BUCOKA HIKOJIA EJIEKTPOTEXHUKE U PAYYHAPCTBA
CTPYKOBHHUX CTYIAUJA

AYTOMATHUKA
n
CUCTEMMU YIIPAB/BAIBA BO3NJINMA

OCHOBHA

TUJATHOCTUKE BO3WJIA

bpoj ECIIb: 6
Craryc npeamera: u300pHu




Il cemecrap
Crynmnjcku nporpam ACYB
®onpg yacoBa 3+2

IIpeaMeTHN HACTaBHUK:
Mp Muimja Ilekyauh, qumi. nax.- ka0. 101

milija.dzekulic@viser.edu.rs
IIpeamMeTHu capaHUIIM:

crien. CTpykK. uHX. Jlaauoop Bykuh
crell. cTpyk. nHk. Muiie HaBaJsia
MacT. uHK. Mapko MuauBojuesuh




IHUJb ITIPEJIMETA:
CaBiiajaBame TeOpHUje U NIPaKce U3 OCHOBA:
» JInjarnocTuke BO3mia,

» EjJleKTpMYHHX MAIIMHA U MHCTAJIANH]A,
» XeMHjCKHX U3BOpPa CTPYje,

» CAN, LIN, MoSt Bluetooh, Flex Ray,...,
MaFI/ICTpa.Ha noaaraka Ha BO3mninMa

» 3alITUTHUX Mepa NpPHU Paay M 3alITHTE
"KUBOTHE CpeIUHE.

bpoj ECIIb: 6
Craryc npeaMera: u300pHHU



Crynujcku nporpam : AyroMaTuka U CUCTEMH yIpaBJbakha BO3UIMMA

Ha3sus npeamera: YBOJ Y IMJAI'HOCTHUKY BO3UJIA

HacraBuuk: mp Munuja [lexynuh

Craryc npeamerta: u300pHu

bpoj ECIIb: 6

Lusb npeaMera je 1a CTYISHTH CaBliajiajy OBJa/la)y OCHOBHUM TEOPH)CKUM 3HabUMa U MPAKTUYHUM BEIITHHAMA y 00JacTH
JIUjarHOCTUKE CaBPEMEHUX MOTOPHUX BO3UJIA.

Hcxon npeamerta: [1o 3aBpiieTky Kypca cTyAeHTH he 6UTH 0CcrIoCOOJbEHU /1a IPABUIHUM METO/IONOIMIKUM MTPUCTYNOM, Kopuctehu ce
CaBpPEMEHHMM JIMjarHOCTUYKUM ypehajuma, u3Bplile aHaIu3y paja OCHOBHUX €IEKTPUYHUX U €IEKTPOHCKUX CUCTEMA Y MOTOPHUM
BO3WJIMMA U UAECHTUPUKY]Y pa3inyure npodiieMe y oBoj 001acTu. y3 NpUMEeHY NPEeBEHTUBHUX Mepa 3alITUTE 3/IpaBJba U 3aILTUTE
JKUBOTHE CPEIMHE.

Canp:xaj npeamera

Teopujcka nacmaea

1.3alITHTHE Mepe NPHU Paly HAa BO3SWJINMA U 3aIUTHTA )KUBOTHE CPeIuHe.

2 JInjarHOCTHYKH NOCTYNAK YTBphuBamka HEHCIPABHOCTH BO3HJIA.

3JAujarnocTnuxku kogosu rpemaxa. OBD u EOBD.

4 Texuuuke ceppucHe nadopmaunuje (ESI[tronic], Work Shop, Autodata, Elsa Win,...).
5.AHAJIM32a eJICKTPHYHE IeMe eJIeKTPOHCKOI CHCTeMa 32 YIPaB/balke 0eH3HHCKUM MOTOPOM.
6. AHAJIM3A eJICKTPHYHE IIeMe eJIeKTPOHCKOI CHCTeMa 3a YIPaB/bame Iu3eJl MOTOPOM.
7.JINjarHOCTHYKH KOMYHUKAMOHH ypehaju.

8. JIMruTaIHM MYJTHMETPH M OCHHMJIOCKOIIH 32 Mepeha Ha BO3WJINMA.

9. AKyMYJIaTOpPH HAa BO3MJIMMA: NPHMHIHUII PaJa, Mo/Ae/1a, OCHOBHE KapaKTePUCTHKE.

10. KoHcTpyKImja akymyaaropa: nymeme, HCIIUTHBAWbe U Op:KaBambe, epcneKTuBe pa3soja.
11. EJIeKTponoKpeTayn: NPUHIUN Pajia, 0CHOBHE KAPaKTePHCTHKE.

12 KoncTpykumja ejiekTponokperada. KapakrepucTuuHe KOHCTPYKIMje 3a NYTHUYKHU U TEPeTHH NPOrpaM.
13.T'eneparopu Ha Bo3uminuma. CnennduuHocTy cCHag0eBamkba eJICKTPHYHOM CHePIrujoM.

14.Perynanuja nanona. KapakrepucruuHe KOHCTPYKHje reHeparopa. 3amrura o npesanona. Xuaahemwe. llym

15.IlepcnekTrBe pa3Boja HOBMX IMjarHOCTHYKHX METO/1a 3a CaBpeMeHa BO3WJIa.

Ilpakmuuna nacmaea

W3Boau ce y naGoparopuju 3a BO3WjIa Ha BOUIIMMA Y3 aKTUBHO ydemihe cryaenara. CTyIeHTH CaMOCTAIHO WM y3 MOMON HaCTaBHUKA
pelIaBajy MoCTaBJ/bEHE 3a/1aTKe U3 001aCTH AMjarHOCTUKE €JIEKTPOHCKUX CHCTEMa BO3MIIA U XEMUJCKUX U3BOpa CTpyje ca
KOMYHUKAITUOHUM U MCPHHUM UHCTPYMCHTHMA Ha BO3HUJIMMaA.




1.

TEOPUJA:
70 6omoBa (MuH. 35 6010Ba)

- moJIarame MpPeKo JBa KOJOKBHjyMa,

- 00a KOJIOKBHjyMa MOpajy OuTH no3UTHBHO ypalena:

- 1. KoaoxkBujym: 30 6oxoBa (MuH. 15,5 6010Ba),

- 2. KoaokBujym: 30 6omoBa (MuH. 15,5 6010Ba),
- (HeMa noHaB/balkha KOJOKBHjyMA )

PenoBan ucnutHu pok: 60 6oa. (MmuH. 31 6071.)

2. JABOPATOPUJCKE BEKBE:
__30 GoxoBa

- Opranmn3anuja, HAYMH peajn3aluje BexOu,
00/10Bam€ U CBE 0CTAJIO0 BE3aHO 32
Jadoparopujcke Be:xkOe peryiancahe ce y npsom
TEePMHHY 3a Bexkoe.

3. AKTUBHOCT HA IIPEJABAIUMA :
10 6o10Ba

- U3pana u npeaaja nomahux 3agaraka npexko
Moodle niaardopme, yuemhe Ha BH/I€0
KOH(pepeHMjaMa U CJI.

KonauyHa onieHa M3 npeMeTa U3BO/IHU Ce HA OCHOBY OCBOjeHOT YKYITHOT 0poja
00/10Ba ca Teopuje, 1a00PATOPHjCKUX BE:KOM U AKTUBHOCTH HA HACTABM:

» 51 -60 6onoBa =
» 61 —70 6onoBa
> 71 — 80 6oxoBa
» 81 -90 6onoBa =
> 91 -100 6on0Ba =




JIureparypa:

1. Ilexynuh, JI. Marujesuh, /1. Bykuh: Ocnosu oujacnocmuxe 6o3una — npupyuHux 3a
nabopamopujcke eedcoe, BUILLIEP, beorpan 2016.

I'yauh H.: /Jlujaecnocmuxa enekmponckux cucmema momoprux eosuna, beorpan 2013.
J. lexam: Enyuxinoneouja aymoenexmpuxe, I'padpuuka kwura, beorpaa 2006
J.D. Halderman: Advanced engine performance diagnosis, Prentice Hall,
ISBN 0-13-113254-7
BOSCH: Automotive Handbook, ISBN 978-0-7680-4851-3
BOSCH: Automotive electrics/Automotive electronics, ISBN 13:978-0-8376-1541-7

BOSCH: Motor-Vehicle Batteries and Electrical Systems, ISBN 3-934584-71-32
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1. SALUTUTHE MEPE NMPU PAAQY HA BO3UJITUMA U
3AL HE

KEEP FIR'g awAY
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2. AWJATHOCTUYKU NMOCTYINAK YTBPHhUBAHKBA
HEUCIIPABHOCTW BO3UJIA

_—

~——  CUSTOMER CONCERN
/,,f—’ (VEHICLE PROBLEM) =S

""> o~ S LT
S STEP 1 - VERIFY THE PROBLM”"{
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3. AWJATHOCTUYKI KOOOBU NPELLUAKA
OBDwn EOBD

Control unit diagnosis VW Global OBD Il Function selection .

Selection of required function
Continue with >>,

MODE ONE Curnrent powertrain data (parameter identif Mode 1, Actual data
:ation display or PID) Mode 2, Operating conditions
Ry D P Mode 3/7/A, read fault memory
NORE TH) Frezn-tiama Cota Mode 4, Erase error memory for all systems
MODE THREE Diagnostic trouble codes Mode 5, Oxygen sensor data
MODE FOUR Clear and reset diagnostic Mode 6, Test data, sporad. monit. systems
Actuators
Vehicle information

MODE FIVE

MODE SIX Onboard monitoring of test resulte for non- B = T [ [ Fo il 2
> g Al 9 Ali | sis £ 2
continuous monitored stems
@istart| @ @ P 2 My oocu.., | "= Disgrost... | €5 Esiliron... |[# Bosch - [ Micresot... | MBI 1216

ed syst
MODE SEVEN Onboard monitoring of test results for con- Control unit diagnosis VW Global OBD Il Data logger

tinuously monitored SYS

$10 $0b Intake manifold absolute pressure
' kPa
MODE EIGHT Bidirectional control of onboard systems i
47
MODE NINE Module identification =

[$10 $0c Engine Rpm

1/min

3100

1900
700

EXAMPLE: P0302 = CYLINDER #2 MISFIRE DETECTED
P 0 3 0 2

$10 $0e Ignition angle

—— —— — —

CA
B - BODY I o o
C- CHASS'S SPECIFIC FAULT [$10 311 Ahsnlutethr;mle pﬂsi(iﬂn:

P - POWERTRAIN DESIGNATION i

U - NETWORK a

0-GENERIC(SAE) || Sverewm THCLE AleE g S Ewss] | Y
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4. TEXHUWYKE CEPBUCHE MH®OPMALUJE

(ESI[tronic], Workshop, Autodata, Elsa Win,...)

=& ESI[tronic] - SIS/CAS
File Settings 7

Errar

HIGH-PRESSURE INJECTOR (HDEV)
ng ry, repeat me:

U trazenju neispravnosti ili dijagnostici vozila postoji
pogresno verovanje da je jedan trag dovoljan za
reSenje problema. Veoma bitno je zatvoriti ceo
dijagnosticki krug. Potrebno je ocitati sve greske, pri
¢emu jedan kod gredke predstavlja samo jedan nacin
treZzenja neispravnosti. To znaci da se uz pomoc¢
uputstva za ispitivanje i potrebne dijagnosticke
opreme, traZenje neispravnosti usmerava prema
trazenju ,,osnovnog uzroka kvara®“.

Oszilloskop

Signal Triggerquelle Modus

100A =||CH1= ~| |[CH1 =| [|Auto-Time =

ault code table

Error tvpe

Selection of required function

Continue with >>,

Error memory

Erase error memory

Actual values

Actuators

Throttle valve basic setting

Basic setting, exhaust-gas recirculation
Basic setting, charge air flow flap
System test




5. AHanu3a eJieKTPpun4iHe wemMe eNneKTpoHCKOr CUCtTeMa 3a
yrnpaBibakb€e OEeH3NHCKUM MOTOPOM.




6. AHanu3a eJiIeKTPpn4iHe wemMe eJNieKTpoOHCKOIr CUCTeéMa 3a
yrnpaBibakbe An3esi MOTOPOM.

Main components of EDC

Sensors and setpoint generators ECU Actuators

Pedal-travel sensor §

Air-mass sensor \ -I
Rail-pressure sensor -l-—L
Boost-pressure sensn

Temperature sensors—si»——
(air and coolant)

=

Lambda oxygen | j;mms
Sensor .
Wheel-speed sensars
Eﬂ%’;ﬁﬁ“ |7} —1-X Throttle-valve actuator
Brake switch —H- AJC compressor
Clutch switch —— _|lIl——8+ Auxiliary heating
Ignition switch ~ )Ezl—ﬂ“ﬁ Radiator fan

— Rail-pressure control valve
Glow-plug control _I—H P .-—4
unit -2 N =4 <P

X Electronic shutoff valve
(EAB)

—— Diagnosis lamp

CAN r
(Fault diagnosis

i UME198E




/. OnjarHOCTUYKN KOMYHUKaLUOHM ypehaju.

Control unit diagnosis VW Simos 9.1 Actual values

o
Adapterleitung anschlieBen, Ziindung EIN,
Steuergeratesuche mit F12/>> starten.

__System [ Suchergebnis
> 3

am::::

02 sensor voltage (bank 1, sensor 1)

KTS 670 wered by ESI[tr

19 s

Al o 0% == | [«

t.f_'Startl &@WP D * Gwoou.| " biagoes.. | @ESI[tron...”.ﬂ BOSCH... |@2 Micr... -| |@n}%%%‘j(‘g 17:11
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8. AurntanHu MyJTUMEeTPU N OCLUJTOCKOIAN 3a MepeHba Ha
BO3UJTUMaA.

= FSA 050 / 720/ 740 / 750 / 760 - Universal oscilloscope

Universal oscilloscope

Signal CH1 Trigger source Trigger mode Trigger edge Signal CHZ
|I—CH1 304 clamp =l |CH2 auto ;”Auto—Le\teI L" positive =l Filter |U-primarv =]

AC/DC Cylinder selection Measurement type Single shot Ignit circuit
|DC =| | cylinder 1 I mindax | Reference cur [|[A =l CH2
I-CH1 30A clamp U-primary
& 15.0%@ ES E' 150 W

10.0 5562
5.0 50
0.0« i J L . y P
k
Eszcape Help Zoom Diagnostic Sof  Prewious  Mext
F r?:. F ] Fi1 Fi2
&) "7 o] SR B8 ) B S

d_-Startl @ @P 2 > [ Mcosoftro... | =k biagnostics s| #%5 EsTtronic] - ... || & FSA 050/ 7... | |ﬁl&".{) Bl PO 1428




9. AKymMmyrnaTopu Ha BO3Unuma:
NPUHUMN paaa, nogena, KapakTepucTuke.

Charging (charging process) Available Ah capacity as a function of temperature

and discharge current
DC source

Ah :
Discharge current _ 5A

—_— 20A
Electron flow

100A

300A
500A

~
¢ |

A ¢
,\504 i

Available Ah capacity

Electrons

20 40
Temperature

& UMEO0608-2E
& UMEDEZB-1E




10. KOHCTpyKUMja akymynaTtopa: nywewe, UICNUTUBake U
ofpKaBake, NepcrneKkTuBe pasBoja.




11. EnekTponokpeTayu: npuHUMUN paaa, KapakTepucTuke,




12. EnekTponokpeTayu:
KapakTepucTuyHe KOHCTpPyKUunje

i Type TB pre-engaged starter motor (sectional view)




13. CneundunyHoCTN CHabaeBaw€ eNeKTPUYHOM
eHeprujom caBpemMeHor Bosuna.

Dual-voltage electrical system with starter alternator (layout)

b UMEDBBTY




14. Perynauuja HanoHa, KapakTepucTuiHe KOHCTpPyKuje
reHepaTtopa, 3awTuTa o NnpeHanoHa, xnahewe.

Chamfered claw-pole trailing edge

© UMEO05988-1Y
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