOPMAaJbHUX YMOB MAa€ pPO3TAIIyBaHHS
JUKEpeNl CBITIa BIJHOCHO pobodoro Micusg. Po3paxyHOK OCBITIEHHS CHiA
BUKOHYBAaTH, KOJM BiJOMa IUIOIIA JUIBHUII, a TAaKOXK KOHCTPYKTHBHI pPO3MIpH
BUPOOHUYOT TUTHHUIII.

B namomy Bunazaky: mioma 324 m? (nosxuna 18 M, mmpuna 18 m).

Po3paxyHOK pupOIHOro OCBITJIEHHS

[lnomy BIKOH, 1O 3a0e3nedye HOPMajdbHE OCBITJICHHS, BU3HAYAEMO 32

dbopmyIioro:

F — n ) ,

ocm

ne f, — mnoma nony mineHMLI, M;

o - koedimieHT npupoaHoro oceitieHHs, (o = 0,25...0,35);

T - KOe(QILIEHT, 10 BpPAaXOBYE BTpPaTH CBITJIA Bl 3a0pyJHEHHS CKJa
(z=0,6...0,75)

324-0,3
=227 1388 M.
0,70
LImyune oceimnenns
[ITy4yHe OCBITIEHHS — 1€ OCBITJIEHHS MPUMIIIEHb €JIEKTPOJaMIIaMU PI3HUX

KOHCTPYKIIiH, 10 3a0€3MedyroTh JOCTaTHIO, MepeadayeHy HOpMaMU, OCBITJICHICTh
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pobounx micib. KiTbKiCTh J1amm, HEOOX1THUX 71T OCBITJICHHS Ha ITMHOMOHTAXHOT
JJBHULI, BU3HAYAEMO 32 (HOPMYIIOHO:
E -f -«

cp n

n=—————,
F0'77

ne Eq, — cepeniHs oCBITIEHICTB, JK; B¢y = 50...100 5xk;
f, — muioma nosy xinpHULIE, M2

K — Koe(iIi€enT 3anacy ocBitieHocTi, k = 1,3...1,5;

Fo — cBiTOBU TTOTIK JIamMmu. JIJ1s1 TFOMIHICIICHTHUX TIPSAMOIiHIHHKUX Jamit JIb
Fo=4350 nMm;

1 — KoeirieHT BUKOPUCTaHHS CBITOBOTO NOTOKY, 1 = 0,2...0,54

n= w :18,9 IIT.
4350-0,4

[Ipuiimaemo 19 nammnu o 300 Bt koxHa.

1.8. Po3paxyHok cu10BOI eJieKTpoeHeprii

Po3paxyHok piuHOi TOTpeOM B EIEKTPOEHEPTii MPOBOAMMO METOJIOM
BU3HAUCHHS HABaHTAKEHb MO KoedilieHTy mnonuty. Jlns KoxHOT rpymnu
eJICKTPONPUItMayiB BUBHAYAIOTh aKTUBHY MOTYKHICTb 32 (hOPMYJIOIO:

P, =k, D> P...

ne k. — koediieHT monuTy JJIs pi3HUX TPYII CIIOKUBAYIB.

JlaH1 po3paxyHKiB aKTUBHOT TOTY>KHOCT1 HaBeieH1 B Tabmumi 1.1.

Piuna nmoTpeba B €1eKTpOCHEPrii BU3HAYAETHCA 32 (OPMYIIOI0:

W, => P,®,n, =1562-1796-08= 22442 KB,

@D, — aivicHui piuHUA GOHI Yacy 00JIaJHAHHS, TO/T;

15 — KOe(IIIEHT 3aBaHTaXKEHHS 00JIaJHAHHS IO Yacy, B CEPEIHbOMY
nopisHroe 0,75...0,80.

B sixoCT1 cepelHboi BUTpaTH OCBITIIIOBAIBHOI eHeprii npuitmaemo 15 Bt Ha 1

M? IO TT/ITOTH
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W, =15-f,-n, =15.324.251=1215000 Br=1215 kBt

ne f, — mioma mony, mM?;
Np = 251 — KUIBKICTh POOOYHX JHIB B POLLL.
CymapHa piuHa notpebda JUTHHUII B €IEKTPOCHEPTIi CKIaIaE:

> W, =W, +W, =22442+1215=23657 KBT.

1.9. Po3paxyHok BUTpATH BOAM

Boja Ha giibHUI BUKOPUCTOBYETHCA Ha BUPOOHUYI 1 TOOYTOBI nmoTpedu. Jlo
BUPOOHMYHUX BIIHOCUTHCA BUTpATa BOJM IS 3aJMBAHHS Y CHUCTEMY OXOJIO/DKCHHS
JIBUryHa. BuTpaTa Boau Ha BCIO mporpamy

Q, =n-N=2000-10 =20 m°.

Po3paxyHok Boau Ha 100yTOBI TOTpeOM BHU3HAYAETHCS BUXOIIYU 3
BCTAHOBJICHOT HOPMH BUTPATH BOAM Ha OJHOIO pOOITHUKA 3a 3MIHY, 1110 CKJIaae 25
7.

Piuna BuTpaTa BojM Ha MOOYTOBI MOTPEOU CKIIaTa€e

Q,=n-2581-c-g,
JIe N — KIJTBKICTh pOOITHUKIB B OJTHY 3MIHY;
C — KIJIbKICTh 3MiH;
g — HOpMa BUTPATH BOJH
Q, =6-251-1.25=37,5 M°.
Piuna BuTpaTa BOJM Ha AUTHHULIL CKJIaJa€

Q,=Q, +Q, =20+375=575 M.

1.10. Po3paxyHok pi4YHOI BUTPATH CTUCHYTOI'0 MOBITPS

Po3paxyHoKk noTpedu y CTUCHYTOMY MOBITPI BUKOHYEMO HACTYITHUM YHHOM.

3HaXOAMMO TEOPETUYHI CEPETHHOTOIMHHI BUTPATH CTUCHYTOTO MOBITPS

ApPK.
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Q,=Q, 7N,
ne Q, — BUTpaTH MOBITPs NP Oe3nepepBHOI poOOTI;
N — KoedIiEHT BUKOPUCTAHHS MOBITPANPHUITMAYiB;
N — KUIBKICTH MOBITPSIIpUAMAaYiB
Q, =35:0,2-4=28 m3/rox
Busnadaemo niiicHI cepeTHLOTOMHHI BUTPATH CTUCHYTOTO TTOBITPS .
Q,=15-Q,,
ae 1,5 — koeditieHT, m0 BpaxoBye Teul MOBITPS, IO MMOB’sA3aHi 3 HEIIIJILHUM
3’€JTHAaHHSIMU Ta BUKOHAHHSM Herepen0adeHuit pooirt;
Q, =15-28=42 m*rox.
PiuHi BUTpaTH CTUCHYTOIO MOBITPSI BU3HAYAEMO 33 (POPMYIIOIO
Q,=13-Q,- D, -c-n,,
ne @, — niicHui piuHuil GoHT yacy 00J1aJHAHHS;
C — KIJIBKICTB 3MiH;
Ns — Koe(DIIEHT 3aBaHTaXXEHHs 00JIaTHAHHS 32 4aCOM

Q, =13-4,2-1801-1.08=78449 M3,

ApPK.
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2. TEXHOJIOI'TYHA YACTHUHA

2.1. 3araJjbHi BigoMoCTi NP0 LIMHHA ABTOMOOLTiB

ABTOMOOUIbHA IIMHU SK HEBIJA’ €EMHUN €JIEMEHT aBTOMOOUISA AYy>KE CYTTEBO
BU3HAYa€ PIBEHb HOro eKCIUTyaTallifHUX BJIACTUBOCTEH Ta €PEKTHUBHICTH
BUKOPHUCTaHHA. Big aBTOMOOUIPHUX IIMH B 3HAYHIA MIp1 3aJIeKUTh MPOXIAHICTH 1
€KOHOMIYHICTh, JUHAMIYHICTh 1 Oe3leKka pyxy, T'YUHICTh Ta IHIII €KCIUTyaTalliiHi
XapaKTePUCTHKU aBToMOOUIs. 3a manuMu [8] no 10% BuTpaT moB'si3aHuX 31 3MICTOM
Ta eKCIUTyaTaIll€l0 aBTOMOOLITIB MPUXOIATHCS caMe Ha 1€ eIeMEHT aBTOMOOLIIS.

Ha cporogHi aOconoTHa OUIBIIICTh Cy4YacCHUX aBTOMOOUIBHMX —IIWH
CKJIaIal0OThC 3 TYMOKOPAHOI OOOJIOHKM — TaK 3BaHOI MOKPHUINKH, a TaKOX
MOBITPOHETIPOHUKHOI 3aMKHYTOI TOPOIJAJIbHOI KaMmepu. Y 3BUYAHHOMY poOodOMy
CTaHl KamMepa Mae OyTH HaloOBHEHAa TOBITPSM 3 BU3HAYEHUM THUCKOM. Y
Oe3kaMepHHUX IIUH y CBOIO 4Yepry 3aMiCTh KaMepu Ha BHYTPIIIHBOMY OOIIl
MOKPUIIIKA HAHECEHUWW CHellaJbHUM TepMeTU3yrouMii map. AmopTu3aniiiHa
3IaTHICTh aBTOMOOUIBHOI IIIMHU BU3HAYAETHCSA MIEBHUM TUCKOM MOBITPS B IIMHI, sSKa
MOBUHHA TIPH IIbOMY BOJIOJIITH €1aCTHYHICTIO.

«KoHcTpyKilis 1 MaTepiaiy €JIEMEHTIB IIMHU HE 3aBXIU OJHAKOBI JUIs PI3HUX
THUIIIB IWH. JIETKOB1 MIUHU BIAPI3HAIOTHCS BlJ BAHTAXHUX KOHCTPYKIIIEIO OKPEMUX
€JIEMEHTIB, Ta0apUTHUMU PO3MIpaMH 1 SKICTIO BUKOPHUCTOBYBAaHMX MaTepialliB.
BoHu MaroTh €1aCTUYHIIINM KapKac, MEHIIy BUCOTY 1 OUIbIlIEe PO3AICHHS MaTlOHKa
MPOTEKTOpa, MEHIN 30BHINIHIN 1 MOCAJ0YHUMN MiaMeTpH, a 3a PaxyHOK OUIbIIOIN
BIIHOCHOI Jeopmariii, IO JONMYCKAETHhCS, BEIUKUX TMOTOHHUX 1 IIBHUIKICHUX
HAaBaHTAKCHb MAalOTh MEHINUH TEPMiH CIY)KOHW, YuM BaHTaxHI muHm» [9]. [uaN
JUIs JISTKOBMX AaBTOMOOUIIB B MEpIIy 4Yepry MpU3HAuYEH! A eKCIUTyaTalii Ha
JIOpOTax BUCOKOTO PIBHS.

IluHu MaTh CKIaAHY KOH(Irypamiro, IO CKJIaJa€ThCs 3 HACTYMHUX

eJIEMEHTIB KOHCTPYKIIiT (puc. 2.1).
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Puc. 2.1. «CrpykTypa aBTOMOOUIBHOI IIMHU: | - IPOTEKTOP; 2 - TICYOBA YaCTHHA;
3 - Kapkac; 4 - 6iuHa yacTuHa; 5 — Opekep; 6 - Jo/1aTKOBa BCTaBKa B MJIEUOBIHN 30H1; 7

- bopToBe KiNbIie; 8 - 0opTOBa YacTHHAa» [9]

«Kapkac 3 € OCHOBHOIO YaCTHHOIO LIMHM, SIKUH OOMexye 00'eM Kamepu 1
CripuiiMae HaBaHTAXKEHHS, IO Jl€ Ha IMUHY. BiH CKIagaeTbcssi 3 JEKUIBKOX
HaKJIaJIEHUX OJIMH Ha OJHOTO IIapiB TYMOBHUX IapiB. MIIHICTh IIMHU BU3HAYAETHCS
MIIHICTIO KapKkaca 1 B OCHOBHOMY 3aJICKHUTh BiJ MIIIHOCTI KOPAY, OCKUIBKHA HOTO
MOAYJIb MPY>KHOCTI Ha JEKUJIbKa MOPSAKIB OUIbIIMKA, HIK y TymMH. Dopma kapkaca i
KUIBKICTh IIapiB KOPAY B HIM BHU3HAYAIOTHCS PO3PAXYHKOBUM IUISIXOM 3aJI€KHO BiJ
3aJIaHOTO THCKY TIOBITPS, HABAHTAKEHHS, TUITY 1 BUKOPUCTaHHs muHU. Kopau HecyTh
OCHOBHE HABaHTAXXEHHS MpHU EKCIUTyaTallii IWHH, 3a0e3Meuyrodyd IIUHI MIIHICTb,
€JIACTUYHICTb, CTIUKICTH JI0 CTUPAHHS 1 30epekeHHs 3aaaHoi popmu» [12].

Bbpekep 5 niaroHanbHO1 MIMHU € TIIAPOM TYMOBOTO KOPJy, PO3TAIIOBAHUM MiXk
KapkacoM 1 mpoTekTopoM. BiH ckiamaeTrbest 3 ABOX a0o OuIbIe 3a mapu KOpay
MOTy3Ka 3 BKpalIeHHSMH TOBCTUX MmapiB rymu. [l mocuieHHs Kapkaca i
MOJIIMIIEHHS 3B'SI3Ky MK KapKacoM 1 MPOTEKTOPOM MOTPIOHUI Opekep, KUl mae
OyTH SIK MOXHA BUIIUNA. bpexkepu MOM'AKIIYIOTH M0 YAApPHUX HABAaHTAXCHb Ha
KapKac IIMHU, IONOMAaraiydu iM Oulbllle PIBHOMIPHO PO3MOJUISATUCA MO MOBEPXHI

IMHU, COPUMMAalOYd MHOXHWHHI Aedopmairii poO3TATYBaHHS, CTHCKYBaHHS 1
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3pyILIEHHS, IPOTE 13-32 HEOCTATHHOI TETUIONPOBITHOCTI TYMHU MOXYTh BHKJIMKATH
3HAYHI TEIJIOBl YIIKOJKEHHA. MoKodiHHA. [Iporektop 1 —11e ToBcTa ryma Ha
30BHIIHIA CTOPOHI INWHM, SKAa 3HAXOAWTHCS y Oe3mocepeaHhOMY KOHTAKTI 3
MOBEPXHEI0 JOPOTH IpU KoueHH1 koseca. [Iporektop 3abe3nedye muHi HEOOX1THHIMA
TEpPMiH CITy>KOH, HaJIe)KHE 3UCTJICHHS 3 JOPOTOI0, MOM'AKIIY€ MOMITOBXH 1 yJIapH IO
KapKacy IINHH, 3HUXKYE BiOpaIlifo B TpaHCMICii aBTOMOOLIS, 3aXHIIaEe KapKac Bif
MEXaHIYHUX YIIKO/>KEHb.

[IpoTekTop ckilagaeThesi 3 peabeHOTO MaJIOHKA 1 1apy, M0 3BUYAitHO Mae
ctaHoBUTh 20...30 % BiJ TOBIIMHHA NPOTEKTOpa. BCTaHOBIIEHO 110, YUM TOBILIKHA
IPOTEKTOpa BU3HAYa€e Ta 30UIblIy€e MPOOIr MIMH A0 HOro IMOBHOTO CTHPAHHS.
ToBIIMHA MPOTEKTOpa 3aXHUIlA€ KapKac BiJ 30BHINIHIX BIUIMBIB. PazoMm 3 Tum
TOBCTUM NPOTEKTOp 30UIbLIyE Bary IIWHHU, OPUBOJAUTH 1O ii MEperpiBy Ta
po31IapyBaHHs.

«lluan mpu pyci aBTOMOOLIS, OCOOJMBO HA JOpOrax 3 YJIOCKOHAJIICHUM
MOKPUTTSM, HE TIOBUHHI BHUJIaBaTH IIyM. Be3IIyMHICTh IIMH JOCITA€ThCS BUOOPOM
MEBHOTO MAJIFOHKa MPOTEKTOpa 1 3aCTOCYBAaHHSM MPHUHIMIY 3MIHHOTO KPOKY
€JIEMEHTIB MaJlOHKa IO JOBXKHUHI Koy Koseca. [IpoTekropHa rymMa moBMHHA MaTu
BHCOKI (PI3MKO-MeXaHIYHI SKOCTi, OyTH MIIHOI, €JacTUYHOi, JOOpe MpydaTucs
CTUpPAHHIO, HaJpl3aMm, HaJapuBaM 1 Oararopa3zoBuM jaedopMallisiM, a TaKoX OyTu
CTIKOIO IO cTapiHHA. BOKOBHHOI BBa)Ka€ThCsl TYMOBUH IIap, 1110 TOKPUBAE CTIHKU
Kapkaca 1 OXOpOHS€ HOro BiJ MEXaHIYHUX YIIKO/JKEHb Ta BOJOTU. BOKOBHHH
MOBUHHI OYTH TOCHTH €JIACTUYHUMH i, OTXKE, JOCUTh TOHKUMH, 11100 TPpUBAIUil yac
BUTPUMYBATH 06araTopa3oBi BUTMHM # Majo BIUTMBATH HAa TBEPJiCTh Kapkaca. IX
BUTOTOBJIAIOTH SIK OJIHE I[1JI€ 13 MPOTEKTOPOM 1 13 TPOTEKTOPHUX TYMOBHUX CyMIlIEH,
Xo4a JUIsi HUX, BIJIMOBIAHO JO YMOB POOOTH, MOXHa 3aCTOCOBYBAaTH i OlIbIIe
nenieBl cymin. TBepaa 4acTHHA MIWHU, MO CIYXHUTh IS KPITUICHHS il Ha 0001
KoJieca, HOCUTh Ha3By - 00pT. Kpuiio moKpUIIKK CKIATAETHCS 3 OOPTOBOTO KIIbIIA 7,
BUKOHAHOTO 31 CTaJIeBOTO JAPOTY, TBEPAOTO MPOGUILHOTO TyMOBOTO JDKTYTa,

0oOropTk OOPTOBOTO KUIBIL W MiACHIIOBAIBHUX CTpIYEYOK. MeTalieBe KiIbIle
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HEOOXITHEe I MOJAaHHS OOpTy HEOOXITHOT MIMHOCTI, a TYMOBUM JDKTYT CIPHSIE
odopMIIeHHIO 00OpTa 1 HOTO MOHOJIITHOCTI» [8].

Kamepy aBTOMOO1TBHOI IIMHA MOKHA TPEJICTABUTH SIK KUIBIIEBY TPYyOy, IO
3po0seHa 3 emacTHUuHOl rymu. [l HakauyBaHHsS IIMHU Ta MiATPUMAHHSA THUCKY
BUKOPUCTOBYIOTh BEHTWJIb. Po3Mipu Kamepu 3rigHO MpaBUJl eKCIUTyartalii IIUH
MOBHHHI BIAMNOBIAATH po3MmipaMm Ta (opmi mokpuiiku. CiiJl 3a3HAYUTH TPO POJIb
TOBUIMHU CTIHKM II0 TIONEPEYHOMY Iepepi3dy, ska 3BUYaiHO HeojHakoBa. Ilo
PIBHSIHHI 3 TPHUOOOJHOI0 YacTUHOIO B OIrOBI — BOHA Oulblna. 3a MIATPUMKY
BHYTPIIIHBOI'O THCKY BIANOBiJAa€ TakoK Mokpuiuka. IIpu ekcrutyararii koJjieca B
30HI KOHTaKTy IIIMHA BHUIPOOOBYE 3HAKO3MIHHI Jedopmarlii Ta TemIepaTypHi
pexuMu. {711 TOBHOIIIHHOTO BUKOHAHHS CBOiX (DYHKINHM Tyma JJig Kamep MMOBHHHA
OyTH €NacTUYHOIO, MII[HOIO, CTIMKOIO N0 TEIJIOBOTO 3HOIIYBaHHS, HE 3MIHIOBATU

CBO1 MEXaHI4H1 BJIACTUBOCTI MPH 3MiHI TEMIIEPATYPH B MIUPOKOMY Jl1aIla30Hi.

2.2. IIpuiiHATTI NO3HAYEHHS TPU MAPKYBAHHS ABTOMOOIJILHUX IIWH

SIKII0 pO3MIsiAATH IIMHU SIK OKPEMHM €JIEMEHT, TO MAEMO BIJIMITUTH 11 OKpeMi
XapaKTEPUCTHKH, 110 XapaKTePU3yIOTh il TadapuTHI pO3MIpPH 1 THIL.

«Po3Mipu Ta MapKyBaHHS OUIBIIOCTI IIUH BKa3ylOTh HA OOKOBUHI MOKPHUIIIOK 1
MO3HAYAIOTh CMOJYYECHHSIM JBOX MapameTpiB: mupuHu npodimto (Hampukiag, 200
MM) 1 mocaakoBoro niamerpa (508 mm). Po3mipu cremiaibHUX MIUH MO3HAYAIOTh Y
BUTJISAII CHOJNY4YeHb 30BHIMIHBOIO JlaMeTpa, IIUPUHU MpodUI0 1 TMOCATKOBOTO
niaMerpa. Y MO3HAuY€HHI palialibHUX IIUH ITICHS APYroro 4Yuciia CTaBiIsaTh OykBy R.
Ha Bupo6ax 3akoppoHHUX (ipM MOKHA 3yCTPITH MTO3HAYCHHS B JIOMMAax 1 3MilIaHe
(y mroitMax 1 MUTiIMeTpax). Y mepiiomMy BUIAJIKy 0OM/IBa YKUCJIa YMOBHO MMO3HAYAIOTh
po3MipH MIKH Yy IoiMax. Ak npukiang po3risiaemo nmoznauenus: 7,50 — 20 ta 5,20 —
13. Tak pns Bumaaky (5,20 — 13) mepiie 4yucino BKa3zye B MUTIMETpax IIUPUHY

npodinto muau. [lpyre yncio BKkazye B JrolMax giameTp 00oja koieca» [7].
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[linmpueMCTBO — BHUTOTOBIIIOBAY INMHA HAHOCSATh TOBapHHWMA 3HaK. Tak,
HANpPUKIIAJ, TMPU BUTOTOBJIICEHHI HAa KOXKHOMY TOBapi HAHOCSTh, KPIM TOBapHOTO
3HAKY, XapaKTePUCTUKHU ITUHH, 110 BMIIIYIOTh PO3MIPH KOJIeca, JaTy BUTOTOBJICHHS,
3HaK BIJAUTY BHpPOOHHITBA. SIK TMPUKIANL, PpO3TISTHEMO MAapKyBaHHS IIIHHU
165/80R13 MU-166 Steel Radial 82S Tubeless 1685502311. B upoMy Bumaaxy
165/80R13 — po3mipu 1mmHH, a came 165 — mmpuHa npodiato muHu B MM, 80 —
iHaeKc cepii, R — inaekc pamianbHoi muHM; 13 — giamerp muHU B aroiimax, MU —
Ha3Ba 3aBOJly BUTOTOBJIOBaYa, 166 — BHU3HAYCHUU HOMeEp ToBapy, Steel —
MO3HAYEHHS METaJoOKOopAay B Opekepi, 82 — I1HAEKC BaHTKOMIAMOMHOCTI, S —
MaKcUMaJibHa JOMYyCTHMa MIBUAKICTh 3TIHO MpUAHATOT Kiacudikaiii, Tubeless —
O3HayYae, 110 IKMHA Oe3KaMepHa.

[[Iuar aBTOMOOLIIB MOXYTh PO3IUISATUCS 3a MNPU3HAYCHHSIM, CIOCOOOM
repMeTu3allii, THoM KOHCTPYKIIi1 MPOTEKTOpa Ta ii MaltoHKY. B 11boMy 11€H31 IIHH
KJIACU(IKYIOTh JIJIsl JIETKOBUX Ta BAaHTAXXKHUX aBTOMOOUTIB. B 3a1exHOCTI Bijl Oy10BU
KOHCTPYKIIIi KapKacy BOHHM MOXYTh OYTH J1arOHajbHI Ta pajiajibHi. Buxomsuu 3
KOH(pirypailii npodiIro MonepeyHoro nepepizy, To0OTo BIAHOIMIEHHS BUCOTH MPOdIIs
70 MOT0 MIMPUHU — 3BUYANHOTO, IMIMPOKOTO, HU3BKOTO 1 CBEPXHU3bKOTO Mpodisito

(puc. 2.2).

AAANAANAANN E_
AAAAREA
A AvA A
CAALL ALY

Puc. 2.2. «ManoHOK NMpPOTEKTOpa: a — JOPOXKHINA; O — CIPSMOBAHUIA; B —

M1BUIIEHOT MPOX1THOCTI; T — Kap'€pHUI; 1 — 3UMOBHI; € — YHIBEpCATbHHID [ 7]
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3riIHO0 KOHCTPYKIII1 JlaroHadbHUX IMH HUTKH KOPJy Kapkaca 1 Opekepy
MEPEeXPEIIyIOThCS B CYMDKHHX IMapax, MpU [bOMY KyT HaxXwiy MiK CEpeIuHH
6iroToOBi HOPIKKM B Kapkaci Ta 6pexepi gopisaioe 45...60°.

Tak 3BaHa Oe3kaMepHa IIMHA 30BHI Maibke HE BIAPIZHIAETHCS CTaHIAPTHOT
(kamepHOi) aBTOMOOLIBHOI IMHU (puc. 2.3). BoHU BiJIPI3HAIOTECS TE€PMETH3YIOUNM
2 mapoM, SKii pO3TAlIOBAaHUN Ha BHYTPIIIHIM TMOBEPXHI MIMHH, a TaKOX

VIIUIbHIOBAJIBLHUM IIIAPOM, 1[0 PO3TAIIOBAHUH 110 30BHIIIHIN TOBEPXHI OOpTAa.

Puc. 2.3. «Kouctpykuis Oe3kamepHoi mmHH: | — mpotekTop; 2 —

repMETU3YIOUUI MOBITPOHENPOHUKHUI T'yMOBHM map; 3 — kapkac; 4 — BEHTHJIb

KoJieca; 5 — o001y [12]

«be3kaMepHi MMHU MarOTh TPOXH MEHIIUN MOCAJKOBUN diaMeTp IIOJ0
MOCaJKOBOTO JiaMeTpa o0oja, cremiaibHy (opMy 1 KOHCTPYKIiO OopTa, MO0
3a0e3reuye OUIBIN MIUIbHY MOCAAKy IIMHU Ha 001/ KoJjieca MPHU HAsIBHOCTI THUCKY
noBITps ycepeauHi muH. OCHOBHOIO MEpPEeBaro0 0Oe3KaMEepHHX IIUH € ITi/IBUINCHA
Oe3rneka pyxy aBTOMOOUIS Ha BHCOKHMX IIBHUJIKOCTAX y TMOPIBHSHHI 3 KaMEpHUMU
mHUHaMU. be3kamepHa HIMHA CKIIAAA€ThCA 3 OJAHIE]T MOHOJITHOI YacTHHH, TOMY
MOBITPS 3 TIOPOKHUHU MOKE€ BUXOJUTH HA30BHI TIIBKH Yepe3 OTBIp MPOKOIY, a
BHYTPIIIHIN THUCK MPHU I[bOMY 3HUKY€ETHCS MOBUIBHO, TaK 1110 BO/AIN Ma€ MOKJIUBICTb
pyxaTHcCsl 3 YUIKOJKEHOIO IIMHOK0 10 Micus peMoHTy. Ciijl 3a3HauMTH Kpauluii

BIIBIJT Teruia Oe3MOoCepeIHhO dYepe3 MeTalleBui 0011 Oe3KaMepHOi IIWHU,
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BIJICYTHICTh TEpPTS MIDK MOKPUIIKOI 1 KaMepor Ta BHACHIJOK LBOTO - OLIbII
HU3BKMH  TeMIlepaTypHUH pEXHUM TMpalooyoi IMUHUA. be3kamepHi IIHMHU
XapaKTePU3YIOThCS TaKOXK OLIBIIOI0 CTIMKICTIO BHYTPIIIHHOTO THCKY MOBITps. Lle
MOSICHIOETbCSI TUM, IO TOBITPS dYepe3 BEIUKY CHIIy MPOCOUYETHCS Uepes3
HEPO3TATHYTUN TMOBITPSIHENPOHUKHUM IIap Oe3KaMepHOi IIMHU 4Yepe3 PO3TIATHYTI
CTIHKM KaMepH. be3kamepHl IIMHM TpH EKCIUTyaTalii MEHIIE MiAJal0ThCs
JEMOHTaXy 1 MOHTaXy, TOMy IO ApiOHI YIIKO/DKEHHS MOXHAa PEMOHTYBATH, HE
3HIMAIOYH IIMHK 3 0007a» [12].

«be3kaMepHl IMHM B3a€EMO3aMiHHI 3 KaMEPHUMHU MNOKPHUIIKAMU 1 MOXYTb
MOHTYBATHUCS Ha CTaHJIAPTHUX TTIMOOKHUX 000/1ax, SIKIIIO BOHU T€pMETHYH1, TOOTO HE
MarOTh BM'SITUH 1 YIIKOJKEHb. ["apaHTIiiiHI HOpMU NpoOiry 0e3kaMepHUX IIUH Ti K,
o W KamMepHUX, OJHAK JOCBIJl €KCIUTyaTailii Oe3KkaMepHUX IIMH IOKa3ye, II0
JOBTOBIYHICTH iX Ha 20 % BuIlle TOBrOBIYHOCTI KaMEpHHUX IIMH. L{e mosicHIoeThCS
KpalmM TeMIIEpaTypHUM PEKUMOM pOOOTH IIUH 1 CTATICTIO BHYTPIIIHBOTO TUCKY B
HUX TOBITpsA. OHAK JJIs IXHBOTO BUPOOHUIITBA HEOOX1THI BUCOKOSKICHI MaTepiaiu,
ajie BOHM MEHII TeXHOJOr14Hi. Excriutyararisi 0e3kaMepHUX IIMH BUMAarae BUCOKOI
TEXHIYHOI KyJabTypu» [12].

Crnipg BU3HATH, IO IMIMHU 3 KaMEpOI MPAKTUYHO 3HIATH 3 BUPOOHUUTBA. 3
NoTrJisiyy O€3MeKM BOHM HE MOXKYTh OyTH MOPIBHSHI 3 O€3KaMEpHUMH. Y CBOEI
KOHCTPYKIli Oe3kaMepHa IMMHA Ma€ Ha BHYTPIIIHINA MOBEpPXHI CHEIlaJbHUN
repmetusyrounii  map. Ha Ooprax 0Oe3kaMepHOiI IIMHU  PO3TAIIOBAHUI
VIIUTBHIOIOYMH TYMOBHMU LIap, MIO 3BICHO MEPEHIKOIKA€ BHUXOAY MOBITPS MIXK

000/10M 1 IIKUHOIO.

PanianpHi METaIOKOPHI IIMHYU BUITYCKAIOTHCS TAKUX THUITIB:

- METAJIOKOP/I, IKUH BMIIIY€ KapKac Ta Opekep;

- HEMJIOHOBUM KOPJ Y KapKaci i METajIoKopJIoM y Opekepe;

- 3 paJilaJIbHUM PO3TalllyBaHHSIM HUTOK CTaleBOro ado HEHJIOHOBOIO KOPAY B

KapKaci i MeTaJlokopioM y Opekepi (puc. 2.4).
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Puc. 2.4. BynoBa panianbHOI IIUHU 3 METalIoOKopAoM: | — mpoTtekrop; 2 —
Opekep 3 JeKIIbKOX MIapiB HEMIIOHOBOT TKAaHWHU (3BEpXY) 1 MeTamokopAy (3HU3Y); 3

— pajianbHi HUTKA METAJIOKOPIHOTO KapKacy

Iluau Takol KOHCTpyKLi€o (puc. 2.4) BOJOMIIOTH OUTBII IIMPOKUAM
pO3YMHOM OOpTIB Ha BiAMIHY BiA 3BUYaHMX. [Ipn oMy MeTanokop] BOJIOAIE
TaKMMH BJIACTUBOCTSIMH: BUCOKA TETUIOMPOBIIHICTD 1 TEIUIOCTIAKICTD, IO JT03BOJISIE
3MEHIIUTH HaNpyXEHHS Ta PIBHOMIPHO PO3MOAUIATH TEMIEPATYPY Ha BCI€l IIMHI.
Crtpok ekcrutyartanii Takux IIWH 1O PIBHSHHIO 31 3BHYAHUMM Maike B 2 pasu
OLTBIIMI B 3QJIEKHOCTI Bl YMOB €KCILTyaTallii.

B 3anmexHOCTI BIJI TEMIEPATypHUX YMOB €KCILTyaTallll IIMHU TAKOXK MOKHA
PO3TISAATH SIK:

- MOpo30cCTiiiki. BoHM e(deKTUBHI i1 BUKOPUCTaHHA B o00nacTsIxX 3
TEMIEPATYPHUM PEKUMOM - 45 °C;

- IIMHY IS TPOMIYHOTO KiIiMary. Taki IIMHU BUTOTOBJICHI 3 TEIUIOCTINKOIO
I'YMH, 3T1IHO 3 TEMIIEPATypOI0 HABKOJIMUIIHBOIO CEPEJOBUIIA, BOJOAIIOTh TAPHUMHU
G13MKO-MEXaHIYHUMH  BJIACTUBOCTSMU: MIIIHI, €JaCTHUYHI TPH PI3HOMAHITHUX
TeMIlepaTypax HaBKOJIMIIHBOTO CEPEIOBUIIIA;

- IMWHA 3 METAJICBUMH MIMIaMU. BUKOPHCTOBYIOTHCS [JISl IIiJBUIICHHS
CTIHKOCTI 1 KEpOBAHOCTI aBTOMOOUIIB MPU PI3HUX MOTAaHUX TOTOJHHMX yMOBaxX Ha
noporax. Ha miaronanpHi Ta paaiajibHI MIMHU JTOJATKOBO BCTAHOBIIOIOTH IIMIHU B
MPOTEKTOPl, IO 3HAYHO 3HWXKYE TAIBMIBHUNA IUIAX Ta TMIABUILYE CTIHKICTh
aBTOMOOUISA. 3a3HauMMO, 110 IIMHU 3 MIUNAMU YXOASTh B MuHyJe. CydacHi

«3UMOBI» IIIHHHU 3BUYANHO BKE BUTOTOBIISIOTH O€3 IIHUIIIB.
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- HU3bKO- 1 3aHAJTOHU3BKONPOQUIbHI MHUHU. Taki MIMHU MAlOTh 3HIKEHY
Bucoty npodust: H/B = 0,7...0,88 (mns Hu3pkonpodineaux) Ta H/B<0,1 (mis
3aHAITOHU3BKOMPO(DITbHNX). Take CHiBBIAHOMIEHHS IMiJIBHINYE CTIHKICTh 1

KEPOBaHICTh aBTOMOOLIIS, 110 MOKPAIy€ HOTO BAaHTAKOMIAHOMHICTD 1 MPOX1AHICTb.

2.3. @dakTopu, 10 BILIUBAKTH HA JOBrOBIYHICTH IIMH

Y «llpaBunax excrutyaTaiii aBTOMOOUTPHUX IIMH» 3a3HAYEHO, IO JJIs
MOTIEPEKEHHS TIEPeIYaCHOTO BUXO/y IIWH 3 JIaay Ta 3a0e3nedeHHs 0e3MeKu pyxy
3a00pOHSAETHCS BUITYCK Ha JIIHIIO BCIX BUJIIB PyXOMOTO CKJIaJTy, III0 MalOTh TPaHUIHE
3HOIITYBaHHSI MaJIOHKa MPOTEKTOpa, MPU LbOMY 3aJUIIKOBAa BUCOTa MaJlOHKa IO
IEeHTp1 OIrOBOT TOPIKKU CTAHOBUTH:

«- )11 BaHTOKHUX aBTOMOOLIIB 1,0 MM;

- ny1st aBToOyciB 2,0 MM;

- UTS JIETKOBHX aBTOMOOLTB 1,6 MmM» [7].

3ams  TOMEpeDKCHHS  MEepeaYacHOr0  3HOIIYBAaHHS Ta  PYWHYBaHHS
aBTOMOOUTbHUX IIMH HEOOXIAHO BU3HAYUTU I1X BHJM, NPUYUHY MOSBIEHHS
KOHKPETHOTO PYWHYBaHHS IIIWHHU.

B 3anexHOCTI BiJ TIMOMHM TOIIKO/KEHHS IIMHU PO3AUISIOTH Ha Taki
KaTeropii: 3 HOPMAJIbHUM 1 3 TEpPEeIYaCHUM 3HOILIYBaHHSAM (200 pyHHYBaHHSM).
[IpupoaHe 3HONIYBaHHS € HOPMAJbHUM, SKIO BOHO HACTYMWJIO MPU BUKOHAHHI
MIMHOIO eKCIUTyaTamiiHoi HopMmHu mpoOiry. Ilpu mpoMy HE BUKIIOYAOTHCS i
BiHOBJEHHS. [Ipy BUKOHAHHI €KCIUTyaTalliifHOI HOPMHU MPOOIry HACTAa€ TaK 3BaHE
HOpMasTbHE 3HOITyBaHHs. [lepenuacHo 3HOIICHI aBTOMOOLIBHI ITMHU CKJIAAal0Th 2
KaTeropio.

[Ipu npoMy mmHM 1 Kateropii po3AUIAIOTHCS HA TaKl TPYINU: MPHUAATHI IS
BIJIHOBJICHHSI, JI0 SIKUX BIJHOCSTHCS HOBI Ta paHillle BiIHOBJICHI IIIMHU, 1 HETIPUJIATHI

JUISL BITHOBJICHHS, 10 SIKUX BIJTHOCATHCS TIJILKY IIIMHU, BITHOBJICH1 Oubiie 1 pasu.
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Munu 2 kareropii MOXyTh OyTH 31 3HOLIYBaHHIM (pyHHYBAaHHSM)
eKCIUTyaTalifHOr0  XapakTepy W 3 BUpPOOHWYUM JedeKToM. 3HOITyBaHHS
BUPOOHMUIOTO XapaKTepy MOKYTh OYTH B HACTIJJOK BUTOTOBJICHHS Ta BITHOBJICHHS.

Ha miacraBi OaratopiyHuUX CHOCTEpPEKEHb 1 JIOCBIAY eKCILUIyaTalii 1o
OCHOBHMX MPUYMH MEPEAYACHOTO BUXOAY IIUH 3 a1y BITHOCSTh:

- IOPYLIEHHS MTPaBUJI MOHTAXY (IEMOHTaXXy) IOKPHILIOK Ha 000/1U;

- HEIOTPUMAaHHSI HOPM THCKY B IIMHAX;

- IEPEBAHTAKEHHS TPAHCIIOPTHUX 3aCO01B;

- MABUIIEHUH TUHAMIYHUHN qucOaiaHc IMH y 300pi 3 KOJIECoM;

- HECIIPABHOCTI BY3JIiB 1 MEXaHI3MiB X0/I0BOi YACTUHU TPAHCIOPTHUX 3aCO0IB
(BIOXWJIEHHS BIJ HOPM KYTIB YCTAHOBKH NEPEIHIX KOJIIC, CXOMKEHHS Ta pO3Ball
KOJIIC, MOTIPIIEHHS TEXHIYHOTO CTaHy aMOPTH3aTOpPIB 1 T.11.);

- HEJIOTEIMHE BOIIHHS TPAHCIIOPTHOTO 3aCcO0Yy.

Buxoasun 3 anamizy ¢akropiB, 110 BIUIMBAIOTh Ha JOBrOBIYHICTH IIHH,
OCHOBHHMMH pe3epBaMH MiABUIICHHS JOBTOBIYHOCTI IIIKMH aBTOMOO1JIIB €:

1.ITpaBuibHUM BUOIP 1 KOMIUIEKTYBaHHSI aBTOMOOLITIB IIMHAMU;

2.ParionanbHui pexXuM pyxXy aBTOMOOLIIS;

3.BukoHaHHs MpaBUJI MOHTAXY Ta JIEMOHTAXKY IITUH;

4. TexuiuHe 0OCITYyroByBaHHS Ta 30€piraHHs IIWH;

5.PeMOHT 1m1mH.

Came 3 MeETOI TIJBUINECHHS JOBFOBIYHOCTI IIMH HaMU PO3pOOJICHUN

TEXHOJIOTIYHUM MPOIEC iX PEMOHTY.

2.4. TexHOJIOTiYHHI MPoOIEC PEMOHTY IIHH JerKOBUX aBTOMOOIJIIiB

CydacHl TEXHOJIOTii JO3BOJISIIOTH BIAPEMOHTYBATH TIPAKTUYHO Oyib-siKe
YIIKO/DKEHHS IIIMHU, II0 HE Hece 3a CO00I0 CEepHO3HOro MOPYLICHHS KOpIY.
Po3pi3HAI0TE IPOCTHIA 1 CKIIATHANA PEMOHT IITUH.

[Ipoctnii peMOHT — 1€ HacamIepea MNpPOKoJH. [0 CKIaZHOTO PEMOHTY

BIIHOCSITh PEMOHT OIYHUX TOPi3iB IIMH, PEMOHT INMH Ha SKUX YTBOPIOBAIACS
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rpwxka. CkJIagHUA pPEMOHT IIWH BHUMAarae JOTPUMAaHHS MEBHUX TEXHOJOTIH 1

npoeciiHOro yCTaTKyBaHHS.

TEXHOJIOTIYHUH MPOIeC PEMOHTY IIHH (Tabi. 2.1).

Ta6mui 2.1 — TexHomor1YHUHN ITPOIIEC PEMOHTY ITHUH

VY BiIMOBIAHOCTI O TeMHU OakajgaBpChKoi poOOTH 3allpOIIOHBOAHO HACTYITHUMN

Ne 3MicT pobiIT Ecki3 oneparrii OOmagHanas
/1 Ta IHCTPYMEHT

1 2 3 4

1 |Ilepenr  peMOHTOM  OUYMCTUTH [IiTka;
TIOKPUIIIKY BiJl Opy/Ty 1 MPOCYIIHTH. esekTpodeH;
OOcTeXXUTH NIMHY Ha MOXJIUBI HITAHT €HLIUPKY
CXOBaHI  YIIKO/DKEHHS.  3aBXIU np 11T -300
MEPEBIPATH IIMHY HA JIOLUUIBHICTH TOCT 166-78
PEMOHTY, BpPaxOBYIOUHM YMOBHU
eKCIUTyaTarii 171 po3mip
HEPEMOHTOBAHOI ~ 30HU.  Bumip
HEPEMOHTOBAHOI 30HU TPOBOIUTHCS
BiI Kpato 0OpTy BHHM3 TIO
BHYTPIITHBOMY OOKY TTOKPHIIIKH.

2 | Jlnst  IIEpOXOBKM  30BHIIIHBOI - JluckoBa
MOBEPXHI IIIMHU  3aCTOCOBYETHCS kapOiaHa (pesa;
JIMCKOBA KapOiaHa (pe3a. eleKTpodeH
3a4ynIeHHs MICIII ~ PEMOHTY

MOTPIOHO POOWTH MiF KyTOM HeE
MeH 120° y OruHIi 30HI MWMHU U
90° na Oirosiit gopixui. [loBepxHio
HEOOXI1THO

HaBKOJIO BUPBU

3a41CTUTH JJIL KOCMCTHYHOI'O

peMoHTy Ha 10 MM Olblre.
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[Tponosxxenns tadm. 2.1

1 2 4

3 |Ilpu  3auMieHHi  PEMOHTHOI [TueBmontidy
MOBEPXHI HE MOXKHA 3aJIUIIATH -BaJIbHUH
HEOIpalbOBaHUX IUJTHH 1 IHCTPYMEHT;
mopo>kHUH. /{151 00poOKH BY3bKHX JIUCKOBA
YIITKOIKCHb i TIOPOKHUH KkapGimsa dpesa
ycepeauHi Kapkaca IIUHU RH-635
PEKOMEHJTy€TbCS  3aCTOCOBYBATH
Habip mamux ¢pe3 RH-635, mo
JI03BOJISIE ~ POOUTH  KpaIKOBE
3aUUINEHHS Y BaXXKOJOCTYITHHX
MICIISIX.

4 | SIkmo ymKo/pKeHHs TiepeOyBae B [ITarTeHIINPK
OlYHI YaCTHHI IIMHH, BUMIPSTH yne I -500
tioro mmpuny (W) i mosxwuny (L). I'OCT 166-78
Skmo ymkomkeHHs TiepeOyBae B
MPOTEKTOpHI ~ a00  TUICUOBIH
YaCTUHAX IIMHM, BUMIPSITH HOro
mamertp (D).

5 |Ilo Tabmuiii TpaHWMYHMX PO3MIpIB [ITanreHupk
VILIKO/UKEHb BUOpaTh MOTPIOHMIA ynp 1] -300
TUIACTHD 3 YpaxyBaHHSM PO3Mipy K I'OCT 166-78
30HU yIKOKeHHs (OiK, Tuieue). Y
OUTBITNIOCTI  BUMAJKIB  JIOCTATHBO
OyBae BUOpaTu IUIacTUp B 3 pazu
OLIBIIIE PO3MIPY YIIKOIKSHHSI.
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[Tponosxxenns tadm. 2.1

1 2 4

6 |1 TOYHOCTI YCTAaHOBKH dYepe3 [ITanreHupk
LEHTpP YUIKO[DKEHHS W IUIacTUpy ynp 1IIT -300
MPOBECTA KPEHUIOK OCHOBI JIiHii. I'OCT 166-78
[pukracTy miacTup i, CIOTyYHBIIA
OCBhOBI JIiHII IIMHUA W IUIACTUDY,
obBecTH Kpeiaoro 30HY
MEXaHIYHOTO 3aUHILCHHS, 3 KOXKHOI
CTOpoHH Ouble Tactupy Ha 10
MM.

7 OOpobuT  BIBHAYEHY  30HY bydepnuii
oybepanM ouricaukoM ROSSVIK. OYHCHUK

ROSSVIK

6 | 3aunctutu 30HYy PEMOHTY [Hxpedoxk
IIKpEOKOM TI0 MOKpI TOBEPXHI,
3HIMaO4Y Opy/HUI Iap TYMH.

7 | BuxopuctoByroumn HU3bKO [TaeBmontidy
00epTaTbHUIT  TTHEBMOIHCTPYMEHT -BaJIbHUHN
(2500/5000 006/xB) 3 KapOITHOIO IHCTPYMEHT;
dpezoro 'y Bunmidl - miBcdepw, KapOiHa
3aYHCTUTH Micrie PEMOHTY bpesa
yCepeIvHI IMHU.
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[Tponosxxenns tadm. 2.1

2

4

ITicms  3auuieHHS  PEMOHTHOI
MOBEepXHI  KapOimHo0  (hpe3oro
PEKOMEH/TY€THCS JIO/TAaTKOBO
TIPOBOTUTH IIIEPOXOBKY
CTICIIIATEHOIO TEKCTYPHOIO TIITKOFO.
Ile Hamae TmOBepxHI HEOOXITHUI
CTymiHb  IIOpcTKOCTl.  Omepartist
MpocTa, ajie BKpail eQeKTUBHA.
[Ticns HIEPOXOBKH 310patu
IMAJIOCOCOM T'YMOBHI T

yCepeIrHI IIHHU.

CrhermiaigbHa
TEKCTypHa
IIITKA;

IMNJI0COC

[Ipy pemoHTI 3a TEXHOJOTIEIO
"Tepmonpec" ITIOBTOPHOTO
3HE3KUPIOBAHHS PEMOHTHOI
MOBEPXHI MICNISL IIEPOXOBKU HE
notpiono. Ile mpuBogUTH 110
3HUILIEHHS MIKPOTEKCTYPH TIOBEPXHI

W THM caMUM 3HIDKYE SKICTh

PEMOHTY.

10

BuyTpitmio TTOBEPXHIO
npomactuti kiieeM ROSSVIK 1-2
pa3u 13 MPOMDKHUM CYILIIHHSM JIO
3HUKHEHHS OJIMCKY Ha TIOBEpXHi (J10

JIETKOTO 3aJTUIIAHH ).

Kneit ROSSVIK

3MH.

ApPK.

Ne dokym. Mionuc |\Hdama
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[TponmoBxenHus Tadim. 2.1

1 2 3 4
11 | IMmactupu ROSSVIK ©He wMaroth

HAJpI3y Ha HWKHIA  3aXHCHIMA

[Lmactup
ROSSVIK

wiBLi. Lle pobutbest 3 MeTorO
MOKpaIlieHHs ~ 30epeXeHHs
3a0e3neueHHs CTaOUTHHOCTI
BlacTHBOCTE anresuBa. Hanpi3
HIDKHBOI ~ TUTBKA  TIPOBOJUTHCS
0e31ocepeTHLO nepen

BUKOPUCTAHHAM INIACTHPY.

12 | 3usTH TUTIBKY CITJI, HE Kacarouuch
XIMIYHOTO aiapy. 3irHyBIIA
IUIACTUP  TMOCEPEAUHI, MOTPIOHO

HaKJ1aCT1 Horo Ha LCHTP

VIIKOKCHHS, OpPIEHTYIOUUCh TI0
ocboBux  JiHisX. Crpilka Ha
ETUKETII TUIACTHPY TOBMHHA OyTH
cpsiMOBaHa 10 OOpTy  ILIMHM.
Criouatky MIPUKJICIOETHCS
[EHTpaTbHAa YacTHUHA IUIACTHDY, a

MOTIM KIHIIEBI.

13 | HakouyBaty mactup BY3bKMM 3 Ponuk TUTSt

MM POJIMKOM BiJ] IIEHTPY 10 KpaiB. HaKOYyBaHHS;
Jnst OutbIl  SIKICHOTO HAKOYEHHS IHCTPYMEHT

30Hy PEMOHTY 13 3OBHIIIHBOI MTHEBMOILTIPYB

CTOPOHH CJIiJ] IPUTHUCKATH PYKOIO. a-JIbHUI

ApPK.
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[Tponosxxenns tabmn. 2.1

1 2 3 4

14 | Teepmi OarartomapoBi IUIACTUPU [THeBMOMOTIOT

ITICIIA HAKOYEHHSI POJIMKOM OK
HEOOXITHO JI0/IaTKOBO IPOCTYKATH

ITHEMOMOJIOTKOM.

15 | ITicna YCTAHOBKH IUIACTUPY Kieit ROSSVIK
MPOBOJTUTHCS KOCMETUYHHIA PEMOHT
MOpi3y 13 3O0BHIIIHBOI CTOPOHHU.

Hepezl HAaHCCCHHAM  TCPMOKIICTO

MICLIE PEMOHTY HEOOXITHO J00pe
HPOCYHIUTHU. Y XOJIOAHY IOpPY POKY
PEMOHTHY  TIOBEpXHIO  OaxaHe
nporpitu g0 40-60°C 1 mo Terumi
ryMi IPOMACTUTU  TEPMOKIICEM

ROSSVIK. /Jati K1€t0 BUCOXHYTH.

16 |Ilicns BuCHXaHHS  €pM  OKJICIO Enextpoden;

NPUCTYIIUTYU JI0 3aIIOBHEHHS BUPBU HOKUIII
CHpPOI0 TYMOIK, Hapi3aHOi Ha

cMy>Kk# 5-10 Mm. J{iist mmiiBUIIICHHS

€JIACTUYHOCTI TyMy CJIJI PO3IrpiTU
no 60°C Oe3nocepeHbO  MEpen
BUKOPHCTAHHSIM. 3aroBHIOBaTH
VIIKOKCHHS Tpebda SK MO)KHA
IIUTBHIIIE, BUAABITIOI0YHN 3-TIJ] TYMA

BCE TOBITPSL.

ApPK.
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[TponmoBxenHus Tadim. 2.1

1 2 4

17 | PoskouyBat cuUpy TyMy BY3bKUM Ponuk TS,
POJIMKOM, CTBOPHUBILI TOPOOK 3 MM PO3KOUyBaHHS
TIO [ICHTPY YIIIKO/DKEHHSI.

18 | Jlns po3moaity THCKY Ha MIIIOK 3 MertaneBa
MCKOM  TIOKJIACTH  METaJleBy TUTaCTHHA,;
TUIACTUHY Y IIMHA BCTAHOBIIOETHCS JeKao;

Ha JIeKaJIo, 10 TOBTOPIOE MPodLIh
30BHIIIHBOTO OOKy. [Tpu
3aTUCKYBaHHI BYJIKaHI3aToOpa LIEHTP
THCKY TIOBUHEH TIpUNaJaTd Ha
LEHTP YIIKOKECHHSL. SIkImo
VIIKOKCHHST TiepeOyBae B 30HAX,
J¢ TUIACTUp OOTHUCHYTH CKJIQIHO
(meyoBa 30HA), TO TUCK Tpeda
pOOHTH Yepe3 BaXKib, IO TIepeac
TUCK YCEPENUHY IIMHHU. Y ILBOMY
BUMQJIKy OJHWAM KIHIIEM BaXUIbh
JISKUTH Ha MIIIKY, 1110 BUPIBHIOE, &
IHIDMM — Ha PEryjboBaHIM O

BHICOTI OITOPI.

BaXIJb — OIOpa

BYJIKaH13aTOP

3MH.

ApPK.

Ne dokym. Mionuc |\Hdama
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[TponmoBxenHus Tadim. 2.1

2

4

19

SIKIo  ByJIKaHI3aTOp TIEpeXaTH, TO
Ha TIOBEPXHI IIMHU MPOTATOM
JEKUTBKOX JIHIB TICISI  PEMOHTY
MOXYThb 3aJIMINATACS CIIAA  BiX
KpaiB Jiekasa. OmHaK, TipIie, SKIIo
Yepe3 HeIOTHCKAHHS BYJIKaHI3aTopa
a0 Hectayl CHpPOI TyMH BOHA

BHXOJIUTH TIOPUCTOT M HEMIITHOT.

MertaneBa
IUIACTHHA;
JIEKaJIo;

BaXITb — OIOpa

BYJIKaHi13aTOp

20

ITicnst BynkaHizalii Jatv IIacTUpy
OXOJIOHYTH, 1 MOXHaA BiIpazy
MOHTYBATH TOKPUIIIKY Ha JIUCK.
HaxauyBatul BiipeMOHTOBaHY IIHHY
70 poOOYOro THCKY MOXKHA TUIBKU
mcas il MOBHOTO OCTUTAHHS ¢
BUTPUMKHM NpOTSIroM 4 TomuH. 3
METOI0  O€3MeKM ¥  KOHTPOJIIO
BIJIPEMOHTOBaHY HIUHY
PEKOMEHITYETHCSI ~ BCTAHOBJTFOBATH
Ha 3aIHI0 BICH aBTOMOOUII 13

MPaBOro OOKYy PEMOHTOM HA30BHI.

Esnextpokomripecop

3MH.

ApPK.

Ne dokym. Mionuc |\Hdama

ApPK.
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3. KOHCTPYKTOPCBKA YACTHUHA

3.1. OOrpyHTyBaHHsl  HeoOXimHOCTI MoaepHi3amii crenga s

BUIIPABJICHHS JUCKIB KOJIIC JIETKOBUX aBTOMOOIJIIB

Opniei 13 CcKIaAHUX TpoOieM Hamiol JepkKaBH, Y TOMY 4YHCHI W
KipoBorpancekiii obnacti, € moranuii ctan gopir. [Ipu 341 Ha Takux goporax
4acTO BJIACHUKaM aBTOMOOWUIIB JIOBOJMTHCS 3BEPTATUCA B IIMHOPEMOHTHI
MaiCTepH1 MO0 MUTaHHIO AedopMmaltii quckiB. ToMy NUTaHHS BIAHOBJICHHS JIUCKIB
KOJIC aBTOMOOUTIB € Ay>K€ aKTyaJbHUM 1 BHUMarae mnpogeciiHOro pillleHHS.
3aniexHo B1J 00CAriB poOIT 1 EKOHOMIYHOI IOLIIBHOCTI BIJHOBIICHHS T€OMETPIi
CTaJIeBUX JIMCKIB HA peMOHTHUX MaicTepHsX, CTO MIMHOMOHTaX 1 PEMOHT KOJIIC
BUKOHYETHCS BPYYHY, a TaKOXX MeEXaHI30BaHUM crnocoOoM. OCTaHHE TapaHTye
O1JIbIII BUCOKY MTPOYKTUBHICTB 1 SIKICTh BUKOHYBaHHUX POOIT.

PosrasiueMo ABI rpynu MeXaHi30BaHUX CTEHJIB, MEpIa 3 SAKUX 31HCHIOE
BUIIPABJICHHS JUCKIB IUIAXOM BIUIMBY TIApOUMIiHApa (IIpeca) Ha YIIKOHKEHY
OUISTHKY JIMCKa B 3aJlaHOMy HalpsIMKy # 13 33JaHUM 3YCHJUISIM 3 METO0
BIJTHOBJICHHSI TIOYATKOBOI TreoMeTpii. J[pyra rpymna cTeHaiB BUPIIIy€e MOCTaBIICHE
3aBJIaHHS [UIIXOM MTPOKATKH 000/1a CTICiaTbHUMHU POJIUKAMH.

Crenp 9022 S WL ®opBapa (FORWARD) (puc.3.1) npusHaueHu# a5
BIJIHOBJICHHSI T€OMETpIi JIETKOCIUIABHUX JIUTHUX 1 KOBAaHUX CTaJCBUX JIUCKIB
niametpom Bix 10 o 22 ( o 24 - omis) aroiiMiB BKIIFOUHO. CTEH] OCHAICHUH
YIOCKOHAJIEHOI0 TOKapHOIO IPYIOI0 MOBOPOTHOIO THILY, IO JI03BOJISE 3HIMATH
HAJUIMIIKA METaTy npu (iHilIHIK 00poOIIl AuCKa.

BunpasnenHs auWcka 31MCHIOETHCS MUIAXOM BIUIMBY T1APOIMIIIHIpA
(mpeca) Ha YHIKOJDKEHY IUISTHKY IUCKAa B 3aJaHOMY HAmNpsIMKy H 13 3aJaHuM
3YCWJIISM 3 METOIO BIJTHOBJICHHSI TOYATKOBOT T€OMETPIi IUCKA.

Cucrema ymopiB [Jjsi TO3WIIIOHYBaHHS TIAPOIMIIHIAPA  JIO3BOJISE

3a0e3MmeynTH OUIbLI TOYHUIN BUOIP KpanKy MPUKIAJACHHS 3yCHIUIS 1JI1 YCyHEHHS

ApPK.

36

3wmH. | Apk. Ne dokym. Midnuc |dama




nedopmariii AUCKa W, THM CaMWM, 3HAYHO 3MEHIIUTH Yac POOOTH 3 JHUCKOM i
BIJIHOBUTH IIPAKTUYHO CTOBIJICOTKOBY I'€OMETPIIO JHUCKA.

Posmmpenuit Hablp anmanTtepiB A (ikcamii JUcCKa IITaHT, IO
MOJIOBXKYIOTbCS, 1 PI3HUX NPOGUIBHUX HACaJAOK JUIsl IITOKA TiIpOUMIIHIpA,
J03BOJISIIOTh YCYBAaTH TMPAKTHYHO OYJIb-Kl YIIKO/DKEHHS BCIX BUIIB JHMCKIB
(muckiB st 6araThOX TUITIB AaBTOMOOLTIB).

[TepeBipka reomMeTpii JMCKa MPOBOJIUTHCS 3a JIONMOMOIOK KOHTPOJIBHOT
JHIAKY, YKOMILJIEKTOBAHOI BUMIPIOBAJIBHUM MPHIIAJIOM (MIKPOMETPOM).

CTeHI OCHAIEHWH YIOCKOHAJICHOK TOKAPHOIO TPYMOK TOBOPOTHOTO
TUITy, IO JO3BOJIAE€ 3HIMATA HAAJIUIIKA MeTaly (3ayceHll) npu (iHIIIHIN
00po61i aucka. CTeHa Mae poOOYHA CTUT TOCHIICHOT KOHCTPYKIITIi.
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Puc.3.1. Crenx 9022 S WL ®opsapa (FORWARD)

ApK.
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Tabmums 3.1 - Texuiuni xapaktepuctuku crerna 9022 S WL dopsapn
(FORWARD)

JliameTp nucka IIOUM 10-22
PoGouwnii THCck bar 140
["paBmiuHuil ABUTYH kB1/B 0.55/380
MexaHiIYHHMI TBUTYH kB1/B 0.75/380
OOepraHHs Basia 00/xB 250
Bucora MM 1550
JloBxuHa MM 1200
Mupuna MM 850
Bara KT 345

Crtena nJisi BUNIPABJIEHHS JIMTHUX I cTajieBUX JUCKIB aBTOMOOLIIB 5700
TITAN (puc.3.2) npusHayeHWil s BIAHOBJIEHHS T€OMETPIi JIErKOCIUIaBHUX
JUTUX 1 KOBAaHUX CTAJIEBHX TUCKIB AiameTpoM Bix 10 mo 24 mioliMiB BKIIFOYHO.
BunpasnenHst aucka 371AHCHIOETHCS TIUISIXOM BIUIMBY TiApOILMITIHAPaA (Mpeca) Ha
YIIKO/DKEHY AUISTHKY JHUCKa B 3aJaHOMYy HANpsIMKY M 13 3aJaHUM 3yCHUJUISIM 3

METOIO BIJTHOBJICHHS TIOYaTKOBO1 T'€OMETPii AUCKA.

ApPK.

3MH.
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Posmmpenuit Hablp apanrtepiB g ¢ikcamii JAWCKa INTaHT, IO
MOJOBXKYIOTbCS, 1 PI3HUX NPO(PUILHUX HACAIOK IS INTOKA TiAPOLMIIHAPA,
J03BOJISIIOTh  yCYBATH TMPAKTHYHO OyIb-sAKl YIIKOHKCHHS BCIX BHUIIB JUCKIB

(muckiB M1t 6araTbOX THUITIB JISTKOBUX aBTOMOOLIIB).

Puc. 3.2. Crenn 5700 TITAN

3MH.

ApK. Ne dokym. Midnuc |dama
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Tabmuis 3.2 - Texuiuni xapaktepuctuku cterna 5700 TITAN

JiameTp nucka AIOHM 10-24
Po6ounii Trck bar 140
[NapaBniyHui ABUTYH kB1/B 0.55/380
MexaHi4HHI TBUTYH kB1/B 0.75/380
OGepTanHs Bana 00/xB 250
Bucora MM 1400
JloBxxuHa MM 1400
[Mupuna MM 920
Bara KT 350

[TepeBipka reomeTpii AMCKA MPOBOAUTHCS 3a JAOMOMOIOKO CIEHiaIbHOL
KOHTPOJIbHO1 JiHIHKK. CTEHJ OCHAIIEHWH TOKApHOIO TPYIO, IO JA03BOJISIE

3HIMATH HAJTMIIKA MeTaly (3ayCceHill) pH ¢iHimHIA 06poOini 1ucka.

Crena 1500 TITAN (puc.3.3) npusHadyeHU# 1 BIIHOBJICHHS T€OMETPIi
JIETKOCIJIABHUX JIMTUX 1 KOBAHMX CTaJ€BUX AMCKIB JiameTpoM Bix 10 mo 18
JIOWMIB BKJIIOYHO. BumnpaBieHHs AucKa 3AIHMCHIOETHCA MIISXOM —BIUIUBY
rigpouuiiHapa (mpeca) Ha YIIKOKEHY AUISHKY JMCKa B 33aHOMY HamlpsMKy i
13 3aJaHUM 3yCHWJUIAIM 3 METOI0 BIJHOBJICHHS MOYATKOBOi T'€OMETpli JUCKA.
Posmiupenuit Habip apantepiB i (ikcallli AUCKa IITAHT, 110 MOJOBXKYIOThCS, 1
pI3HUX TPO(UIBHUX HACAJOK JUIs IITOKA T1APOLMIIHIPA, JO3BOJSIOTh YCyBaTH
MPaKTUYHO OyAb-sIKl YIIKOPKEHHS BCIX BH[IB JTUCKIB (JUCKIB JUIsi OaraThbox
TUMIB aBTOMOOLTiB). [lepeBipka reomeTpii AMCKa MPOBOIUTHCSA 3a JOMOMOTOIO
CrieliaJIbHOT KOHTPOJBHOI JiHIWKK. CTEH]I OCHAIIEHWH TOKAPHOK TPYIOI0, IO

JI03BOJISIE 3HIMATH HAJUIMIIKK MeTary Tipu (iHimmHINA 00poO1i 1ucka.

3MH.

ApK. Ne dokym. Midnuc |dama
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Tabmuis 3.3 - Texuiuni xapaktepuctuku cterna 1500 TITAN

Hiametp aucka HOHM 10-18
Po6ounii Tuck bar 140
[NapaBniyHui ABUTYH kB1/B 0.55/380
MexaHi4HHI IBUTYH kB1/B 0.75/380
OOGepranHs Bana 00/xB 250
Bucora MM 1400
JloBxxuHa MM 1400
[Mupuna MM 920
Bara KT 350

Puc. 3.3. Crenn 1500 TITAN

Crenp 5400 TITAN (puc. 3.4) npu3HaYeHUH I BiTHOBJICHHS T€OMETPIl
JIETKOCIJIABHUX JIMTUX 1 KOBAaHMX CTajieBUX IUCKIB giamerpoM Big 10 mo 24
IIOMMIB  BKJIIOYHO. BumnpaBiieHHsT JUCKa 3I1MCHIOETHCS ILISXOM  BIUTUBY
riapomuiIiHapa (mpeca) Ha YIIKOKEHY AUISHKY TUCKA B 3aIaHOMY HAMPSMKY U
13 3aJlaHUM 3YCWIJISIM 3 METOIO BIJHOBJICHHS MOYaTKOBOI reomeTpii aucka. I1 —
nmoaiOHa pama UId TO3UIIOHYBAaHHS TIAPOIMIIHAPA JO03BOJIAE 3a0€3MEUUTH

OB TOYHHUM BUOIp KpanKu MPUKIAACHHS 3yCHUIUIA JJI1 YCYHEHHs AedopMarii

3MH.

ApK. Ne dokym. Midnuc |dama
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JUCKa ¥, THM CaMHM, 3HAYHO 3MEHIIUTH Yac PoOOTH 3 JUCKOM 1 BiIHOBHUTHU

IMPAKTHUYIHO CTOBi,IICOTKOBO IMOIIKOKCHY FGOMeTpiIO JUCKa.

Puc. 3.4. Crenp 5400 TITAN

Posmupenuit  HaOip amanTepiB s (ikcamii JUCKa IITAHr, MO
MOJIOBXKYIOThCS, 1 PI3HUX NPO(UIBHMX HAcaJOK JUIsl IITOKAa TiIPOLMIIIHIpA,
JI03BOJISIIOTh  YCYBAaTH TMPAKTHYHO OyJb-sKl YIIKO/DKEHHS BCIX BUIIB JHMCKIB
(muckiB muis  Oaratbox TumiB aBToMoOUTIB). [lepeBipka reomeTpii gucka
MPOBOAUTLCA 3a JOMOMOIOK KOHTPOJbHOT JiHIMKKM. CTEeHI OCHaIlEeHUM
YJAOCKOHAJIEHOI0 TOKapHOIO T'PYIIOI0, IO J03BOJISAE€ 3HIMATH HAJJIMIIKH METATy

npu QiHIHIA 00poO1LIl JUCKa.

3MH.

ApK. Ne dokym. Midnuc |dama
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Tabmuis 3.4 - Texuiuni xapaktepuctuku cterna 5400 TITAN

JiameTp nucka AIOHM 10-24
Po6ounii Tuck bar 140
INapaBaiyHuit IBUTYH kBr/B 0.55/380
MexaHi4HUI TBUTYH KB1/B 0.75/380
OOGepTranHHs Baja 06/xB 250
Bucora MM 1710
JloBxxunHa MM 1540
[upuna MM 960
Bara KT 1400

Crena a5 npokaTku crtajeBux auckiB Turan CT-16 CuBuk (puc. 3.5)
MPU3HAYEHUW JJI1 BUIIPABJICHHS T'E€OMETpii, 3aKpaiH Ta IHIIUX YIIKOJKCHb
muckiB Bix 13 go 16 pamiyca. CTeHa 11 MPOKATKH CTAJICBUX AUCKIB OCHAIICHHMA
6 poJMKaMH IS BWIIPABIICHHS JWCKIB. YCTaHOBKa KoJjieca Ha IIMTHHJCTH
3MIMCHIOETBCS 32 JIOMOMOTOI  YHIBEPCAIBHOTO TMEpexigHoro (aHieBoro

aganTepa Jyuisi Oyab-sSKUX AUCKIB 3 4 a00 5 oTBOpaMu.

3MH.

ApK. Ne dokym. Midnuc |dama
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Puc.3.5. Crenun Turan CT-16

[TopiBHIOIOYM XapaKTEPUCTUKU PO3MVISIHYTUX CTEHIIB MPUXOAUMO 10
HAaCTyITHUX BUCHOBKIB.

VYHiBepcanbHICTh, BUCOKA SKICTh, TPOIYKTUBHICTH 1 KyJIbTypa BUPOOHUIITBA,
3aCTOCYBaHHA CydacHHUX TexHojorid BigHociaTh ctenau FORWARD, TITAN 1400,
1500, 5700 o HaOLIBII yIOCKOHAJIEHUX.

OpHak CKJIaJHICTh KOHCTPYKILII M gopoxHeda (uiHu Outbiie 4500 eBpo) €
ICTOTHUM HEJIOJIIKOM, 110 OOMEXY€ JOUUIBHICTh 1X 3aCTOCYBaHHS B CEPBICHHX
MaNCTEepHAX 3 HEBEJIMKUMH 00’ €MaMHu.

binbme npuBabiuBuMU, y 1IbOMY ILJIaH1, TPU BIAHOBJIEHH1 CTAJIEBUX JUCKIB €
crerau (puc. 3.5), y SIKMX BUIIPABJICHHS T'€OMETPii, 3aKpalH Ta IHIIUX YIIKOKCHb

JUCKIB BUKOHYIOTh IUISXOM MpOKaTku. KOHCTpyKIIisl TakKMX CTEHIIIB OLIbII MpOCTa

ApK.
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M CKJIaJa€eThes 13 ABOX OCHOBHHUX MEXaHI3MIB - MPHUBIJHOTO OMpPaBJICHHS, Ha SKIH
BCTAHOBIIIOETHCSA JIMCK 1 BUIIPABJICHHS - YKOMIUIEKTOBAHOI IIEHTPAJIbHUM 1 JBOMA
OPUTUCKHUMHU poiiukaMu. ObepTatoun 0011 JUCKa, OCTaHHIN 3aTUCKYETHCS O1YHUMHU
M LIEHTpaJIbHUMHU POJIMKAMU I MPOKOYYIOUH, yCyBae AeQOpMOBaHI Ta YIIKOKEHI
MICILIAL.

[IpuBig oOepTaHHA OMNpaBICHHS - EJICKTPOMEXaHIYHHUM, Mojavya H 3aTHUCK
POJHKIB - rijipaBiiuHa. [{iHa momxi6HuX cTenaiB - He O1abIne 2000 eBpo.

Jlo mepeBar 11i€i rpynu CTEHAIB CJIiJ] BITHECTH:

- IPOCTOTY KOHCTPYKIIi;

- IPOCTOTY B €KCIUTyaTallll Ta pEMOHTI;

- 3py4YHOCTI B K€PYBaHHI;

- BUCOKUH pi1BEHb OE3IEKH;

- MPUMHSATHI 11HA.

OnHak, pa3oM 3 TUM, ICHYIOTb 1 HEJIOIIKH:

- OLTBII HU3bKA MPOAYKTHUBHICTB;

- HU3bKA YHIBEPCAJIbHICTb.

VY pesynbTari OTJIAAy ICHYIOUMX KOHCTPYKIM CTEHAIB ISl BUIIPABIICHHS
JTUCKiB O11bIn puitHATHI 1711 yMOB CTO i peMOHTHUX MalCTEepHb € CTEHU JPYTroi
rpynu (cTeHau s mpokaTku AuckiB). Came ned Tun creHaa OepeTbcs HaMH 3a
IPOTOTHII.

[IpuHIIMTIOBE KOHCTPYKTHUBHE pIIMIEHHS TMPU PO3POOII MPOIOHOBAHOTO
CTeH/a, TOOTO MOro MOJEpHI3allisl, CKIAIA€ThCA y 3aMiHI T1IPONPUBOY MEXaHI3MY
JUIS TIpPaBKM HA TBUHTOBHUI Ta YCTaHOBIIlI HA HbOMY CHJIOBOTO MEXaHI3MY IS
MONEPEHLOTO  BUIPABJIICHHS JHUCKIB 13 BEIUMKUMHU JedopmariisiMu  Tiepes
oOKaTyBaHHSIM.

Ile m03BOJAUTH 3HAYHO CIPOCTUTU KOHCTPYKIIIO, 3MEHIIUTH BHUTpPATH Ha
eKCIUTyaTallilo Ta OOCIyroByBaHHsI CTE€HAAa. BuTpaTh Ha BUTOTOBJICHHS TaKOTO
CTeH/a OUTBIN, HIK B 2 pa3u MEHINE y B MOPIBHSIHHI 13 MPOTOTUIIOM. [Ipu 1mipomy

yHIBEpCaIbHUN TepexifHui (riaHieBUil aganTep 03BOJSE BCTAHOBIIOBATH Ha

3MH.

ApPK.

Ne dokym.

Midnuc

[lama
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IPUBIJ OMPABJICHHS CTalEBl AUCKU po3MipoMm 13 - 16 mroiiMiB, a CUJIOBHI MeXaH13M
— BIIHOBJIFOBATH JIUCKH 13 BEJIUKUMU JiepopMarlisimMmu.
[TpomoHOBaHMIA CTEHT PEKOMEHIYETHCS 3aCTOCOBYBATH B YMOBaX PEMOHTHHUX

maticteperb 1 CTO 3 HeBenMKUM 00’ €MOM pOOIT.

3.2. O0rpyHTYyBaHHH ii po3podKa cTeH/Aa /51 BUNIPABJIEHHA TUCKIB

[Tpu po3poOili KOHCTPYKIIIT CTeHIa JJIs BUTIPABIICHHS JIUCKIB KOJIIC JIETKOBUX
aBTOMOOUIIB TMepeciiayBajliacd METa - CTBOPUTU KOHCTPYKIII0O MAaKCHMaJbHO
YHIBEPCAJIBHOIO, 3pYYHOIO, MAaHEBPEHOIO, TIPOCTOI B OOCIYroByBaHHI i
eKCIUTyaTallii.

Crenn  sABige  coOOKO  CTAlllOHAPHY  KOHCTPYKIIIO 3  PYYHUM
€JICKTPOMEXAHIYHUM Ta JIBOMA PYYHUMH T'BUHTOBUMH IPHUBOJAMHU W MpPU3HAYECHUN
JUISl BUIIPABJICHHS 1€()OPMOBAaHUX IITAMIIOBAaHUX JIHUCKIB KOJIC MO pedopAl Ta Horo
OCHOBI.

Crenp cknagaeTbes 31 cTaHuHU 8 (puc.5.6), Ha K 3MOHTOBAaHUN MEXaHI3M
NPUBOAY KOJIC 3 JJi1 yCTAaHOBKM Ha HIM Kojeca, 0 PEMOHTYETbCS Ta MEXaHI3M
BUIIPABJICHHA Yy BUIVIAAlI BCTAaHOBJIEHOIO Ha ONOpax /JABOX LIEHTPAJIbHUX
npoUIIOIOYUX PONMKIB 5 1 JBOX OIYHUX MPABWIBHUX POJUKIB 4, KOHCOJBHO

BCTAHOBJICHHX Ha IIOBOPOTHUX BAXKCIIAX, 3'€I[HaHI/IX TPaBCPCOLO.

Puc. 3.6 Crena nisi BUIpaBJICHHS CTaJIeBUX MAMCKIB: 1 — cTaHumHa; 2 —
MEXaHI3M CHJIOBHW; 3 — MpUBIA ONpaBieHHS; 4 — POJMKU OOKOBI; 5 — pOJIMKHU

IEHTpaJIbHI; 6 — TpaBepca; 7 — pyKosATKa XOJ0BOT0 TBUHTA; 8§ — XO/IOBUW TBUHT
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Onopa MexaHI3My BHIpAaBICHHS BUKOHAHA Yy BHIJISAI BaXems, OJHA BICh
SIKOTO 3aKpilyieHa Ha CTaHWHI 3 MOXJIMBICTIO TOTOMIyBaHHS, IHIIA HeEce
[MEHTPATbHUN TPOQUIIOIYHN pOiUK. Y OIYHMX MOBOPOTHHX BaXKESX BHUKOHAHI
HACKPI3HI MO310BXKHI1
IpOpi3U, Yy SKUX TIEPEMIMIAEThCS BICH IEHTPATbHUX POJUKiB. [lpuBim Oi4HMX
pPOJIUKIB PYy4YHUM, BHKOHAaHUN y BUIJIAMI XOJOBOrO TBUHTa 8§, 3'€IHAHOTO
pI3BOJICHHSIM 13 TpaBepcoro 6, IO BUIBHO BCTaHOBJICHA Ha oropi. Ha xomoBomy
I'BUHTI BCTaHOBJIEHE KOPOMHUCIIO 3 YIOPOM Yy O1YHY MOBEPXHIO Ba)XeNs M pyKosiTKa
obepranHs TBuUHTa 7. Ilpum BKIIOYEHHI CTEeHAYy 0014 Kojeca, OO0epTalUHCh,
OOKaTyeTbCd MK HPUTHUCHYTUMHU 13 3YCHJUISIM JIpyr 0 JApyra UEHTPAJIbHHUM 1
OlYHMM pOJMKaMH, Yy pe3yJbTaTl 4YOro BinOyBaeTbCs BHUMpaBieHHsS. Jls
MOTIEPETHHOTO BUMIPABICHHS CTAJIeBUX JUCKIB TEpel MPOKATKOI, Y BHUMAAKY
BEJIMKUX YIIKOJKEHb (Iepopmarriit), CTEH Ma€ CUIIOBUNA MEXaHi3M 2.

HledbopMoBaHuii AMCK, 10 MiJISITA€ BUIIPABICHHIO, YCTAaHOBJIIOETHCS Ha
OTIPABIICHHA 3a JOMOMOTOI0 YHIBEPCAJHLHOTO MEPEXiTHOTO (hIIAaHIIEBOTO ajarnTepa,
MPU3HAYEHOTO JIJISl 3aKPIIUICHHS OYyIb-IKUX JUCKIB 3 4, 5 oTBopamu. OOepTarouu
JIUCK, BKJIFOYMBIIHN €JIEKTPOIPUBII, 32 JOIMOMOTOI0 I'BUHTOBOI MEpeiadl MOCTYIIOBO
3aTUCKy€e 00iJ 13 IBOX OOKIB HEHTPAIbHUMHU W OIYHUMH POJUKAMH, 31HCHIOIOYH,
TaKUM YUHOM, BUIIPABJICHHS METOJOM OOKaTyBaHHS. TeXHIYHI XapaKTEPUCTUKHU
3aIpONOHOBAHOTO CTEH/Ia MPEJICTaBIIeH] B Ta0J.5.5.

Tabmuus 3.5 - TexHiuHa XapakTEpPUCTHKAa MOJICPHI30BAHOTO CTEHAA IS

BUIPABJICHHS JUCKIB

Tun CTal[lOHAPHUM, EJTEKTPOMEXaHIYHUI
[ToTyxHicTb, KBT 15

[TpuBin YEPB'SIYHUI PEYKTOP
Po3mip peMOHTOBaHMX JHUCKIB, Big 13 no 16
JIONMHA

["aGaputu, Mmm 1020 x1280 x 960
Maca, kr 260
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3.3. OcHOBHI nepeBipoYHi PpO3paxyHKH eJleMeHTIB KOHCTPYKUIl cTeHaa

3.3.1 Bubip enekTpoaBUryHa Ta po3paxyHOK IPUBOIY

Buxigaumu gaHuMu IS pO3paxyHKy MPHUBOJY € TMOTYXHICTh Ha BUXIiJ
BaJIy 4epB’TYHOTO PEIyKTOpa i Horo yacToTa oOepTaHHs.

Yactora oOepTaHHsS [auCKa JUIsi HOPMAJIBHOTO BHIIPABIICHHS JIHCKY
pekoMmeHayeThest — 30 00/XB.

Jlns BU3HAuYGHHsI TOTY>KHOCTI Ha BHXIJl BaJy HEOOXIJHO 3HATH MOTO

KOJIOBY IIBUJIKICTh
m-D-n
V= 60000
HiameTp 060y BumpaBiaeHoro aucky — 410 mm.
m410-3,0

V=—=0,643 m/c
60000
Bu3zHayaemo MOTYXKHICTh Ha BUX1]l BAITy
RV
B 1000’

ne F, — xooBa MBUAKICTE KOHCTPYKIIiT aHAJOTTYHUX CTEH]IIB

1600 - 0,643
P, = — 0,96 KB1
1000

HeoOxinHa 111 mpuBOAY MOTYKHICTh €JIEKTPOABUTYHA BU3HAYAETHCS 3a

dbopmyIioro
PE
PH — ?1
ne 1 — 3aranbHuil KK/ npusony
0,96
P, = —= 1,40 kBt
0,69

3HaxoAMMO J1alla30HM YaCTOTH 00EpTaHHA BaJla €J1eKTPOJIBUTYHA
n‘max = nE ’ Uﬂ.nmax ’ Up.umax;

Nonin = Mg " Uiynmin ° Up.nmiﬂ;
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Usnmax, Upnmax ~ —  BIANOBIIHO — MakCHUMaiubHI  PEKOMEH/OBaHI

nepeaTouH1 Yncia YepB’siuHOT 1 peMIHHOI Iepeaayi;
Us.imin, Upmin — BIUIMOBIAHO MiHIMalbHI PEKOMCH/IOBaHI MEpEAATOYHI
qyucya 4YepB’TYHOI 1 peMIHHOI Ilepeiayi;
U,, =14-20;
Upn=2—4;
My = 15-20-4 = 1200 06/xB
My = 15-14-2 = 420 06/x8
«3 Tabn.1.15 [ ] Bubupaemo enextpoasryd 4A90L6Y3 'OCT 19523-81:
- MOTYXHICTh — 1,5 KBT;

- yactoTta obepranusa — 935 06/xB» [16].

5.3.2 Po3paxyHOK KJIMHOPEMIHHOI nepeaadl

Busnagaemo jgiamerp BeAy4yoro IMmikiBa. 3 yMOBH JIOBFOBIYHOCTI JIJIst
MIPOEKTOBAHUX PEMEHIB:
d, =(35..70)- 5,
1e O - TOBIIMHA peMEeHsI, BUOMpaemo 1o tadmuii 5.1 [16] - 2.8mm.
d, =40-2.8=112 MMm.
OTprmaHe 3Ha4YeHHS OKPYIJISEMO N0 HaWOIMKYOTO CTaHAAPTHOIO IO
tabuii K40 [16], 112 mMM.
Buznaunmo fiaMeTp BeAEHOTO IIKiBa:
d, =u-d,-(L—¢&),
e u — TIepejaTOuHe YMCII0 TacOBOI Iepeai,

€=0.01...0.02 — koedilieHT KOB3aHHS.

n
U= HOM1

n PEJ]

1e n,,, —HOMiHaJIbHA YaCTOTa ABUTYHA,
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Nyp; — 94CTOTa OOEPTAHHSA HA BXIIHOMY Bajly pemykropa, 630 00/xs,
u= 95 =1.48
630

d, =1.48-112-(1-0.01) =164mm.
OtprmaHe 3HAa4YeHHS OKPYIJISEMO JI0 HAWOJMKYOrO0 CTAaHAAPTHOTO IO
tabmui K40 [16].
d, =160 Mm.
Busnauaemo (akTHuHE mnepeaaToyHe 4YHCIO U, M TEpeBIpUMO HOro

BIIXWJIEHHS AU B1J 3aJaHOTO U .

u, —u
d; Au :M-loO%ss%,

Uy =——;
° 74, (1-¢) u

160 1.44-1.48
Uy, =————— =144 AU =—-100% = 2.7%
112-(1-0.01) 1.48
BinxuneHHs nepeOyBae B Mexax IMPUITYCTUMOTO.
BuszHnagaemMo Opi€HTOBHY M1KOCHOBY B1JICTaHb a, MM:
a=15-(d, +d,),
a>15-(112+160) = 408 MM.

Bu3HauMMO po3paxyHKOBY JOBKUHY peMeHs |, MM:

Vs d, —d,)?
I=2-a+5-(d2+dl)+%;

3.14 (160 -112)

| = 2-600+T~(160+112)+ =1628MM.

OTpumaHe 3Ha4YCHHS, TPUHAMAEMO TI0 CTaHIApTHOMY psiay uucen, | =1600
MM.

Y TouHI0EMO 3HAYCHHS MI>KOCHOBOT BIJICTaHI a MO CTaHIAPTHIN TOBXHHI |

a:%{2'|—ﬂ-(d2+d1)+\/[z'l_”'(dz +d)f -8-(d, ~d)* },

a :%{2-1600 ~3.14- (160 +112) +/[2-1600 —3.14 - (160 +112) ] —8- (160 ~112) } =585
MM

BusHnauaemo KyT 00XBaTy peMEHEM BEIyUOro IKiBa:

3MH.
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o, =180 —57 92 =%
a

160 —112
a, =180 —57 — % —175 rpaj.
! 585 pat

Buznauumo IIIBPI,ZIKiCTI) PCMCHA:

z-d;-n
v=———1<|v],
60 *10° o]

ne [v] — MBUAKICTH, IO AOMycKaeThes, 35 m/c (ctp. 81 [16]).

314-112 - 935
V=—"—""""+—

0100 - 5,4Mm/c.

BuznaunMo 4actoTy mpoOIriB peMeHs:
I

U=-< [U ] ’
19

ne [U]=15 ¢! — wactora npo6iris, mo gomyckaerses (ctp. 82 [16]).

U _16 -0.19 ¢t
5.4

Buznaunmo OKPYKHY CUJTY, JAKa IICPCAAECTHCA PCMCHCM:

Fo= _PHOA:) L

ne P,,,, —HOMiHaJIbHA MOTYKHICTh JBUTYHA.

~15.10°

F =94,6 H.

BuzHauumMo nutoMy cuily, 10 AOMYCKA€EThCA:
[xn]=1[x,1C,C,C,C,CsCe,
ne [x,] — OKpy’>kHa mMUTOMA CHUJIa, IO JAOMYCKAEThCA, BU3HAYAEMO IO TaOJIHII
5.1 [16], [x,1,=0.9 H/MMm>.
«C, =0.8 — xoedilieHT KyTa HaXWIy JiHIT IIEHTPIB IIKIBIB 10 TOPU3OHTY,

C, =0.97 — xoeiuieHT KyTa 00XBaTy Ha MEHIIOMY IIKIBY,

C,=1.03 — koeili€HT BIUIUBY HATATY BiJ BIALIEHTPOBOI CHIIH,
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C,=0.9 — koedimieHT MHAMIYHOCTI HABAHTAKEHHA i TPHBAJIOCTI pOOOTH,
Cy= 0.95 — xoedirieHT BIIMBY JiaMeTpa MEHIIOTO IIKiBa,
C. =0.85 — koedirmieHT HEPIBHOMIPHOCTI PO3MOIITYy HABAaHTAKEHHS TIIOCKOTO

peMens» [16].
ITepepaxoBani koedimieHTH 6epemo 3 Tabumi 5.2[16].

[x,]=0.9-0.8-0.97-1.03-0.9-0.95-0.85=0.52

Buznauumo mupuHy peMeHs:

F

b=—"_
5'[’(17]
b :ﬂ:%MM.
2.8-0.52

3HAYCHHS IMPUHU PEMEHSI OKPYIIISIEMO JI0 CTaHAApPTHOro 3HaueHHs cT.84 [16],
b=63 mmM;

B=71 MM — cranapTHe 3HaYeHHs NIMPUHHU [IKIBA.
«BH3HAYMMO TJI0IIY TTONIEPEYHOTo NIepepizy peMeHs» [16]:

A=6-b,

A=28-63=176.4 MM?,

«BH3HaYMMO CUITy MONEPETHBOTO HATATY peMeHs» [16]:

F,=A-o,
ne o,=2 H/MM? — nonepeHs Hanpyra.

F, =176.4-2 =352 .8 H.

«BuzHaunMo cuiy HaTATY BeAydoi F, 1 BeeHoi F, BeTBiB peMeHs» [16]:

F F
F=Fo+ts F=Fy—
F1=352.8+$=400.1 H; F2=352.8—?:305.5H.

«Bu3HauuMo cwily TUCKY peMeHs Ha Bay [16]:

F,, = 2F, sin(%) ,

ApPK.

3wmH. | Apk. Ne dokym. Midnuc |dama

52




F, = 2-352.8-5in(%) =704.9H.

«IlepeBipuMO MIIHICT, PEMEHS MO0 MaKCUMaJbHUX HaIlpyrax y MEepeTHHI»
[16]:

Ounx =0, +0, +0,<[a],,
16], Han?, o =©
e o, — «Hanpyra posraranus» [16], H/mm®, o ==+

3%52.8 946
= +

o = = 2.3 H/MM?,
1764 2-176.4

o, — «Harpyra BuruHy» [16], H/mm?, o, = E, di
1

E,=80...100MM?> — MOmyJb MO3MOBXKHBEOI INPYXKHOCTI HpPHM BUTHHI s

MIPOryMOBaHUX peMeHiB, (cTp. 84 [16])

o, =% 28 525 Hw,
112

o, — Hampyra BiJ Bimuentposux cui, H/mm? |, o, = p-v?-107,
p = 1000...12000kr/M3- mineHICTH MaTepiady peMens, ctop.85[16],
o, =1100-5.42 .10 = 0.32 H/MM?,
[c], =8 H/MM? — monycTiuMe Hanpy KeHHs PO3TATYBaHHs,cTOp.85[16],
Oyax = 2.3+2.25+0.32 = 4.87 H/Mm>2.,

Po3paxyHKH mMoKa3aju, IO HaIpyra pO3TATyBaHHIO 3aJI0BOJIBHSIE BHMOTH
oOpaHoOro peMeHs i mepeaayi.

BuznauumMo 06epTOBUIf MOMEHT:

N ) T, U
T =g S
1.1 278 -1.48
-~ _ —-278Hwm T, =——— =507.9HM
B 2.3.14.630 X 0.8
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3.3.3 [lepeBipounuii po3paxyHOK IIMOHOYHHX 3'€THAHD

[ImoHkH MiAOUPAOTHCS 3aJEKHO BiJl AlaMeTpa Bajia, a MOTIM BUKOHYETHCS

MEePEBIPOYHUN PO3PAXYHOK HA 3MUHAHHS.

«hy.

JliameTp BUX1THOTO KIHIIS Bajia efaeKkTpoaBuryHa d = 24 Mmm.

[To tabmuui K42 [16] BuOupaemMo mmpuHy HIMOHKH «b» 1 BHCOTY IITIOHKH

b=8 MM, h=7mm, t,=4 MM.

JIOBXKMHY IIITOHKHU ITPUMMAEMO 3 Py CTaHIAPTHUX JOBXKHH, 3 OISy Ha Te,

10 JOBKMHA IIIOHKH MOBUHHA OyTH MEHIIIE JOBXXUHM CTyIEeH1 Baja Ha 3...10 Mm.

Tomy 1m0 mopxuHa BUXiAHOTO KiHIg Bajga L = 50 MM, JOBXHHA HITTOHKH

JTOPIBHIOE 45 MM.

Po3zpaxyHkoBa q0OBKHMHA IIITOHKU:
L, =L, -b,
L, = 45—8=37 MM.
Po3paxyHOK IINMTOHKM HA 3MUHAHHS:

Fr
Ocy = A
M

ne F, — OKpy’KHa cuJia, 10 NepeJaeThCs HIMOHKO0

<[ow],

2T
Fo==1,
Tod

T, — o0epTaibHUIl MOMEHT €JIEKTPOABUTYHA

3
- N r 10

ZﬂmﬂB[—

_15-10°
' 2.3.14-935
2.0.26
0.024

=0.26 Hm

-1.7H,

I:T

A, — IJola 3MUHAaHHSA
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7-4 2
=——=0.08 MM“,
Ao 37

[0, 1= 110-190 H/MM? — nomycTiMe HAIIPyKEHHS 3MUHAHHIO.

Oy = % =21.3 H/MMm?

YMoOBa MIITHOCTI BUKOHY€THCS, IIMOHKA € MIITHOIO.

Bubupaemo mmonky 87%36 'OCT 23360 — /8.

3.3.4 Po3paxyHKU TBUHTOBOTO 3'€ JTHAHHS
BuxiiHuMu JaHUMH IS PO3PAaxXyHKM € — OCbOBE 3YCHJUIS TBUHTA,
HeoOxiaHe At oOkatyBanHsa, Q=1600 H.
Marepian reunta — ctasb 2007, maTepian raifku — ctaib 45.
JloB:KMHa TBUHTA 3 KOHCTPYKTUBHUX MipKyBaHb — L=360 mMMm.

Harmpyru, 1o qomyckaroThcs, MaTepiaiiB TBUHTA ¥ raliku

o
lo] =,
o =120 Mlla
MaxkcumManbHUM TUCK IS TapH — [q] = 8 MITa.
[Tpu ogHOGIYHOMY HaBaHTaXKeHHI B iepemaui — Y =0,75.
KoHcTpykiig raitku BUKOHaHa Y BUTJISII TpaBepcH, TOOTO ITUThHA.

Busznauaemo cepeniit niameTp pizbOu rBUHTA

d, = e _ _ o — 9,3 mu
mpp-lg]l 4/m0,75 158

3 KOHCTPYKTUBHHUX MIpKyBaHb 1 3amacy npuiiMaemo M42x4,5 T'OCT
9150-59.
Bucora raiikn H, =, -d. = 1,5-42 = 63 uu.

[puiimaemo H, = 65 ant,

Ywuciio BUTKIB y rauiii
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7 =="2=144
4,5

30BHIIIHIN I1aMeTp raifku

D | 5["‘5']+ dz = J“jﬂ% 39,0772=58Mm
o CFP i

3 KOHCTPYKTMBHUX MIpPKyBaHb 1 3amacy MIIHOCTI [iaMeTp TaiKku

npuiimaeMo — 114 mm.

BusHauaeMo TOBXKUHY PYKOSATKH MPUBOJA TBUHTA
TontIp
nyFyp ke

ne I,,, — MOMEHT TePTsI OTIOPH;

T

» — MOMEHT TepTs Pi3bOH;

N — KUJIbKICTh POOITHHKIB,

E,:I — 3YCUJLJIS, IKE J0JIA€ThCSI POOITHUKOM

T,=Q- % tg(y + @) = 1600- 39’2"" tg(y + @) =4773,5H mm
Da g 3_a4n3
T, = EQ - f Z"dﬂ — 11600 - |[],126':h B3 4726,6 H mm
3 Do—dg 3 G0Z—432

ne Dy — 30BHimHIM giameTp omopu rBUHTa — 60 MM;

dy — BHYTpIIIHIH giaMeTp OMOpH rBUHTA — 43 MM
JIOBXKWHA PyKOSTKH

L =130 MM
[TpuitmaeMo TOBXKUHY PYKOSITKH 13 3armacom — 180 mMm.

JiaMeTp pyKOsITKM BU3HAYa€eMO 110 (HopMyIIi

d —° Ny FpkeLy
F 0,1[s] '

65
d=L—-180— -5 = 148 au

2 [1-:50-0,8-148
R e T
0,1-130
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[3 3amacoM MIITHOCTI Ta 3 €CTETUYHUX 1 KOHCTPYKTUBHUX MIPKyBaHb

IpUHMAaEMO JIlaMeTp PYKOATKH — 20 MM.
3.3.5 Po3paxyHox oci

XWTHHNA BaXKiJIb BIUITUBAE HA BiCh, 110 BUKIMKAE HABAaHTAXKCHHS ¥ nedopmartii,
TOMY BiCh OTPIOHO po3paxyBaTu Ha jaedopmarrito 3pizy.
dopmyJia Ha 3pi3 Ma€ TaKUW BUTJISL;

Tep :#g[TCP]l
r-de-i

ne F — cuna jitoya Ha BICh y JIBOX HapsIMKax;

d — miametp oci;

i — YKCIIO TUTOLIHUH 3pi3y,i=2;

[z.-]= 140 MIla — normyctume HanpyXeHHsI Ha 3pi3, A7 ctam 45 Tabmuns 25.1
[16].

140 — 4-1600
3.14-d*-2

d= 8,2 mm.
Hiamerp Bama moBuHeH OyTu Ounbmie 8,2 MM, npuiimaemo 16 mm. Ilpu

bOMY MILIHICTh OyJie 3a0e3MeueHa 13 3anacom.

3.4. OOrpyHTYBaHHA i BUOIpP TEXHOJOTIYHOI MOCTiIIOBHOCTi BUKOHAHHS

POOIT Ha CTeHAi, 0c00IMBOCTI HOT0 CKJIAJAHHA U (papOyBaHHS

3anpornoHOBaHUM CTeH[ 3a0e3nedye BHUCOKMU pPIBEHb SIKOCTI, MexaH13alli
MPOIIECy, TEXHOJIOT11, 3pyYHOCTI B pOOOTI.

[TocnigoBHICTh BUKOHAHHS POOIT HA CTEH/II HACTYITHA:

- 3aJeKHO B po3Mipy H Moedal AucCKa MiaAiOpaTd W yCTaHOBUTHU

BIITIOBITHUI TIepeXiIHMI (JIaHIICBHI afanTep Ha ONMpPaBICHHS;
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- TACK, 110 MIJJISITa€ BUTIPABJICHHIO, 32 JIOMTOMOTO0 MEePEXiTHOTO ()IIAHIIEBOTO
ajianTepa BCTAHOBIIOIOTH Ha ONPABJICHHS 1 3aKPIILTIOIOTh TalKO10;

- BKJIIOYAIOTh €JIEKTPOIPHBiA 00epTaHHs AucKa. PyKosTKy X0J0BOTO TBHHTA
MOCTYMOBO MPUTUCKAIOTH 13 3YCHJUIAM JPYr 10 Apyra HEHTPaJbHUM 1 OlYHMMHU
POJIMKHU, 3alllEMUBIIA MDK COO0I0 0011 AuWCKa. Y pe3ynbTaTi 4oro BiIOYBa€ThCS
BUIIPABJICHHS JMCKA METOAOM OOKAaTyBaHHSI.

- MICJS 3aBEPILICHHS TEXHOJOTIYHOTO MPOLIECY BUIPABICHHS, BUKIIOYAIOThH
MIPUBIJI ONpaBJIEHHS W BUBOIATH 13 3a4eIICHHS 3 000J0M LEHTPAJIbHHUMN 1 O14HMIA
POJIHKHY;

- 3BUIbHUBIIM KPIMUJIbHY TaliKy 3HIMAIOTh JTUCK 13 OTPABIICHHS;

- 3J1HCHIOIOTh KOHTPOJIb T€OMETpIi ¥ IUIomMHU 000/4a AKMCKA 1 SIKIIO OyJe
noTpeda NOBTOPIOIOTh TEXHOJIOTIYHUI MPOLEC IO BUIIE NEPEPAXOBAHUX ONEpaLlisX.

Jlo ocobnmBocTel CKJIQJaHHS CTEHJAa BapTO BIAHECTH HAIIWHICTH
3aKpIIUICHHS BCIX 3BapIOBAJIbHUX 1 HApPI3HUX CIIOJIYYEHb 1 JIETKICTh MEPEMIIICHHS
pyxomux neraneil. Bci pyxomi jgeTtan MOBUMHHI OyTH 3Ma3aHl TOHKUM IIIapOM
MamuHHOro Mmacia. OcoOuBY yBary BapTO 3BEpHYTM Ha MEXaHI3MU NPHUBOJA
OTIpaBJICHHS 1 BUIIPABJICHHS JHUCKA.

[licnss ckmagaHHs CTeHAA MPOBOAATH Moro BunpoOyBaHHS. [lpu nbomy
NEepeBIPAEThCA MpaAlE3JaTHICTh 1 HAAIMHICTh BCIX CHCTEM KOHCTPYKIIT 3
HaBaHTaXEHHAM He MeHII 125%.

['BuHTOBa Tmepegavya TPUBOJIA BUMPABICHHS W NPUTHUCKHUX MEXaHI3MiB
MOBUHHI MPAIIOBAaTH IJIABHO, 0€3 3aiJ1aHb.

[ToBepxHi meranei cTeHJa MiABEPTralOTh 3aUUIIEHHIO, IOKPUTTIO, ITPYHTOBKHU
Ta (apOysanHio. [pyHTOBKa 3amobirac MOBEpXHi BiJ Koposii Ta 3abesmedye
MiLIHICTh 3YEIUIEHHS MK METAJIOM Ta HACTYIHUMH Inapamu (apou. [pyHTOBKY ciif
HAHOCHUTH PIBHUM, TOHKHM IIIaPOM.

B sikocti Matepiany ansi ¢papOyBaHHS MOKHA MPUHHATH HITpOEMasb CIpOTro
KOJBOPY JUISI BCIX JeTaiei, KpiM pyXoMux, siki ciia ¢apOyBaTh HITPOEMAJLIIO

YepBOHOTO Koibopy. DapOy ciig HAHOCHTH Yy JBa IMapH 3a JOTMOMOTOIO
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dapbopo3nmmioBava. Jlpyrmit map ¢dapbu MOXKHA HAHOCHUTH TMICJISI TTOBHOTO
BUCHUXaHHS MEPILOTO HIapy.

CreHn i TpaBKH JUCKIB KOJIC PEKOMEHIYETHCS BUKOPHUCTOBYBATH Ha
BupoOHnunx ©Oazax ATII, cepBichux nentpax CTO, B ymoBax peMOHTHOTO
BUPOOHUIITBA. TOMY IOIIBHO BUKOPUCTOBYBATH 3aXHCHE JEKOPATUBHE MOKPUTTS
neraneit. Ilepen QapOyBaHHA Ui yHUKHEHHS KOpO3li Ta KpalIoro 34YeryICHHS

dhapOu 3 MeTaIOM HEOOX1THO 3aYMCTUTH Ta HAHECTH IIap IPYHTOBKHU.

3.5. Texnika Oe3mexku Ta mpomcaHiTapis npu podoOTi Ha cTeHai AIs

NMPaBKHU JIMCKIB KOJIiC AaBTOMOOLTIB

Po0iTHUKH, 5SIKI 00CIIyTOBYIOTH CTE€HJ JIJISl PABKU JHMCKIB KOJIC aBTOMOOLIIB,
MOBMHHI BUKOHYBAaTH BCl1 MpaBuUjia Ta BUMOTU 3 TexHill Oe3neku. ToMmy KokeH
POOITHUK MOBUHEH.

a) [Ipu migrorosii 10 podboTH:

- IPUBECTU Y NOPAJIOK pOOOUUIA OJIAT, MEPEBIPATH CIPABHICTH 1HCTPYMEHTIB,
JIOCTATHICTh OCBITJICHHSI, HAsBHICTh TEXHOJIOTIYHOI JOKyMEHTallli, Oe3neyHe
PO3MIIIEHHS HA POOOYOMY MICIIi IUCKIB KOJIIC aBTOMOO1JIIB;

- IepEBIPATU HATIHMHICTh POOOTH MEXAHI3MIB YCTAaHOBKH 1 MPABKU JHCKIB;

- SIKIIO OyAyTh BUSIBJICHI TIOPYIICHHS, CJIIJI HETAMHO 1X YCYHYTH a00 JOBECTH
710 BijjoMa Opuraaupa abo 1HCIIEKTOpa IO OXOPOHI Tparli;

- POOITHUK MOBHUHEH OLIIHIOBATH CBIM MCUXOJOTTYHO — (DI3UYHMIA CTaH Ta y
BUIAJKY MOTIPUIEHHS] CAMOIIOYYTTS 3BEPHYTHCS 10 JIKaps;

- iepe; poOOTO0 HA CTEH/I1 CJil BIEBHUTHUCS Y TOMY, IO MOT0O MYCK HIKOMY
HE 3arpOXKYE;

- BIIGBHUTHUCS y HAJIHHOCTI 3aKpIMJICHHS TUCKA.

0) Ilig yac pobotu:

- 3a00POHSIETHCS MPAIIOBATH HA CTEH/I1 Y TIepUaTKax abo pyKaBHIIX;

- HE TpalloBaTH 0€3 3aXUCHUX KOXKYXIB;
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- HE BUKOPHUCTOBYBATH HECIIPaBHUN 1HCTPYMEHT;

- HE JIONMyCKaTW TMOPYUIECHHS TMpaBUJ BHYTPIIIHBOIO PO3MOPSAKY Ta
TEXHOJIOT1YHOI JUCIUILIIHH;

- HETaHO 3aKiHYUTH PpOOOTY, SKIIO 3 ’ABWJIACS 3arpo3a  JKUTTIO
00CJIyroBYIOHYOTO MEPCOHATY.

B) [licns 3akiHueHHS pOOOTH:

- MPUBECTU y TOPAIOK poOOYEe MiCIle, OYUCTUTH Ta MPOBECTH 3MAIllCHHS
PYXOMUX JieTaje.

CaHiTapHO — TEXHIYHI1 MIPOIIPUEMCTBA BMIILIYIOTh:

- MIATPUMKY Ha poOOYOMY MICI[l HOPMAJBHOI TeMIepaTypH, OCBITICHHS Ta
BOJIOT'OCTI;

- BIICYTHICTh Ha poO0OYOMY MICII TUITY, IIIyMY, BIOpallii Ta IIKIIJTMBUX Ta31B.
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4. TOCJIIHULbKA YACTHHA

4.1. B1acTUBOCTAMH AaBTOMOOLILHUX HIHH

[lluna € mpykHAa KOHCTPYKIiS,, B SKIM >KOPCTKICTh T'YMOBOTKAHWHHOT
OOOJIOHKH TOEAHYETHCS 3 MPYXKHICTIO cTUCHOro moBiTps. Ilpu pyci aBTOomMOOLIS
IIMHA 31ACHIOE TEBHY MeEXaHI4yHy poOOTy BHACHIOK YOro BiJOyBaeThbcs il
nedopmMailrist 1 TepTS BHACHIIOK B3aeMoJli 3 goporor. Ha 1ie BUTpavaeTbes neska
YacTHHA TOTY)KHOCTI, SIKa 110 PO3BUBAETHCA ABUTYHOM. llIMHA mMiamaeThes TaKoX
yAApPHOMY HaBaHTAKEHHIO BiJ TMEPENIKOA, IO 3YyCTPIYalOThCS Ha JOpOTax,
PYWHYIOTBCSI MPOTEKTOP 1 Kapkac. bararokpartHi aedopmaliii 1 TEPTS BUKIMKAIOThH
3HAYHE TEIJIOYTBOPEHHS B IIKHI, 10 IPU3BOAMTH J0 BTPATH MILIHOCTI MaTepiaiiB, 3
SKUX BOHA BUTOTOBJIEHA. 3MiHA TEXHIYHOTO CTaHy IIIMH POOUTH ICTOTHUN BILJIUB Ha
eKCIUTyaTallliiHi SIKOCTI aBTOMOOWUIA (TSAroBa 1 TallbMiBHA XapaKTEPUCTUKH,
CTIHKICTb, MPOXITHICTD, IJIABHICTh X0y, aJUBHA €KOHOMIYHICTh, Oe3IeKa Ta iH.).
[lin miero cuin mpu KOYEHHI Kojieca IMHA Oe3nepepBHO AePOpMY€EThCs, TOOTO
3MiHIOE (POPMY, OKpEeMi YaCTHHU IIWHU 3THHAIOTHCS, CTUCKAIOTHCS, PO3TATYIOTHCS
[2].

KoHcTpykiis mMH  NOBMHHA — 3a0e3leuyBaTd  peaji3alil0o  BHUCOKHX
SKCIUTyaTallliHUX SKOCTEH aBTOMOOLIS 1 BUCOKI TOKAa3HUKH BUKOPHCTaHHS HOro B
3aJlaHUX YMOBax poOoTH. 3aJIeKHO BiJ] YMOB POOOTH IIMHU MOBWHHI MaTW TEBHI
eKCIUTyaTaliitHi sikocTi. ExcrutyaTaliiiHi sIKOCTI IIMH BU3HAYAIOTHCS iX poOOYMMU
XapaKTEPUCTHUKAMHU, SKI MOXYTh BIUIMBAaTH Ha EKOHOMIYHICTH TE€PEBE3CHb
(BaHTaXXOIIIMOMHICTh,  JOBIFOBIYHICTh, HAJIWHICTh, EKOHOMIYHICTb), BHOIp
napameTpiB pyXy aBTOMOOUIS (3UEIJIEHHS 3 IOPOrol0, MPOXIHICTh, OMip KOYEHHIO,
Oe3reka pyxy), YMOBH MepeBe3eHb (aMopTu3alliifia 31aTHICTh MIWH, ITyM TPH PYCi).
Maiixe yci poOoui XapaKTEepUCTUKU pOOJATH MpsMUN abo HenmpsIMUI BIUIMB Ha
pi3HI MTOKa3HUKU poboTu aBToMOOUTA [3]. Hikue mpeacraBneHuit aHasmi3 OCHOBHUX

POOOYNX XapaKTEPUCTHUK aBTOMOOIIHHUX IITHH.
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3uenjieHHs1 MUHUA 3 J0porow. lleil MOKa3HWUK OIIHIOIOTH BEIWYUHOIO
KoedillieHTa 34YerJIeHHs IIMHU 3aJIeKHO Bl TUITY 1 CTaHY JIOPOTH CTOCOBHO TPhOX
BUTIAJIKIB PYXY :

- HOpMaJIbHOMY TOJIOBKHbOMY PYXy 0€3 KOB3aHHS 1 OYKCYBaHHS;

- IOJOBXXKHBOMY PYXY 3 KOB3aHHSIM 1 OYKCYBaHHSIM;

- G1YHOMY 3aHECEHHIO 1 KOB3aHHIO.

34eryieHHs IMHU 3 JIOPOTrOl0 J03BOJISIE BUSHAUYUTU BEJIMYMHY CUIIM TITU Ha
MPOBITHUX KoOJiecaX 1 poOUTH BIUIUB Ha MOJOBXKHIO 1 O14HY CTIHKICTH aBTOMOO1ISA
[4]. Onmip KOYEHHIO HIMHU BHU3HAYa€ BUTPATy IMOTY>KHOCTI HAa pyX aBTOMOOLJI,
BUTpATy IMajuBa 1, B IJIOMYy, JIOBIOBIYHICTh CaMoOi IIWHU. 3O0UIBIICHHS THUCKY
MOBITPS MIPU3BOAUTD 10 3HIDKEHHS BTPAT HA KOB3aHHA LIMHH IO TBEPJIi OCHOBI B
yChOMY IHTE€pPBaJIl 3MiHU BUAKOCTI. [Ipy 3011bIIEHH] TUCKY 3MIHIOETHCS pajlaibHa
nedopmarlisi 1 MABUILYETHCS 11 KOPCTKICTh, IO 3MEHIIYE TICTEPE3UCHI BTpATH.
Kpim Toro, B mponeci KOUeHHs1 y Mipy HarpiBy TUCK MOBITps B IIMHI H1JBULLY€ETHCS,
a omip KOYEHHIO 3MeHIyeThes [4]. CepenHi 3HaUeHHS KOe(DIIIEHTY 34ETICHHS IIUH
BHCOKOTO TUCKY HaBeJIeHO B Ta01.4.1

HapiifHicTh IIMHM OIIHIOIOTH 3a i1 MPOOIrOM 10 MOBHOTO 3HOCY B MEBHUX
yMoBax pobOotu. HamiliHICTh MIMHM 3aJ€KUTh BiJ] OCOOIMBOCTEM KOHCTPYKIIII,
BJIACTUBOCTEH Marepialdy 1 TEXHOJOrIT BHUIOTOBJICHHS MOKPHUIIKKH 1 KaMepH.
MIilHICTh TIOKPHUIIKK XapaKTEPU3YETHCS: BEJIMYMHOIO THUCKY CTHCJIOTO TOBITPS B
IIMHI, 1110 BUKIMKAE PO3PUB Kapkaca; yuciaoM aedopmariiii 614HUX CTIHOK Kapkaca
N7 €0 MEBHOTO PajialiIbHOIO HABAHTAXEHHS JI0 MOBHOTO PYWHYBAaHHS CTIHOK;
BEJIMYMHOIO PaliaJIbHOI CUJTH, IO PIBHOMIPHO PO3MHUpPAE OOPT MOKPHIIKH A0 HOTO
po3puBy. MIIHICTh TOKPUIIKH 3aJIEKUTh BiI OCOOJIMBOCTEH KOHCTPYKIIIT,
BJIACTUBOCTEN MaTepialy 1 TEXHOJIOTII BUTOTOBJIEHHS. J(OBrOBIYHICTh IIMHU a0O
BJIACTUBICTh ii 30epiratu mpare3JaTHICTh 0 TPAaHUYHOTO CTaHy, BKJIIOYAIOYH
HEOOXIIHUM  PEMOHT, BHUMIPIOIOTh 3arajlbHUM MPOOITOM 70  CIHUCAHHS.
JIOBrOBIYHICTh 3aJICKHUTh BiJ BJIACTUBOCTEN MaTepiaily, KOHCTPYKLIi 1 T€XHOJOT]

BUTOTOBJICHHS IMIMHU. 3HOCOCTIMKICTh MPOTEKTOpAa TMOKPUIIKH  OIIHIOIOTH
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3MEHIIEHHSIM Baru MPOTEKTOpa B rpamax ab0 HOro TOBIIMHH B MUTIMETpax 3a

neBHU mpoOir muHM, T06TO0 y 1/1000 kM a6o B Mm/1000 kM. 3HOCOCTIHMKICTB

NPOTEKTOpa 3aJeKUTh BiJ BIACTUBOCTEH MaTepialy, MaJllOHKa 1 TEXHOJOTl

BUTOTOBJICHHS ITPOTEKTOPA, OCOOTMBOCTEH KOHCTPYKIIIi IMMHU 1 YMOB €KCILTyaTallii.

Tabmumg 4.1 — Cepenni 3HaYeHHST KOS(DIIIEHTY 3YEIUICHHS IIWH BHUCOKOTO

THUCKY
Haif\eRyBaHHs E?K;I;?Ea koedillieHTa 34eTUIeHHA IPH JOPOKHBOMY
IOPOKHBOTO
MOKPHTTA .
N Egpﬁcro cramy UHCTOMY i Uncromy i 3amaciueHOMY a0o0
CYyXOMY MOKpPOMY IIOKPHTOMY
OpyaoMm
beTton 0,75 0,50 0,30
AchansrobeToH 0,70 0,45 0,30
bpymaTka BenHEa 0,75 0,40 0,30
Bpymarka npidHa,
Mo3aika 0,65 0,40 0,30
Tgpm .H,GPEE'HHj 0,70 ‘:},3[} 'I],Z[]'
Achanst 0,60 0,40 0,25
BymrKHa MOCTOBA 0,70 0,40 0,34
Illoce meGeHeRe 0,75 0,50 0.40
IpyHTOBa
(mpodintbopaHa) 0,70 0,15 -
nmopora
Cuiroea gopora 0,30 Mo 0,20
OGMepana mopora 0,24 J0 0,18 -
Taro4ga oGMep3na 0.20 110015 B
mopora ' ’

«J1oBroBiuHicTh aBTOMOOUTEHUX IIIMH BU3HAYAETHCS TEPMIHOM iX CITY»KOH J10

MOSIBM TIOBHOTO 3HOCY TpoTekTopa. [l chemianmicTiB — MMHOMOHTKHUKIB
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NPUMHATO 3HOC MPOTEKTOpPA BU3HAYATH SIK TEPMIH CIIy>kOM aBTOMOOLIsI. XapakTepHi
OPUYUHUA BIIMOB Ta Je(DEeKTIB aBTOMOOUILHUX IIMH MPHU iX eKCIUTyaTtalii moka3aHi
Ha puc. 4.1. Ili mani ckiagaHi Ha MIiACTaBl CTAaTUCTUYHUX JAaHUX HABEJACHUX B

pobotax» [5].

" Ilpwpomool sHOC
MpoTeKTOpa

5 Mexamiurm
VILKO M HHA

®  BronH i TeIIIOE
PYHHYEIHHA

Enpobrmrn gederxmm

Puc. 4.1. Po3noain BiIMOB aBTOMOOUIBHUX IIMMH B 3QJICKHOCTI BUJ BHUIY

nedeKTiB

KopceTkicTh IIMHU (31aTHICTH 10 omopy 3MiHH ii Gopmu (nedopmartii) mig
J€I0 30BHILIHIX CHJI) XapaKTepU3Y€ETbCad Koe(ilieHTaMH: paaialibHIi >KOPCTKOCTI
[IMHYU; TAaHTEHINAIbHIN KOPCTKOCTI IMMUHU 1 O1YHOT dKOPCTKOCTI MUHU. JKOPCTKICTh
IIMHU XapaKTepU3ye ii aMOPTU3YIOUY 3JaTHICTh 1 3aJIEKUTh BiJl TOBIIMHU CTIHOK 1
BJIACTMBOCTEH MaTepialy NOKPUIIKU, BEIMYUHU iI MONEPEYHOro npodiyto, a oTxe,
BHYTPIIIHHOTO 00'€MY MOKPHUIIIKHU 1 Bl TUCKY CTHUCJIOTO MOBITPS B Hiii, 10 pOOUTH
Ty’Ke BEIMKHUI BIUIMB Ha )KOPCTKICTH MIUHU Y 300pi.

IIpoxigHicTh MMHM BH3HAYA€ TMPOXIAHICTH AaBTOMOOUIL B CKPYTHHUX
JIOPOKHIX YMOBaX 1 MO 0€30p1IKI0 1 BIUIMBAE HA 1HII HOTO SIKOCTI, HAITPUKJIAJ, Ha
M'SIKICTh XOZy aBTOMOOUIA (3HMKEHHS M'SIKOCTI XOJly Ha TBEPJOMY MOKPHUTTI MpH
IMHAX 3 MAaJIOHKOM MPOTEKTOpa MIABUINEHOI MpoxigHOCTi). [IpoxigHicTh MmMHM
3QJICKUTh BIJ MAJIIOHKA MPOTEKTOPA, BHYTPIIIHHOTO THCKY MOBITPS, 30BHIIIHHOTO

JiaMeTpy IIMHU 1 BEJIMYMHHU TUIOIII KOHTAKTY ii 3 TOpOroro.
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Be3mymHicT, X0Qy IIMHM BH3HA4Ya€ 3JaTHICTh IIUHU CTBOPIOBATH
MIHIMAJBHUM ITyM MPU KOUEHHI HAa TBEPJUX JOPOXKHIX MOKPUTTIX. BUMiproeThcs
BEITMYMHOIO CTBOPIOBAHOTO IIMHOIO IIYMY MPU BCTAHOBJICHIN IIBUIKOCTI pyXy Ha
NEBHOMY JOPOXXHBOMY MOKPUTTI. ['0JIOBHI MpUYMHH LIyMy BiJ IIMH: HMIOPCTKICTb
JOpord 1 ii BENHMKI HEPIBHOCTI, TEPTS MDK JOPOTOI 1 MPOTEKTOPOM, BOjJia Ha
JIOPOKHBOMY TOKPHTTI, AucOamaHc, OUTTA 1 HEpiBHOMIpHA >KOPCTKICTh IIUH,
npodiab MIWHUA, MIBUJKICTb aBTOMOOLIS, PEKUM KOUYCHHS KoJjieca, TeMIleparypa.
Po3pi3HAI0TH 30BHINIHIN 1 BHYTPIIIHINA IIIyM aBTOMOOLIA. 30BHIIIHIN IIyM MOTipIIy€e
eKoyorio. BHyTpimHIA myM 3HMXKYE KOMQPOPTAOEIBHICTh 131 aBTOMOOUIA 1
M1JIBUIIY€ CTOMJIIOBAHICTh BOJIIS 1 TTACAXKHUPIB.

I'epMeTHYHiCTh HIMHHU BUMIPIOETHCS BEIMUYNHOIO 3MEHIIICHHS BHY TPIITHHOTO
TUCKY B IIIMHI BIPOJOBX BCTAHOBJIEHOIO dYacy poOOTH 3a TNEBHUX YMOB.
['epMeTUYHICTh IIMHU 3aJIEKUTh TOJIOBHUM YMHOM BiJl OCOOJIMBOCTEH KOHCTPYKIIiL
IIMHU, SKOCTEM Marepiaqy 1 TEXHOJIOTli BUTOTOBJIEHHS. 3JAaTHICTh IIWHH
MPOTUCTOSITH MPOKOJIAM 1 YAApHUM MEXaHIYHUM JiSIM BU3HAYAETHCA BEIMYMHOIO
CUJIM, 10 TPHUKIAJAETHCS OO TOPLS METAJICBOTO CTEPXKHS HA JUIAHII OIroBoi
MOBEPXHI IIMHU JIJI1 HACKPI3HOTO MPOKOITy a00 Mpo00r0 000IOHKHU UHU. L5 SIKiCTh
3aJIeKUTh BiJl TUITy 1 YKClia MIapiB KOpAYy B Kapkaci 1 Opekepi, KamiOpy, THILY
MaJltOHKa 1 MaTepiaidy NpoTeKTopa.

CXWIBbHICTh IIUHU /10 TEMJIOYTBOPEHHSI MOXHA OLIHUTH: MaKCUMaJIbHOIO
TEMIIepaTypolo, 10 BUHUKAE B PI3HUX JAUISHKAX IIMHU 3a MEBHUX YMOB ii poOOTH;
4acoOM OXOJIO/DKEHHS IIMHUA Bl MaKCUMaJIbHOI O MIHIMAJIbHOI BCTAHOBJIEHOI
TeMriepaTypu. YuM HUXK4a MakCUMajbHa TeMIEepaTypa, 1[0 BUHUKAE B TPAIOI0Y1N
IIMHI, YAM MEHIIE Yacy I OXOJIOJUKEHHS, TUM HI)XY€ CXWIbHICTh IIMHHU 0
TEMI0yTBOPEeHHs. L5 AKICTh 3aJIeKUTh BiJ TEIIONPOBIIHOCTI MaTepiaiiB, a TaKOXK
BiJl KOHCTPYKIIii MUHY 1 000/1a. TermocTifkicTh muHN, ad0 31aTHICTH 1i MaTepialiB
NPOTUCTOSTU [1i BUCOKOI TEMIIEpaTypu, IO BUHHMKAE B HiH, XapaKTepHU3yeTbCS

MaKCUMaJbHO BHCOKOIO TEMIEpAaTypol0 IMWHU, TP SAKIA Tparioroyua IIMHA HEe
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BTpayae CBOIX OCHOBHUX SIKOCTEH abo BTpaudae ix Tpoxu. TemnocTifKiCTh 3aIeXUTh
B1JI BJIACTUBOCTEN MaTepiayly IIMHU 1 i1 KOHCTPYKITIi.

Mopo30CTIMKICTh IIMHM, 3aJIeKHA BiJl BIACTUBOCTEH MaTepialy IIWHH,
XapaKTePU3y€EThCS BEIMYMHOI MAaKCHUMalbHO HM3BKOI TEMIEpaTypu, MpH SKIii
mpaiforoya MrHa He BTpadyae CBOIX OCHOBHMX SIKOCTEH a0o BTpadae iX HE3HAYHO.
Mopo30CTIHKICTh IIUHU 3AJEKUTH BiJ MaTepiany MIHWHU.

Be3neka mmHM (31aTHICTD 1i yTPUMYBATH MOBITPS 1 3a0€3MeUyBaTH CTIHKICTh
pyXy aBTOMOOLIS ImCis TPOKOIy abo mpoOor Kapkaca) XapaKTepHU3yEThCs
BEJIMYMHOIO ii MpoOIry B MeTpax MpU CTIMKOMY pyCl aBTOMOOUIS B KOHKPETHHUX
JOPOKHBO-KJIIMATHYHUX YMOBAX 1 MEBHIM MIBUAKOCTI MICIS MPOKOIY ab0 mpoOoro
muHY [S]. Ls AKICTh 3a/1€KUTh B OCHOBHOMY BiJl OCOOJMBOCTEN KOHCTPYKLII IIIMHU
1 Ma€e ICTOTHE 3HAYEHHS [Jis OLIHKKA KaMEpHUX, Oe3KaMepHUX IIMH 1 IUH 13
CHeIiaJbHUMU KaMEepaMH.

31aTHiCTh IIMHM TPOTUCTOSITH CTAPIHHIO XapaKTEPU3YETHCA YacoM,
BIIPOJIOBXK SIKOTO BUTOTOBJIEHA IIMHA, M0 3HAaXOAUTbCS B TMEBHUX YMOBax
30epiranHst a00 eKcIulyaTallii, He BTpaya€ CBOiX OCHOBHUX SIKOCTEH a00 BTpauae ix
Jy>)K€ TPOXU. 3MaTHICTh MPOTUCTOSITU CTApIHHIO 3alIeKUTh B OCHOBHOMY BIJ
BJIACTUBOCTEHN MaTepially 1 KOHCTPYKIIIT IIUHH.

PeMOHTONPUAATHICT, IMHU (TIPUCTOCOBAHICTh IIMHH JO TMONEPEIHKCHHS,
BUSIBJICHHS BIJIMOB 1 HECIPABHOCTEW 1 MPOBEJACHHS TEXHIYHOTO OOCIYyrOBYBaHHS 1
PEMOHTY) OIIHIOIOTH MIPOIO CKJIATHOCT1, CEPEIHIMA BUTpATaMU 4acy ad0 BapTICTIO
BUKOHAHHS TEXHIYHOTO OOCIYyroBYBaHHS, MICLIEBOrO 1 BIHOBIIIOBAHOTO PEMOHTY,
BIJICOTKOM BiOOpY IIMH AJis peMOHTYy. Lls sSKiCTh, B OCHOBHOMY, 3aJICKUTh BiJ
0COOJIMBOCTEM KOHCTPYKIII 1 MaTepiaidy IIUHU.

VY poGoti [5] aBTOp AIMIIOB BHCHOBKY, LIO0 YMM OUIbIIE €KCIUTyaTalliHUX
AKOCTeW OyJle BpaxoBaHO TMPU KOMIUICKTYBaHHI aBTOMOOLIS IIMHAMU, THM
edexTuBHIIOW Oyae #oro ekcrutyaramis. I[lpu 1bOMY TOMIMIIEHHS OJHUX
EKCIUTyaTaIlfHIX XapaKTePUCTHUK IIHUH 32 PAXYHOK 3MIHU KOHCTPYKIIi, CTPYKTYpH 1

BJIACTUBOCTEHN MaTepialy MOKE MPUBECTHU JIO MOTIPIICHHS 1HIIIUX XapaKTePUCTHUK.
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4.2. TexHiYHNH CTAH AaBTOMOOLIbHMX IIMH B MIpoIeci eKcryaTamii

HanidinicTe  IIMHM ~ BU3HAYA€THCSA  OE3BIMOBHICTIO,  JIOBIOBIYHICTIO,
PEMOHTONIPUAATHICTIO 1 30epekeHHsaM. HanmiifHICTP B eKCIuTyatallii TOJIOBHHM
YUHOM BHM3HAYa€ThCS JOBTOBIYHICTIO 1 PEMOHTONPHAATHICTIO. [3-3a nedekTis,
BUKJIMKAHUX BTOMHUMHU PYHHYBaHHSMHU €JIEMEHTIB IITUHU, 3 €KCILTyaTarlii BUXOISTh
npubau3Ho 30 % uuH, a 3a 3HocoM — npubau3zHo 50 % [6]. lunu, mo BuknumM 3
eKCIUTyaTallii 3a 3HOCOM, MiUIATal0Th PEMOHTY METOJIOM HAKJIAJIeHHsI MPOTEKTOpa,
SKIIO BHYTPIIHI IIapu He nigmanuca pyiHyBaHHio. [luHun, mo Buiinmum 3
eKCIUTyaTallii 1i3-3a pyHHYBaHb iX €JIEMEHTIB, MOJAJBIIOMY BIJHOBJICHHIO HE
niuisirarote. KpiM Toro, nedextu 13-3a pyiiHyBaHb BUHUKAIOTh HECIIOAIBAHO, IO
IPU3BOJUTH 1O aBapiiiHUX CHUTyalld Ta ICTOTHO 3HMXKYye Oe3neky pyxy. Huni w1
neeKkTH MpakTHYHO HEe JIarHOCTYIOThCA. 3a JaHuMu [6] Omuseko 40 % mmH
BaHTaXHUX aBTOMOOWIIB 1 Maike 30 % [6] MIUH JEerKOBUX aBTOMOOLIIB BUXOMSITH 3
Jaay J0 BUKOHAHHS BCTAHOBJICHUX HOPM MpoOIry. 3a BIUTMBOM Ha JOBrOBIYHICTH
IIMH JOPOTH MPUHHATO IITUTH HAa 3 TPYIHU 3aJ€XKHO BIJl TUIY 1 CTaHy JAOPOKHBOIO
MOKPUTTS : A — JAOpPOTd 3 BJOCKOHAJEHUM MOKPUTTIM (acaibToOeTOH, OpyuiaTi
OpyKiBKM) B 3aJ0BUIBHOMY CTaHl; b — yci Bugu mopir, okpiM Jopir rpynu A, B
3a/I0BUILHOMY cTaHl; B — yci Buau Aopir B He3a0BUIbHOMY cTaHi [4]. 3a naHuMu
[4] mpu ekcrutyaTallii aBTOMOOUIIB Ha JOporax rpynu b 4ucio HEBITHOBIIOBAHUX
BiIMOB ckjajgo 18 1 5 % BIAMOBIAHO IS IMMH paaiaibHOT KOHCTPYKIi 1 IIHH
JlaroHallbHOT KOHCTpyKuli. [le CBIIYUTH NpO NOPYHIEHHS TEXHIYHOTO CTaHy
aBTOMOOWISI, HU3bKY SKICTh TEXHIYHOTO OOCIYyroByBaHHSA IIMH 1 arperaris, IO
BIUIMBAIOTh HA IHTEHCUBHICTH iX 3HOCY. B 1inoMy pecypc 3aiexuTh Bia ycixX
IPUYUH BIIMOB, MO AKUX IIMHU 3a3BUYail 3HIMAIOThCS 3 eKcrutyaTanii. Yum Olbiie
nepeyacHuXx BIAMOB — TUM MEHIMH  (pakTuyHUi mpoOir  aBTOMOOLIS.

CepeTHbOCTATUCTUYHUN TPOOIT IIUH JAESKUX JIETKOBUX aBTOMOOLIIB HaBeJEHI B

tabdn.2.2.
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po3lIapyBaHHs Kapkaca, aje 1 nepeadyacHuil 3Hoc npotekrtopa. Lle BimOyBaeThcs

BHACJIIOK HEPIBHOMIPHOTO PO3MOAUTY MUTOMUX THCKIB B IUIOIIMHI KOHTakTy. B

«3HMKeHNH BHYTPIIHIA THCK BUKIWKA€E HE JIMIIE MEperpiBaHHS IIMHU 1

IIbOMY BUTIAAKY IIHHA 1e(POPMYETHCS TAKUM YUHOM, IO CEPEIHS YacTHHA OIrOBOI

JIOPIKKU TIPOTMHAETHCS BCEPEIMHY 1 yCe HABAHTAXKEHHS NEPeNaeThCs Ha KpaiiHi
30HM TIpoTekTopa. Ilpm i3m1 31 3HMKEHUM THCKOM BiIOYBA€THCS 1HTCHCHUBHE
3HOIIYBaHHS KpaiB OIrOBO1 JOPIXKKH, a ii cepedaHs 4YacTMHA MaiKe 30BCIM He
3HOUIYETHCS. Y 3IBOEHUX KOJIC 372 31 3HHXKEHUM THCKOM IOBITPSI MOXKE MPUBECTU
0 3ITKHEHHS 1 NepeThpaHHd OOKOBUH MOKpuuiku. Ilpum TpuBamomy pyci 3i

3HIDKEHUM THUCKOM Ha BHYTPIIIHIM MOBEpPXHI OOKOBUH TMOKPHIIOK 3'SIBISIOTHCS

TEMHI CMYTH, TOTIM BIIAUISIOTHCS 1 PO3PUBAIOTHCS HUTIIL BHYTPIIIHHOTO IIApy

KOpAY 1 B pe3yJsbTaTi BiA0yBaeTbCs KUIbIIEBUI 371aM Kapkacay [5].

HABAHTAKEHHA KapKaca, BHACIIJIOK YOTO MPUCKOPIOETHCS MPOLEC «BTOMU» KOPAY,
KWW 3roJI0OM TPHU3BOJIUTH JI0 PO3PUBY Kapkaca, a OTKe, 0 3MEHIIEHHS MpoO0iry

muH. OcoOJMBO 1€ TO3HAYAETHhCS MPU HAI3/l HA TMEPelIKoay, KOJU BUHUKAE

Tabnuus 4.2 — CepeAHLOCTATUCTUYHUHN TIPOOIT MIMH JIETKOBUX aBTOMOOLITIB

N | Baszoea moaens asTomMobinA MMozHaveHHA Mogens WHHK CepenHeogoboeun npobir
n/n (TMNOPO2MIp) LLIKMHK LUMHW, THC. KM
1 2 K] 4 5
1. BIMW pizHol mogudpikaui T85/B5RTE, LUMHM 23KCPOOHHOMD 1]
195/65R15, EMpoDHUUTES
205/60R14
2. | Chevrolet pizHol mogudikayii T95/TOR14, LUMHM 23KCPOOHHOMD 1]
185/T0R14, EMpoDHUUTES
235/55R15
3. | Daswoo pizHoi mogudikaui TIOR3, LUMHK 33K0P4OHHOO 45
185/65R14 EMpOOHULTES
4, Ford pizHoi mogudikaii T75MTIRTS, LUMHKW 33K0P40HHOD 55
185/65R13, EMpoDHUUTES
185/65R14,
185/7T0R14,
185/75R14,
195/70R14
5. | Hyundai pizHol mogudikaui T95/TOR14, LUMHM 23KCPOOHHOMD 40
195/T5R14, EMpODHWUTES
205/60R15

«IlinBuIeHUii BHYTPIlIHIA THCK.

Takuit THCK

BHUKJINKA€E BCJIHUKC
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KOHIIEHTpAIlli HAmpyrd Ha HEBENUKUX JAUIIHKAX MIMHU 1 BiAOYBa€eThCA
XpecTtonoiiOHui po3puB Kapkaca. [Ipu ekcrutyaTanii mMH 3 MIABUIICHUM THCKOM
3MEHIIYIOThCS AedopMalrii IMHYU, 1 yCe HaBaHTAKCHHS MEPEIA€ThCsl HA CePEArHY
0IroBoi MOPIKKM, BHACTIIOK YOTO I1HTEHCHMBHOMY 3HOCY TIJ/IA€ThCA CEpeHs
yacTHHA MpOoTEKTOpa» [7].

«IlepeBaHTa’KeHHS IIMH BUKINKAE YIIKOIKEHHS MPHU MiIBUIICHOMY THCKY 1
TaKOX 3MEHIIYE TEPMIH CIY>KOM IIMH. XapakTepu pylHyBaHb OOKOBHMH, a TaKOX
3HOCY IPOTEKTOPa aHAJIOTIYHI THUM, SIK1 CIIOCTEPIraloThCA MPH EKCIUTyaTallii muH 31
3HM)KEHHM THUCKOM, TUIBKM B 3HAYHO OLIBIIOMY CTYIE€HI BHACHIJOK BEJIHMKHUX
MUTOMHUX TUCKIB. BeNuKi MIBUIKOCTI pyXy IMPHU3BOSATH JI0 CUILHOTO HArpiBY IIWH 1
3MEHILIEHHS iX MILHOCTI, 10 OCOOJMBO MO3HAYAETHCS IMPHU HAi3[l Ha MPUIIOHU 1
4acTO CYMPOBOJIKYETHCS YIIKOHDKEHHAM Kapkaca. KpiM Toro, cmocrepira€rbcs
MIJBUIEHUNA 3HOC TMPOTEKTOpa, Yy SKOrO0 TMpPHU HArpiBli PI3KO 3HMKYETHCS
3HOCOCTIMKICTh, TOJOBHMM YHHOM MpPHU pycl MO TBEPAUX HEPIBHUX JI0pOrax
BHACJIIIOK 301IBIIICHHS MPOCIU3aHHs €JIEMEHTIB O1r0BOT TOPIKKU B MICIII KOHTAKTY
3 IOpOroro. Yce 1€ CKOpouye TEPMIH CIy>KO0u mun» [7].

«BnuMB 10pokHIX i KIiMaTMYHUX YMOB. Ha 1HTEHCHBHICTH 3HOCY IIHMH
BIUTUBAIOTh THUII 1 CTaH JIOPOKHBOTO MOKPUTTS, TIOJIOBXKHIN 1 MOMEpEeYHU podisi
JIOpPOTH, a TAaKOX BHUJ JIOPOTU B ITUIaHi, T. €. BEJIMYMHA PaAlyCiB MOBOPOTIB 1 iX
yacToTta. HasBHICTH HEpPIBHOCTEH JOPOTHM BUKIMUKAE BEJIUKI JMHAMIYHI
HABAHTAKEHHA Ha KapKac IIWH, iX HarpiB 1 pyHHyBaHHA. [lpu 30iibIIeHHI
OITyKJIOCTI JOpPOTH BIAOYBA€THhCS MEPEPO3MOAL Bard B MNOMNEPEYHOMY HAIpsMi 1
30UTBIIICHHS HABAaHTAXCHHS HA IIMHU OMAHIET CTOpOoHU aBTOMOOLIsA. Crycku i
NiJAOMM, 3BUBUCTICTh LUIAXY TakoX 30UIBIIYIOTH 3HOC IIMH BHACHIIOK
nepepo3IoAily Baru Mo ocsx, Mii O1YHUX CUJI TIPU MOBOPOTaX, a TAKOXK 13-3a YACTUX
rajJbMyBaHb 1 pPO3rOHIB. Y JITHIM 4ac CIOCTEPIra€ThCsl IHTEHCUBHIIIMM 3HOC IIMH Y
3B'SI3KY 31 3MEHIICHHSIM MIIHOCTI IIMHHUX MaTepiajiB BiJ HarpiBy, a B 3MMOBHI1 4ac

3HOLIYBAHHS IIMH 3MEHUIY€ThC» [8].
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«TexHiuynuii cTaH aBTOMOOLIA MOXe OyTH PUUMHOIO TIEPETIACHOTO 3HOCY
muH. [Ipy BIAXWICHHI BiJi HOPMH KyTa pPO3BaIy BIIOYBA€THCS IEPEPO3MOILIT
MATOMHUX TUCKIB B IUIOIIWHI KOHTAKTY IIHHH 3 JOPOTOI0 1 BUHUKAE OAHOCTOPOHHIN
3HOC TPOTEKTOpa. 30UIbIIEHHS KyTa CXO/PKCHHS BHUKJIMKA€ 1HTCHCHBHINIANA 3HOC
30BHIIIHBOI KPOMKHU MPOTEKTOPA, a MPU MaJIOMy — 30BHILIHBOI, 10 BUKIUKAETHCS
NPOCIM3aHHSIM €JIEMEHTIB NPOTEKTOpa MNpU KOYEHHI iX 3 BigBeAeHHAM. [lpu
MOPYILICHH] CHIBBIJHOIICHHS KYTIB MOBOPOTY KOJIC TaKOXX BiAOYBA€ThCS SIBUIIE
BiJIBeJieHHs (NP pyci MO KpHBIHA). XapakTepHUW BHJ 3HOCY MPOTEKTOpa IpH
KOUCHHI KOJIC 3 BIJIBEJACHHSM SBISE€THCS YTBOPEHHS HEOJIHAKOBUX 3a BHCOTOIO
KPOMOK €JIEeMEHTIB MpoTekTopa (MuwikomoaioHuii 3Hoc). HepiBHOMIpHHUI 3HOC
npoTtekTopa  (IUISAIMUCTUNA)  CHOCTEPITaeTbcsl B PE3yJabTaTli  HAsABHOCTI
He30aJaHCOBAaHOCTI KoJieca, JIO(TY MiAMMIHAKIB MaTOYHH, JIO(TY B IIAPHIPHUX
3'€THAHHAX IMIJIBICKM, IIOTAaHOTO KpIIUIGHHS KoJjeca JO0 MaTOYMHHU, EJIUITHOCTI
rajabMiBHUX OapabaHiB Ta 1H.» [8].

«"apaHTiitHu# TEPMIH CITY>KOH IIHH, K MPaBUJIO, CKJIAJA€ 5 POKIB 3 MOMEHTY
BUTOTOBJICHHS. MOXKJIMBICTh TOJAJIBINOI €KCIUTyaTallii MUWHA BU3HAYAE CITOKHBAY
BIIMOBIAHO JI0 1i TEXHIYHOTO cTaHy. [Ipu 1bOMy BHUTOTYBJIIOBaY TapaHTYE:
BIJIMOBITHICTD ITUH BUMOTaM MIXKACPKABHOTO CTaHIAPTY MPH JOTPUMAHHI TIPaBUII
eKCIUTyaTallii, TPaHCHOPTYBaHHS 1 30€piraHHs; BiACYTHICTb BUPOOHNYMX JAEPEKTIB 1
mpare3 aTHICTh IIUH J0 TPAHUYHOTO 3HOCY MAaJIFOHKA MPOTEKTOpa, IO BIAMOBIAAE
BUCOTI 1HMKATOpPA 3HOCY, B MEXaX rapaHTIfHOTO TEPMIHY CITy»OH muHu» [9].

YUIKOIKEHHSIMU IIWH, [0 HaWyacTilie 3ycTpiyaroThesi, 3a JaHumMu [10]
SBJISIOTHCS. HEPIBHOMIPHUI 3HOC, MOPI3HU, BIAIIApyBaHHS a00 PO3PUB MPOTEKTOPA,
pO3IIapoBYBaHHA Kapkaca a0o HOro 3i1aMm, MPOIYCK TOBITPS Yepe3 BEHTUJIb.
OCHOBHUM JIOKYMEHTOM, 1110 PEriiaMeHTy€e 0OCIyrOBYBaHHS 1 €KCIUIyaTallil0 IIHH,
aBisioThesl  «lIpaBuna  excrutyaTar(ii  aBTOMOOUTRHUX muHY» [8]. 3rigHo 13
ICHYIOUMMU TPaBUIAMH, IPUUUHH, 32 SIKUMU MOKPUIIKU, KaMepu 1 000H1 CTPIYKU
MOXYTh OYyTHM TepemyacHO 3HITI 3 eKCIUTyaTallli, JUIATbCS Ha BUPOOHWYI Ta

eKcIuTyaTariitii. JIo excrmyatamiifHiuX MpUIrH BiAHOCITHCS:
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v TlepemyacHuii HEpiBHOMIPHMH 3HOC TPOTEKTOpPA i3-3a HEMPABUIILHOTO
peryJIIOBaHHS CXOJDKEHHS 1 pO3Bajy MEpPEe/HIX KOJIC, PI3KOro rajibMyBaHHS a0o
TOPKAHHS 3 MICIIsI, 3HOIIEHOCTI 1 MOCIA0NIeHHs KPIMJICHHS KOJMICHUX MiIIIMITHUKIB,
BTYJIOK PYJBOBOi TATH, 3aBUIICHOIO PaAiaibHOTO 1 O1YHOTO OWTTS KOJIC, 3HOC
MaJIOHKa MPOTEKTOpa BHILE T'PAHUYHO JIOMYCTUMOIO 13-32 HECBOEYACHOI'O 3HSTTS
IITMH 3 eKCIUTyaTarlii.

v' PyiinyBanHs abo 37JaM Kapkaca i3-3a 1314 NIPH 3HIKEHOMY THCKY B
HIMHAX.

v IHTCHCHBHHUI 3HOC CEpeIHBbOI YACTHHU OIrOBOI JOPLKKHU i3-3a 1314 mpH
IiJBUIIEHOMY THUCKY B IIMHaX, pO3pUB KapKaca 13-3a MepeBaHTa>KEHHS aBTOMOOLIS
ab0 KOJIIC 3a paxyHOK HENPAaBHIBHOIO PO3MIIIEHHS BaHTaXy B Ky30B1 aBTOMOO1IS,
a TaKO>X BHACJIJIOK yAapy 00 JOPOKHI MEPEMIKOAN MPH 13]11 3 BEJIMKOIO MIBUAKICTIO.

v' MexaHiuHi YIIKOKEHHS.

[Ipy BUHUKHEHHI BKa3aHMX HECHpPaBHOCTEM a0 BHACIIJOK HOPMaJbHOTO
3HOCY IMPOTEKTOpa MPUMMAEThCA PIMIEHHS PO HAOpsM LIMH B PEMOHT JUIs
YCYHEHHS MICIIeBUX YIIKO/DKCHb, Ha BIJHOBJICHHS HAaKIAJCHHSIM HOBOTO
MPOTEKTOpa, 37a4l y OpyXT abo Ha pekjamalliro. PEMOHTY MICIEBUX YIIKOIKEHb
MiJJIATal0Th IIWHW, 10 MAalTh MICIEBl YIIKOJDKEHHS, pO3MIpH SKHX HE
nepeBuIyoTh BenudnH, BcTtaHoBieHunx OCT 200-001-95 [10]. BimHoBieHH:O
HaKJIaJIeHHSAM HOBOTO MPOTEKTOpa MiAJIAraloTh MIMHM, 10 MalOTh TPAHUYHUIN 3HOC
MajJlOHKa TIPOTEKTOpa 1 VIIKOJDKEHHS, 1[0 HE TMEePEeBUIINYIOTh PO3MIpIB,
BcraHoBieHUXx OCT 38-47-171-95 «Ilokpuillok NHEBMAaTUYHUX ABTOMOOIIBHUX
IUH 1 0e3KaMepHI aBTOMOOUIBHI IIWHU, TMPUIATHI 0 BIJHOBJICHHS HaKJIAJICHHIM
HOBOTO MTPOTEKTOPAY.

CyuacHi BUpPOOHUKHM aBTOMOOUIbHMX IIHMH HAJAOTh PEKOMEHAAIli 11010
MiBUIIEHHS Ta TPOJOBXKEHHS PEeCcypcy SK caMuX IMUH Tak 1 ix mpotekrtopa. Lli
peKOMeH Iallii CTOCYIOTHCSI BU3HAUEHOTO TUCKY B mMHAX. OTXKe J0BEEHO, 10 3MiHa
TACKY B MeHImHK abo Outbimmii OIK TPHU3BOAUTH JO HEPIBHOMIPHOTO 3HOCY

IIPOTCKTOpaA. IIJISI IMMH 3 BHU3HAYCHUM MAJIIOHKOM CJ'IiI[ CYPOBO JOTPUMYBATUCHA
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BUMOTH IIOAO MICISl YCTAaHOBKM Ta Opi€HTallli BIJHOCHO HAMpPIMKY pPYXY
aBTOMOO1Is. EkcruryaryBatu MmMIMHM 31 3HOIICHUMHU OlIbIe TPAaHUYHUX MEXK
MaJIOHKY MPOTEKTOpa 3a00poHeH0. Takok HE0OXiJHO CBOEYACHO 3MIHIOBATH IIIMHHA
npy 3MiHI Ce30HYy (JiTHI ab0 3WMHI), IO 3a0e3MeynTh OE3MeKy Ha MIIfXax Ta
30UIBIINTE pecypc aBTOMOOUTHHUX IIMH. [Ipu 30epexkeHHi pekoMeHaaIliid Ta BUMOT
MpaBuj JOPOKHBOTO PYyXY MATIOHOK IMPOTEKTOpa 3a0e3MeYuTh HEOOXiTHI XOMOBI
SKOCTI aBTOMOO1JS Ta 3MEHIIUTH 3alBl BUTpPATH Ha MIATPUMAaHHS aBTOMOOLIS.
3rilHO ICHYIOUMX BHUMOI' Ta TpaBWi 3a00POHEHO EKCIUTyaTyBaTH aBTOMOOLM 3
IIMHAMH, III0 HE BIAIIOBIIAIOTh BCTAHOBJICHUM BUMOTraM. ABTOMOO1JIBHI IITHHU, 3HOC
SKUX TIEPEBUINYE TPAHWYHI JOIMYCTUMI 3HAYEHHS 3HAYHO 3HUXKYIOTh KEPOBaHICTh
aBTOMOOLIS Ta MOKYTh OYTH MPUUYHHOIO TOPOKHBO-TpaHCcOpTHUX mpurof (I TIT).

AHanizyroun (akTopu, 10 BIUIMBAIOTh Ha JOBIFOBIYHICTH IIMH OKPECIUMO
OCHOBHI 11 pe3epBHU 00 MIBULICHHS:

6.[IpaBunbHMii BUOIp 1 KOMIUIEKTYBaHHS aBTOMOO1TIB IIMHAMHU;

7.ParioHanbHUN pEXXUM pyXy aBTOMOOLIIS;

8. BukoHaHHS MTpaBUI MOHTAXY Ta IEMOHTAXY IITUH;

9.TexniuHe 00CITyrOByBaHHS Ta 30€piraHHs IINH;

10. PemoHT muH.

4.3. MeToau Ta 3aco0u /i1 BUNPOOYBAHHA i KOHTPOJII0O aBTOMOOLIbHUX

IIITMH

[cHytoun pyiHYBaHHS aBTOMOOUIBHMX IIMH CIIJ PO3AUIMTH HA JEKUIbKa
BuniB. Ile po3puBM 1 37aMU KOPJAOBUX IIApiB, pO3LIAPYBAHHS TyMH,
BIJILIAPOBYBAHHS TyMHU KOpAY, pPO3TpickyBaHHs. IlepepaxoBaHi pyHHYBaHHS €
BHYTpIIIHIMU AedeKTaMH IIHHH, 0 YTPYAHSE iX JIarHOCTYBAaHHS B IIPOIIECi
eKCIUTyaTallii aBTOTPAHCIOPTHUX 3ac00iB. Taki 1edeKTH MHUH MOXYTh B MPUHLHUIII
BUHHUKATH 1 TPU BUPOOHUIITBI BHACTIZOK PI3HUX TEXHOJIOTIYHUX PYWHYBaHb.

He3axatoun nHa Oe3miy nedexTiB, sSki MOXKYTh MaTd MiICIleé B IIWHI TpH il
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eKCIUTyaTallli, HaiO1IbIl HeOe3MeYHUMH MPUHHATO BBaXKaTH BHYTPILIHI JA€PEKTH.
OCHOBHOIO TPUYMHOIO BHYTPINIHIX JA€(PEKTIB SBISIOTHCS BTOMHI pyHHYBaHHS
MMHHKUX MaTepianiB. Hebe3neka Takux nedeKTiB MoJsIrae B TOMY, 10 BOHU MOXKYTh
MPUBECTHU JI0 PAITOBOTO PyHHYBaHHS IIIMHU 1 BUHUKHEHHS aBapiitHOI cuTyaIlii.

Jlns  3HWKEHHS  aBapiiHOCTI  aBTOTPAHCIIOPTHUX  3acO0IB  HEOOXIJTHO
MPOBOJUTH  PETYJSIPHY  JIarHOCTHKY  aBTOMOOUTbHMX  IHWH.  HaiOimbmm
NEPCHEKTUBHUM HANpPsIMOM B PIIIEHH] WX 3aBAaHb € PO3BUTOK JIarHOCTUKHU IIUH B
yMOBax eKCIUTyartarii. Y 1bOMYy IIJIaHI HaWMOUIBII NPOTPECUBHUMH € METOIU
HEpYHHIBHOTO KOHTpomto. [IpoTe cmim 3a3HaYuTH, MO0 B pEaTbHUX YMOBax
eKcIUTyaTaiii Oe3mocepeHe BUSIBICHHS BHYTPIIHIX Je(EKTiB B  IIMHAX
MPEJICTaBISIETbCA JOCUTH CKIIQJIHUM 3aBAaHHAM. Lle moB's3aHo 3 TUM, IO BapTiCcTh
amapaTypH, K IpaBujIo, Tyke BHcoka. KpiMm Toro, 1 amapaTypa JOCUTh TPOMI3IKa
1 BUMarae CreriaibHOi MAr0TOBKU EPCOHANY IS 11 eKCIUTyaTarlii.

BunpoOyBaHHS IIMH B yMOBax €KCILTyaTallii TaloTh SKHANTIOBHIIIE ySIBICHHS
PO XapaKTEPUCTUKU 1 3HOCOCTIHKICTH IX MPOTEKTOpa, MPOTE JUIsl OTPUMAHHS
HEOOXIIHMX JIaHMX BHACIJOK pPI3HOMAHITTS YMOB €KCIUTyaTalii HeoOXiJIHO
BUIMIPOOOBYBATH BEIUKE YHUCJIO MHMH. Y 3B'SI3KY 3 IIUM JOCUTh IIHPOKO
3aCTOCOBYIOTBCS TPUCKOPEH1 JIOPOXHI BHUIMPOOYBAaHHSA, IO TPOBOJSATHCA TIPH
Harnpy:keH1id poOOTI aBTOMOOUTIB 3 0ajgacToM 1 mpu cepeHbo000BOMY IIPOOIry HE
menmie 600 - 800 kM. [Ilupoke momupeHHS OTpUMaIHM JTabOpaTOpHi (CTEHIOBI)
BUMPOOYBAHHS IIMH 3a OI[IHKOIO 3HOCOCTIMKOCTI mporekTopa. CTeHa0BI
BUNMPOOYBAHHS BIAPI3HAIOTBCS 3HAYHO OLIBIIOK TOYHICTIO 1 HAJIIAHICTIO B
MOPIBHSHHI 3 JOpOXHIMU. BOHM He 3ajexarh BijJf MOTOJHUX YMOB 1 MOXYTh
MPOBOJUTHUCS LIIOA000BO, Y OYIb-KYy MOPY POKY 1 B MEHIIIIM CTYIIEHI 3aJ1€KaTh Bij
1HIMBITyaJIbHUX 0COOJIMBOCTEHN BUMPOOYyBaya.

[Tpu mosiBi mpuxoBaHUX ACPEKTIB YIIKOKEHHS ITUHU MOXKE HE TIPOSIBIISITUCS
JIeKUJIbKa THXKHIB 200 MICSIIB 1 MaTh HacHigku. Po3puBaHHS IIMHU NP BEIUKIN
MBUAKOCTI pyxy Moke npuBectd g0 JTII. Ymapu o kamiHHS, HEmpaBUIBLHO

BUKOHAHUM «CXOMKCHHA — PO3BajD», HeraBI/IJ'IBHI/If/'I TUCK HAKadYyBaHHSA IHHH,
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CTOPOHHI YaCTKH MOXXYTh IMPHUBECTU JI0 TPILUIMH 1 YIIKOMKEHHS Kopay muHH. s
BUSIBJICHHS TPUXOBAHUX J1e(DEKTIB aBTOMOOIITLHUX IITUH BUKOPUCTOBYIOTHCSI CTEHAU
PI3HUX THIIIB.

Ha cporomni puHOK YyCTaTKyBaHHS JJisi J1arHOCTYBaHHS TPOTOHYE
J1arHOCTUYH1 CTeHJIM P13HO1 CKJIAJIHOCTI Ta cepu 3acTocyBaHHs. Po3ristHeMo aesiki
3 HUX.

CramioHapHuM JIarHOCTUYHUNA CTEHA JUIsI AaBTOMAaTHYHOTO BHU3HAYEHHS
npuxoBanux jaedektiB muH mMoa. MTT 2020 (po3poOuuk - kommaniss Beissbarth)
(puc.2.2) ocHOBaHMI Ha ONMTOEIEKTPOHHIN TeXHOJOT1i BUMipy. KoHCTpyKIIis cTeHIy

noAiOHa 10 KOHCTPYKITi CTeH 1B OaTaHCYBaHb.

Puc.4.2. Crenn niarHoctuunuii mojx. MTT 2020 (po3poOHUK — KOMIaHis

Beissbarth)

Tectyroua roiiBka Ha OCHOBI ONTOEIEKTPOHHOI TEXHOJOTII 3a JOIOMOTOI0
Ja3epHUX JaTYMKIB JIIarHOCTYE OOKOBHHY INMHMU KOJjieca, sSika JUIMTHbCS Ha 7-9

CEerMEHTIB, WI0 TOKPUBAIOTh YyCE€ KOJO Kojieca. MIKpompolecop Mepemimae
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TECTYIOUy TOJIBKY 3 CETMEHTY Ha cerMeHT. J[aHi BUMIpIB, 3alucaHi TECTYIOUOIO
TOJIIBKOIO, TIEPECUJIAlOThCA B  KOMITHOTEp, OOpPOOJSAIOTHCS, OIIHIOIOThCA 1
BimoOpaxkatoTbest Ha MouiTopi IIK. [lpuxoBanuit nedexkT mMUHU CTaE BUANMHM
3aB/ISIKA  ONTOCJICKTPOHHIM BUMIPIOBAIBHINA TEXHOJOTII 1 MUGPOBOMY aHAIIZY
300paxkeHHs. TexHOJOriss TIPyHTOBaHAa Ha HEPYHWHIBHOMY JHCTaHIIIHHOMY
JOCTIPKEHHI TIOBEPXHI LIMHHU 3a JOTMOMOTOI0 JIA3€PHOTO MPOMEHIO 1 MOJANbIIOTO
3anucy enektpoHHoi CCD - kameporo. lleli Meron, BigomMuil SK CIBUTOBa
dbortorpadiss, BUKOpHUCTOBYe iH(dOpMaliiiHI JaHlI JBOX 300pakeHb, IO
HAKJIaJal0ThCsl OJUH TOBEPX OJHOTO. 3a JOMOMOTOI0 CHEI[iaIbHOT MPOLEAYpH
BU3HAYAETHCS 00J1acTh, B SKIA 300pakKeHHS BIJPI3HAETHCA OJHO BiJl IHIIOTO. Y
CTEH/Il pOOUTHCA 3aMKC MEPIIOro 300paKeHHsI ITMHA 33 YMOB HOPMAJIBHOTO THCKY,
a TMOTIM PEECTPYEThCA APYre 300paKeHHsI MPHU IHIIOMY 3HAYEHHI BHYTPIIIHBOTO
TUCKY. BioMi TakoX CTE€HIIM, TPYHTOBaHI Ha PEHTTECHIBCHKIM ToMorpadii muHH,
HapukiIag, MoayipHl cuctemMu KoHTpontwo mmH MTIS YXLON (po3poOHuK -
bipma «YXLON International»). BapianTu 1si JIeTKOBUX 1 BaHTOKHUX IIIUH
MHOKHHA: Bl CUCTEM 3 PYYHHUM 3aBAHTAXKEHHSAM JIJI1 BUOIPKOBOTO KOHTPOJIIO JI0
BHUCOKOIIPOJYKTUBHUX CHUCTEMH JUIsi POOOTH y BUPOOHMYOMY MOTOLI 3
aBTOMAaTHYHHM BUSBICHHSM Je()EKTIB; BUCOKOKOHTPACTHE 300pa)KCHHS IMepepily
IIMHU BiJ OOpTYy A0 OOpTYy Ha OJHOMY MOHITOPI 3 MOKJIMBICTIO BUMIPY JeTajeu
IIMHY 1 apXiBailii 300pakeHb.

[cHY!OTH CTEHIW JJIsi BU3HAYEHHS CTAaTHYHUX 1 JUHAMIYHUX TPYKHUX
XapaKTEPUCTHK 1 BIOPO3aXMCHUX BIACTUBOCTEH aBTOMOOUIBHMX IIMH. Y CTEHIaX
TAKOro THIY IIWHU J[1aTHOCTYIOTHhCS 3a 3MIHOIO XapakTepucTuk. [Ipu cratnuHux
BUNMPOOYBAHHIX WIMH BHU3HAYAIOTh XapaKTEPUCTHKY pajlajbHOI MPYKHOCTI SK
Oe3MepepBHY 3aJIEKHICTh MK PaJiaiIbHUM HaBaHTKEHHSM, 1110 i€ Ha IMIMHY, 1 ii
pamiabHOIO JedopMalii€lo, BUMIPSHOI 3a TEPEeMINICHHSIM IIEHTPY KoJjeca.
CrartuyHi BUnpoOyBaHHsS IPYHTOBAaHI Ha ramy3eBid HopMani. ['amy3eBa Hopmalib
nepeadayae mo0ya0BY XapaKTEPUCTUK MPYKHOCTI IIWHU MO TOYKAX, K1 HAHOCATHCS

Ha Tpadik B KoopamHaTax nedopmarliss — cuia depe3 intepBanu, piBai 10 - 20%
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CTAaTUYHOTO HABAHTAXXCHHS, IO JTIOBOJAMWTHCS HA IIMHY TOBHICTIO HABaHTAXKEHOTO
aBTomMoOUIsA. Ilpu 1bOMYy Meka BaHT@XEHHS BCTAHOBIIOETHCS BiJ HYJS [0
MaKCUMaJbHOTO 3HAYCHHS HABAHTAKCHHS, IO TependadacThCs TMPH TapyBaHHI
MiIBICKM IILOTO aBTOMOOLISA. SIK mMpaBWiio, OCUTh TIOBHA XapaKTEpHUCTHKA
pamianbHOI TPYXKHOCTI IIMHM BUXOJWTH IMPH BaHTAXCHHI IMUHU B MEXaxX [0
MOJIBOEHOTO CTAaTHYHOTO HABAHTAKCHHS HA KOJECO IOBHICTIO HABAaHTAXEHOTO
aBTOMOO1Is. HaBaHTaxkeHHs 1 jAedopmallilo BUMIPIOIOTh MpU 3O0UIBIICHH] 1

3MEHIIIEHHI pajlaJbHOI CHJIH.

4.4. JlocaimaeHHsi, CIPSMOBaHI HA MiABHINEHHS JAOBrOBIYHOCTI IIMH

aAaBTOMOOLTIB

BuBuaroumn (baKTOpH, 1O BU3HAYAIOTh IICPCAIACHC 3HOITYBAHHA NIMHHW, HAMHA

CKJIaJIeHa iX kiacudikallis 3 MorJisay KepoBaHocTi HUMU (puc.4.3).
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Puc.2.3. Knacudikaiiiss ¢akTtopiB 3HOIIYBaHHA MNOKPHUIIOK MO O3HALl iX

KEPOBAHOCTI

3 MeTO pO3pOO0KH MPAKTUUHUX PEKOMEHJAIlM 3 BUZHAUYCHHS palllOHAJIbHOI
MIBUAKOCTI JUIA MIABUINEHHS JOBIMOBIYHOCTI IIWH aBTOMOOUIA HaMHM BWKOHAaHI

JTOCIIKeHHS, TpeacTaBieHl Ha puc. 2.4. I3 rpadikiB BUIHO, 110 31 30UIBIICHHIM

3MH.
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MIBUAKOCTI KOYEHHS JIETKOBMX IIMH po3mipom 6,70-15 3 70 mo 105 xm/rox

IHTEHCUBHICTh 3HOIIIYBAaHHA iXHHOTO IIPOTEKTOPA 3pocTae MpuOIU3HO Ha 75%.
40

S

Sroc wury 2/100 Kk
S

S

30 50 70 90 Vw200
Puc. 4.4. BmnuB MIBUAKOCTI KOYEHHS HA 1HTEHCHUBHICTH 3HOIIYBAaHHS

MPOTEKTOPa aBTOMOOTBHUX IITUH.

31 3pOCTaHHSM IIBUAKOCTI KOYEHHS 3a IHIIMX pPIBHUX YMOB MOKHa 4Ye€KaTu
30UTBIIEHHS! CTYIIEHSI MPOKOB3YBAHHS IMPOTEKTOPA B KOHTAKTI IIMHU 3 JOPOTOIO
BHACJIJIOK TOCHWJICHHS 1HepIIHHUX edekTiB. Ile Takok 0O0yMOBIIOE IiJIBUIICHHS
IHTEHCUBHOCTI 3HOILIYBaHHA NPOTEKTOpa IIMHH, OCOOJHMBO MO Kpasx OIroBoi
JIOP1KKHU.

«PeanizoBana BHMCOKAa IIBHJAKICTh PYXy MOXE TPUBECTH HE TUIBKH 10
30UTBLIEHOTrO CTUPAHHS MPOTEKTOpa, ajle ¥ 10 OCialJIeHHS 3B'3KYy MIXK LIapamu
TYMU W TKaHMHAMHU TOKPUIIKH 3 MOXJIMBUM iXHIM pO3IIAPYBaHHSIM 1 [0
B1JICTaBaHHsI JIATOK Ha BIJIPEMOHTOBAHUX JIUITHKAX MOKPHUIIKHU Ta Kamepu» [11]. Bece
1€ 3HIXKYE pecypc MHUH. Sk BUAHO 3 puc.2.5, mpu 30UIbIICHH] BUAKOCTI y JiBa
pasu (3 50 1o 100 km/rox) MpoOIT MIMH 3HUKYETHCS MPUOJIM3HO B TPU pa3u. TaKkoxK
BUJTHO: SIKIIIO BU PyXa€eTecsl Ha CBOEMY aBTOMOOWII 31 mBHUAKICTIO 50-60 km/rox (K
pErJIaMeHTYIOTh TpaBujia JOPOKHBOTO PyXy B MICTI), Balll IIMHU HE BUUAYTH 13

Jajly paHilie CTPOKY.
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Puc.4.5. BruiB mBUAKOCTI pyXy aBTOMOOUTS Ha aMOPTU3aLIiHUN Tpooir

IInH

Bucoka temmeparypa 3HW)KY€ MILHICTh Marepiajgy IIWH, OCOOJIMBO B THX

MICUSX, Kl OyJM BIJPEMOHTOBaHI. BIUIMB MIBHUIKOCTI 1 TPHUBAJIOCTI pyXy Ha

TCMIICPATYyPy IIHHH IIOKA3aHO Ha pI/IC26 3Fi,[[HO CKCIICPUMCHTAJILHUM daHHUM,

TeMmrepaTrypa MpoTeKkTopa B JerkoBux muH 165 R13 mpu 3011bIIeHH] MIBUIKOCTI

koueHHs 3 80 1o 120 km/ron nmigBuiLyeThes npudauzno Ha 20%.
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Puc. 4.6. BB MIBUAKOCTI 1 TPUBAJIOCTI PyXy JIETKOBOI'O aBTOMOOLIS Ha

TEMIIEPATYpPy LIWHHU.
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OCKUIBKH JJaHWUX TIPO BIUIMB TEMIEPATypH IIMH Ha iX 3HOC y JITEpaTypHUX
JUKepenax BIJICYTHI, HAaMU BHUKOHYBAJIMCS JOCHIJKEHHS, METOI0 SIKUX OyJIo
BU3HAYCHHS TEMIIEPATYPHOTO PEKUMY HAWOIIBI HAaBAHTAXEHUX O0JIACTEH IIMHH
IpU PI3HUX yMOBaX KOYEHHS, a TaKOXK BIUIMBY KOHCTPYKTHBHUX 3MiH IIMHH Ha ii
TEeMIIepaTypHUN CTaH.

3rilHO 3 JaHWMH 3apyODLKHHMX Ta BITYM3HSHHUX JOCHIDKEHb TEeMIIeparypa
MIPOTEKTOPa MIMHU KOJMBA€EThes B Mexkax B 200 mo 600 °C [12]. locBia CBIIYHTS,
o Bke mpu Temneparypi nonaa 125°C muHU MBUIKO BUXOAATH 3 €KCILTyaTarlii.
CratucTuka HEIIACHUX BUMAJKIB Ha NUISIXaX CBIAUUTH, MO Big 15 g0 30 % ycix
JTII cippuuuHSI0THCS pyHHYBaHHSM IIMH Yepe3 iXHii HaaMipHuit HarpiB [8]. Tomy
TeMmrepaTypa aBTOMOOUIbHOI IIMHU TMPU KOYEHHI € OJHUM 13 TOKa3HUKIB, SKi
XapakTepu3yroTh 11 mpane3gaTHicTb. Ll Temmeparypa 3aleXuTh HE JIMIIE BIJ
KOHCTPYKIIi, aje ¥ BiJf peKUMiB poOOTH IMIMHU HA aBTOMOOUI. BcTaHoBieHo, 110
pajiasibHE HaBaHTAXXEHHS CYTTEBO BIUIMBAE Ha ii TeruioBuMd crtaH. [lpunmyctume
HABAHTAKEHHS HAa IIMHY BU3HAYAETHCS KUIBKICTIO IIAPIB, pO3MipaMH Ta, TOJIOBHUM
YUHOM, MHpUHOIO0 Tpodumo. [Ipu npomy, unM Oinblle 1MAapiB KOpAa B LIMHI, TUM
BUILE 11 TEeMIIeparypa.

JlocnmikeHHsT TPOBOAWIMCA Yy JiBa €Talu: Ha TMepuioMy — 3aMipsiiu
BHYTPILIHIO TeMIIEpaTypy B IIMHAX, HA JPYyroMy — TeMIEpaTypy Ha iX MOBEpXHI.
TemnepaTypy BHYTPIIIHIX IIapiB MIMHU BU3HAYAIU 32 JIOTIOMOTOIO TepMomap, sKi
BCTAHOBJIIOBAINCH B IIMHY Ha CTajli 30MpaHHs. 3akiajka TepMomap Majia MicIe
TaM, JI¢ B IIHMHI OYIKYBaJMCs OaratokpaTHl LMKIIYHI AedopMallii: Ha Kpaikax
Opekepa Ta Kapkaca IIMHH, a TaKOX Y 11 1eHTpi. 30upanucs muHA Ha 3aBonai BO
«bimonepkoBimMHay. Miciisl BCTAaHOBJEHHS TEpMOIap Yy IIIMHAX JIETKOBUX
aBTOMOO1TiB HaBeqieHI Ha puc. 4.7. OOkaTka 310paHMX IIWH MPOBOJWIACH Ha

BUIPOOYBaJIbHIN CTAHIIIT TOTO K CaMOT0 3aBO/Y Ha IIMHOOOKATHOMY CTEH/II.
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Puc. 4.7. Micus BUMIpIOBaHHS TEMIEPATYPH IIMHU JIETKOBOrO aBTOMOOLIS: 1,

2, 3 — 3Bepxy OoxoBWHHM; 4 — 3BepXy MO Kpailkax MPOTEKTOpa; 5 — 3BEpXy IO
CepelrHl MIpoTeKkTopa; 6 — 3BepXy IO LEHTPY MpPOTEKTopa; 7 — yCepeAuHl Ha
EKpaHylouoMy Iapi; 8§ — ycepeauHi Ha ApyroMmy Iapi Opekepa; 9 — ycepeauHi Ha

nepiomy 1api opekepa; 10 — ycepenusi Ha kapkaci.

HaBaHTaxxyBanmpHI ~ TapaMeTpH  BCTAaHOBIIOBAIUCS  MaKCHUMaJIbHUMHU.
JlocnmiKeHHsT TeMIepaTypHOro CTaHy pI3HUX MIapiB MPOBOJWIOCH B IHHAX
jaerkoBux aBTomoOLTiB: 175/70R13 mopemi BJI-85-1 1 185/65R14 mopem BII-5.
MeTta mocimipKeHb — BU3HAYCHHS MaKCUMaJIbHOI TeMITepaTypy B Pi3HUX 30HAX IITHH
Ta TIOPIBHSHHS TEIUIOBOTO CTaHy IIMH PI3HOTO po3Mipy. PesynbpTaTul 1OCTiHKEeHb Y

BUTIIAI TpadikiB HaBeaeHi Ha puc. 4.8.

ApPK.
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Puc. 4.8. Po3noainenHs TemMneparyp Ha mapax IIMH JISTKOBUX aBTOMOOLIIB

Pesynbrat pocnimkens HaBeaeHi B Tabn. 4.3. Temmeparypa mo mapax
kapkaca muHu 185/65R14 Buma, ik y mmnu 175/70R13. Tak, Ha nepmomy mapi
Opekepa temneparypa muHu 185/65R14 nepeBuiuia Temneparypy B Tid ke 30HI
muHu 175/70R13 nHa 22 %, Ha kapkaci - Ha 26 %, a Ha aApyromy mapi — Ha 6 %. Y
muHu 185/65R14 Haiibuibi TepMOHANIPYKEHUM BHUSBHUBCS MEpUIMN IIap Opekepa,
TeMIIepaTypa sIKOTO MepeBUIliIa TeMIIepaTypy Ha kapkaci Ha 3%, a Ha Ipyromy Ta
ekpanyrouomy mapax — Ha 17 %. VYV wmmuum 175/70R13  nHalGiabm
TEpMOHANpPyXeHNM OyB Apyruil map Opekepa: MOro Temmeparypa MepeBHINUIIA
TEeMIIepaTypy Ha eKpaHyrouomy mmiapi Ha 6%, Ha neprioMy mapi — Ha 15%, a Ha

Kapkaci — Ha 21 %.
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Tabmui 4.3 — Po3noain TeMieparypu Ha IOBEpXHi IIUH

Mapxka muHH ac Temmepatypa B Toukax BumMipis, "C
KOYeHHA, 1 2 3 4 5 6
XB.
175/T0R13 20 40 42 46 43,5 43 41
185/65R14 20 39 41 45 43 44 45

SAx cBimyaTh naHi TaOMWIN, HAWBHUIA TEMIIEpaTypa CIOCTEPITAETHCS 10
IEHTPY MPOTEKTOpa IIMH, a HalHMW)X4Ya — Mo OOKOBHUHI, OJmk4e 10 OOpPTOBOTO
KUIBIIS.

PesynbraTi mnpoBeeHUX JOCHIDKEHb CBiMYaTh, M0 IIMHU JIETKOBUX
aBTOMOOLITIB BUXOJSTh Ha CBIA TEeMIEpaTypHUX PEXHUM uepe3 15 XB. KOUEHHS 10
6iroBoMy OapabaHy; MakCHMalbHa TeMIIEparypa HIMH cTraHoBuina 65...70°C;
HaWOUIBIIIOTO HABAaHTAXKEHHS B TEMIIEpATYPHOMY BIJHOIIICHHI 3a3HAIOTH MEPIIUN Ta
npyruil mwapu opekepa. L1 pe3yabTaTi JOCTIIKEHHS MOKHA BUKOPUCTOBYBATH MPU
KOHCTPYIOBaHHI IITKH.

OCKUJIbKY KYTH YCTAaHOBKHM KEPOBAHUX KOJIIC Ta iX IIBOPHIB Y MPOIECI eKCIuTyaTallii
3MIHIOIOTBCSI B TMOPIBHSHHI 3 ONTUMAJbHUMHU 3HAYEHHSIMU, HAMU JOCIIKYBaBCs
BIUTUB BIJXHWJICHHA KYTIB YCTAHOBKHM KOJIC (CXOJKEHHS 1 pPO3Baly) CTOCOBHO
ONTUMAJIbHUX iXHIX 3HAU€Hb Ha 3HOIIYBaHHs KH. Ha puc. 4.9-4.11 noka3zaHi KpuBi

3pOCTaHHS IHTEHCUBHOCTI 3HOITYBAaHHS 1O Mipl 30UTbLIEHHS KyTa pO3Baly.
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Puc.4.9. BinHocHe 3HOIITYBaHHS IIUH 3aJI€KHO BiJ KyTa po3Baiy koiic: (1 —
muHa 6,00-16; G,=450 kr; P,=2,0 x['/cM?; 2 — mmHa 7,00-15; G,=600 xr; P,=2,25
k['/cm?).

CXO/>KEeHHS KOJIC BIUIMBA€ Ha 3HOIIYBAHHS IWH, Y TOW Yac SIK y MpOIleCl
eKCIuTyaTtaiii  BIAOyBaeTbcsl  Oe3mepepBHE  BIAXWICHHS  CXOKEHHA  Bij
ONTUMAJILHOTO 3HAYEHHSI B TOi 200 1HIIUHN OiK.

Ha puc.4.10, 4.11 HaBeneni rpadiku eKCIEPUMEHTAIBHOTO BU3HAYEHHS
3HOUIYBAHHS IIMH NPHU iXHbOMY KOYEHHI MO0 OETOHOBaHOMY OapabaHi MpHU pI3HUX
KyTax po3Baiy 1 CXO/pKeHHs Kojic. [Ipu KyTi cxomkeHHs B 2° 3HOIIYBAaHHS 3pOCTA€E

OibI HIk B 10 pa3iB y HOpPIBHSIHHI 31 3HOLTYBAHHSAM P BIJICYTHOCTI CXOJIKEHHS.

4

N
\

o wury 27700 kM

z 4 6
Aym pozbany konecq zpad

Puc.4.10. 3HonryBaHHS IIWH 3aJI€XKHO Bl KyTa pO3BaTy KOJIIC
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Puc.2.41. 3HomyBaHHS IMIMH 3aJI€KHO BIJ KyTa CXOKCHHS KOJIIC

3MiHa po3Bally KOJieCa TAKOK BUKIIMKA€E 30UIbIIEHHS 3HOIIYBAHHS, OJHAK Y
3HAYHO MEHIIIHN MIpl.

CHiBBITHOIIEHHS KYyTIB IOBOPOTY KEPOBaHUX KOJIC IMpU IOBOPOTI
aBTOMOO1JIS TAaKOXK BIUIMBA€ HAa 3HOLIYBAHHS LLIUH.

HenpaBuiibHe CHiBBIJHOIIEHHS KYTIB OBOPOTY NMPUBOJAUTH JI0 MiJIBUILIEHOTO
3HOUIYBaHHS IIMH TOMY, IO 3HA4YHY YacTHUHY MpoOIry aBTOMOOIIb BUKOHYE Ha
KPUBOJIHIAHUX JUISHKAX MIISXY.

Oco0MMBO WIKIATUBUANA BIUIMB Ha poOOTYy HIMH POOUTH MOPYILIEHHS KYTIB
YCTAHOBKH KOJIC y JIETKOBUX aBTOMOOUIIB 3 OUIblle €JIACTUYHUMHU IIUHAMU U
HE3aJIEKHOIO TIABICKOI0. JIOCTHIPKEHHSIMU BCTAHOBJICHO, IO TPU HE3AJCKHIM
MIJBICII KOJIC Ha MONEPEYHUX BAXKEJSIX HaBITh HEBEJIMKE BIAXUIIEHHS KYTIB IXHbOI
YCTAHOBKH BIJ ONTUMAaJIbHUX 3HAYCHb MPHUBOJWTH IO PIZKOIO IIIBHIINCHHS

SHOIITYBAHHS HINH.
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4.5. BuBogu Ta mnpomo3uuii MO0 MiABUIEHHHA OBrOBIYHOCTI INIHUH

JIETKOBHX aBTOMOOLIIB

AHami3 JiTepaTypHUX JDKEpel, a TaKOoX TPOBEISHI HaMHU JTOCIIKCHHS
JO3BOJIUJIM 13  YNEBHEHICTIO CTBEP/UKYBaTH, 110 IIIMHUA aBTOMOOUIB €
HAWBaXJIMBIIIUM €JIEMEHTOM €KCILTyaTallii JeTKOBUX aBTOMOOLIIB.

Bomoainug moBHOW 1HQoOpMaIli€r0 TPO KOHCTPYKINi, MapKyBaHHS 1
XapaKTEepPUCTUKU aBTOMOOUIBHUX IIHMH, (PaKTOpax, 110 BILUIMBAIOTH Ha IXHIM pecypc
JIO3BOJIUTh BOJIEBI BYACHO MPUHAMATH pIMIEHHS Ta NPAKTUYHO BIUIMBAaTH Ha
MMABUIIEHHS JOBIOBIYHOCTI IIIMH aBTOMOO1IIB.

Jns  miIBUILIEHHS TEpMiHYy CIOy:KOM IIMH  aBTOMOOUIA  HEOOXIJTHO
TOTPUMYBATHUCS HACTYITHUX TPABHL:

- MPaBWJILHUN BUOIP 1 KOMIUICKTYBaHHS IITNH;

- palllOHAIBHUI PEXKUM PYXY;

- cBoeyacHe 1 sikicHe TO 1 30epiraHHs 1IHH;

- TOTPUMAaHHS TEXHOJIOTI1 1 TPaBUJI MOHTAXY W IEMOHTAXY IITHH;

- CBOEYACHUHN PEMOHT 1 BIIHOBJICHHS IIIUH.

Hamu ckmanena knacudikariis GakTopiB, 10 BIUTUBAIOTh HAa 3HOIIYBAHHS
IIMH 3 TOTJISIAY 1XHBOI KepoBaHocTi. CaMe kKepoBaHUMHU (paKkTOpamMu MOKIIMBO, Ha
HaIll TIOTJISI, T1IBUIIUTH JOBTOBIYHICTh IMIKH. JIOIATKOBUM pE3epPBOM IIiJIBUIIICHHS
JIOBIOBIYHOCTI IITUH JIETKOBUX aBTOMOOUTIB MOXYTh OyTH PE3yJIbTaTU MPOBEIACHUX
HaMU JOCIIIKEHD:

- BUCOKA MIBUKICTh PyXy MPUBOJUTH JIO MIABUIIICHOTO CTUPAHHS MPOTEKTOPA
1 IK HACJIJIOK JI0 3HM>KEHHS pecypcy muH. [Ipu 3011bIIeHH] IIBUAKOCTI pyXy Y JIBa
paszu (puc. 4.5) npoOir muH 3HWKYEThCS MPUOIM3HO B 3 pasu. Pyx 31 mIBUAKICTIO
50-60 xM/ron (K perJaMeHTYIOTh MpaBWiia JOPOKHBOTO PYXY B MICTi), TO3BOJIUTH
MIIBUIIATHA JOBIOBIYHICTH IIIMH aBTOMOOLIIB.

- MaKCHMaJlbHa TEMIEpaTypa IIMHK MOBMHHA OyTu He Ginbure 65-75°C, a na

CaMU¥ CHPUATIUBUNA PEKUM IIHHA BUXOAWTH Michs 15 xBunmH koueHHs. Jlms

ApPK.

3MH.

ApPK.

Ne dokym.

Midnuc

[lama

85




301IBbIIEHHSI TEPMIHY CIYXXKOM IIMH HAMHU HPOMOHYETHCS Mepiil 15 XBHIMH pyXy
aBTOMOO1JIS 3/1IMCHIOBATH B OLIBII TOBUIBHOMY PEXHUMI;

- BIIXWJICHHS KyTiB YCTaHOBKM KOJIC (CXO/DKEHHS Ta pO3Bally) CTOCOBHO
ONTHUMAJBHUX iXHIX 3HAYEHb BeJE O MPUCKOPEHOTO 3HOIIyBaHHS HIUH (puc. 4.9—
4.11). Tomy npu TEXHIYHOMY OOCIYyroBYBaHHI aBTOMOOLIS HEOOXITHO OOOB'I3KOBO

NEePEBIPATH CXOKEHHS Ta pO3Bajl KOJIIC.
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BucHoBkn

[IpencraBnena OakamaBpchka poOOTa  MPHUCBAYEHA  YIOCKOHAJICHHIO
TEXHOJIOTIYHOTO TMPOIECY PEMOHTY aBTOMOOUIBRHUX IMHUH. J[71s1 BUpIMICHHS ITHOTO
MUTaHHS B OKPEMHUX pO3JIiJIax poOOTH BUKOHAHO HACTYIIHE.

VY 3aranpHiil 4acTUHI MPEACTABICHUN PO3paxXyHOK IMMHOMOHTAKHOT IITHHIII,
110 JOB3BOJIMJIO BUKOHATH 11 IPOEKTYBaHHS.

Y TeXHOJOTIYHIM YacTHHI PO3MIISIHYTO OYJOBY WIMHU Ta OCOOJIMBOCTI iX
eKCIUTyaTallii B pi3HuX ymoBax. OnucaHi NpUAHATTI TO3HAYEHHS MPU MAapKyBaHHS
aBTOMOOUTRHUX IIMH Ta (haKTOPH, IO BIUIMBAIOTh HA iX JIOBFOBIYHICTh. PO3po0ieHo
TEXHOJIOTTYHUAN TPOIEC PEMOHTY IIIHH.

Y KOHCTPYKTOPCHKINi YacTHHI MOJEpPHI30BAHO CTEHJ JJIsi BHIIPABJICHHS
JIUCKIB KOJIC JIETKOBUX aBTOMOOUIIB. MojepHi3alis CTeHJa MOoJisirae y 3aMiHi
TIAPOTPUBOAY MEXaHI3My [JIsl MPaBKU Ha TBUHTOBHM Ta YCTaHOBII HAa HBOMY
CHJIOBOTO MEXaHi3My Uil HONEpPEAHbOrO BHUIIPABJIECHHSA JAMUCKIB 13 BEJIUKUMHU
nedopmartisiMu nepe 00KaTyBaHHSM.

VY AocHiaHUIBKIN YaCTUHI Ha MIJACTaBl JITEPATYPHOTO aHAII3Y 1 MPOBEACHUX
JTOCTIDKEHb  pO3pOOJICHI  MPaKTUYHI ~ pEKOMEHJalii  MoA0  IiJBUINCHHS
JIOBrOBIYHOCTI aBTOMOOUIbHUX MIMH. 3 LI€I0 METOK Oyja MpoaHandi30BaHI YMOBHU
poOOTH aBTOMOOUIBPHUX IIUH Ta (pakTopw, 0 BILUIUBAIOTH HA iX JTOBroBIYHICTH. Ha
M1JCTaBl OTPUMAHUX JAaHUX OyJH 3pO0JIeH] HACTYITHI BUCHOBKHU:

- BUCOKA IIBUKICTh PyXY MPUBOIUTH 0 MIABUIIEHOTO CTHPAHHS MIPOTEKTOpa
1 sIK HACJIIJIOK 10 3HMKEHHS pecypcey muH. [Ipu 301IbIIeHH] MBUIKOCTI pyXy Y JBa
pa3u mpoOIr MMH 3HWKYEThCA Npubau3Ho B 3 pasu. Pyx 31 mBuukictio 50-60
KM/TOl (SK pEriaMeHTYIOTh TMpaBuja JIOPOXKHBOTO PyXy B MICTi), JTO3BOJIUTH
MM ABUIIATA JOBIOBIYHICTH IIIMH aBTOMOO1IIB.

- MakCHMaJlbHa TeMIEpaTypa IIMHKY NOBMHHA OyTH He Oinbme 65-75°C, a Ha

CaMU¥ CHPUATIUBUNA PEKUM IIHMHA BUXOAWTH Michs 15 xBuimmH koueHHs. Jlms
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301IBbIIEHHSI TEPMIHY CIYXXKOM IIMH HAMHU HPOMOHYETHCS Mepiil 15 XBHIMH pyXy
aBTOMOO1JIS 3/1IMCHIOBATH B OLIBII TOBUIBHOMY PEXHUMI;

- BIAXWJIEHHS KYTIB YCTaHOBKH KOJIC (CXO/DKEHHSI Ta PO3Bally) CTOCOBHO
ONTUMAJIbHUX iXHIX 3HAYCHb BEJC 10 MPUCKOPEHOTO 3HOITYBaHHS IMUH. ToMy mpu
TEXHIYHOMY OOCIyrOBYBaHHI aBTOMOOWUIA HEOOX1THO OOOB'S3KOBO IEPEBIPATH

CXOJDKCHHS Ta pPO3BaJl KOJIC.
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