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Middle-East European Automotive Situation
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What Manufacturing Means?

e “[Manufacturing in the US is] the vanguard of innovation ...
- 9 percent of jobs,

11 percent of GDP,

35 percent of engineers,

69 percent of private R&D, and

90 percent of our patents.”

Bruce Katz (a vice president at the Brookings Institution),
US Manufacturing: The Misunderstood Economic Powerhouse, Industry Week, January 15, 2013.

WORLDWIDE AUTOMOTIVE INDUSTRY
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R&D expenditures of research sites at enterprises in
Hungary (KSH 2012)

63. A villalkozasi kntato-fejlesztd helyek K+F-raforditisai gazdasigi gak szerint, 2011

e All R&D expenditures

* Processing industry
e 131 B Ft (55%)

* Vehicle production

 239B Ft

* 18 B Ft (8%)

* Machine production

* 14 B Ft (6%)

{nillié forint)
Szimjel Gazdasigl ag. EA+F- Ebbal:
digazat raforditis | K+Fokiltség | K-+F-bemhazas
Mindisszesen 238 6TL.O 2017189 I504L1
Ebbal
A Mezogazdasig. erdtgazdilkodas, haldszat 42548 332001 9347
¢ Feldolgozdigai 131 099.0 107 3153 237837
Ebbal:
CA Elelmiszer, ital, dohdnytermék gyartisa 34533 24727 9306
Vegyi anyag. termek gyirtisa és pyogyszergyirtis 55 5311 47 5380 79931
CG Gmi=, miianyag & nemesfim dsvinyi tennek gyirtisa 41804 26587 17217
CH Fémalapanyag és fémfeldolgozis termék gyirasa 62211 2 5609 3 6602
CI Seimitégép. elektronikai, opiikai renmek gydrtisa 143983 12 763 3 16350
CK Gep, gépt berendezés gyartasa 14122.1 114202 27019
CL Jammigyartds I8 297.0 161432 21538
M Egvéb feldolgozdipar; ipani gép, berendezes fizembe
helyerése, javitisa 59926 50851 07,5
D-E  Villamosenergia-, giz-, gozellitds, leghondiciondlas,
valamunt vizellatis; szennyviz gyiijtése, kezeldse,
hullsdékpnzdilkodis, szennyezbdésmentesiés 25 3700 725
F  Epitiipar 1065.5 8444 2211
G Remeskedelem, gépiannigavitas 28 054.2 247103 33439
Informicié, kommunikicid 30 7302 13 8341 18851
M Szakmai, tudominyos, miszaki tevekenység 49 ARG.4 44 6201 5066,3
Ebbol
MBE  Tudomdnyos kutatis-fejlesziés 400294 356512 33782
7211 Biotechmoldgiai kutatis-fejlesziés 7 BE8.4 6 08,1 9803
T219 Egyéb természetmdomanyl, miszaki
kunatas-fejleszies 310968 28 7183 23803
7220 Tarsadalommudomanyt. human kutatas-feylesztés 10442 10268 174
P Okctatis 12.4 121 6.3
Q  Hunhi-epdszsdaiiayi, szocidlis ellatis 6518 2806 3712
5  Egyéb szolgiltatas 5875 Slad 1.4
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Cycle of Research and Development

Implement, Study Synthesize and
and Improve Make Theories

Enterprises Universities
Design, Develop K/Expore, Hypothesize
and Test and Clarify

What makes the cycle sustainable?
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Main Areas of R&D in the Automotive Industry

Vehicle Development
— Safety systems (crashworthiness, restraints, active/passive safety devices)

— Customer interface

Energy and Environment Systems and Electronics
— Combustion —Sensors
— Electrochemical — Vehicle controls
— Recycling — Telematics/vehicle communication
Manufacturing Systems
Materials — Manufacturing processes
— Advanced lightweight materials — Robotics
— Biomaterials — Computer-Aided Engineering

— Nanotechnology

Becoming more interdisciplinary...
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60

. 100 sensors
microprocessors

Average car

10 M lines

1 mile wire
of code

>

Basic Infancy

il .

Remote Keyless Entry f_!de';’"p"’d S§"5°f ADAS & V2X

Integrated Powertrain Control TEETESSUIE SEYENNE Semi -> Fully Automated
£ Electronic Instrgment (;Iuster Steer-By-Wire

Crash-Sensor Diagnostics Brake-By-Wire DSRC-based Safety Systems

Theft-Deterrent Systems Drive-By-Wire
p— - . | .. .

Traction Control Keyless Vehicle rr:;dglg::%i%lgon Audifience

Adaptive Suspension Occupant Sensing
. Rollover Sensing :

Proactive Control Systems
Multiplexing Collision Impact Mitigation
I Diagnostics 5
Navigation Systems Sensor-based Warning
£rtise Sontral Ride/Handling Control Assist
- Trip Computer CD Player g
Service Indicator Adaptive Cruise Control
Breakerless Ignition Antilock Braking Stability Control
~ Lamps Alternator Cellular Phone
Starter Single-Point Crash Sensor MP3 Player
Cassette Player Vehicle Immaobilizer Satellite Radio
* Horn Radio 8-track Player
Generator Electronic Fuel Injection DVD Player . £ . h
et iroRic Trarisnission Controls Source: Center for Automotive Researc

e 1 [ 3 1 1 1
Early Automobiles 1970 1980 1990 2000 2010 2020 2030
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FACULTY OF INFORMATION
TECHNOLOGY

Dr. Laszlo Czuni

University of Pannonia
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Let there be light ... and Vision

Virtual Environments and Imaging Car projecor measurements
Technologies Research Laboratory |

— Light production
— Sensing — Perception
— Measurement

Hit6 tonk LED

Elsé tukor
Hats6¢  ——1—s
takor o
Sikliveg
lezaras
Tarto oszlop———— direkt
reflektalt g
< / fénysugarak i
jarda / =
Uttest jarda E

Development of LED lamps

Artificial aging of LEDs
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Sensing and Processing...

Independent motion detection

Sensor Networks Research Laboratory

— Noise source localization

— Vehicle classification

— Event detection with various sensors (accelerometers,
gyros, microphones, PIRs, magnetometers, etc.)

— Optimal network communication protocols

Feature point selection

u 150
: Points of moving
Image Processing Research Laboratory ol
— Motion detection . .
— Object recognition (D, - Ll
o e a a Ju®: 5 P N L " * uy :
— Data mining in image databases . W&J P >
— Video analysis e .
Focus of X
Expansion

Analysis of optical flow
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Optimization for production and logistics

Advanced Process Optimization Research Laboratory = .o .. ...
— Strong mathematical background = | i
. 5 »
(process synthesis, graph theories) . I \l_/
- . u
— Decision support systems for supply chains =i 3
— Scheduling Suppliers (e.g. for power plants) =_E A
. . . o= = = -/
— Supply chain simulations - ’ )
— Optimal production planning =

Manufacturers Distribution Consumers
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Optimal Energy Systems — Energy Systems Integratlon

Intelligent Control Systems Research Laboratory
— Energy systems integration

— Energy systems control

— LiFePO, battery modeling

Process Integration and Intensification Research
Laboratory

— Life cycle analysis of energy systems

— CO, emissions reduction and mitigation
exploiting IT tools

— Integration of Renewable sources
of Energy into Energy Supply Chains

Limited Controllablllty

Fast Intervention

Battery Pack

EV
Battery

~‘_hm% v\
<=

Electric Machines
Battery
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~ Uncontrollable i
Maximum Power Control

Solar PV

\/

Controllable

Wind Generator

Slow Intervention !

Grid Synchronized J!

Inverter

i

BioGas/Biomass | !
| BioEthanol
Biodiesel
Generator

. ﬁ"ﬁ~ |

Greenhouse

Lt

Low Voltage
Local Grid

Low Voltage Inner Grid >
Switch Linear Linear Nonlinear
Ohmic Inductive Load
S Load Load
o | o § | EE

Island Mode /

Grid Synchronous Mode




J1C ¢

JARMUIPAHI KUTATOKOZPONT
- VEHICLE INDUSTRY

nno

mobilitas

Discrete Diagnostics for the Industry

Intelligent Control Systems Research

Laboratory

— Fault Mode and Effect Analysis (FMEA)
— Hazard and Operability Analysis (HAZOP)

— Process mining

Q
o) 7o
B rgne;
o @ o -y ( Vin
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|I \: |'/v. \'L\ \/ n? )
® = \ vin
I\ . O nNo 7 \ NO) 7-
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SO \ O ww
A @ NORMAL
B oy R o + toa(1
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Coloured Petri Nets Models

Process mining to diagnose
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FACULTY OF ENGINEERING

Dr. Dénes Fodor

University of Pannonia
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Faculty of Engineering — Education
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Faculty of Engineering — Research groups

9 Institutes

21 Research
groups
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MAGNETORHEOLOGICAL AND
ELECTRORHEOLOGICAL
FLUIDS

Complex Liquids Research Group
Head of Research Group: Dr. Istvan Szalai

Institute of Physics and Mechatronics
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Electro- (ER) and magnetorheological (MR) effect

structure formation

liquid + solid particles induced dipoles (chains, columns)

change in properties:
rheological (viscosity),
dielectric, optical, ...

magnetic analogue: MR fluid (um sized particles)
ferrofluid (nm sized particles)

\

ferrofil _id

smart materials: various properties can be controlled with external fields
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MR or ER based applications

 Dampers (ER, MR)
* bridges: China, Croatia, Netherlands
* (Maurer Sohne GmbH)

* buildings (seismic application, wind)

* Suspensions (MR)
* shock absorber:

 commercial: MagneRide
* Audi, BMW, Ferrari, Cadillac, Chevrolet
* military: Humvee (LORD corporation)

* engine mount (Porsche)
 seat suspensions (trucks)

nno

mobilitas
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MR or ER based applications

e Clutches (MR)
 trucks, SUVs (General Motors)

* hybrid vehicle for public transportation:
AutoTram (Fraunhofer IVI)

* Brakes (ER, MR)

* human prosthetic limb: Rheo Knee (Ossur)

e aerobic machines

* Ferrofluid applications
 Liquid seals (hard disks)
* Heat transfer
e Magnetic hypertermia (cancer treatment)
* MRI contrast agent
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FUELS AND LUBRICANTS

Sustainable Mobility Research Group
Head of research Group: Dr. Jené Hancsodk

Department of MOL Hydrocarbon and Coal Processing
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Development of fuels, lubricants & system elements

PRESERVATION
OF RESERVES

CONSUMER

/ : — N\ SATISFACTION
eNnviRONMENTAL /| FURLEONONL
PROTECTION  / )
[ WASTE SALVAGE H RELIABILITY ’ COMFORT
| | [ | |
. [ i LOW I:-IAINTENAN(E , W
LIMITATIONS = -
[ GENERAL FUEL QUALITY ’
L r i y i

LOW COST

[ GOVERNMENTAL LEGALISATION 1

ENGINE DEVELOPMENT

__________ ‘ 1 « ‘ - TRIBOLOGY

_ -l ENGINE OILDEVELOPMENT
FUEL DEVELOPMENT )

~

!f AFTERTREATMENT \
CATALYST*

VEHICLETECHNOLOGY

*including particulate filter

Hancsok, J., Kasza, T.: ,,The Importance of Isoparaffins at the Modern Engine Fuel Production”, 8t International
Colloquium Fuels 2011, Németorszag, Stuttgart/Ostfildern, 2011. januar 19-20.,



TS o

) mobilitas

Quality improving of fuels and lubricants

. Hydrocarbon products with high hydrogen content

* (methane from alternative sources, gasolines or diesel fuels rich in
isoparaffins from crude oil and dlfferent wastes)

* Wide raw material range, economic production
* Very high octane or cetane number

e Clean burning - environment friendly

* Operating experience, known safety aspects

* Fuel/energy saving engine oils and gear oils

* High isoparaffin content base oils (80-85% of engine oils)
* Based on crude oil, including isomerization

* Based on biosynthetic gas (isomerization hydrocracking of heavy Fischer-
Tropsch bioparaffins)

e Performance additive packages with high efficieny
* (-> longer oil drain interval, environment friendly, friction and wear reducing)

* Partners:
MOL Plc. = MOL-LUB Ltd. — Hungrana Ltd. — Rossi Biofuel Ltd.
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Own results for the future
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Selected properties of biogasoils from waste tryglicerides and bio synthetic gas (bioparaffins)

Bioparaffins CEN CW/
EN 14214:2012 | EN 590:2012 15940:2009
Property g b biodiesel Diesel gasoil |Paraffinic diesel from
Bi | b'y ki et.'li (winter grade) | (winter grade) synthesis or
i \igasal hydrotreatment
Density, kg/m?3 775-785 770-785 860-900 820-845 770-800
Cetane number 75-90 66-81 appr. 51 min. 51 min. 70
Cold Filter Plugging i appr. 0 — ; " .
Point (CFPP), °C appr. (-15)- (-35) (-35) <-5 <-20 <-20
Heating value, MJ/kg appr. 44 appr. 43 appr. 38 appr. 43 n.a.
Heating value, MJ/dm? appr. 34 appr. 34 appr. 34 appr. 36 n.a.
Polycyclic aromatic
0 0 0 max. 8 max. 0.1
content, %
Sulphur content, mg/kg <1 <10 <10 <10 <5

Hancsok J., Eller Z., Pélczmann Gy., Varga Z.: ,,Sustainable Production of Bioparaffins”, Chemical Engineering Transactions, 2013, 35(2), 1027-1032.
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AUTOMOTIVE RESEARCH

Software Sensors Research Group
Head of Research Group: Dr. Dénes Fodor

Institute of Mechanical Engineering
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Continental-University Cooperation

* Automotive system engineering education (MSc level) beginning from
2010 September with the strong support from Continental Automotive
Systems (for BSc graduates in mechanical, electrical, technical
informatics and mechatronic engineering).

e Establishment of a new department called ,,Automotive Mechatronic
Systems” inside the Mechanical Engineering Institute to support the
education and research activity of the Continental AES school

* Research and development projects:
* Vehicle-Dynamics-Based Tire-Road Friction Coefficient Estimation
* Development of a Bike ABS Prototype
* Sensorless Rotor Position Detection of PMSM
* Deflation Detection System (DDS)
* Side Slip Angle Estimation
* Conti-Uni Verification Project (HIL testing of ECUs)

* Till 2013 second semester 23 graduates from which 14 are today
Continental employee
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Continental-University Projects

Active Steering wheel
booster with angle sensor
TMC and

Hydraulic
control unit
with integrated
electronic
cantroller

2 pressure
transducers

Engine
mahagement

Yawrate
sensor

4 wheel speed | Lateral acceleration
sSensors . ‘f sensar

’ !“ Optional:'
P 3 & SWT-
~___ % sensors

ree

nno
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Active Safety Systems
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Tire-Road Friction Coefficient Estimation

* Improve active safety systems
e Anti-lock Braking System
* Electronic Stability Program
e Traction Control System

* Real-time estimation algorithms
* Slip-slope method based on longitudinal vehicle dynamics

=
)
L

=
o
L

Asphalt

o
)

Wet asphalt

2
o

Snow

Coefficient of contact forces p

Ice

* Cornering stiffness method based on lateral vehicle dynamics =, “—F—F—23—3+—7—
e Burckhardt method based on wheel dynamics

Slip A [%]
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Tire pressure monitoring (deflation detection)

* Nearly 30% of traffic accidents caused by flat tires

e Lower tire pressure increases fuel consumption and can
lead to loss of traction

* Tire pressure monitoring became mandatory equipment
* Indirect deflation detection

DATA PROCESSING {SOFTWARE SIDE) 14
ol SIGNAL CONTROL | 1.2¢
! » —» ACTUATORS ———¥ <
WHEEL PROCESSING ALGORITHM ,
SENSGORS |
1.4 (ROUGH ROAD DETECTION, ; ir
| ACCELERATION, ...) | - ‘
1 | 0.8
DRIVING E
CONDITION ; nEk
INTELLIGENT | 04F .
LEARNING |
ALGORITHM |
i | 0.2} E
TIME |
wesp| MEASURE- — — —» 0 1 1 A
ASUR SAMPLE COMPARE WARNING | b 50 26 a5 80 100

[Hz]



PIEAES nno

JARMUIPARI KUTATOKOZPONT
H=5EARCH CEMIER G- VEHICLE INDUSTRY

Hardware-In-the-Loop simulator

PC

Windows 7

Matlab 7.10.0 (R2010a) e

A | l
Tesis veDyna 3.10.4
NI Veristand 2010 |je=
X
2
Real-Time system and the expansion |/O E
modules w
*ch NI PXI —
i USB .
= t I I t -— MOST interface
Digital and
FlexRa LIN CAN
B analog /0
[ B —
k v E 1
FlexRay, CAN [ .
exnay, analyzer ECU Electric motor
—

(AUTOSAR compatible) ~
emulator
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Sensorless control of PM synchronous motors

Laminated
iron stack

Hall sensors
Control magnet

L] - :
/ -
) x
o

* Slotless PMISM — aircore winding
* Magnetic anisotropies caused by rotor magnets

Balancing rings

3 phase knitted Rotor
maxon winding (permanent magnet)

maxon motor

driven by precision
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Sensorless PMSM drive
Speed Current (torque) Inverter
control control r— - - — — o — T T e
W - ':r_m.@.[ ~ [ K D, T,
: N N 4@
!
Field ~=(dg : Inverter ]
ie
weakening |/ abof | cOntrel
i u | _—'| T. D, T,
TR L
|

Current
sensing

AAA

| 9 Position
sensing

| w Speed
| sensing

* Replace position and speed sensors with a ,, software sensor”

* In cooperation with Maxon Motors
maxon motor

driven by precision
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Bosch-University cooperation

* Battery Sensor Testbench
* Electronic Battery Sensor Tests

-
>

U — 1

Unit of feedback +

Estimator of parameters and states

B

r Y

L

Model of the battery
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) BOSCH

o

-

e

Load profiles

a2

Predictors

Charge-
predictor

C=

M

SOF_Q

Current

Voltage

X

"
[

Adaptation of parameters

- -
iy H

state variables
N

<]

L J

4

Sub-Algorithms

Battery Temperature
Model

Quiescent Yoltage
(Ugg)

model parameters

predictor
SOF_V

& oltage

Ageing
SOH
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Battery Sensor Testbench Development

* Automated testing of batteries
and Electronic Battery Sensors

* Precision battery measurement

* Sensor testing:
e Automated flashing

* Voltage, current & temperature
setting with programmable load

* Automatic test execution
(NI TestStand integration)

e Security module
* Overload protection
* Overheat protection
e Explosion protection

Chamber

ﬁgn’“c
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HW Control
(NI PXI)

GUl

Electrochemical
Impedance
Spectroscopy

PY TR T,

BOSCH

CANI/LIN block
NI PXI-8513,8516

Reference Meas.
(Ibat, Ubat, T)

NI PXle-6361

Chamber block
RS-232

Load & power
supply control

Overload
protection

Logging
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Battery Sensor Software Integration Test

 Automated software integration testing of EBS
* Test environment construction
e Specification and implementation of integration tests
e Switch to new development environment and compiler

CAN/LIN | l

TREIRTER ~ Electronic

Interface

module Battery
NEEIEEEE < Sensor

PC CANoe

a a

| JTAG
~ Programmer/ |
Debugger |
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Bicycle ABS prototype development

Controller Computer
and A/D Converter

nno
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HECU and
Pressure Sensors

Wheel Speed
Sensors
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Known Issues in R&D (Cooperations)

* Interdisciplinary aspect of automotive research
* Universities can contribute with strong theoretical background

* Problems to be solved
* Small sites, big projects, distribution of tasks
* Attraction of young engineers
* Migration
e Cultural diversity (enterprise, university)

e Sustainable R&D

Solutions by TAMOP

 |dentify knowledge potential and infrastructure

Form networks of research sites

Reach the critical mass for handling effort-intensive industrial challenges
Harmonization of bachelor, master and doctoral educational system
Cooperation in recruitments of young people
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Conclusions

* |[n the 20th century the scientific problems were
generated by scientists, our believe is that in the 21st
century the scientific problems will be generated by
customers

e University challenge:

* Provide a problem-rich environment, where the individuals
decide on which topic they would like to work

e Goal:

e Establish such an R&D atmosphere where industrial research
takes place in a university environment and the topics present
industrial interests.
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THANK YOU
FOR YOUR ATTENTION.

Dr. Dénes Fodor and Dr. Laszld Czuni
University of Pannonia

Contact

Email: fodor@almos.uni-pannon.hu
Tel.: +36-88/624-777

Web: www.uni-pannon.hu
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