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BIBPOAIAT'HOCTHUKA B CUCTEMI TEXHIYHOI'O
OBCJIYI'OBYBAHHSA ABTOMOBLIA

Onucano OCHOGHI NPUYUHU TNOPYULEHHS MEXHIYHO20 CMAHY aemomobiis 3a 6i6poo3HaKolo ma
OYIHKA MEXHIYHO20 CMAHY 34 PO3POOIEHOI0 MEMOOUKOIO 6 MEXHONO02IAX MEXHIYHO20 00CLY208YEAHMSL.
Knrouosi cnosa: siopodiacnocmyeants, KOHMpOb MEXHIYHO20 CMAHY AGMOMODLIA.

IocTranoBka mpob6iaemu. IlpoGema mymy i BiOpamiii icHye B KOXKHI MEXaHIYHIN CHCTEeMI, /Ie TIPUCYTHIH
o0eproBuii 200 IUKIIIYHUH MPSAMONIHIHHIHA pyX MEBHUX Mac. J[epesoM MmiABUIIIEHOTo IIyMy i BiOpaIliif € Takox
aBToMo0Ou1b (IB3, KopoOKkm mepenad, Koieca, maBicka Ta iH.). CBiTOBI aBTOMOOUIBHI (hipMH BEIYTh )KOPCTKY
KOHKYPEHTHY 00pOTBE0y Ha pHHKY 30yTy 32 03HAKOBUMH MOKa3HUKAaMHU SKOCTi. B poboTax GaraTh0X HayKOBIIB
(I''B. Kpamapenko, M.B. [dsauyk, b.B. IlaBmoB Ta iH.) AoBemeHO, m0 mapaMeTp BiOpamiii Moxe OyTH
KOMILUICKCHIM MOKAa3HUKOM OI[IHKU TEXHIYHOTO CTaHy aBTOMOOLIS.

B 3B’S3ky 3 IMM NpUYMHAMK 3MIHM aMILNTYJ BiOPONPUCKOPEHb B KOHTPOJBHHUX TOYKAaX aBTOMOOLIS
MOXYTb OyTH:

- CTaH MiJIIUITHUKIB KOUeHHS (JIIo(Th);

- CTaH IiJIIUITHUKIB KOB3aHHS (CIPAIFOBaHHS MOBEPXOHb TEPTS — 3a30pU MiX BAJIOM 1 BTYJIKOIO);

- BTpaTa )KOPCTKOCTI HECYYHX JIeTallel 1 By3,iB aBTOMOOLIS (KpOHIITEHHHU, Ky30B, JIOH)KEPOHH, IONIEPEUNH);

- 3MiHa )KOPCTKOCTI €JIEMEHTIB ITiABICKH aBTOMOOLIA (0cTIa0IeHHS IPY>KIH aMOPTH3aTOPIB).

Hebaxxanumu € Taki 3MiHM aMIUTITYZ KOJHMBaHb, KOJM BOHM MEPEBHINYIOTH BCTAHOBICHI HOPMATHBHI
3Ha4YeHHs. B Takux BuUmamkax BiOpamii OyBaroTh HaBiTH HEOE3IIEYHUMH, 3 TOUYKU 30PY BIUIMBY Ha JIOIMHY, TOMY
MIOBHHHI B 000B’13K0OBOMY TOPSAKY KOHTPOJIIOBATHCH B TEXHOJIOTISIX TEXHIYHOTO 0OCITyrOBYBaHHS.

EBomromifHA#T PO3BUTOK KOHCTPYKII aBTOMOOINS Ha [JaHOMY eTami IiJBHIIYE TOCKOHAIICThH
KOHCTPYKTHUBHHX PIIICHb, B SIKMX BIAI3CPKATIOIOTHCA HANPSMKH BHPIMICHHS MPOOJIEM JIIOJCTBA, IEPII 3a BCE
npo0JIeM EKOJIOTIYHOCTI.

KoHcTpykilisi cydacHOro aBTOMOOIIS BIUTHHYJIA HA TEPEPO3MOALUT MUTOMOI BarM B TEXHOJOTISAX TEXHIYHOTO
00CJIyrOBYBaHHS Ta OTOYHOI'O PEMOHTY Ha J1arHOCTHYHI TEXHOJOTiUHI mporecH. [liarHocTuka cTae Bce OibIn
YacTOI0 1 HAaBiTh NEPEXOAMTh B OE3NEpepBHUIA MIPOLEC — CYLIIbHUI KOHTPOJIb TEXHIYHOTO CTaHy Ta PEKUMIB
eKCIUTyaTalil Ha OCHOBI PO3BUTKY CY4YacHHX NpPOTPaMHO-alapaTHUX KOMIUIEKCIB Ta KOMI IOTEPHHX
iHpopMamiiHuX TexHojorii. Hampukman, po3pobnenuit kagenporo A i MTC XXATY mporpamHo-anapaTHHI
komiutekc «ETIPA» 103BOJIsle KOHTPOJIOBATH MapaMeTpu HABAaHTAKEHHS aBTOMOOLIA abo iHIIO] MaIIMHA 3
npuB’s3K0I0 10 vacy. Lle 3abe3medye MOKIMBICTE HAKOMMYCHHS iH(pOpMaIii Mpo MeXaHIYHY CHCTEMY 3a BeCh
nepion 11 eKcIuTyaTamii Il HOAalbInol ONTUMI3aIlil eKCIIEPIMEHTATBHIX PEXKUMIB.

TeHnmeHmis pO3MIMPEHHS METOJIB MIarHOCTHKHA BHUALISAE BIOPOMIarHOCTHKY B aKTyaJlbHHH HANpPsIMOK
HayYKOBHUX JIOCIIIJKEHb.

IMocranoBka 3aBaanHs. B naHiii poOOTI NPONOHYETHCSI HA OCHOBI NPOBENIEHHS JIOCITIPKEHb PO3POOUTH Ta
BIPOBAJMTH METOJMKY OLIHKM TEXHIYHOIO CTaHy aBTOMOOLUIS 3a BIOPOO3HAKOI B TEXHOJIOTISAX TEXHIYHOTO
00CITyrOBYBaHHS.

[TnaHyeThCst BAKOHAHHS HACTYITHHUX €TalliB PoOiT:

1. BuBueHHs [[if0YMX CTaHJIAPTIB Il HOPMYBAHHS MapaMeTpiB HIyMy Ta BiOpatiid.

2. Po3po0Oka HOpMATUBHOI 0a3u Il BBEACHHS OI[IHOYHOT IIKAIM TEXHIYHOTO CTaHy aBTOMOOLIIS.

3. IlpoBeneHHs aHai3y METOJIB BH3HAYEHHS IapaMeTpiB BiOPONPHCKOPEHb B KOHTPOJIBHHX TOYKax
aBTOMOOLIIA.

4. BuzHaueHHS 30HM KOHTPOJIBHHX TOYOK aBTOMOOUIS, SIKI YTBOPIOIOTbCS  BiJl 3MIHM IIEHTPY Baru
ABTOMOOLIA IPH PI3HUX EKCIUTyaTalliiHUX PeXXKUMax HaBaHTAKEHHS.

5. Matemarn4He MOJENIIOBAaHHS MapaMeTpiB BiOPONPHCKOPEHb MaTepialbHUX TOYOK aBTOMOOUIS JuIst
BU3HAYECHOI HEPIBHOCTI IOPOTH.

6. ExcnepuMeHTaspHI JMOCTiKEHHS BiOpOAMIDIITYZ aBTOMOOITIB pPI3HOTO pIiBHSA eKCIUTyaTaliifHOTO
3HOIIYBaHHA Ta MO0Y/10BA MIKAIHM OI[IHKH TEXHIYHOTO CTaHy aBTOMOO1IIS 3a BiOPOO3HAKOIO.

7. MatremaTH9IHE MOJIEIIIOBAHHS MPOILIECIB TEPTS B PYXOMHX 3’ €THAHHIX aBTOMOOLIIS.

AHaJi3 OCTaHHIX TOCIIKeHb Ta MyOTiKaIlii.

OCHOBHHUM METOJIOM TEOPETUYHUX JOCHIPKeHb TPUHHATHA CHCTEMHHMH aHaji3 3 y3araJibHeHHIM
JIarHOCTUYHUX O3HAaK BIOpallifHMX CHrHaNiB 1 BIOpaliHMX XapaKTEpPUCTUK , CTATUCTUYHHUX J@HUX MPO
TPaHWYHI 3HAYCHHS CTPYKTYPHHUX 1 BiOpalifHUX mapameTpiB Ta 3B’S30K i3 TEXHIYHMM CTAHOM aBTOMOOINIB:
Kiacudikamis Ta po3nisHaBaHHs 00pas3iB BiOpariifiHOro craHy aBTOMOOUIIB Ta HMOBIPHICHO-CTATUCTUYHI METOIH
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HOopMmyBaHHs  BiOpamii [1, 2, 3, 9]. OcCHOBHHMH METOAaMH CKCICPHUMCHTAILHUX IOCIHIKCHb
BIOpPO/IIarHOCTUYHHUX XapaKTEPUCTHK OyJu: HATypHI BUNPOOYBaHHS, BHMIpIOBaHHS 1 CIIEKTPAJIbHUN aHali3
Bibpauwiii [8, 10, 11].

BukjaseHHsi 0OCHOBHOro Martepiany. bararbMa HayKOBISIMH OOIPYHTOBAHO Ta JOBEICHO, IO NPHYUHOIO
BUXOAY 3 JIALY TEXHIYHHX CHCTEM aBTOMOOLIS € HAKOIMMYEHHS MONIKO/KEHB Bil Iii BiOpamiifHIX MpOIIeciB, 10
HEePEeBUILIYIOTE HOPMaJIbHI 3HAYCHHSL.

Pexnmu excruryaTariii aBTOMOOIIFHOT TEXHIKHM BiJNOBIJAIOTh 3aKOHAM MAJIOIIMKIIOBOI BTOMH, B PE3YIIbTaTi
YOro B NEBHHUX TOYKAX BHHHUKAIOTh MAaKCHMaJbHI HAIPY)KEHHS, IIO NEPeBHINYIOTh NOIYCTHMI JUIi HMEBHOTO
KOHCTpYKLiltHOro Matepiaidy. Taki TOYKM B KOHCTPYKLIl Ha3HMBalOTh KPUTHUYHMMH. [IpHM pI3HHX peKuUMax
3aBaHTQXKEHHS aBTOMOOUIbHOI TEXHIKM KPUTHYHI TOYKM IEPEMIIIyIOThCS 10 €JIeMEeHTaX KOHCTPYKLII,
YTBOPIOIOYHN 30HU IIACTHYHOTO JIe(OPMYBaHHS, B SIKMX 1 BiI0OYBarOTHCS MEXaHIuHI pyliHYBaHHs a0o ITiJABHIIECHE
3HOIIYBaHHS BY3JIB TEPTHL.

3agayaMu TEXHIYHOTO OOCIYyrOBYBaHHS € CBOE€YACHE BHSBJICHHS LMX KPUTUYHHUX 30H DPYHHYBaHHS Ta
3HOLIYBaHHS, a TaKOXX NPUHHATTA TEXHIYHHMX 3aXOJiB MO 3MEHLICHHIO Jii (aKkTOpiB arpecMBHOTO BILUIUBY
(cBO€UacHe 3MamTyBaHHs, KOHTPOJIb BUSABICHHUX TPIIIUH, PETYITIOBAaHHS 3a30piB i T. 11.).

Y poboTi mpuBeneHoO 0OTPYHTYBaHHS BiOPOO3HAK, SK KOMIUICKCHOTO ITOKAa3HUKA OIIHKH TEXHIYHOTO CTaHy
aBTOTPAaHCHOPTHUX 3aco0iB. I[IpoBeneHo mocHiKeHHS HAYKOBHX JiTepaTypHHX mkepen [2, 21, 23] 3a
NpOOJIEMHOIO 3a1a4C0 TEMATHKH.

[pakTnuHe 3HAYCHHS, IS 3aCTOCYBAaHHA B TexXHOJNOTiAX HiarHocTHku jisi TO i 1P TpaHcmopTHHX 3ac00iB,
MaloTh HaBemeHi B Tabmmmi 1 matepiamm 6a3m nmedekTiB 3a BiOpOO3HaKaMH, sSIKi € Pe3yNbTaTOM OTILIAY
BUIIIE3a3HAYCHUX JITEPATYPHUX JUKEPEIT 33 MPOOJIEMO0 TOCTIIKCHb.

Tabnuys 1
Jlocnioocenns Oepexmie ma NPUHUH HeCRPAGHOCMEN CKIAO08UX AGMOMOOLIS,
NO08 SA3AHUX 3 NOSIBOIO KOTUBANLHUX NPOYECIS, WO OYIHIOIOMbCS: CIYKOM, WYMOM, 8iOpayisimu

Hassa . .
. YMmoBa ab0 mpuunHa BUHUKHEHHS JliteparypHi mxepena
BYy371a Hecnpasnicts . .
ABTO HECIIPaBHOCTI JIOCTi/PKEHb
1 2 3 4
CTykH KOpIHHMX  HiAIIMIHHKIB. | 3’ABISLE€THCA IPHU 3a30pax l'oBopymenko H. .
HkHst yacTrHa OJIOKY HATHIPIB 0,1-0,2 Mmm [23]
§ CTyky IDaTyHHHMX IAOIMIHUKIB. | 3’SBISIETBHCS IIPH 3a30pax I'oBopymenxo H. 5.
% HwxHs yactiHa GIIOKY IMITIHADIB 0,1-0,2 Mmm [23]
an)
< - - » - -
> CTyku MOpIIHEBUX ManbliB. Bepxas | 30umpmennii 3a30p Mk nambeueM 1 | ['oBopymenko H.A.
E gacTUHA OJIOKY IITIHAPIB BTYJIKOKO FOJIOBKH MIATyHa ab6o orsopy | [23]
= JUTS TTaJTbLIs B OOOMIIIIT TOPIITHS
=
jan)
A
E Cryk TOPIITHS. BerHﬂ yacTiHa | 3Ha4HWi 3HOC TOpIIHA 1 IwiHApa, | [oBopymenko H.A.
o 610Ky LU HAPIB, 3 00Ky | 3’siBisieThes npH 3a3opax 0,3-0,4 MM [23]
= HNPOTHIICKHOMY Ta30pO3HOALTEHOMY
o Baily
a9
3
<
=
]
=
=
=
= IIpooosoicenns madn. 1
< 2 3 4
= Crykn kinamaHiB. Bepxus wactuHa | 3’SBISIOTHCS npu 30inpmenHi | [oBopymenko H.4.
O OJIOKY IMITIHAPIB TEIUIOBHX 3a30piB Mk crepxusamu | [23 ]
% KJIamaHiB 1 HOCKOM  KOpPOMHMCIIA
= (mToBXaua)
=
Q
g CTyKH TiAIMNIHUKIB PO3MOMIILHOTO | 3 SBISIOTHCS npu 30inpmenHi | [oBopymenko H.4.
@ Bana. BepxHs dactmHa OJIOKY | TEIIOBHX 3a30piB [23]
UTHIPIB
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mectepHi 1 MyQTi, miABUIIEH]
KOJIMBaHHS CHJIOBOTO arperary Ha

BiaMoBa cBiuKkH 3anaaroBaHHs 306inbIIeHHs BiAHOIICHHST aMILTiTys B | ['oBopymenko H. 4.
CIIEKTpi KOJMBaHHA Ha BHUIYCKy Bim | [23]
0,25 10 2,51 MM
IIpuckopenns Bibparii Bixg 301IbIIEHHS TEMIOBOTO 3a3opy Mix | I'oBopymenko H.A.
2 TopueM KimamaHa i kopomuciom | [23]
3108 mMc , .
1 (mmroBxavem) Big 0,15 1o 0,9 MM
npun =500 xB™.
IIpuckopenns BiOparii Bij 30i7bIICHHS TEIUIOBOTO 3a30py Mix | ['oBopymienko H. 5.
2 TOopUeM KiamaHa i KopomucioMm | [23]
9mo11,8m/c ( :
1 mroBxaueM) Big 0,15 10 0,9 Mm
mpu n = 1000 xB™.
IIpuckopenns Bibpauii Bix 30i7pLICHHS TEIIoBOro 3a3opy Mix | I'oBopymienko H.SL.
2 TOopHeM KiamaHa i kopomucioMm | [23]
14,5 no 27 m/c :
A (mrroBxauem) Bix 0,15 mo 0,9 MM
npu n = 1500 xB™.
IIpuckopenns 30i7pIICHHS TEIUIOBOrO 3a30py Mix | ['oBopymienko H.SL.
BibOparii Bix TOopUeM KiamaHa i kopomucioMm | [23]
2 (urroBxavem) Bix 0,15 mo 0,9 Mm
26,5 no 42 m/c
npu n = 2000 xs,
[Iym B kopoO11i nepenau 3HouryBaHHs 3y0iB mIectepens, 3Hoc | Jlymuenko O.A.
MIIIWIHUKIB, HenocTatHil piBeHp | [21]
Macia B KOpoOLi mepenad, OChOBE
TIepEeMIIICHHS BaJIiB
VYTpyaHeHe BMUKaHHS repenad HenoBHe BumukaHHs  3ueruieHHs, | Jlynuenko O.A.
- ocnabiieHHss ~ TBUHTIB  KpituteHHs | [21]
< mIapHipa, 3HOIIYBAaHHA a00 MOJOMKa
5 JeTanedl y TPHBOAI INEPEMUKaHHS
& Hepenayd
=
§ CamoBiTbHE BUMUKaHHS Tiepenayd [omkomkenass abo  3HomryBaHHs | Jlymuenko O.A.
8 TopuiB 3y0iB cuHXpoHi3aropiB Ha | [21]
o .
©]
N4

omopax  d4epe3  TpimmHH  abo
po3miapyBaHHS TyMH Ha  3aaHIX
ornopax
IIym (Tpick) B MOMeHT BkIroueHHs | HemoBHe  BumukanHs  3ueruieHHs, | Jlymuenko O. A.
nepenay 3HOLIYBaHHs  OJIOKyrouoro  kijbis | [21]
CHHXPOHI3aTopa
IIpoooeacenns mabn. 1
2 3 4 |
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BEAYYUU MICT

[MinBumieHnit mwym 3 OOKy 3agHiX
KOJIIC, OCTIMHO IiABUIICHUI
LIyM MiJA 9ac pyxy aBTOMOOLIA

OcnabeHss KpilUIeHHsT ~ KoJjeca,
crpaloBaHHA ~ abo  pyiiHyBaHHS
KYJIBKOBOTO  MIiJIIUITHUKA  MiBOCI,
Oanka 3a7HHOTO0 MOCTa ae(OpMOBaHa,
miBoci  medopMoBaHi 1 MaroTh
HenonmyctuMe outTs (moHaxm 0,08 mMm),
CIpAIOBaHHS IUTII[BOBOTO 3'€JHAHHS
MiBOCI 3 INECTEPHSAMH, HEIPaBUIbHE
peryiroBaHHS, HEAOCTAaTHA KiJbKICTh
MacTHJIa, TMOIIKOKCHHS abo
CIIPALIOBaHHSA IIecTepeHb LV
I AIUITHAKIB TOJIOBHOI TIepenadi

Jlyauenxo O.A.
[21]

[Iym npu po3roHi aBTOMOOLIS

CnpamroBarHs ~ abo
peryiaroBaHHS T TITUITHUKIB
mugepeHtiaia, HETpaBUJIbHE
3a4eIUICHHs IIPU BCTaHOBJIEHHI HOBUX
[IeCTepeHb TOJIOBHOI meperayi ado
IpH 3aMiHI WiIMWOHUKIB  BeAy40l
[IeCTEepHi, TTOLITKOKEHHS
HiAMIANHAKIB [TIBOCEH

HEIIPaBUJIbHE

Jlyauenko O.A.
[21]

llym mpu ranpMyBaHHI aBTOMOOLIS
JBUT'YHOM

HenpaBunpauii  OGokoBuit 3a30p ¥y
3a4eIUIeHHI MIX LIECTePHAMHU
TOJIOBHOI Tiepeadi, 30UIbIIeHUN 3a30p
y TJIIMITHAKAX BEAy4YOoi IIECTEPHI
BHACJIi IOK oclabJIeHHS raiiku
KpimeHHs (aHIs abo CIpalfoBaHHS
HiAMIANHAKIB

Jlyauenko O.A.
[21]

Iym mix yac pyxy Ha MOBOPOTL

YTpynHeHe oOepTaHHA caTeiTiB Ha
0cCi, 3aJUpKU Ha poOOUii MOBEpXHi Oci
CaTeJiTiB, 3aimaHHs mecTepeHb
miBoced B Kopmyci audepeHiiana,
HeTIpaBHIbHE BCTAQHOBJICHHS
MBOCHOBHX IIECTEPEHb

Jlyauenko O.A.
21

CTyKiT Ha IOYaTKy PyXy aBTOMOOLISA

30iMpIICHH 3a30p Yy IUTIBOBOMY
3'€IHaHHI Baja BEAy4Ol IMIECTEpHI 3
(mantieM, 30ibIIeHHE OOKOBHIA 3a30p
y 3aueIUieHHI IIeCTepeHb TOJOBHOL
nepeadvi, CpanbOBaHUKH OTBIp MiBOCI
caTeNiTiB y Kopmyci audepenitiana

Jlymuenko O.A.
[21]

KAPJIAHHA

[NEPEJAYA|

CTykiT y KapJaHHIH mepemadi mpu
pYIIaHHI 3 MICIsI, pi3KOMY PO3TOHi
a0o MepeKITIOYeHHI Tepeaay

OcnabneHHs 3arAryBaHHsA OONTIB 1
raiioK KpiIUIeHHS eJacTHYHOI MypTH 1
(maHIiB KapJIaHHUX [IapHipiB,
30UTBIIEHUI  KUTBIEBHH  3a30p Y
HUTIOBOMY 3'€THAHHI KapJaHHOTO
BaJa, 30ibIICHNI 3a30p y
HiIIIUIMTHAKAX KaplaHHUX LIapHIpiB

Jlymuenko O.A.
[21]

3axinuenns maon. 1

4
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lywm i Bibpauist kapnanHoi nepenaui | Hedopmaniss ~ kapmanHux — Baiis, | Jlymuenko O.A.
nucbanaHc  KapAaHHux —BadiB, He | [21]

30iraHHst ~ MOHT@XHHX  IO3HAYOK
MEpe/IHROT0  Bajla 1 BIMMOBiTHOT
My(QTH, TOIIKODKEHHS IPOMDKHOT
omopH,  MiIBHIIEHWH  3a30p ¥
MIAMAITHAKAX KapJaHHUX [IapHIpiB
a0o 3aimaHHA WIApHIpiB, OocIabIeHHS
raifku KpilUIeHHS BWJIKH IIE€PEIHBOTO
Kap/laHHOTO BaJia

B poOoti po3pobineHi eleMeHTH METOJMKM Ta OLIHKM DPIBHA TEXHIYHOTO CTaHy 3a KPHUTEPIIMH, IO
XapaKTepU3yIOTh eKCIUTyaTaliifHi 3MiHH CTaHy paMu. 3arajibHi KpUTEpii OI[iHKH, 3aCHOBaHI Ha BUMIpi, BIacHE 5K
3Ha4YeHb apaMeTpiB BiOparii, Tak 1 3HAYEHB X 3MiHH, II0 HAJIEXKATH 10 eKCIDTyaTaliifHOTO KOHTPOJIIO.

BBenmeno kpurtepil ABOX BHIIB, IO MOMMPIOIOTHCS HA EKCIUTyaTalliifHi 3MiHM 1 HpU3HAYCHI A OLIHKH
piBHIB BiOparii MamuH pi3HUX TUMHIB. BoHn 3acHOBaHi Ha KoedimienTax K; i K, 3MiHH cepeIHbOKBaIPATHIHNX
3HAa4YCHb aMIUITYyH BiOpompuckopeHb. KoedimieHT K; — me cepelHe 3HAYCHHS PI3HUII MK €TaJOHHUMHU
aMIUTITYJaMH BiOPOTIPICKOPEHB 1 OTpUMAHUMH TaHIMH:

n
>3 -a,)
i=
K== 1)
n
1€ a;— aMIUIiTya BiOpOIPUCKOPEHb BUIIPOOOBYBAHOTO TPAHCIIOPTHOIO 3ac0o0y B MEBHiH TouIl,

a,— amILITyaa BiOponpHuCcKOpeHb €TaJOHHOTO TPAHCIIOPTHOTO 3aco0y B Tik camill Toui,

N — KUTBKICTh TOYOK BHMIpIB.
Koedimient K, — 11e BiTHOMEHHS OTPIMAaHUX 3HAYCHBb AMIDTITYI BiIOPOTIPHCKOPEHB /10 €TATOHHUX :

Kp=—. ()

JIyist OLIHKY TEXHIYHOTO CTaHy aBTOMOOLIIB, 3 BUKOPHCTAHHIM KPUTEPIiB OIiHKK 3a KoediuieHTamu K; 1 K>
BBE/ICHI 30HH TEXHIYHOTO CTaHYy HECYYHX CHCTEM 3ac00iB aBTOMOOLIHLHOIO TPAHCIIOPTY:

30Ha A — 11e HOBI MaIlIMHM, TiJBKH 10 BBE/ICHI B €KCILTYaTAIIifO.

3oHa B — mammHM, 0 € MPUIATHAME [T MOJANBIIOT eKCIUTyaTallii 0e3 0OMeXCHHS TepMiHiB.

3ona C — MalnHH, M0 PO3MIIAAAI0TH K HEMPUAATHI IS TPUBAIIOT Oe3MepepBHOI eKCILTyaTallii.

3ona D — MaliMHu 3 BUpaXeHUM Je(EKTOM, 1[0 TOTPEOy€E PEMOHTY.

3a kputepiem K3 MOXKHA OXapaKTepU3yBaTH 3arajibHUN TEXHIYHUN CTaH HECYYOi CHCTEMH.

Kpurepiit K, 103BoJisi€ 3pOOHUTH OLIHKY TEXHIYHOTO CTaHY OKPEMO JJIsl KOKHOI TOUKH.

3a MpoBEACHUMH E€KCIIEPUMEHTAIBHUMH JOCIIPKEHHSIMA TEXHIYHO CIIPABHUX aBTOMOOLIIB 3 MiHIMaIbHUM
Mpo0iroM BU3HAYEHO €TAJIOHHI 3HAYCHHS BiOPOIPUCKOPEHD (TabuI. 2).

Tabruys 2
Emanonni 3snauenns amniaimyo 8iOponpuckopens, o UKOPUCmMOo8yiomsbcsi 0isi OYIHKU PIGH MEXHIYHO20 CINAHY
e/leMeHmi6 HeCyuux cucmem 3acobie asmomodiibHO20 MPAHCNOPLY

YMOBHO €TaJIOHHI 3HAYSHHSI aMIUTITY/l BIGPOIPHCKOPEHb, M/c’
Touku BUMIpiB 700 xB. " 1600 xB. "

1 2 3

1 1,60173 3,545277

2 2,205993 3,883493

3 2,622037 6,276475

4 2,788251 5,809266

5 1,719701 4,112293

3axinuenns mabn. 2

1 2 3

6 1,123448 1,666764

7 0,619438 1,479424

8 0,621767 0,744402

9 0,656904 0,845702
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10 0,783798 1,012625
11 0,733646 0,888552
12 0,670324 0,900496
13 0,631283 0,911516

Po3ristHyTO CTaTUCTHYHI MOJIEINi PO3PaxyHKY YMCEIbHUX 3HAU€Hb IPaHUYHMX BiOpaLiHMUX NiarHOCTHYHUX
napaMeTpiB Ha 0a3i 3HaHJIEHOro CIHiBBIAHOIIECHHS MK I'PaHUYHUMH Ta BUXIAHUMH 3HAUCHHSMH CTPYKTYPHHX 1
BiOpamiitaux mapametpiB. ['pann4Hi 3Ha4eHHS 30UIbIIeHHS BiOpariitnoro mapamerpa (L) Han Buxigaum (Ln)
nnst pynxuionansaux (L) i pecypennx (L) enemenTis Hecyunx cucTeM OTpUMaHi 3i criiBBinHomenHs [5 ]:

Aly =— =— =2 ..2,5(pasu) ALy =— =201g(2...2.5) = 6..8(a5) ©)

ALp =§_: =f = 10(pasis) AlLp :f = 201510 = 20 (aE) @)

I3 sanexnocreit (3), (4) BuIUIMBaE, M0 3MiHA MIAarHOCTHYHOTO TapameTpa 3a 3a30poM i Bibparii€ro mpu
Mepexoii MeXaHi3My 3 OJIHOTO KJIacy TEXHIYHOTO CTaHy B iHINIM BiANOBiZa€e 301IBIICHHIO BUXIAHOTO 33a30py B 2
pasw, BiOpauii — Ha 8 nb, a 30inbmIeHHs 1X 3HaueHb y 10 pa3iB — Ha 20 nb, BiJHOCHO BUXIJHUX, € TPAHUYHOIO
BEJINUMHOIO.

O1liHKa TEXHIYHOTO CTaHy aBTOMOOLUTIB 3a eTaoHHUME Kputepisimu K1 3aneceno mo tabmumi 3.

Tabauys 3
Habnuoiceni snavenns emanonnux koeiyicuma Kl
OYIHKU mexHiyHo20 cmany pam asmobycie bA3 A079
Kputepii oninku BibpamniiiHoro ctany pamu aBTo0yca BA3 A079 3a 3MiHOIO aMIDTiTY I
BiOPOIPHUCKOPEHB
3MiHa aMIDTITYH, M/c? (700 xB.) 3MiHa aMIDTITY N, M/c? (1600 xB™)
3oHa A 0-0,2 0-0,35
3ona B 0,2-1,3 0,35-2,5
3ona C 1,3-11.6 2,5-22,2
3ona D Big 11,6 Bix 22,2

Y poOoTi TpoBeeHO MaTeMaTHIHEe MOJCIIOBAaHHS aMILTITY]l BEIUYHWH BiOpPONPHUCKOpPEHb, SK (PYHKIII Bix
BEJINYMHH HEPIBHOCTEH JOPOTH, a TAKOXK MOJAEITIOBAHHS IPOLIECIB TEPTSA B PyXOMHX 3’ €THAHHSIX aBTOMOOLIIS.

[lepma MaremMaTMuHa MOJENb [OKAa3y€ 3HAYHY pOJIb MiJABICKM JUIsi 3MEHIIEHHS BEJIMYMH aMIUIITY/
BIOPONPUCKOPEHb HECYYUX Mac aBTOMOOLIIS, @ BIJIIIOBIIHO 1 TUHAMIYHUX CHUJIOBUX HABAHTa)KEHb.

Jlpyra maremaTiuHa MOJIeJb JJO3BOJISIE ONITHMI3YBATH IIPOLIECH TEPTS JJIsl 3MEHILEHHS KOe(illi€HTIB TepTs, a
BIAMOBITHO BTpPAaT Ha TEPTsA 3a pPaxyHOK 3a0e3NeyeHHs DPIJUHHOrO TepTs abo Xoya O HamiBpiIUHHOTO.
BrpoBaipkeHHs1 pe3ysbTariB JociipkeHb B npakTtuky TO 1 peMoHTy 3abe3nednTh 301JbLICHHS pecypcy Ta
HaJIHOCTI eKCIuTyaTanii TPaHCHOPTHUX MAIIHH.

Bucnoskn:

1. Po3mmupeHHs 3arajdbHAX METOJIB AIarHOCTYBAaHHS IPH TEXHIYHOMY OOCIYrOBYBaHHI aBTOMOOINIB 3a
mapamMeTpaMHu BiOpartiif.

2. VY3arajgpHeHHS HOPMATHUBHHX TapaMeTpiB JedekTiB aBTOMOOiNA 3a BiOpOO3HAKAMH, OTPHMAaHUX
PI3HUMH HaYKOBIISIMH, JUUIsI BHKOPHCTAHHS B TEXHOJIOTISIX JIiarHOCTYBaHHS.

3. Po3poOneHi eeMeHTH METOIUKH OIIHKK TEXHIYHOTO CTaHy HECYYHX CHCTEM 3ac00iB aBTOMOOLITBHOTO
TPaHCIIOPTY 3a apaMeTpaMu BiOpOHABaHTaXKEHOCTI.

4. Po3pobneHa MareMaTHyHa MOJENIb BU3HAYCHHS TapaMeTpiB BiOPOHABaHTaXKEHOCTI E€JIEMEHTIB
KOHCTPYKIIIH HECYUnX CHCTEM aBTOMOOUIS BiJl BEIMYMHU HEPIBHOCTEH TOPOIKHBOTO MIOKPUTTS Ta PEKUMIB PYXY.

5. TIlpoBemeHo MaTeMaTHYHE MOJETIOBaHHS IapaMeTpiB OWIHKA pPOOOTH KiHEMaTHYHHX Iap TepTs
PyXOoMUX 3’€THaHb aBTOMOOLTS (Koe(ili€HTIB TEPTS 1 CHIJI TEPTS) Ta HEAOMYIICHHS «CYyXOT0» TEPTS.

6. IIpoBeneHi ekcriepMMEHTAIbHI AOCIIKEHHs BIOpOaMIUTITY L aBTOMOOIIIIB Pi3HOTO PiBHS 3HOLTYBaHOCTI
Ta po3po0JICHO KAy OLIHKM TEXHIYHOTO CTaHy TPAaHCIIOPTHHUX 3ac00iB.

CnHCcOK BHKOPHCTAHOI JTiTepaTypu:
1. BubOpauus mexannmdeckas. OIEHKa COCTOSHMS MAIMH II0 pe3yJbTaTaM H3MEpeHHMH BHUOpaluu Ha
HeBpamaromxcs yactsax. — 1ISO 10816-3-2009.

2. Tenxun M.B. Bubpoakycruueckas TUarHOCTUKA MalIMH U MexaHu3MoB / M.B. I'enxun, A.I". Cokonosa.
— M. : MammnocTpoenue. 1987. — 288 c.
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3. Tosopywenxo HA. CucreMoTexHHMKa TpaHCIOpPTa (Ha MpUMEpPEe aBTOMOOMILHOTO TpaHcnopra). — M3n.
2-e, nepepa0. u nononx / H.51. I'oBopymenko, A.H. Typenko. — Xapwkos : PUO XT'ATY, 1999. — 468
c.

4. Ipabap II. CoBpeMeHHBIE METOIBI M CpEACTBa cOOpa, cOXpaHEeHUS W 00paboTKu mHpoOpManuu Ha
pasHBIX JTamax CO3MaHUS MOIBECKH TPAaHCHOPTHHIX cpenctB / LI Ipabap, C.B. Menvnuuyx, B.M.
IBan4eHKO : ¢6. Hayd. TPyXA. IO MarepaiaM MEXIyHapOTHON HaydHO-TPAaKTHUECKOH KOH(EpEeHINH
«CoBpeMeHHbIE TPOOIEMBI M IyTH MX PEIICHUS B HAayKe, TPAHCIOPTE, MPOU3BOJICTBE U 00pa30BaHUU
2007». — T. 1 — Tparcnoprt. — c. 55-60.

5. Jlauyx M.B. BnockoHaneHHs! po3paxyHKOBUX METO/IIB OIIIHKH MapaMeTpiB BiIOPOHABAHTAXKEHOCTI HECYUHX

cHCTeM aBTOMOOUIA : auc. ... K.T.H. | 05.22.02 /| M.B. Jauyx ; XapkiBCbKUil Hall. aBTOMOOGILTBHO-
JopoxHii yH-T. — X., 2005. — 20 c.
6. [Enexrponnmii pecypc]. — Pexum goctymy : IHTepHeTr pecypc OCHOB BiOpOAiIarHOCTHKH

http://www.vibration.ru/osnova.shtml.

7. [Enexrponnuii pecypc]. — Pexxum poctymy : IHTepHET pecypc TeXHIUHMX XapaKTEpPHCTHK aKcellepoMeTpa !
http:/Aww.gaw.ruhtml.cgi/txt/ic/Analog_Devices/sensor/axelerometr.

8. Kocmiokoe B.H. [IpakTHdeckrne OCHOBB BHOPOAKYCTHYECKON JHATHOCTHKH MAITMHHOTO 000pYIOBaHMUS
: yueb. mocobue / Kocmioxoe B.H., Haymenko A.I1. — Omck : U3marenscto OMI'TY, 2002. — 108 c.

9. Kpasuenxo B.M. Texandeckoe TUarHOCTHPOBaHIE MEeXaHUYecKoro obopynoBanus / B.M. KpaBuenko,
B.A. Cunopos. — Honeuk : FOro-Boctok, 2007. — 447 c.

10. Jlapuonos /[.H. Axcenepomerpbl kommanuu Analog Devices / J.H. Jlapuonog |/ DnekrpoHHbIe
komioHeHTsl. — 2005. — Ne 11. — C. 125-129.

11. ICTY 2681-94 Mertpoutoris. TepMiHU Ta BU3HAUCHHS.

12. Mueans B./]. BibpaiiiiiHi METOIM OLIHKH SKOCTI TPaKTOPIB Ha CTaJisIX NMPOEKTYBaHHS, BUTOTOBICHHS
Ta eKcIutyaramii : auc. ... I.T.H. : 05.22.02 / Mueanv Bacunv Imumposuy XapKiBCbKHI HalliOHATHHHUN
aBTOMOOLIbHO-10pOXHIN YH-T. — X., 2003. — 32 C.

13. Hempyxun B.B. OCHOBBI BUOPOIMAarHOCTHKH U CpeAcTBa m3MmepeHus BuoOpanuu / B.B. [lerpyxun, C.B.
[erpyxun. — M. : Uadpa-Umxenepus, 2010. — 176 c.

14. Ilpockypsaxoé B.b. ]luHaMMKa W TPOYHOCTH paM M  KOPIYCOB TPAHCHOPTHBIX MAIIHH.
«MammmHocTpoeruey. — Jleannrpan, 1972. — 229 c.

15. Tumowenxo C.II Konebanus B umxenepaom nene /| C.I1. Tumowenko, [I.X. Ane, ¥V.Vusep ; nep. ¢ aur. JLI'
Kopneuiuyka ; ion pen. 3.4. I pueoproxa. — M. : MammHOCTpoeHue, 1985. — 472 c.

16. Tpowenko B.T. TpelMHOCTONKOCTh METAJUIOB MPH IUKIHUeckoM Harpyxxeuuu / B.T. Tpowenko, B.B.
Toxposcwruii, A.B. Ilpoxonenxo. — K. : HaykoBa nymka, 1987. —251 c.

17. Acwii I1.B. Tlnactuyno nedopMoBaHi MaTepiaiu: BroMa i TpinmHoTpuBKicTs / I1.B. Scwiit. — JI. : CBirT,
1998. -292 c.

18. Cmennos M.H. Craructudeckue MeTOAbl OOpabOTKM pe3yJIbTaTOB MEXaHWYECKHX HWCIBITaHHIA:
Cnpasounuk /| M.H. Cmennog M. : MammHoctpoenue, 1985. — 232 c.

19. Kysneyos E.C. YnpaBieHne TeXHHUYECKO# dKcIutyaTaiuein apromoouneit / E.C. Kysneyos. — 2-e u3n.,
nepepad. u pom. — M. : Tparcmopt, 1990. — 272 c.

20. Kpamapenxo [I'.B. Texuuukckoe obOcnyxuanue apromodbwneit / I'B. Kpamapenxo : W3a-BO
«Tparcnopt». 1968. — 400 c.

21. Jlyouenko O.A. Texuiuna excruiyarallist i o0cinyroByBaHHs aBroMo0OimiB: Texuomnoris : IMigpyunux /
O.A. JIyouenxo. — K. : Buma mik., 2007. — 527 c.

22. Jlesun A.M. MareMaTH4ecKOe MOJETHUPOBAHHE B HCIENOBAHUAX W IMPOEKTHPOBaHMU CTaHKOB |/ A.U.
Jlesun. — M. : «MamuHoctpoenuey, 1978. — 184 c.

23. T'osopywenrxo H.A. Texuuueckas sKkcruryatanus asromobuieii / H.A. 2oeopywenxo. — Xapbkos : Buiia
mkona, 1984. —312 c.

TUTAPEHKO Bonoaumup €BreHiioBHY — KaHIUAAT TEXHIYHHX HAYK, JOICHT KadeIpu aBTOMOOLIIB Ta
aBTOMOOLIBHOTO rocroapcTBa JKUTOMUPCHKOTO JEPKABHOTO TEXHOJIOTIYHOTO YHIBEPCHTETY.

Haykosi inTepecu:

— HAJIWHICTh 1 MII[HICTh MAIIIUH;

— mpobieMH BiOpOHABaHTa)KYBAaHOCTI HECYYMX CHCTEM 1 €KOJIOTiuHI mpoOiieMH aBTOMOOUIFHOTO
TPaHCHOPTY;

— cydacHi eHepros0epiraroui TEXHOJIOT11.

LIIYMJISIKIBCbKMIA  Bomogumup IletpoBumu — crapmmii  BHKIagad Kadenpu aBTOMOOiNiB Ta
aBTOMOOLTBHOTO rocrnogapcTBa JKUTOMUPCHKOTO epKaBHOTO TEXHOJIOTIYHOTO YHIBEPCHUTETY.

Hayxkogi inTepecn:

— HaJIIHICTh 1 MII[HICTh MAIlIMH;
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— CYYacHi METOJIU JIIarHOCTUKH 3aCO0IB aBTOMOOIILHOTO TPAHCIIOPTY;
— IHTeNeKTyaJIbHI TPAHCIOPTHI CUCTEMH.

Cratrs Hagiinua no pexakuii 21.08.2014

197



Cepis: Texuiuni nayxu

Turapenko B.€, IymasikiBeskmii B.II. BibGponiarHoctmka B cHCTEMiI TEXHIYHOTO OOCIIyrOBYBaHHS
aBTOMOOLJIA

Turapenko B.E., IlymasxoBckuii B.II. BuOpomnmarHoctmka B CHCTEME TEXHHYECKOTO OOCTYKHBaHUSL
aBTOMOOMIEH

Titarenko V.E., Shumliakivskyi V.P. Vibro-diagnostics in the maintenance service of cars.

YK 629.33:625.032.43

BubGpoauarsHocTuka B cHCTeMe TeXHHYECKOro oociayxupanusi aBromodmiaeii / Turapenko B.E.,
lymnsakosckuii B.I1.

OnucaHbl OCHOBHBIE NPHYMHBI HApYIICHHUS TEXHUYECKOTO COCTOSHUS aBTOMOOWJIS 1O BHOPONPHU3HAKY U
OLICHKA TEXHUYECKOTO COCTOSIHUS 1O pa3pad0TaHHOI METOIMKE B TEXHOJIOTHAX TEXHHYECKOTO 00CITYKUBaHHSI.

KaroueBble ci10Ba: BUOPOAMATHOCTHKA, KOHTPOJIb TEXHUYECKOTO COCTOSIHHUSI aBTOMOOMIIS.

VK 629.33:625.032.43

Vibro-diagnostics in the maintenance service of cars / V.E. Titarenko, V.P. Shumliakivskyi

The basic causes of violations of the technical condition of the car for the vibration feature and technical
evaluation by the developed method in technology maintenance.

Keywords: vibro-diagnostics, control of technical condition of the car.
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