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Abstract: Fuel consumption and emissions of vehicles are two main critical aspects considered in the transportation
industry. It’s because of lack of more efficient vehicles, better fault diagnosis and an advanced Driver Information
System (DIS). It is necessary to announce fuel consumption of the vehicle in present driving condition to driver. By this
drivers can aware of consumption level of fuel at their present driving condition. However, most motor companies are
unwilling to reveal the vehicle information. Therefore, easily obtained diagnostic information can be used to estimate the
fuel consumption roughly. Road accidents are also happening with poor knowledge in vehicle fault diagnosis. Casualties
are mainly caused by automobile component malfunctions and human negligence. It is thus important to ensure the
healthy status of each component of the vehicle. However, the inspection of an engine’s health status of and the
corresponding internal combustion processes are usually time consuming and expensive because they must require
experienced mechanics and expensive equipment. Experienced mechanics available only at cities for scanning and
diagnosing errors. So it’s very difficult and quite expensive to take the vehicles to cities even for simple errors. In the
majority of cases even the parts are repaired, the problem may not be resolved, because poor understanding of error
codes. However the mechanics recommend only that automobile owners purchase and replace components even at
unnecessary conditions to resolve errors. Consequently, numerous components are thrown away and wasted. Hence, a
low-cost, real-time fault diagnostic for running automobiles is in need. Our objective is to educate and train the village
residency drivers and owners about scanning and diagnosing vehicles. This paper provides effective and better
diagnosis to detect errors by using OBD-11 (On Board Diagnosis-2nd generation) protocol.
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. INTRODUCTION

A new standard introduced in the 1990s, provides almost complete engine control and also monitors parts of the
chassis, body and accessory devices, as well as the diagnostic control network of the car is called OBD-11. All 1996 and
newer model year passenger cars and light trucks are OBDII-equipped, but the first applications were actually introduced
back in ‘94 on a limited number of vehicle models. What makes OBDII different from all the self-diagnostic systems that
proceeded it is that OBDII is strictly emissions oriented.In other words, it will illuminate the Malfunction Indicator Lamp
(MIL) anytime a vehicle’s emissions exceed 1.5 times the federal test procedure (FTP) standards for that model year of
vehicle. That includes anytime random misfires causes an overall rise in HC emissions, anytime the operating efficiency
of the catalytic converter drops below a certain threshold, anytime the system detects air leakage in the sealed fuel
system, anytime a fault in the EGR system causes NOX emissions to go up, or anytime a key sensor or other emission
control device fails. In other words, the MIL light may come on even though the vehicle seems to be running normally
and there are no real drivability problems.

1. OBD-Il FEATURES

The main purpose of OBDII is to alert you with MIL, when your vehicle is running with problem related to any
component of the vehicle and polluting so you’ll get their emissions and problems fixed. But as we all know, it’s easy to
ignore warning lamps— until steam is belching from under the hood or the engine is making horrible noises. That’s why
regulators want to incorporate OBDI|I into existing and enhanced vehicle emissions inspection programs. If the MIL lamp
is found to be on when a vehicle is tested, it doesn’t pass even if its tailpipe emissions are within acceptable limits. In
present days M1 Lamp is also called as OBD-II lamp (On Board Diagnosis Il lamp)

I11. HISTORY OF OBD

The origins of OBD-I1 actually raised from 1982 in California, when the California Air Resources Board (CARB) began
developing regulations that would require all vehicles sold in that state starting in 1988 to have an onboard
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PIN FUNCTION PIN FUNCTION
Pin 2 Pin 7 1 Manufacturer's discretion 9 | Manufacturer's discretion

2 |Bust Line, SAE J1850 10 | Bus- Line, SAE J1850
l l 3 | Manufacturer's discretion 11 | Manufacturer's discretion
4 | Chassis ground 12 | Manufacturer's discretion

Q \ 'B0000000° ) S g
5 | Signal ground 13 | Manufacturer's discretion
\9 o o o o ]:|17 6 2002-earlier: Manufacturer's discretion " 2002-earlier: Manufacturer’s discretion
2003-later: 1SO 15765-4 CAN 2003-ater: 1SO 15765-4 CAN
T T 7 |K-line, 1309141 15 | L-ine, 1SO 9141
Pin 10 Pin 15 8 | Manufacturer's discretion 16 | Vehicle battery positive

Fig.1 OBD-1l1 DLC Fig.2 Description of Each Pin.

-diagnostic system to detect emission failures. The original onboard diagnostic system (which has since become known
as OBDI) was relatively simple and only monitored the oxygen sensor, EGR system, fuel delivery system and engine
control module. OBD-I was a step in the right direction, but lacked any requirement for standardization between different
makes and models of vehicles. You still had to have different adapters to work on different vehicles, and some systems
could only be accessed with costly "dealer” scan tools. So when CARB set about to develop standards for the current
OBD system. In this development standardization was a priority and standardized 16-pin data link connector (DLC) with
specific pins assigned for specific functions was developed. The standard OBD-I11 port is shown and below.

This 16 pin OBD-II port is presented in vehicle, location of this port is changing from one vehicle to another. By
connecting to this OBD-II port, the diagnosis scan tool is communicates with vehicle’s ECU (Engine Control Unit). After
communicating with ECU, it reads the all error codes in ECU. These error codes are called as DTC (Diagnostic Trouble

Code).
Explanation of OBD2 Diagnostic Trouble Codes

XXX XX

T,

| 1 - Fuel & Air Metering

Fault Description

2 - Fuel & Air Metering (injector circuit)
3 - lgnition System or Misfire
4 - Auxiliary Emission Controls
| 5 - VWehicle Speed Control & Idle Control System

S - Computer Output Circuit
7.8, 9 - Transmission {(Gearbox)
AL, B, C - For Hybrid Propulsion

| O- Generic OBD Code
1 1 - Vehicle Manufacturer Specific Code

I B - Body {(Includes A/C & Air Bag)
C - Chassis (Includes ABS)
P - Powertrain (Engine & Transmission/Gearbox)
U - User Network (WWiring Bus / UART)

Fig.3- Structure of DTC

DTC:0OBD-II gives us standardized Diagnostic Trouble Codes (DTC) which are almost similar in all vehicles from 2010
in India. A DTC is an error code that describes us the full information about type of faults and location of faults
presented in the vehicle. A simple Structure of a DTC is shown below.Trouble codes are how OBDII identifies and
communicates to technicians where and what on-board problems exist. The first number in the DTC indicates whether
the code is an SAE generic code (applies to all OBDII systems) or is specific tothe vehicle manufacturer.The remaining
three numbers provide information regarding the specific vehicle system and circuit.

V. TYPES OF ERRORS

1) TEMPORARY ERRORS: These errors are often generated and can be simply cleared by switching off and restart the
engine.

2) SEMI TEMPORARY: This type of errors can be cleared by removing the battery connection and connecting after some
time.(Minimum of 20 minutes).

3) PERMANENTE ERRORS: These errors are only cleared by proper inspection and diagnosing with efficient scan tool.
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V. SCAN TOOLS USED
=  Scan Master ELM 327
=  Mahindra Smart Tester
=  Mahindra i-Smart.
= BOSCH KTS 570
=  BOSCH KTS 520.

VI. MAHINDRA DIAGNOSIS SCAN TOOLS

1. Smart Tester
2. l-smart

SMART TESTER: In this scan tool, separate software for each different model vehicles are exist , for example separate
for Scorpio, Bolero, Genio and so on.

I-SMART: This scan tool does not required any separate software for different models, in this, there is an option to
choose the required model and variant.

EQUIPMENT REQUIRED: PC, Connection cable, Smart locker. These equipment are similar for both Smart Tester and
I-Smart except Smart Locker. I-Smart does not required smart locker.

At MG Brothers Mahindra, dealer service center,Anantapur, smart tester is allotted for Commercial section and i-smart
is for only Personal vehicles section. Commercial section covers the models Bolero, Bolero Pickup, Genio, Thaar, Supro,
Jeeto, Alfa, where the personal section covers remaining all Mahindra four wheeler models such as Scorpio, XUV, TUV,
KUV, XYLO, Renault, Logan etc.

VII.  WORKING OF SMART TESTER
After connecting the cable to the Vehicle OBD-II port, after Switching on the Ignition key of the vehicle and connect the

USB port of the cable to the PC, by selecting on the required software icon like Bolero, a window appears like shown
below.

Ene] | €3O | e (= 11 e e tmanstie 1-. SRR O
As shown in above figure, the main menu consists of six options. They are as follows

1.DTC

2. Read ECU ID

3. Live Data

4. Write Data

5. Actuators

6. Analysis.

1. DTC: In this option, DTC (Diagnostic Trouble Codes) are obtained for the connected vehicle. This DTC
consists of 5 digits like P2138. An example of this option is shown below.

[ e e —— e Am A e
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2) Read ECU ID:This option provides the entire information of the vehicle such as VIN (Vehicle Identification Number),
Part Number, Hardware version, ECU serial Number, Dataset ID and Model Number.

3) Live Data:This option shows all live data both in Graphical and Numerical form. Following fig shows the Live Data
option. Here, live data such as Engine RPM, vehicle total speed, Battery voltage fluctuations etc. are available.

Tool v2.2 VI: MAIXX2GREESISIT02

Live Data: Sensor Frame Data 1

%

'I 8 DIC REGISTERED: 6 VIN: MATXX2GRKES151702 DATASET [D: XDBIIHOG 11:58 AM 7742017

a1 =i

4) Write Data:In this option, can write injector coding. Injector coding like as follows.By writing exact injector codes in
this option, EMS ECU can take and register correct codes in it.

This results proper functioning of the nozzles by providing required quantity and pressure of diesel. This eliminates
unnecessary knocking and all other noises.

5) Actuators:This option facilitates to check whether the components are working properly or not. This checking is
limited for only some components based up on the Model and Variant of the model.

B mz01 0% Diagnosts: Tool v22 VIY: MAIKRGRKESIS1 102 - I =181

Actuator [Dearborn Group Techaology. Inc. - Pythan B %]

Mahindra

ﬂ \/ F
b \-% J DTC REGISTERED: 6 WIN: MALXK2GRKESI51702 DATASET ID: ¥DBI3HIE 11:58 AM 7/4/2017
piscONCCT EXIT

SVS LAMP MIL LAMP

oTC 9 Tost Hot Launchd 0 Tost Not Launched

[ W Lo Tes W e Tos
REXDECD 1D —l Q
AC _ METERING UNIT

@ Test Nt Launched O Test Hot Launched

(1) twenten I © Lownentest

EGR FAN
O Test Nt Launched 0 Test Hot Launched
§ Louch Tost I & L Tes

6) Analysis:In this option, analyzing of data is available. Comparison the data with another relevant data is also available.
An example is shown below.

I orcneaprenco: o [ ncrinsocakessime [oasser mesoosvos [ 1A 71172017

=04

Signal Name

oC

®

LIVEDATA

WHITE DATA

ACTUATOR

Datafs) , Unit
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VIII. MAIN SENSORS USED IN VEHICLES

Fuel Temperature Sensor (FTS).

Rail Pressure sensor (RPS).

Mass Air flow sensor (MAF).

Crankshaft Position Sensor (CKP).
Camshaft Position Sensor (CMP).

Throttle position sensor (TPS).

Vehicle Speed Sensor (VSS).

Engine Coolant Temperature Sensor (ECT).
9. Brake Switch Sensor.

10. Clutch Pedal Switch Sensor.

11. Oxygen Sensor(Lambda Sensor) (in Petrol).

N~ WDNE

Fuel Temperature Sensor:lt is fitted in the return fuel line so as to monitor the fuel temperature as the viscosity
of the fuel is to be maintained for lubricating the high pressure pump.

Rail Pressure sensor: It is fitted in the common rail line so as to it regulates the fuel pressure in the common rail
depending up on the pressure required in the injectors.

Mass Air flow sensor:A hot film air mass meter is selected for this purpose. It is fitted to the induction manifold
so as to understand the incoming air density. It is incorporated with IAT sensor for measuring the intake
temperature as well.

Crankshaft Position sensor:It is the most important sensor and is fitted on the crankshaft either at front or rear.
It measures the engine speed and also the TDC position of no.1 and 4 cylinders and sends signals to ECU.
Generally this sensor will be of induction type. If this sensor fails the vehicle will never start.

Camshaft Position sensor: This is to indicate the TDC position of all cylinders of an engine as per firing order. It
is generally mounted on the camshaft and triggered by a pin or unequal slots. Generally Hall Effect sensors used
for this purpose. Even this sensor fails the vehicle will continue to run until switched off.

Throttle Position Sensor:It is incorporated with brake switch signal and it controls the quantity of the fuel
supplied to the injectors.

Vehicle Speed Sensor:This is fitted at the output shaft of the gear box to send the signals to the ECU about the
speed of the vehicle. This is generally of Hall IC type.

Engine coolant Temperature Sensor:The ECT sensor is a negative temperature coefficientthermistor which is
placed in the water jacket of the engine cylinder head. It is basically a resistor which changes its value
depending up on temperature changes and is one of the most important inputs to the ECU. In case the ECT
sensor fails ECU fixes a temperature value for calculation of the injection.

Brake Switch:Brake switch signal is also used to control injection when brake and accelerator both arepressed
simultaneously. When the brake is released TPS signal is returned and injection operation is normal. This
applies only when the vehicle is running.

Clutch Pedal Switch:This is fitted to prevent the engine RPM from increasing when clutch pedal is pressed. For
changing the gears. The ECM adjust the injector fuel quantity.

Oxygen sensor (Lamda ‘1’ Sensor):The O2 sensor is used in the petrol vehicles which measures the amount of
oxygen still present in the exhaust gas and transmits this information to ECU in the form of Voltage.
Accordingly the injection quantity will be corrected by the ECU. It is fitted in the Exhaust pipe system.

IX. FREQUENT ERROR CODES OCCURRED IN BOLERO

Main DTC’s and frequently getting DTC’s in Mahindra Standards.

P1832-AuthenticationFailed\Immobilized condition
P183F- EMS in locked state.

P0405 — EGR valve short circuit to ground.

P172A-- Clutch 10% signal Error.

P2138 — Plausibility Error b\w APP1 and APP2.

P1605 — Volatile Memory Error.

P1833 — Signature mismatch.

P0204 — 4" injector open load Error.

P8044-Signal from EMS ECU is not received by ICU.
P8048- Signal from EMS ECU is not received by ICU.
P0501 -- Vehicle Speed Sensor Error.

U1417 - Invalid format for Immobilizer key Message.
U1105 — No CAN communication b/w EMS ECU and ICU.
U1005 -- Partial Communication b/w EMS ECU and ICU.
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X. BOSCH DIAGNOSIS SCAN TOOL (KTS 520)

KTS scan tools: In Bosch KTS series, several types of scan tools available such as KTS 510, KTS520, KTS570, and
KTS590. Among these variants KTS590 is latest version and it has so many upgraded features like Immobilizer
unlocking, Actuators testing and so on where in previous versions actuators testing is limited to only some important
components and no Immobilizer deactivator in them. In this study KTS 520 is used to scan and detect errors in vehicles.
The clear procedure of detecting errors with KTS520 is shown below.

KTS520: By clicking the icon ES [tronic] 2.0, 520 is opened and some options are appeared.
Vehicle Identification:First it is required to select the vehicle. The Identification takes in 8 ways as shown below.

@ Esyonic light _a
© BOSCH kses 7 = H

l Vehicle info I Diagnosis I Equipment

Vehicle Identifcation

IR Retey Lestan vetices KA key 0] [Ty ceticateno. (] Type-MinatcitnoF| )| | =
Couiry Al E Model series D

Vehicle Type Car E

Drive Type Diesel E e D

e E Engine code D

Type :‘":;'e""“d" Uters KW Yearofmanufacture  Engine code

1) By Description
2) RB key
3) Last 30 vehicles
4) KBA key{D}
5) Type certificate no.{CH}
6) Type mine/cnitno.{F}
7) Kentekenplaat(NL)
8) Nummerskylt(S).
Among the above all options, our Indian users mainly use first and third options only.
1) By Description:In this vehicle identification type, several information’s are required to identify the vehicle such as
country, manufacturing company, type of fuel, model, variant and so.
Vehicle Type:In Vehicle type option, selection goes either it is Car or Truck or any other type.

@ ESiftronic] ight -8

&) BOSCH

| Vehicle info I Diagnosis I Equipment

Vehicl dentication
RBey | Last30 Vehickes] KBAkey D) Type crticate no.(CH TypelineCritnodf) | L)
Country Al

=
=
v

Model series

4 =

Vehicle Type Car hd
: e
Drive Type Tk
Meke Engie
Miscellaneous
Trailer
Lawn maintenance unt
Type Saws, grinders KW Year of manufacture  Engine code
Snow sledges
Bus

Engine code

= & =

Manufacturer:In this, selection of Manufacturer Company of the vehicle is required.

Model Series: After mfg. company selection, vehicle model selection required.

Series Type:In selected model, there is a chance to present multiple variants depending on the year of release.

Engine code:In general, Mfg. companies may change engines from previous year to recent year. In those situations it is
required.By providing all above information, required vehicle can be select.

Last 30 Vehicles:If a previous customer wants to re connect his\her vehicle with in the limited period, then this

identification option is used. In By Description type of identification, by providing all information software itself finds
required vehicle as shown below.

@IJAERD-2017, All rights Reserved 482



International Journal of Advance Engineering and Research Development (IJAERD)
Volume 4, Issue 8, August-2017, e-ISSN: 2348 - 4470, print-ISSN: 2348-6406

ESi{tronic] light - o IEN
() BOSCH MARUTI Eeco 1.2i11.2/ 540 kW { 0172010 - K108
[Q Vehicie nfo I‘ Diagnosis || ] Equipment
Vehicle Identification 5/30
[ [, o e 11 [ ]
vt e S v = — ==
Internal Model Year of 2
Make Type R Liters kw dichin Engine code
FIAT Liea13J0 110 13 630 122008 - 199.A3.000
TOYOTA Innova 25, CRDI - 25 750 0372005 04D
MAHINDRA Scorpio 26 CRDe - 26 850 02/2005-062009  SZCRDe
MAHINDRA omkhadad 25 460 | 05/2005 - 0222007  MDI 32007C
MARUTI ec
FORD Fiesta 14T0Ci  JD, JH 14 500 | 11/2001- 092008  F6J.
FORD Fiesta 14T0CI - 14 500 0172003 - FBIC
CHEVROLET Beal 121 1300 12 600 1212009 STECH
RENAULT Logan15dCi LS 15 480 06/2005- KIK 790
MARUTI ovnla0me |y 12 6.0 032008 D13A
MAHINDRA Scomio22CRDe - 22 870 1172007~ mhawk CRDe
FORD Fiesta 16TOCI - 16 B60 112005- 1212008  HHJ
EcoSport 1.5 v 2
FORD i | oA 15 660 | 082012 Duratorg VOI
TATA (TELCO) i b 30 850 082005 - 092007  0BJTZ

On selecting the searched model, another three main options will be highlight and they are the main options to get in to
the actual diagnosis

=] Eslltronicl light o Il
=

(1) BOSCH MWaRUTI/ ERTIGA 1.2 1.2/ 660 KNI 172012 1012 KTS 525 7=
l%a' Vehicle info I" Diagnosis I|I| Equipment

Vehicle Identification

T RBkey | jLast30 | KB key (D) [Type certcate no. (cHy [ Type. I i | =T»]
Gountry All -] ERTIGA

Modelseries  ERTCA -
Vehicle Typa car |

Typa ERTIGA 1.2 |
Drvée Type Diesel ]|

Engine code Di3A -]
ke MARUTI ~]

101

Type ;‘::’;:' =t Liters KW Year of manufacture  Engine code

Three main options are
1) Vehicle Info
2) Diagnosis
3) Equipment.

1) Vehicle Info:In vehicle info option, again there are six options. They are
1) Vehicle Details
2) Equipment System
3) Diagnosis Socket.
4) Important
5) Important Make Info
6) Abbreviations.

Vehicle Details:
In this option, the entire information about the selected vehicle is displayed such as Engine number, engine description,
capacity, cylinders, and engine type and so on as follows.

=) iforic] liht o N

Chassis design
Ao design
Mo configuration

Engine code 199 43 000
Engine designaton [
Furihes engine types -

Capacity 131012481

Cylindsrs 4

Engine type Diesel engine, Turbocharger
Design -

Misture preparaion Common Rail System

£l sys votage 12v

Leunch market -

Cauntry of menutacture Indss

R kety FIAZ256
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Vehicles Tested with KTS 520:
Linea(FIAT)
Safari(TATA)
Innova(TOYOTA)
Ertiga(MARUTI SUZUKI)
Eco Sport(FORD)
Beat(CHEVROLET)
Bolero(MAHINDRA)
Fiesta(FORD)

VVVYVYVVYY

Different types of Warning Symbols are shown below:

iy - S ESP
L)
i&*@@'éb' D A e 7 ® =
—— L =

1 ELECTRONK STABRITY
'WATER IN FUEL IEMWIWW WBEN\H.DMIER EXTERIOR BULB HGH BEAM TURN SIGHALS II’PERAH mr!llﬂ DOOR LOCK lll-lﬂ“ll-l PROGRAM ! BRAKE

ELECTRONIC
uuuuu FAILURE SPEEDCONTROL  ASSIST SYSTEM

iﬁ@(jy - 20 —» M@(_l)‘%@')

BRAKE SYSTEM
REARWNOON | WADSHELD  MASTERLIGHTSG  LOWBEAM JEVACTUATE  UPPERAMD LOWER  NEATEDSEAT  WIDOWLFT  TIRCpRESSURE  HLLIESCENT  WARNBG PARKING
INTERMITTENT WIPER: BWITCH [POWER OUTLET) HiGH MONITOR CONTROL RRAKE

«iam"" ;oaw@@am@

FRELFLLUGE  RSUTNSON WRONSIDWABER 0ONELOWT  FONTFONUGHI  WOODRELEAGE OWERAR  REGRCULATON  comvemnoL TRACTION ALL WHEEL  FAILURE OF ANTI-LOCK
ALEVIL WINDOW DOWN CONTROL DRIVE BRAXING BYST i

7 Gm @ 00z O$ (AR W’J a 2 JA  awor  smae

WNOSHIELD, LIFTGATE RELEASE ELECTRONIC BRAXE SYSTEM
EMaiNE OL REARMOOW  ELECIAGALLY  MAKLGHTS  AEARFOULasp ANDLFTGATE  DEMOSTAMD  VENTLATMGFAN  WHOOWLOCK THROTTLE FOUR WHEEL i
DEFROST HEATED oPEN LOWER coNTROL DRNE BRAKE

T @ T A e G

HAUL

HEATEDMAROR  VMDSHELO  WETUMENTPANEL  GEATBELT SUONADOOR  TRUNK/DECK AR CONDTIONMG  CHUDSEAT RECOGNITION WARNING TOW | HALIL

BATTERY
CHARGING DEFROST TETHER ANCHOR BUTTON

W @2\@@, & oL

Lowts auciions
Glow pLug WINDSHELD WIPER ~ SDE AREAG  AIRBAG MONGOOCR | MERUENCH LIGHTER AND 1 UCONNECT™™ HAZARD FOUR WHEEL
ST TLUD "D RASHe CRROREN Laren)  BUTTON BAIVE LW

sas K.
@ {E} .-..F.-. mimBRe M9 /g\ oinp ol b‘ [RA]
WALFUNCTION TRANS NGINE COOLANT  SUPPLEMENTAL PASSENGER CONVERTIBLE COI\’H“IIE BEE OWNER'S 81910970
INDICATOR LIGET OIL TEMP MPERATURE  RESTRAINT l\’IYlI AIRBAG OFF TOP DOWM WANUAL 130 of

4
Low

XI. CONCLUSION

This Engine Diagnosis for Detecting Errors project provides effective knowledge about the scanning and
diagnosing the vehicles with simple scan tools like Scan Master ELM 327, Bosch KTS-520, and KTS-570. By this
project even village drivers and owners also easily scan and diagnosis their vehicles without taking their vehicles to cities
and experienced mechanics. By better health monitoring of vehicles, unnecessary replace of spare components is
eliminated. Good Health monitoring system results in decrease in emissions and fuel consumption. It also eliminates to
carry out different types of OBD cables (Data Link Connectors) by standardization of OBD-II protocol with universal
Diagnostic Trouble Codes (DTC). Awareness about low cost diagnosing process and economical scan tools can be
achieved.
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