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3AOAHUE HA KYPCOBOM [MPOEKT

1O Ky pey MeTtoab pacyeTa 1 NpOCKTHPOBAHKHA ABTOMODUNA H TpakTopa

Cryaent Uyryuos Jlanuna Cepreesuy

TR, M, OTHCCTBO) {Huene rpymnm

Pyrosouutent  CuupHOR AJIEKCaHAP AHATO ILEBHY

(DL, . S PIEETY)
31.12.2020

(CpOR QRUHIHIA BHLOJHEHI IPOCKRIL)

JAWHTHTE NPOCKT A0

lema npockra  Pazaatodsas kopobka aBTOMOOHIS € KOJECHOH (opmytoil 4x4

Texnnycekne TpeHOBAHIA K Pa3pabaTHIBACMOMY TPAHCTIOPTHOMY CPCACTEY

Jlpyrne Texunyveckue TpeGoBanus
[Moanas Kosecnas Makcrmannias Tlwma, v Hlnpusa, Beicota, Baza, MM
| macca, T popmyna CKOPOCTL, KM/ A 1 o
1 \
S x4 i 140 3700 1700 1700 2300

O0BeM U coacpxanue pabot

OFLem rpatimueckux pador: 5 ametor Al

OpPHEITHPOBOULILIA 00LCM PACUCTHO-NOACHATCALHOM anuern: 30 anctos A4
Q0LeM H COALPIRAIING MOLYA <] COMETPHECOKOE MOACTHPOBAHMC H PACHCTL

IlporceTn KpaTkuit 0030p H AHANH3 KOHCTPYKIHI Pa3aTOMHEIX KOPOOOK JCTKOBBIX

aBTOMODHIIRH;

OnpeacanTe HCODXOIUMBIC MEPEIATOMHBIE MHCIA PA3IATOTHOH KOPOOKH;

1poBecTH TArOBO-IHHAMUMCCKIH PactET aBToMOGNA;

“KOPOBKY]

Kunemarnueckan cxema pasiarodnol kopodku;

leoMeTprueckuii pacuer syfuarnix kosee,

Obtev 1 cojlepkanne vio, iy « KOHETpYKIOpCKas JIOKYMEHTAILM H HPOBEPOUHKIE PACUETED

Ueptéx obwero suaa astoModuns (1 ouct Al);

Yepré odinero Brig pasiarodnoi kopodku B coope (2 et Al):

PaGouue wepresn npyx conpsénneix geraieit (2 aucra A2):

JlMer ¢ uso0pakeIIMeM MICKTPOHHOM MOJCIH pasaaTodnol kopobku (1 mer Al);

Pacuer '&'\"6' TBHIX KOJIEC HA MPOUYHOCTE H /IOJITOBEUHOCTE ;

Pacuer noAmumiMKeB 11a 10roseyocTsb

Pacuer MKD koMnoHeHra pazjarodnoii KopobkH .
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Pacuér yaeJbHbIX CHJI TATH

VienpHad cHlIa TATH IO JBHTATENII0 H IO CIEIICHHIO
onpexaensercs mo Gopmyne (5.2) u (5.3).

T, . U., "
P = me = Yrp ??Tp (5.2)
T " Mgy " 8

rae Ty, — MAaKCHMAJIBHBII KPY TN MOMEHT ABHUraTels, H-M: U, — nepenaTodHoe
OTHOIIEHHE TPAHCMICCHI B pacCMaTPHBAeMOM PEKIME; Ny, — KIIJI TpancMuCCHH
B pacCMaTPHBAEMOM PEKIME; I'y, — PACCTOSHIE OT OITOPHOII ITOBEPXHOCTH JIO IIEHTpa
BpallleHHs Koleca (IPHHATO paBHBIM CTAaTHUECKOMY paJIyCcy Kolleca), M; M, —

[I0JIHAS Macca aBTOMOOIIIA, KT; g — YCKOpeHIe cBOOOTHOIO maJeHs, M/c2,

{; .
Py = M (5.3)
Myy " 8
rae G, — coenHoil Bec asroMoOmma, H ( Gy =My 8- Ky

K., — KO3(Q{HUIIEHT CUEHOIo Beca, IPHHAT PaBHBIM 1, Tak KaK paccMaTpHBaeTCs

IBIDKEHIE OJITHOYHOTO aBTOMOONIA Oe3 ImpHIlena); ¢@ — KO3(QUIIIEHT CIIeIIeHIs
(cM. Tabmmny 5.8); m,, — IIOJHadZ Macca aBTOMOONIIIA, KI; € — YCKOpEeHHe

0704202 CBODOIHOTO IIAXeHHs, M/cl. 1
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PacyéT MOMEHTOB M YACTOT BpallleHUs

,HJ'[H OIpeCcICHIA KPVTAIICTO MOMCHTA Ha BXOJIHOM Bally paCCHHTBEIBACMOIO

arperaTa TPaHCMICCHH He00X0/ MO BOCIIONE30BaThCA (hopMy1oil 5.4.

Pk’ Gl:|.|, " Tk
T = (5.4)
Urp—px " Trp—sx
rme p, — pacdcTHad VYVICIbHAA CHJIa TATH B pPacCMaTpIBacMOM PCKIIMC,

ILTP_BX—HEPE,IEETD':IHGE OTHOHOIEHHE TPAHCMIICCHII OT KOJI€Ca 10 BXOJIHOTO Balld

pacuHTEIBa€MOTI0 arperaTa B paccMaTpiBaeMoM pekime (epemnada B KIT, mepeaua

B PK u tun goporn); 7;p_px — KIIJ TpaHCMICCHII OT KOIIECa IO BXOJHOrO Baja

pacCUYNTBIBAEMOTO arperara.
YacToTa BpanieHIA BXOIHOTO Bajla pacCYHTEIBAEMOI0 arperara TpaHCMHCCHI
omnpenensercs mo Gopmyne (5.5).
V., u

Ny = w (5.5)
K
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Pe3yabTarhl pacuéra 3y04arToro 3anenjeHus

Tabmuma 6.1 — ITapameTps! 3y09aToro 3aneneHns

ITapametp 3HaueHHEe
HopMaIbHBII MOIYIIb 71, MM 2,00
Vron npotut 3yda B HOpMAIbHOM CeYeHNH d,,,” 20
MesxoceBoe pacCTOSHIE @, MM 102
Koa¢hmimenT BHICOTHI TONOBKH ICXOJHOTO KOHTYpa /1, , 1,0
KoaddurmmeHT paanarsHOTO 3a30pa HCXOHOTO KOHTYpa 7 0,25
Yucno 3y0beB IIeCTepHN =, 41
Yucno 3y0seB Koseca =, 58
HauanbHbI1 AHaMeTp MIECTepHHI d ;, MM 84,485
HauansHEIT qaMeTp Koleca d, ,, MM 119,515
- = - = Tabmuma 6.2 — PesympTaThl pacuéTa 3yOUaThIX KOJIEC Ha IIPOYHOCTh N
Pabouas nmipina 3yda IpH pacdeTe KOHTAKTHBIX HalpsUKEeHHIT
44 IIONTOBEYHOCTE
B b, .MM
— Koaddummentsr 3anmaca mo | KoaqhumeHTs! 3amaca mo
Pabouag mpnHa 3y0a IIeCTEpHH IIpH pacdeTe H3THOHBIX 3ybuaroe
. 44,01 Ilepemada MIPOYHOCTH IOITOBEYHOCTH
HallpAKCHIII b '£1 MM KoJieco
KOHTaKT H3rId KOHTaKT m3rud
Pabouas mmpuma 3yba Koeca IpH pacdeTe MH3THOHBIX
45,32 Bedyllee 1,268 1,926 1,345 2,037
HAIPLKEHHIt by .MM ' 1
BeIoMOe 1,282 1,851 1,363 1,957
VIOl HaKJIOHa JINHNN 3y0a /3. 17 BeIyIIee 1.133 1531 1.196 1593
2 L o * »
Koaddrmment cmemenns 3yba ImecTepH x; -0,02 BEIOMOE 1.145 1471 1212 1.530
07.04.2021 13
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Oo0as cxeMa YCTAaHOBKM NMOAIIUITHUKOB
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Cxembl i1 pacuéra noaIUINHUKOB
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Pe3yabrarbl pacuéra noauMnHuKOB

TaGmua 7.1 — Pe3ynsTaThl pacuéTa HOAMINIIHIKOB BEIYIIETO Balla

OOmmii mpober aBTOMOOMISS B KHJIOMETpPAX IIO T'pysonoxnémmocTs Pesyasrar
JuHaMHIeCKAA, CraTHuscKAdA, MunnmanpHEI MuBHMATIEHEIH
TexHnueckoMy 3ananuto cocrasisier 800 000 km. Toummamk .
. C [H] Co [xH] CTAT. 3aIlac CPOK CITy%OHI,
[Ipu 1BM>KEHUH aBTOMOOWIISI C CpeaHEN CKOPOCTHIO ——— qacon
84 xm/u obmuii mpober B yacax cocTaBUT 9524 . SKF 6306 2o 16 526 007
Jlonst mpobera Ha TMOHWKEHHOW Tiepefade B | (1eBbi) ' '
o SKF 6306
pa3aaTouHOM K0p061<e coctapisier 0,05 ot oOmiero ( ) 29.6 16 2,25 9952
TpaBeIH
npobera u paBHa coorBeTcTBeHHO 40 000 kM u
dA0JIHIIa /.- — FPE3YIIBTATHl pacdcTa IIOIITHITHIKOB IIPOME QUHOI'O Balla
,2 4. Tab 7.2 — Pesy, pacué POMEIKYT
TTOHILKAKOMIEH TIepe/1adrn
I'pysonmogsémuoCcT Pesyaptar
s T T— JMHAMHYeCKAA, CraTHuecka, MunnvaneHBIH MuHEMAaTEHEIH
C [xH] Co[xH] CTAT. 3amac CPOK CITykKOBL,
MIPOYHOCTH 9ACOB
SKF 6305
. 234 11.6 2,19 757
(s1eBBIIT)
SKF 6305
. 234 11.6 2,08 705
(mpaBstit)
TaGmuma 7.3 — Pe3ynbTaThl pacuéTa IOANINITHIKOB BEIXOJHBIX BaJIOB
I'pysonogpéMHOCTE Pesynetar
R CY— Hunamuueckan, | Ctaruueckad, | MuHHMATEHEE | MHUHHMATBHENT
C [xH] Co[xH] CTAT. 3aIIac CPOK CITy3KOEHI,
IIPOYHOCTH qaCOoB
SKF 6206 (mesbrit) 20.3 11,2 2,21 10186
SKF 6009 " 221 14,6 2,16 9624
(mpoMexyTOUHBI)
SKF 6306
. 29.6 16 2,24 9851
07.04.2021 (mpaBerif)
K 22x32x24 31.9 40 3.46 =10000




Pacuétr MKD
IlapaMeTpbl HATPYKEHUS

B kauecTBe BapraHTa Harpy>K€HUs NPUHST PaCUETHBIN CITydaid: «Harpy3ka, COOTBETCTBYIOLIAsl YCUIIMIO HA phluare
MEepPEeKIoUeHUs: co cTopoHbl BonuTenss 40 krc». C ydéTOM YCTAaHOBKHM pbluara NMEpPEKIIOYEHUs] B pa3gaTOyHOM
KOpOOKe oceBasi CUJia, ISUCTBYIOINIAs Ha BUJIKH CO CTOPOHBI TOKA, cocTasiser 153 krc wim 1500 H.

TlepeMemenHe TOILKO
BIOIB ocH Y
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Az Static Structural
Equivalent Stress -
Type: Equivalent fron-hiises) Strass
Unit: MPa
Tirne: 1
18122020 14:02

. 262,54 Max
4 26236

L so730
L cosse

40377
I 0197
0,016403 Min

0.00

45,00

Tabnuua 8.1 — Mexanuueckue CBOMCTBA MaTepuana

90,00 (rmm)
[ E—— [ ES—
250 675

Marepuan Monyan Koa(. [Ipenen [penen VY munenne
yopyroctd E, | IlyaccoHa |l | TeKY4YeCTH Or, | IPOYHOCTH Gs, | IIPH pa3phIBe
MIIa MTla MIIa 8s, %
Crams 35J1 212000 0,3 350 550 16
MakcumanibHble  HanpsbkeHus — paBHel 2825 Mlla wu

HaOMIONAIOTCA B BEpXHEH dYacTu Jamok. Takke BBICOKHE
HaIpsDKEHUsT HaOMIOMA0TCS B 30HE mepexoia pEdep KECTKOCTH

B BCPXHIOIO NUIMHAPHUYCCKYIO YaCTh BHUJIKH.

A:Static Structural
Equivalent Stress

Type: Equivalent (von-Mises) Stress

Unit: MPa
Time: 1
28.12.2020 14:02

282,54 Max
E 262,36
242,18

I 222

— 201,82
— 181,64
—{ 16146
— 141,28
M 1211
I 10092
— 80739

I 60558

40,377
I 20,187

0,016403 Min

A: Static Structural
Equivalent Stress

Type: Equivalent (von-Mises) Stress

Unit: MPa
Time: 1
28.12.2020 14:02

!

282,54 Max
262,36
242,18
22
201,82
191,64
161,46
141,28
1211
10092
80,739
60558
40377
20197

0.016403 Min




Tabauua 8.1 — Mexanuueckue cBOICTBA MaTepHana

Marepuan Moyis Koadp. [Ipenen ITpenen VuiuHenue
vipyroctu E, | Ilyaccona | TeKy4ecTH G, | HPOYHOCTH G, | IIPH pa3phIBe
Mlla MIla MITa &5, %
Crans 35]1 212000 0,3 350 550 16

Maxkcumanbhbie HanpspkeHus: coctapisiior 301,1 MIla u nabmonarores B
BEPXHEU YaCTH JIAIIOK

07.04.2021

=8 0,015568 Min

19
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Pesyabrarsl pacuéra MK

TaOmuna 8.2 — Pe3ynbTaThl pacuéTa

OxBHBaneHTHBIE | JloMycKacMble HATIPAKEHHA KosdduumeHr 3amaca
Hetans HATIPAKCHHA, ITo Ilo [To Ilo
MIla TEKYYECTH MPOYHOCTH TEKYUECTH MPOYHOCTH
[o2]. MIIa [os], MIIa
Bunka
MOHHKAIOIIEH 282.5 350 550 1.24 1.95
HepeIavH
Bunxka
MNOAKTKYEHHA 301.1 350 550 1.16 1.83
MOCTA

20



Pacuér mapameTpoB 1ienu MpHUBOAA MPOBOAMICS
HA  OCHOBAaHWMM  JAHHBIX W3  Karajora
MIPOU3BOAMUTENSI MPUBOJIHBIX 1ernel Renold.

Optimized link plate form and joint kinematics

HPC

07.04.2021
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Pacuér mapamMerpoB nenu npuBoaa

Tabmuma 9.1 — 3HadueHHs mapaMeTPOB BRIOPAHHOH IIeNH MO KATaJIOTy
[Tapametp 3HaueHIe
PaccTosHIIe MKy OCAMII 3BEHA P, MM 9,525
[MImpirHa mo KpasM 3BeHbeB ba, MM 39.1
[abaputhHas mmpuHa bg, MM 433
] TomnmmHa oqHOTO 3BeHA, MM 2
PaccTosHIIe OT OCH 3BeHA 10 BePIIIHEI 0, MM 6.8
o]
0
Bricota et H, MM 11,3
| [IpnBenénHas Macca e, KI/M 2.2

Tabmima 9.2 — ITapaMeTphI IPHBOIHOTO 3y0UaToro Kojeca
ITapamerp 3HaucHHE
Unemo 3ybees Z 30
JuameTp okpy:RHOCTH BepinuH 3y0beB dk. M 86,5
ITapnna 3yduaToro BeHua b, nm 45
A _OO ITapnaa kaHaBKH f, MM 3
- Q ITapHHa KaHABKH g, MM 4
Q! x
— T T'ny0Ouna kanaexkm hl, M 5.5
= ® -
E Pannyc ckpyriacHHA 3yOBEB I, MM 2
22
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Jlmamimeckatii akrop

CKOpOCTb, KM/1ac

TAroBo-TMHAMMYECKUH PACYET

0.4 0.9
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h / A 38-deg
&
025 z v
s 05 s W 30deg
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0.1 T -
% 02 T e
003 —’_\ T —
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Cropacts, nu/a CKOpoCTb, KM/1
JAuHamudeckuil GaKkTop Mpu IBHKCHUN Ha Junamudeckuil paxTop Mpu IBUKEHUH Ha
TOBBILIAIOIIEH NIepeiade B pa3aTOYHON KOpOOKe MOHIDKAIOIIEH Tepeiaue B pa3laTOuHOl KOpoOKe
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% Pasronnas xapakrepucTuka aBTOMOOWIIS TIPU
0 JIBYDKCHHH Ha TIOBBILIAIONIEH TIepeiade B
20 o
pa3naTouHoM KOpoOKe
0
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Pe3yJII)TaTI)I U BBIBO/bI

B pesynbrare BBINOJIHEHHUS KypCOBOTO MpPOEKTa OblIa CHPOCKTHUPOBAHA pa3aaTodHast

KOpOOKa, OTBEUaroIas 3aJaHHbIM TPEOOBaHUSIM 3aJaHMUS.

bt mpoBesieHbl pacu€Thl 3y0uaThIX KOJIEC TMOHIKAIONIEH Iepeladyd U MOJIIUITHUKOB

pa3gaTOYHOM KOPOOKH.

MeToaoM KOHEUYHBIX IEMEHTOB B nporpamme Ansys Workbench Obuin paccuuTaHbl BUIKH

BKJIIOYCHUA HOHI/I)KaIOH_[Cﬁ Inepcaadu U IMOAKIHOUYCHUA IICPCAHCTO MOCTA.

[To karajsory npou3BOJAUTEINSI MPUBOJIHBIX IIENEW ObUIM MOA0O0paHbl MapaMeTphl IICTIH,

HEOOXOIMMOM ISl yCTAaHOBKHU B pa3gaTOYHYI0 KOPOOKY.

[IpoBen€HHBIA TATOBO-AMHAMHUYECKHI pacu€T TMoKazajl, 4YTO aBTOMOOWIIb MOXKET

peanu3oBaTh 33IaHHYI0 MAKCUMAJIBHYIO0 CKOPOCTh paBHYt0 140 kMm/4.
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