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AN Contents
=0

 Research & Development at the
University of Pannonia

— Faculty of Information Technology
— Faculty of Engineering

» Industry-related case studies
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A Faculty of Engineering

University of Pannonia
Research Faculty 2013
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e Magnetorheological and
=0 electrorheological fluids

Complex Liquids Research Group
Head of Research Group: Dr. Istvan Szalai
Institute of Physics and Mechatronics
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A 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)

ferrofluid
smart materials: various properties can be controlled with external fields
Datum: 2015.04.02




A MR or ER based applications
20

« Dampers (ER, MR)

— bridges: China, Croafia, Netherlands & .
. (Maurer S6hne 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)

n Datum: 2015.04.02




A MR or ER based applications
20

« Clutches (MR)

— trucks, SUVs (General Motors)

— hybrid vehicle for public fransportation:
AutoTram (Fraunhofer IVI)

« Brakes (ER, MR)

— human prosthetic limb: Rheo Knee (Ossur)
— aerobic machines

« Ferrofluid applications
— Liquid seals (hard disks)
— Heat transfer
— Magnetic hypertermia (cancer tfreatment)
— MRI contrast agent

Datum: 2015.04.02




A Dielectric measurements
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Agilent 4284A

Agilent E4991A
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A Dielectric measurements

Nonlinear dielectric setup
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Magnetic susceptibility
20
measurements

Lock-in techniques

Stanford Research Systems SR844

SIGNAL RECOVERY
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A Rheological measurements

Anton Paar MCR 301 rheometer with ER and MR accessories

n Datum: 2015.04.02



A Research team
a0

« 8 feacher
* |1 research fellow
e 2 PhD students
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A Institute of Materials Engineering

Non-Metallic Inorganic Mafterials Research
Group

Head of research Group: Dr. Korim Tamas
Institute of Materials Engineering

n Datum: 2015.04.02



A Az Anyagmeérnoki Intézet fontosabb
WO szolgdltatasi portfélidja és eszkoézparkja

Szolgdltatdsok:

« Kémiai 0&sszetétel meghatdrozdsa nedveskémiai- és muUszeres
analitikai vizsgdlatokkal (CHNS analizator, XRF, spektrofotométer)

« Fdzisdsszetétel meghatdrozdasa rontgendiffrakcids, derivatografids
modszerrel (mindsegi, mennyiségi elemzés)

* Mikroszerkezeti vizsgdalatok elektronmikroszkoppal, mikro-
elemanalizissel kiegészitve, ill. nagy mélységélessegy, nagy
felbontdasu fénymikroszkoppal

« Hoszigeteld anyagok hdvezetési tenyezdjenek meghatdrozdsa

« Szildrdsagi  jellemzok  (nyomo-, huiuzd-,  hajlitd  szildrdsag)
meghatdrozdsa

« Specidlis anyagjellemzd&k (olvaddsi sajatsagok, szin, hdtagulds,
keményseg, viszkozitds, stb.) meghatdrozdsa

- Uvegek, kdtéanyagok, kerdmidk karakterisztikus fizikai- és kémiai
sajatsadgainak meghatdrozdasa

n Datum: 2015.04.02




A Az Anyagmeérnoki Intézet fontosabb
WO szolgdltatasi portfélidja és eszkoézparkja

Fontosabb muUszerek:
« Philips PW 3710 rontgendiffraktométer

« Philips XL30 pdsztdzd elektronmikroszkdp, energiadiszperziv
rontgenanalizatorral (EDR 288)

« MiniPal4 réntgenfluoreszcens spektorméter

« Fritsch Analysette-22 |ézeres szemcseanalizGtor

«  Wolpert 402M/VD mikrokeményseg méro berendezés

« THETA DILATRONIC dilatométer (1600 °C-ig)

« Zeiss MHO-2-, ill. Leitz hevitdmikroszkop (1500- ill. 2000 °C-ig)
« Konica Minolta CM3600d szinmérd készulék

« Brookfield RVDV-II+Pro viszkoziméter

« Q-1500 D MOM derivatograf

« NETZSCH Lambda-, ill. C-Therm hd&vezetdképesseg mérd
berendezés

Datum: 2015.04.02
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Az Anyagmeérnoki Intézet fontosabb
WO szolgdltatasi portfélidja és eszkoézparkja

pasztazo
elektronmikroszkdp
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A Humaneroforras kapacitds

« 40 egyetemi docens
(vegyészmeérnok)

« 316 PhD hallgatdé (anyagmérnok)
« 2 {6 technikus

Datum: 2015.04.02



A Fuels and lubricants

Sustainable Mobility Research Group
Head of research Group: Dr. Jeno Hancsok

Department of MOL Hydrocarbon and Codal
Processing

n Datum: 2015.04.02



A Development of fuels, lubricants &
system elements

PRESERVATION
OF RESERVES

CONSUMER

‘ - SATISFACTION
ENVIRONMENTAL [ PLELECOHONLY |
PROTECTION ;
[ WASTE SALVAGE J [ RELIABILITY ] [ COMFORT ]
R | i
T — [ ] LOW I:IAINTEI:IANCE . ]
LIMITATIONS :
[ GENERAL FUEL QUALITY ]
L} |

[ GOVERNMENTAL LEGALISATION } LOW COST

ENGINE DEVELOPMENT

__________ ‘ %

FUEL DEVELOPMENT

- TRIBOLOGY
— ~1__ENGINE OILDEVELOPMENT

y
\

( AFTERTREATMENT )
\\ CATALYST* /}/“‘
VEHICLETECHNOLOGY

*including particulate filter
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A Quality improving of fuels and
@0 .
lubricants

« Hydrocarbon products with high hydrogen content

— (methane from alfernative sources, fuels rich in
isoparaffins from crude oil and different wastes)

— Wide raw material range, economic production L VAR
— Very high octane or cetane number ]

AO! 4

— Clean burning — environment friendly Ml
— Operating experience, known safety aspects s

« Fuel/energy saving engine oils and gear oils

— High isoparaffin content base oils (80-85% of engine oils)
* Based on crude oll, including isomerization
» Based on biosynthetic gas

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

« Partners:
MOL Plc. - MOL-LUB Lid. - Hungrana Ltd. — Rossi Biofuel Lid.

Datum: 2015.04.02




A Environmental Technology

Research

Environmental Technology Research Group
Head of Research Group: Dr. Endre Domokos
Institute of Environmental Engineering

Datum: 2015.04.02



A Levegotisztasag-védelem

» Sqajat fejlesztesu immisszios
ha’r’rerszennyezesek I<|mu’ro’rosoro
kifejlesztett méerdbusz »

« Mért parameéterek:
- CO;

— NO, NO2 és NO,;

— Aromas szénhidrogének;
— Sz4llo por (PM10 és PM2,5);

E Datum: 2015.04.02




Zajvédelem

« Korszerdy, 8 csatornds hangnyomas-meérd
rendszer

« EU és USA szabvany szerinti zajmonitoring
« SUketszobads vizsgdalatok
« 70j- és konfliktustérképek keészitése




N Vizvedelem
@20

« Sqjdt fejlesztésy vizmindség-
védelmi mérdkonténer
« Mérési parameterek:
— pH
— Vezetoképesseg
— Zavarossag
— Vizhdmérseéklet
— KOl
— Nitrat-nitrogén
— Nitrit-nitrogén
— Ammonium-nitrogen
— Ortofoszfat-foszfor
— Szulfid

m Datum: 2015.04.02



A Kornyezetmérnoki Intézet

Az Intézet ,,Komyezeﬁechnologlol Kutato-
kozpontja” Regiszirdlt Kutatdsi Infrastruktura
minositést kapott 2014. decemberében.

A kdzpont személyi dllomanya:
1 {6 D.Sc.

4 f6 Ph.D.

9 6 Ph.D. hallgatd

3 f6 tanszéki mérnodk

1 6 technikus

E Datum: 2015.04.02



A Automotive Research Group

Software Sensors Research Group
Head of Research Group: Dr. Dénes Fodor
Department of Automotive Mechatronics

m Datum: 2015.04.02



A Hardware-In-the-Loop simulator

PC
Windows 7
Matlab 7.10.0 (R2010a) NI LabVIEW 2010
' ]
Tesis veDyna 3.10.4
NI Veristand 2010 |
X
2
Real-Time system and the expansion |/O E
modules w
*;u:j NI PXI —
& USB
= i I I i — MOST interface
Digital and
FlexR LIN CAN
Bl analog /0
I I —
¥ ¥ ¥ 1
FlexRay, CAN analyzer .
(AUTOSAR compatible) o Flectric motor
emulator
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Qo Tire-Road Friction Coefficient Estimation

=
[N}

* Improve active safety systems
— Anti-lock Braking System
— Electronic Stability Program

=
o
1

Asphalt

©
(o]
1

Wet asphalt

Coefficient of contact forces u

— Traction Control System v
« Real-time estimation algorithms 4 Snow
— Slip-slope method based on longitudinal vehicle o Ice
dynOmiCS 0 2:0 4:0 6:0 8:0 10:0 ”
— Cornering stiffness method based on lateral vehicle dynamics ) Slip A [%]

— Burckhardt method based on wheel dynamics

X

-
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A

Endrddiat, vészfékezés

]

50 kmh, srdrar asvfalt 100 kmh, smdrsz sorfalt S0 kmfh, nedves serfalt 20kmMh, nedes sl

B Endrod i, gumibit umen
8 Endrodi it, hagyoman yos

Felketit [
B

Budapest at, vészfékezés

30km/n, srdraz ascfan 200 fem ff, sirazmsz

¥ Budapest Ut, gumibitumen
® Budapest Ut, hagyomanyos
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Rubber bitumen based asphalt

A surlédasi egyiitthatd becsiilt értékei

(100 km/h, vészfékezés)
~——Endrddi it, hagyemanyos, szaraz
(100 km/h, vészfékezés)
~——Endr&di dt, gumibitumen, vizes
(80 km/h, vészfékezes)
—— Endradi Ut, hagyomanyos, vizes

rfJ ——Endrédi it, gumibitumen, széraz

(80 km/h, vészfékezes)
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AN Tire pressure monitoring (deflation
=0 detection)

« Nearly 30% of traffic accidents caused by flat tires

— 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
5 A SIGNAL CONTROL 5 19k
e » —» ACTUATORS ¥ 2
WHEEL PROCESSING| | ALGORITHM !
SENSQRS !
1.4 | (ROUGH ROAD DETECTION, ; ir
! ACCELERATION, ...) | _ -
y 0.8f
DRIVING i
CONDITION i 0.6}
INTELLIGENT | 0A4F |
LEARNING |
ALGORITHM |
i | 0.2k -
TIME |
3| MEASURE- ¢ [ » Y \ A 7
ASUR SAMPLE COMPARE WARNING i 0 o e o . 2

[Hz]
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A Sensorless control of PM synchronous
motors

Laminated
iron stack

Hall sensors

Control magnet

Housing

Balancing rings
3 phase knitted Rotor
maxon winding (permanent magnet)

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

maxon motor

driven by precision

Datum: 2015.04.02



A\ Sensorless PMSM drive
%0

Speed Current (torque) Inverter
control control rT T T T T e T e
; I
Wrer lg.rer Uy Ts Ds T,
Q—D lt c—;) ' [f I
i i | 7N {
— -
Field (da 2| Inverter ] I
ie
> control !
weakening | L abc[™] ma .
; ", A _-—| T, D, T, 2 1 ]
d,ref
= “OF 1€
IAQ
L - e e e e e e — — =
i
f.d dq - Current
U/ abol sensing
A
P - - — — — —
| 7 Position
i sensing
| w Speed
| sensing

« Replace position and speed sensors with a ,,software

sensor’

* |n cooperation with Maxon Motors driven by precision
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AN
0.0

Battery Sensor Testbench Development

Automated testing of
batteries and Electronic
Battery Sensors

Precision battery
measurement
Sensor testing:

— Automated flashing

— Voltage, current &
temperature setting with
programmable load

— Automatic test execution
(NI TestStand integration)

Security module

— Overload protection
— Overheat protection
— Explosion protection

Datum: 2015.04.02

Chamber

da " ‘g‘c

HW Control
(NI PXI)

GUI

Electrochemical
Impedance
Spectroscopy

7Y OmROR T,

BOSCH

CANV/LIN block
NI PXI-8513,8516

S6 =-_m=mNEs E

Reference Meas.
(Ibat, Ubat, T)

NI PXle-6361

Chamber block
RS-232

Load & power
supply control

Overload
protection

Logging




Qo Bicycle ABS prototype development

Controller Computer HECU and
and A/D Converter Pressure Sensors

Wheel Speed
Datum: 2015.04.02 Sensors




A Research team
a0

e | tfeacher
¢« 2research fellow
« 6 PhD students

E Datum: 2015.04.02



A Thank you for your attention!

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

Contact

Email: fodor@almos.uni-pannon.hu
Tel.: +36-88/624-000 / 6082
Web: www.uni-pannon.hu
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