BKITIOYEHUE CLUEMJNEHUA

* [lpn BKNOYEHUN cUENNEHNA coBepLLUAeTCS
paboTa 6ykcoBaHUA TPYLLUUXCS Nap, KOTopas,
nepexons B Tenso, HarpesaeT getanu
cuenneHnsa. Becnegcteme 3TOro MPUKLIMOHHBbIE
HaKrnagku paboTtatoT Npu NOBbILLEHHbIX
Temrnepartypax, YTo yBelM4ynBaeT Ux N3HOC U
CHWXKaeT KO PULNEHT TPEHUS.

* Hawubonbliaga paboTta bykcoBaHWUs NonyyaeTcs
npu TporaHMnm aBToMobuUNs ¢ mecTta, NO3TOMY
paccMoTpuM paboymn npouecc cuenneHna ans
9TOro criyyas



[ padpoaHanmn4yeckmn MeTon pacyeTa
npoLiecca BKMHOYEHUA CLIENNEHNS

ABTOMOOUNbL NpeacTaBrieH B BUOE
9KBMBANEeHTHOW JBYXMaCCOBON CUCTEMDI
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roeJ, — MOMEHT uHepuun BegyLimnx 4acTtemn
cuenneHus, Kr-m2;

J,— MOMEHT MHEepLMM aBTOMOBUNS, NPMBELAEHHbIN K
BeJOMbIM YacCTAM CUEenNeHus, Kr-m>2;

M, — KpyTawmn MOMeHT asurarens, H-m,
M_.— MOMeHT, NnepegaBaemMbiv cuenneHuem, H-m;

Ml// — MOMEHT COonpoTmnBieHnd aBM>XeHuM

aBTOMOOWUINA, NpMBEAEHHbIN K Bany cuennenus, H-wm;

W,, W, — YrnoBble CKOPOCTWN KOSleHYaToro Bana
asuraTend n BeaoMbix Yacten cuenneHus, c .



[TpnHATLIE gonyLleHns Ana peleHns
andpdepeHymanbHbiX YpaBHEHNN

MomeHT gBuratenst MrHoBEHHO NPUHNMAaET

MaKkcumanbHoe 3Ha4YeHue 1 ocTaeTcs NOCTOAHHbIM:
M, =M = const.

emax
MoMmeHT, nepegaBaemMbin cUeNMeHNeEM, 3aBUCUT OT

BPEMEHN.
P M =kt

a Npn goCTmxXxeHnn MmakCnMMalsibHoOro 3Ha4eHum4
Mc = Memax ,B,

roe K, — Temn BKI0YEeHNA cuennieHnsa Ans rnerkoBbixX
aBTomobunen npuHumaetca K, = 50 ... 150 H-m/c, a ona
rpy3oBbix K, = 250 ... 750 H-m/c;

t — Bpems OykcoBaHUs CUENNEHUS.



[TpnHATLIE gonyLleHns Ana peleHns
andpdepeHymanbHbiX YpaBHEHNN

MoOMEHT conpoTMBEHUSA OBUXEHMIO
aBTOMOOUINA NMOCTOAHEH:

G YVYr
M, =—*—2% = const
Umpnmp
roe M,, — MOMEHT cOnpoTNBNEHUS

OBWXEHUo asTomoounga, H - m;

G_,— cuna TaxecTtn astomobuns, H;

W — KO3 MDOULMEHT CONPOTUBIIEHNS OABUKEHMIO;
ry, — OVNHaMU4YeCcKun pagnyc Koneca, M;

U,,, — NepefaTtoyHoe 4YMCrno TpaHCMMCcuu;

Mmp — KOSMPULMEHT NONE3HOro AEUCTBUS
TpaHCMUCCUN



[TpnHATLIE gonyLleHns Ana peleHns
andpdepeHymanbHbiX YpaBHEHNN

 MOMEeHT nHepuum aBTomoouns,
npuBedeHHbIN K BeayLmMMm YacTu
cuenneHuns:

;o 1,05G r,°
a U2
g mp
* rge J, — npnBedeHHbIN MOMEHT

MHEepLUUM aBTOMOOUNIS, K™ M?;

. g — YCKopeHune cBoboaHOro nageHus,
M/C?



HadanbHaga yrnoBaga CKOpPOCTb KOJleH4aToro
Bana:

a)exx J
@y @y J

e

roe w,, — YrnoBasi CKOpPOCTb
KONIeH4YaToro Bana, Ha XonocToM xoay,

wXX = 0515 ' wNJ C_1;
W, — HOMWHanbHasg yrroBasi CKOPOCTb
KorneH4aToro Bana, c'.



* Pewasa ncxogHole audppepeHumnanbHblie
YpaBHEHUA OBMXKEHNA MacC CUCTEMbI CO
caenaHHbIMY gonyLweHNamMmn, Nony4YmmMm:

Memax Kl 2
@, = { "+o, .;
J, ZJe
K M
0 =—t Y+,
2J J



[1na nocTtpoeHust rpadounka paboyero
npouecca cuenneHna orpaHn4ymmcs
onpeaeneHnemM xapakTepHbiX BENYKH t,,
t2! t3! t4, (Ue1, wer we31 waZf wan wa41
KOTOPblE€ MOIYT ObITb HAWAEHbLI PELLEHNEM
MCXOOHbIX YpaBHEHUN

_M, M _pM




[ papuk paboyezo ripouecca

cuerisieHusi
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ts — Bpems
bykcoBaHUsA
cuenneHus;

W, —
npnBegeHHas
yrrnoBasi CKOpoCTb
aBTomoouns:

w, — yrnoeas
CKOPOCTb
KoneH4aToro Bana
ABUraTens



OnpegenexHne yrnoBbiX CKOPOCTEN
KOneH4aToro Bana
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OnpeneneHne nNpnBegeHHbIX YrioBbIX
CKOpOCTEN aBTOMOOUNS

0. = 1 Kt;

J 2

1 K )
waszja 21 (t2+t3)

1
a)a4 — J_ [ﬁMemaXt4 o M‘Pt4]+ a)a3

a



* Ecnu npmn HangeHHbIX 3Ha4YeHNAX
BpeMeHU t; oka3anoch, YTO W 3 ¢ W,3, TO
OanbHeENLWnN pacyeT BeaeTcd
rpagpmnyecku.

* OTOT clly4dan COOTBETCTBYET TakOMy
NpOoTEeKaHuo npolecca, npu Kotopom M,
He gocTuraet BenuynHel M., B.



OnpeneneHne paboTbl byKCcoBaHUS
cuenneHuns

Ha ocHoBaHMK Nony4eHHoro rpaduka padboyero
npouecca cuenrneHnsa pabota bykcoBaHUS
MOXET ObITb onpeaeneHa rpaoaHannTUYeCcKum
MeToaoM. [1ns 3Toro Becb paboymm LUK
pa3bunBaeTcs Ha 4 xapaKkTepHbIX y4acTKa no
BpemeHun t, ; t,; t;; t, C N3BECTHbIMU
napameTpamu npoLecca.

PaboTa bykcoBaHust 3a A t
L6 — MCCp ) A Gn,
roe Ls — paborta bykcoBaHus, [x;



M + Mc(rH—l)

cn

o MC Cp= 5

e — CpegHee 3Ha4YeHne MOMEHTa cueneHns
3a nHTepBan spemeHu A t, H-m.

@, + QO @ _+ o
Aa _ ( en e(n+1) an a(n+1) jAt

" 2 2

« — yron bykcoBaHus 3a Bpemsa A t



 [lonHasa paboTta bykcoBaHUA
onpenenaeTcs cyMMmMpoBaHUEM paboT rno
BCEM YETbIPEM y4aCTKaMm

Z ccpn ap,.



OueHka paboyero npouecca BKITHOYEHUS
cuensieHnsa npu TporaHnm aBToMoouns

OueHka HaoexxHocmu paboyux rnogepxHocmeu
cuerisieHusl

yaenbHasa pabota 6ykcoBaHUA:
L. =

o

L6
T .
4(D2—d2)’

roel,, — yoenoHaa pabota 6ykcoBaHus, [x/cm?.

YpenbHas paboTta bykcoBaHUs Npu TporaHnu
aBTOMOOMNSA C Mecta He AormkHa npesbiwaTh 70
[x/cm? pna nerkosbix, 120 [x/cm2 ons rpy30Bbix
aBToOMObuMnen.




HarpeB HaXXMMHOIo Ancka 3a ogHo

BKJTOYEeHWNe
/b
AT = 122
Cdemde

rae y— KoaddULIMEHT nepepacnpeneneHus
TENNOTbI MEXAY AeTansaMum;

v = 0,5 — ogHOOMCKOBOE CLENNEHNE;
vy = 0,25 — gByxaMcKoBoOe CLEeMnneHune;

Csem = 481 — yoenbHaa TENNOEMKOCTb YyryHa unu
cTanu;

m,, — Macca HaXXMMHOIro Ancka, Kr.
[lonyckaembly HarpeB HaXXUMHOro gMcka
AT =10...15°.



OueHkKa eriusiHuUs paboyeao ripouyecca cuernieHus
Ha ghopmMupogaHue 3KcryamauyluoHHbIX ceolucme
asmomoburisi

* BoamoXxHOCTL paboThl ABuratena npu
BbIOpaHHOM peXXnme BKNYEHUS
CLEenneHus.

e [1pn w OBUraTernb 3arnoxHeT

€KOH exx
* PeXxXnm BKIMHOYEHUA CUEMNEHUA:

* t,=0,1...1,1 c — pe3koe BKNOYEHNE;

* t,=1,6...2,5 ¢ — nnaBHOE BKIIOYEHME.



TAroBo—CKOpPOCTHbLIE CBOUCTBA aBTOMOOMUIS

Ha 9Tane bykcoBaHMS cUeNeHns
CKOPOCTb aBTOMOOUIA B MOMEHT OKOHYaHUSA DYKCOBaHUS:

V _a)a4rk
, =
U

roe V., — ckopocTb aBTOMObOUNA, M/C. mp
a

MaKCUMaJibHO€E YCKOpEHNE aBTOMOOUNSA B npouecce
BKJTHOMEeHUNA cuelrnJjieHn4.
. . (Mcmax o M‘P )UTr]T
]max T G
r, —%0
k 8p
g

r0€ J max — MAaKcMMarnbHoe ycKopeHue, m/c?;

Ogp = 1,09 — kO3(PPMUMEHT yHeTa nHepLmun BpaLLatoLLMXCS
Macc;

Mc max — MaKCUMaJIbHOE 3Ha4YeHne MOMEHTAa, nepenaBaemMoro

cLienfieHnem B npoLecce TporaHus, Hm.



YcnoBue oTCyTCTBUA MPOOYKCOBKN
Konec npwu TporaHnm aBToMooOUns

G2k2¢xrk
Uy

- M

cmax {

* roe G, — cuna TAKeCTN Ha BedyLlMe Koneca,

* K, — KOAQp(PULUUEHT nepepacnpenerneHna peakumu,

. K,= 1,1 — ong sagHenpuBOOHbIX
aBToMobUnewn;

. K, = 0,9 — onga nepegHenpuBOOHbIX
aBToMoODOUNen



