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IPOTHO3YBAHHA JUHAMIYHNX BJIACTUBOCTEN ABTOTPAHCIIOPTHUX 3ACOFBIB

Y cmammi nooano memoo npocHo3ysamHs niOSUWEHHS NOKA3HUKIG OUHAMIYHUX 6AACMUBOCHEN, 3
BUKOPUCMAHHAM SIKO20 BU3HAUEHO 83AEMO38 30K MIJIC NUMOMOIO NOMYI’CHICMIO MA THOEKCOM OUHAMIYHOCTI
asmomooins.

Knwuwoei cnoea Ounamiuni eracmugocmi, npocHO3Y8aAHHs, THOEKC OUHAMIYHOCHI, SUMO2U
CYCRibCmea, sUnpoOYEanHs A8MOMPAHCNOPMHUX 3ACO0I8.

IMocTtanoBka npo6/eMu. J[MHaMiYHI BIaCTHBOCTI XapaKTEPH3YIOTHCS 3JaTHICTIO aBTOMOOLIIB pyXaTHCs
3a 3aJaHUM 3aKOHOM [Tl Ji€0 MpukiIageHuX cwil. OIiHIOBaHHS AWHAMIYHMX BJIACTUBOCTEH aBTOMOOILTIB
3BOJUTHCS 10 PO3B’SI3yBaHHS APYyroi (mpsmoi) 3amadi MexaHiku. [IpoekTyroum aBTOMOOLTI, HAaBIAKH, 3a
3aJaHUM 3aKOHOM pPyXy aBTOMOOLIS BH3HAYAIOTh AiI0Yl CHIIM, TOOTO PO3B’SA3yIOTh Mepury (MpsMy) 3amady
MEXaHiKH.

OueBHIHO, IO 3 IUIMHOM Yacy OWHAMIYHI BJIACTHBOCTI aBTOTpaHCHOPTHHX 3aco0iB (AT3) moBuHHI
YIOCKOHAITIOBATHCS, OTXe, OyAyTh IIIBUITYBAaTHUCS BUMOTH N0 iX OIliHIOBaHHA. OHaK BUMOTH CTaHIAPTIB
HE MOXYTh O€3MepEepBHO 3MIHIOBATHUCS MPOTITOM JIESKOTO Yacy. BoHM MaloTh MEeBHUM TEPMiH Aii 1 MOXKYTh
a0o0 BHUIIEpeHKATH HEOOXITHUHN piBEHL BUMOT, a00 BIICTABAaTH BiJl HUX.

AHami3 ocTaHHiX docTimxkeHb i myOsikamiid. /[pHaMidHI BIACTHBOCTI BKIIIOYAIOTH B ceOe YaCTUHY
eKCIUTyaTalliiHUX  BJIACTUBOCTEW aBTOMOOUTIB. Bmeprie mOHATTS — “eKcrulyaTaliifHi — BIaCTHUBOCTI
aBToMo01iB” BBiB E. A. UymakoB y cBoix mpausx [1, 2, 3]. ¥V mpami [1] BuaineHi excrulyaTawLiiHi
BJIACTUBOCTI, SIKi € HAWO1IBIT BaKJIMBUMH 3 TIOTJISIAY Ha OITiHIOBAaHHS IMPHUIATHOCTI aBTOMOOLIIS 11t poOOTH B
pI3HUX yMOBax: BaHTAXOMIZHOMHICTH a00 MacaXUPOMICTKICTh, AWHAMiyHI a0 TATOBI BIACTHBOCTI,
C€KOHOMIYHICTb, 3amac XOAy, HaJiiHiCTh, BHUKOPHCTaHHS BarW, BUKOPUCTAHHS rabapuTy, MaHEBPEHICTb,
CTIHKICTB, JTIETKICTh YIPaBIiHHSA, TUTABHICTH X0, JIETKICTh Horsiay 3a AT3.

HopmaTuBu orfiHIOBaHHS AWHAMIYHHMX BiIacTUBOCTeH AT3 € BUpaKEHHSIM BHUMOT CYCHUTHCTBA, SIKI HA
JaHOMY 4YacoBOMY eTami 3adikcoBaHI Yy BiANOBIZHOMY AOKYMEHTI (CTaHIApTi, TEXHIYHHX yMoBax abo
periamenTax). [IpaBuibHMi BHOip 3HAYEHL HOPMATHBIB €(DEKTUBHOCTI, TEPMIHIB 1X Mii CIIPUSE iIBUIICHHIO
KOHKYPEHTOCTIPOMOKHOCTI aBTOTPAHCIOPTHUX 3aco0iB Ha cBiTOBOMY puHKY [4]. Cmim 3a3Ha4uTH, IO
BUPOOHUK, SIKUH 3IaTHUH MPOTHO3YBaTH PO3BUTOK BUMOT CYCHIJIBCTBA 10 TOTO YW iHIIOTO Noka3Huka AT3,
Ma€ BHUCOKI IIIAaHCH Ha YCIIiX.

Y crarti [5] g OIHIOBaHHS TEXHIYHOTO pIiBHS aBTOMOOUTIB 3a TIOKa3HWKAMH JTHHAMIYHUX
BJIACTUBOCTEH BBEJCHUI HOBUI MOKa3HUK — IHAEKC TUHAMIYHOCTI, 10 TOPIBHIOE BiTHOMICHHIO TIOYaTKOBOTO
MPUCKOPEHHS MIPU PO3TOHI aBTOTPAHCIIOPTHUX 3aC00iB 10 aHAIOTIYHOTO MTOKAa3HUKA aBTOMOOLIS-TiAepa

Vo

=, 1
(Vo) ma .

q;

ac I/;)l_ — BCJIMYMHA IMOYATKOBOT'O NPHUCKOPCHHA JAaHOI'O aBTOTPAHCIIOPTHOTO 3aco6y; (VO: )max — MaKCHUMAaJIbHC

TTOYAaTKOBE TIPUCKOPEHHS aBTOMOOLIA-JTiIepa.
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Takox y crarti [5] BBeAEHO 1HAEKC AMHAMIYHOCTI aBTOMOOWUIS-TiAepa, IO JOPIBHIOE BiTHOIICHHIO
ITOYaTKOBOTO MPHUCKOPECHHSI TIPH PO3TOHI aBTOMOOUISA-TIiIepa A0 TPAHUIHOTO MPHCKOPECHHS IO 3YCTICHHIO
BEAY4HX KOJIC 3 IOPOrol0

v
qnm :( O)max , (2)
¢g

e @ — KoedillieHT 34eILICHHS BEAY4HX KOIIC 3 10poroo; g = 9,81 M/c? — IPHCKOPEHHS BITBHOTO M iHHSL.

CTyniHb JOCSTHEHHS PO3TISHYTHMH aBTOMOOIISIMHU TPAHUIHUX TUHAMIYHUX MOXIIMBOCTEH y CTaTTi [5]
3aIPOIIOHOBAHO OIIHIOBATH CTYIICHEM OCSATHEHHS TPAHIMYHOTO JIIHIHHOTO MPHUCKOPECHHS

qrm'r = q[ : qﬂi,[[ . (3)

[IpoBeneHuit aHami3 IMoka3aB, 10, HE3BAKAKYM HA PI3HOMAHITTS BiJOMUX IMOKAa3HHKIB JUHAMIYHUX
BJIACTUBOCTEH, B JiTEpaTypi BIACYTHI KpWTEpii, SKi JO3BOJSIOTH Ha €Tali MPOEKTYBaHHsS i MPOBEACHHS
BHUITPOOYBaHb 33/1aBATH 1 OIIHIOBATH BiAOBIIHICTh aBTOMOOLIIB CYJaCHUM BUMOTAM THHAMITHOCTI.

MeTo10 I0CTiAKeHHS € TIBAMNIEHHS TOYHOCTI MPOTHO3YBaHHS MOKA3HWKIB JWHAMIYHAX BIIACTHBOCTEH
NUITXOM BU3HAYCHHS B32€MO3B’ 3Ky MK MUTOMOIO MOTYKHICTIO Ta 1HAEKCOM JTUHAMIYHOCTI aBTOMOOLIS.

Jnst qocsATHEHHS IMOCTABIICHOI METH HEOOXITHO BUKOHATH TaKi 3aBIaHHs:

— OI[IHUTH B3aEMO3B’S30K MiXK IMMHTOMOIO TOTY)KHICTIO Ta IHIEKCOM IWHAMIYHOCTI aBTOTPAHCIIOPTHUX
3ac00iB;

— BHM3HAYUTH 3aJICKHICTh MPOTHO30BAHUX 3HAYCHBb IHJCKCY JAMHAMIYHOCTI i MOYAaTKOBUX MPHUCKOPEHB
ABTOTPAHCIIOPTHUX 3aC00IB Bl IMUOMHU HporHo3y AL(AL).

Bukaax ocHoBHoro martepiamy. Ciig 3a3HauuTH, 10 y CTAaTTi [5] MOYATKOBE MPHUCKOPEHHSI PO3TOHY
BU3HAYAETHCS 4Yepe3 TATOBY CHIY Ha BeXydiX KoJjiecax aBTOMOOUIA MpH pymaHHi 3 Micud. Sk Bizomo,
MIIBUIIATH TIOYATKOBE TPUCKOPEHHS IMPH PYyIIaHHI aBTOMOOLISA 3 MICI MOXKHA IUIIXOM 30UTBIICHHS
TepeaaBaTbHOTO BiTHOIICHHS TPaHCMIcii HAa HIDKYIN mepenadi. el moka3HUK He MOB’S3aHUN 3 MHTOMOIO
MOTYXKHICTIO JBUTYHA. TOMy Ui TPOTHO3YBaHHS MiABUIIEHHS IOKa3HUKIB JUHAMIYHHUX BJIACTHBOCTEH
HEOOXITHO BH3HAYMTH B3a€EMO3B’S30K MDK IMHTOMOIO TIOTY)KHICTIO Ta IHIEKCOM JUHAMIYHOCTI
aBTOTPAHCIIOPTHOTO 3ac00y.

[MoTyxHicTh Ha BeAy4ix Kojecax aBTOMOO1IS MOXke OyTH BU3HAUCHA SIK

N.=P.V,, 4)

ne V, — ninifiHa NIBUJIKICTH aBTOTPAHCIIOPTHOTO 3ac00y; P, — TATOBa CHjla aBTOTPAHCIIOPTHOTO 3aC00y.
IIBuaKicTh 301IBIICHHS MOTYKHOCTI Ha BEIy4iX KoJiecaXx aBTOMOO1JIS 32 YacoM
ON orv, o,

K=-pP L4V i, 5
oo Yo ot ®)

ITpu pymanni 3 micug V, =0 Ta

ov.
Be=my—%, (6)

Ae m; — IOBHA Maca aBTOTPAHCIIOPTHOTO 3aco0y.

ITpu V,= 013 ypaxyBaHHsAM Bupasy (6) piBHAHHA (5) HaOUpaTUMe TAKOTO BUIIIAY:

N, v, Y
a , 7
a o j ™

BBOJAYHN ITO3HAYCHHA
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o,
paal(t ®)

a TaKkoX, ypaxoBytoun criBBigHomeHHs (1), (2), (3), neperBopumo Gopmyiy (7) 1o Bugy

ON, s
K , 9
o nP°g°q )

A€ ¢ — IHJIEeKC TMHaMI4HOCTI aBTOTPaHCIIOPTHOTO 3ac00y.

v,
q=—". (10)
0g
3 piBasHHESA (9) BU3HAYMMO
6]8\2 K fm
¢g

NK = NK max 4 (12)
tH
ne ! —wuac; t,, —4ac HapOCTAHHS MOTY>KHOCTI Ha KoJecax Biff HyIst 10 N, .
HexTyroun BTpaTamMu NOTY>KHOCTI B TpaHCMicli, BBakaTumemo N, =N, .
Hudepenuitoroun Bupas (12), orpumaemo
aNK — emax (13)
ot t

H

[MigcraBmsaoun hopmyany (13) y Bupas (11), orpumaemo

’Nemax
thH — 1 NrmT (14)

q= —
¢g eg\ Iy

VY pospaxynkax 3a ¢opmyinoro (14) ciig OpaTté ¢ Ajid BUMAAKY pyXy aBTOMOOWIS IO JOPO3i 3 TBEPAHM
ac(hanbTOOETOHHUM MOKPHUTTAM, To6TO (P = 0,8.

Amnani3 Bupasy (14) nokasye, mo iHIEKC IMHAMIYHOCTI 3aJ€KHUTh BiJ 4Yacy f, HapoCTaHHS €()eKTHBHOI

HOTY>KHOCTI ZIBUTYHA Bifl Hys1 10 N, . 3a rinepOoiiyHuM 3aKoHOM (puc. 1)

max
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q

\
0 by

Puc. 1. 3anexHiCTh IHAEKCY IMHAMIYHOCTI ¢ BiJ 9acy HapOCTAHHS
NOTYKHOCTI Ha KOJIecax ¢, Bil Hyls 10 N

max

OueBnaHo, WO BenuyMHa ¢ Yy piBHAHHI (14) He mNOBMHHA mnepeBUIlyBaTH oaMHMLII. IHakmie

B1I0YBaTUMEThCS OYKCYBaHHS BEIy4YHX KOJIC 1 CTIMKICTh MMOCTYHAIBLHOIO PyXy aBTOMOOLIS Oy/ie mopyIieHa.
3 ymoBu g <1 3a nonomororo piBHsAHHA (14) BU3HAUMMO

g > Mo (15)

Takum 4uHOM, 4ac HapOCTaHHSA #,; €()EeKTUBHOI NOTY>KHOCTI JBUI'YHA BiJ HYJIS IO CBOI'O MAKCUMAaJIbHOIO
3HAYCHHS € TTApaMETPOM, 10 TAKOK BU3HAYAE JIMHAMIYHI BIACTHUBOCTI aBTOTPAHCIIOPTHOTO 3aC00Y.
10 MakCUMajabHOI MBUAKOCTI V. . OCKUIBKHA B

amax

[IpumycTumo, 1o 7, IOPIBHIOE Yacy po3roHy [ v

TEXHIYHil JIiTepaTypi HABOAATBCS JaHi 4acy PO3roHy I, aBTOTPAHCIOPTHOIO 3ac00y 10 WIBUAKOCTI V,=

100 xkm/To, TO IIyKaHUil yac MOXke OyTH BU3HAYCHO 3a TaKOI (OPMYJIIOH):

3’61/amax ! I/amax
by =1 =g 100 = P1;07 g (16)

ne V. — MakcuMallbHa KOHCTPYKTHBHA IIBUKICTh aBTOTPAHCIIOPTHOTO  3ac00y, M/C.

V,max =161,67{1,043 — exp[ (0,382 £ 0,14)(%, + AL)]} , (17)

Ie A, — BiAHOCHHMIA yac, 10 BiANOBia€ MOMEHTY [10YAaTKy IPOEKTYBaHHS aBTOTPAHCIIOPTHOIO 3ac00Yy;
A\ — 3MiHa BIZHOCHOTO 4acy, IMO BiATIOBia€ TPHBAIOCTI NMPOEKTYBAaHHS, BHUITYCKY 1 TEPMIiHY CIIyXKOH

ABTOTPAHCIIOPTHOTO 3aCO0Y.
[TixcraBmsroun hopmyny (17) y Bupas (16), orpumaemo

ty = 5,815, {1,043 — exp[ (0,382 £0,14)(%,, + AL)]} . (18)

= tpvm

PiBusians (14) micns migcTaHOBKK B HHOTO BHpasy (18) Habupatume BUTTISLY

10,26 (1 + 0,128){1, 043 - eXp[—0,382(1 +0,366)(, + Al)]}
q =
og Lp100

(19)
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I'pannuHi 3HaUEHHS (] :

10,997 \/{1,043 —exp[-0,521(, + AL)]}

D nax ; (20)
0g Lpioo
1,043 —exp|—0,242(1, + AL
mm:9,581\/{ p[ (% )]}' 1)
(Y Lp100
CepenHe 3HaYCHHS TOKA3HUKA ( :
1,043 —exp|—0,382(A, + AA
(Y Lp100

Ha puc. 2 naBezneni rpadiku 3anexHOCTEH q(AK), G (AN) 12 g . (AN), noGynosani ans

! p0o=10 c. Bubpane 3Hauenus fp,, BiANOBila€e JOCATHYTUM pe3ynbTaTam 11 AT3 y Ham yac.

Vys
q
M / C2 qmax
2,3541 0,3 Wﬁ 77
q

1,570. 0,2

NI
0,785+ 0,1

0 0 0,1 02 03 04 ax

0 10 20 30 40 Aluac

Puc. 2. 3aneKHOCTI MPOTHO30BaHHUX 3HAYECHD 1HAEKCY AMHAMIYHOCTI
i mouarkosux npuckopens AT3 Bin rm6urn nporuosy AI'(AL)

BuchnoBok

OTpuMaHi aHaNITHYHI BHpa3ud JO3BOJIAIOTH NPOTHO3YBAaTH Ha €Taml MOMNEPEAHBOTO IMPOCKTYBaHHS
MOKA3HUKK JWHAMIYHHMX BJACTHMBOCTEH aBTOTPAHCIOPTHUX 3aco0iB. A caMme: 3aJeKHICTh 1HICKCY

JUHAMI19HOCT1 q B1] 4aCy HApOCTaHHS NOTYKHOCT1 Ha KOJIeCax tH BL HYJIA 10 NK max *
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MPOTHO3UPOBAHUE TMHAMUWYECKHNX CBOMCTB ABTOTPAHCIIOPTHBIX CPE/ICTB

B cmamve npe&cmaeﬂeH Memoo NPOCHO3UPOBAHRUA NOBLIUUEHUS noxazamernei OUHAMUYECKUX ceoﬁcme, c
UCnoib3oearnuem Komopoco onpedeﬂeﬂa B3AUMOCB3b Meafcdy yaeﬂbHOﬁ MOWHOCMbBIO U UHOEKCOM
OUHAMUYHOCTU ABMOMOOUIA.

Knwuesvie cnoe6a oOunamuueckue ceoﬁcmea, npocHo3Uuposarue, UHOEKC ()uHaMuqyocmu,
mpe606anz 06144807’)’[661, ucnvlmaHue asmompanCnopmmnblx cpe()cme.

UDC 629.113-592
M. Podrigalo, Yu. Tarasov
FORCASTING OF DYNAMIC PROPERTIES OF VEHICLES

Dynamic properties are characterized by the ability of vehicle to move according to a given law under the
action of applied forces. Assessment of vehicle dynamic properties comes down to solving the 2nd (direct)
problem of mechanics. In the designing vehicles, on the contrary, according to a given law of vehicle motion,
the acting forces are determined, that is solving the Ist (direct) problem of mechanics. The standards for
assessing the dynamic properties of vehicles are an expression of the requirements of the company, at this
time stage, fixed in the relevant document (standard, technical conditions or regulations). The correct choice
of the efficiency standards values, their terms of action helps to increase the competitiveness of vehicle in the
world market.

In the work of Podrygalo M.A. (assessment of the technical level by indicators of the vehicle dynamic
properties) to assess the technical level of cars by indicators of dynamic properties, a new indicator has

been introduced — the dynamic index (¢, .

The analysis showed that, despite the variety of known dynamic properties indicators, there are no
criteria in the literature that allow, at the design and testing stages, setting and evaluating the compliance of
vehicles with modern requirements for dynamism. The purpose of the study is to increase the accuracy of
predicting dynamic property indicators by determining the relationship between power density and vehicle
dynamic index.

1t should be noted that in the work of Podrygalo M.. (assessment of the technical level by indicators of the
vehicle dynamic properties) the initial acceleration is determined through the traction force to the driving
wheels of vehicle when starting. As we know, it is possible to increase the initial vehicles acceleration when
starting by increasing the gear ratio of the transmission in lower gear. This indicator is not related to engine
power density. Therefore, in order to predict the increasing of dynamic properties, it is necessary to
determine the relationship between power density and vehicle dynamic index

Analyzing the dependence of dynamic index ¢; shows that it depends on the time [, of increasing

effective engine power from zeroto N, according to the hyperbolic law.
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Obviously, the value g should not exceed unity. Otherwise, drive wheels will drag and the stability of
vehicle translational movement will be violated.
Thus, the rise time t,; of the effective engine power from zero to its maximum value is a parameter that

also determines vehicle dynamic properties.
Conclusions — the obtained analytical expressions allow us to predict at the stage of preliminary design

indicators of vehicles dynamic properties. Namely: the dependence of the dynamic index ¢ on the time t,,

of the increase in power to wheels from zero to N K max -

Keywords: dynamic properties, prediction, dynamic index, society requirements, vehicle test.
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