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K°sz°ntR

Az idei ESB1 EngineeringSy mposi um at the BS8nki, az elm
m- don k°vetve, sikerrel megsz- -l 2totta a K
konferenci 8n bemutatott el Rad&8sokhb- | °s sz
kel °onl egek®BEEe It dsn 2mra8pl i ugyani s az f
fenn8l Il §s8nak 60. jubil eumi ®vfordul -j 8t. |
kor 8bbi ®s jelenlegi kol l ®g8k egyar gnt r®
t ®makeris jelen wvoltak, a magyar ®s angol
publi k8ci - -kat is bemutatja. A k°zl em®nyek
kutat8si trendjeit ®s ir8nyait. A md&wa,zRkeam
hogy k°tete¢nk soksz2nTs®ge, ®s tartal mi g a:
inform8ci - -forr8st ny% t az akad®mi ai ®s v §
sikert ®s °r°m°t k2v8omBkhaz!olvas8shoz, ta

Budapest, 202 december 15.

?74%254

Prof. Dr. Rajnai Zolt§8n
D®k & n

ESB FRv®dn°ke



Greetings

Following the tradition of the past decades, thisyearsEB5B gi neeri ng Sympos
successfully attractegpresentatives from different research fields. The conference volume, whick
is a compilation of the papers presented this year, has now been prepared with a real specialty
2023, the Department of Materials Science will celebrate its 60th annivelfsarthis reason, we
have organized a special session, "ATT 60" with the participation of former and current colleague
Of course, the traditional topics were also covered, and the volume of papers in Hungarian a
English presents these higuality publcations. The papers cover a wide range of topics, reflecting
the exciting research trends and directions of today. With thanks to the authors and supporters,
hope that the diversity and richness of the content of this volume will be of interesteadsrs

and provide a useful source of information for professionals in the academic and corporate secto

Budapest, December 15, 202

?%wjaéé

Prof. Dr.Z o | Ragnai
Dean

Patron of ESB
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A Mechani kgiaTdrsh®lolal ap2t 8§
napjainkig

From the founding of the Department of Mechanical
Technology to the present day

Gsti ,J-

Cbudai

zsef
Egyetem, B8nki DonN®r ricaki@sdBudapast Bi z t «

Ma g y a r aati@unB8obuda.hu

¥sszefogl al §8s

Az 1966as ®vek elej®n a mTszaki tudom&nyok r
miszaki fel sRoktat8s fejleszt ®s ®t . Az eg)
i g®nyeinek kiel ®g2t ®se ®r dek ®b en Y} s Rfed kst
techni kum. A felsRfok¥ techni kumok felad
mezRgazdas8g, a kereskedelem ®s az eg®szs®
®s gyakorlati felk®sz¢lts®gT, nfeusBkok®pi &
okt -H@®n Mmegal akult az Korm8ny rendel et ®r e
B8nki Dong§t G®piopari Techni kum N®psz2nh§z
int®zm®nyben az orsz§8g halramasdi®k ®We c hAa ncii kkaki
eltelt 60 ®v |l egfontosabb t°rt®n®seit fogl
Kulcs szavak: Mechanikdie c hnol - gi a Tansz®Kk

Abstract

At the beginning of the 1960s, the rapid development of technical sciences necessitated tf
development of domestic technical higher education. In addition to univkredlytraining, a

new type of higher education institution, the higher technical $ch@s created to meet the
needs of professional training. The task of the higher technical schools is to train technica
technicians with advanced theoretical and practical preparation and advanced knowledge fc
certain fields of industry, constructiorrabsport, agriculture, commerce and healthcare. On
October 1, 1962, by decree of the Presidential Council, the Higher Technical Technical Schoc
of Engineering in Budapest was established
of Engineeringn  N®psz2nh8z street. The country's
was established at the institution for one y&ae article summarizes the most important events

of the 60 years since the Department was founded.

Keywords:Department of Mechanical Technology

1. BeveZen®®zm®nytort®nel mi 8ttekint G

Trefort C,g-o®sst okn° zw&klt1ag $8&7i szeptembér k@t er endel t
Budapest iK°ZI®panmipar@taensc?dta®s ®t , mel y ®p2t ®s z
s z a k 0 s 18798 dedemtzed ® myitotta meg kapuit a Bodzafa utca 28. alatt. t anul - |

11



GS§t i iJ(ESBSG2I)

gyors n°veked®se, a hazai ipar rohamosan bR
az int®zm®eny % O®pAl 8t hbeaN®Bke z 2ueihCEsm | kyotenzad®d s @ tt
hat §rolt t er ¢-laezt eins kfoel la®p®¢ enad R i par m¥%zRpusnh e ¢
me gt e v d8®bse n Hauszmann Al aj os mTegye Az mi
®p¢l etegy¢ttes fel a@at §a§t oSEPt@mberda®dnauti degb e r
A miniszter a Technmlatgil@ig&t par, i%Ke lpafigndbdRi g
igazgd - j 8§t nevezte Kki.

\ ‘

B | i == |5 I !T,uuuy

1 ; : -, ‘uun.ll('”' M2

1. 8bra A MieKhmol -giai | parm%zeum ®s
kez°os ®pe¢lete [ 2]

Az ipartanoda tantertvRil dOGIslP a Bis tf lof &nt i@t Raln ar

majd 1897benfel s Ri par i sk oBwd acppersetti kM.p oKitr . QI®lvami
folytatta okt afz8siintt@zvnB&Kneyn yfs®jgl®Rd ®s ®v e | S z ¢
rendeltet ®se ®s ezzel ©°9sszhangban megnevezg@

A |l egfontosabb szer:
1898ban helyszTkegpmt @
Szakoszt §gly
190%ben azl par m¥%gz eujmes °
kapot fTec An @dK° qiiyav t 8lakblt-
meg az Orsz8§gos MTisza
K°nyvt 8§r ,
1912benave gy ®s zet i v8Ek ak
1942ben kFaBparia Szak
1947t RITs zaki K° z Pifletve
Techni kmihk®d? tt,
B&8nki Don8t G®pi p-aan
Fel sRfokYs Terzénv &uomak
1968ben | @BEakiIttDoa §t
MTszaki ,FRiskol a
1991t BISnki Don§t MTsz
2000. jiaeniu 8matl8l | y a
2. §bra AZ |partaintemu®dnesti MTS,Zaki
DonG®pi par i N 2010.) anu-g®n 1megakbkd

FRi skol §i gEgyetem
12




GS8ti 1J(ESBG3)

A r°vid int®zm®nyt°rt®neti 8ttekint®s v®g
HegedTs KS8roly, a FelbB&knpanyesgd?pbagaegat §
MYl hatatl anul sz¢ks®ges mi n®l el Rbb gondos

fejl RI®s ®nek meblzf edzeliRNtY®z e®p ¢elbet RIRI .a m8r

kifejl Rdett nagy utcai forgalom folyt8n keo°r
napi&1 0 - r 8 & nitamalydannefolyikc ®1 j ai r a t ov §\bnbvolnaalkalnmd k
m®g akkor sem, ha az iskola a Texg3hnol -gi ai

2. A Mechani kai Technol -gia Tansz®k |

A 83 ®vi g tart - koz®pfok¥% szakember k®p z
megj el en®s ®t k°vet Ren kezdRd°tt meg az-a8tt
meghat 8rozt a a fel sRf elnihek e anted il ®RkM®eK eCi®@li g
Mi ni szKGM)iferm ¢, galed et ezn dbajl daep e st i G &peil peaRrfikonkot/s
(FGT). Az iny®am@Bgnki Don§gt G®pi pari Techni kun
kezdte MmMeé@®s Tk Az el sR tan®vben exszé mstzaegrovz
szakon indult meg pa®hR®pPA®Ke21862i O0OKHKRshakban
hg§rom f R8I 8s% tan8ra volt, G8ti Zolts&gn i g:
tan8rok.

1963ban Kk apot tMechankd
Technol - gli @ §ahs@DRr
dr . VojnaGaleM&®8d g Mg
Vagon ®s G®pgy§s8r Any
Technol - gi ai Kutat -
m8&§sods8l | §dlodmt,. & lp Drti
Horgos Gyula KGM minisztel
mel | ®kf ogl al koz8sk®r
t a n Bevazeki.

FR feladata a t-a
szervez®se, Yaj okt a
tartoz- szakt8rgyak
k®pz®s®nek kial ak2t¢
meg?rat8sa volt.

Az FGT Mechanikai Technol -gia Tansz®k me
t°bbs®g®ben a BME Mechani kaiaaBe &ki®maol {1 §it 4« §8Kka
Czoboly ErnR, Havas I stvg§bhjzBesktot tlast vB8ak
Hozz8juk csabdmkeziont ®M 96HAaad- - Kk ®@kt aM8&stionF F
munkat 8rsa. A tansz®k elsR fR8II| 8s¥% oktat -
1966ban Czinege | mre, ®denlkiv&SEas iMiyh &8G8b,or@ms®, M
ban F¢cs©k Ferremc,Koivig§lcet96ddeg dlsArec®@h.§ ny ®ven ke
Kutat - I nt ®zéel mReskab&8ns¥er RsBal §z s, Bacskaea
PS8ilt ev®keny szerepet v8llaltak az oktat§8si f

Vojni kh em&ll kedR ®r de me, hogy a tantervek
hg§tt®r megteremt ®se sor8n nem Akis egyet emi

3. 8bra Dr. Vojn

k®pz®s kialak?2t8s8val az ¢zemi fel adat ck®l e
val -s2totta meg. Mreegl 2srRfao kd4a Tarc D ® kmeehiysbie e &y
tov8bbi szakterg¢gletek oktat - -it is.

13
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hn

D®v ®nyi C Czinege Imre Libertiny Kov§8cs

M&rton T F¢ecs®°k Fer Kovgcs Cgos

4. 8bra Mechani kai Technol -gia Tan

Az el sR tansz®ki jegyzetek az al 8bbiak vo
™Vojnich P8l : Anyagszerkezettan | . Met al | c
WWojnich P8I: Anyagszerkezettan |11 . Anyagyv
ojnich PS8I: Anyagszerkezettan |1 1. Szer
1965.),

Wojnich P&8§(MTsRakzeK®esyvkiad:-, Budapest,
fBecker 1 stvgn: Hegeszt®s, (MTszaki K°nyvk
Skriba Zo |l t §n: A f ®mek k®pl ®keny al ak2t §8s§n

Budapest, 1965.).

14
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METALLOGRAFIA

HOSZAK| KONYYE &30

MTszaki

Tansz®Kk

zot -pos

vezet ®s ®v el

A k¢°

Ad | s Rf kkd@dp z®et t e
8§t al ak?2t8sokat,:
®s

tant

z®pf okYa

er meket

|l aborat - -ri umoA

k ®s z

K°nyvki
5. 8br a

munkat 8r sai
®ventl® 1@&sng? v h,egielslzda tRv e

a- ®Kso hG®pi pari

|l aborat -

st az int®zm®ny

3. A TansjzIGkd Gsee, a

GS8ti 1J(ESBG3)

FRAMORY TRORSINUM) IRGYZRY

Vajmieh Fét

HOKEZELES

©

MESTARY RONTYRLADO

MTszaki K°nyvki

Az el sR tansz®ki |

a szakemaéet Pseneries ek

alvammin2l uthbegaszeRke:
tanfolyamot szerveztek.

aMi RGI z tM2rcihiam i k a i
me,|l | mekjf do gkl Gasl RtBobzt8bskb8alinl Bebahel s Rf «
techni kuski®Pprz s®d¢g 1 ¢ tut
birtoRgbaloas

v8lt8sra.

f Ri skol ai k ®p z ®s

Te

-a®vif ekay la &
®P z 1169t et e n |
bRvR I P®pkekolvRighad 2tk&t meleer
ri umokat h otz mkk ri®rn:
taal naskz2®@koi t t cakkt akti8.s i rendszer
tanterveineka kti admotl rozy8psr§oscarl a mo k

n

lolor resnzdesr zTesr 2et z

Az Eln°ki Tan8cs 1969. ®vi 25. sz8m¥% t°rv
a BS8nki Don§t G®pi par.i MIT &z a kein d E R eAsbudapesti r |
Fel sRf ok% G®pipari Techni kumot mTszaki fRis
B&§nki Don§t G®pi pArFRiMikalakif FRac&ioa a

- a g®pipari gys8rt§&s mTszaki el Rk®sz2t ®s®

- a gys8rtgs&ntelrwaem ®s ®nek,

- az egyszerTbb gy8rt-eszk®z°%°k tervez®s®n

- a gyfzdrel R ¢zemskevazraet®®@®rekk ®s

- a termel ®s programoz8s8nak ®s irs88nyz2t§s

- a termel ®st kiszolg8l- -¢zemek ir8ny2t8ss§
ir8ny2t8s8ra al kal mas. mTszaki szakemberek k

15
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A fRiskola indveEBRA®mEhpatat - te@B®keay KBk e
aMechani kai Tec hnoke zgd Rad ° 1968, neseptBriber il R | a Tal
vezet Rj ®v® M8rton Tibor f Ri skol ai tansgrt
miniszterhelyettes.

A f Ri skol azoktmtd2? t ® s a & ektuutdaot m § ntyeo®RK yesn@g2b®pgn a
G®pgys8rt §s taC®PBD | G@pP 5 z-¢a MeeharekhitTamr h no,la-MJisa a k i
Al apt,&@rReynids zer szear vEegm®m®s-zwiaimint db8r8snagdal omt u
Tansen®k kezdRd°tt megg®p 4y Sk®BsPBEhmd IS nwjsa

rendsze+ SBser méds Raki tan@r Tanak®k f&Rl yokt a
g®pgy8rt8sforgd®ad| n®l & ¢ lois dladki@pazd®skaiog altatott
t 8§rgyak
A Anyagszerkezettani.Met al | ogr §f i a
A Anyagszerkezettanli Anyagvi zsggl at
A Anyagszerkezettadlli Szer kezet i anyagok technol - gi
A HRkezel ®s
A Hegeszt®s (technol -gi §j a)
A Forg@®Ilcksnl i al ak2t§s technol -gi §j a
A Forg8csn®l k¢li alak2tg§s g®pei voltak.
Az 8l tal 8nos FyGRpeRks zt escpharkoaln-tg8irS8gjya ker et ®b e n

Avle t al |do,g raBzf BAg v 10z Szpkdkatitinyagok ®HdRlee Bel Asrendsze
®s a stzaklAnlyalgﬁlsmsz akcn@tsaArtteé}:rhgwyolO sgsuaegezt

6. 8bra Hallgat-i gya 7. 8bra Vidimet t2p
laborban berendez®s

1972ben k e zHleRgde?stztit Fn MTszaki Szakember méynek ov

sor8n 252 el m®l et ®s 64 gyakorl ati fogl al
sz-beli vi zsg§gt kell ett tenni ¢k h&8r om
hegeszt ®stechnol -gi 8b-1 ®s hteigeisgz®neyttt jsezleerzk
1975 k°z°tt 20 tanfolyam kerg¢glt | ebonyol 2t 8§
k®pes?2t ®st

A fRiskhém, 187 9i nt ®zm®ny al ap2t8§s8&nak 100
az al 8bbiakban foglaltg5.°ssze a Tansz®k tev
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A tanszék a f6iskola hallgatoival a haroméves képzési id6 alatt alland6 kon-
taktusban van. A hallgatok az elsé félévtsl az utolséig minden szemeszterben
hallgatnak valamilyen tantargyat a tanszék el6adasdban. A tanszék célja, hogy
oktatasanak hat féléven keresztiil alapos elméleti és gyakorlati felkésziiltséget
nyujtson a féiskola hallgatéinak a fémes anyagok szerkezetét, ezzel Osszefluggd
tulajdonsagait, kezelhet6ségét és gazdasagos felhasznaldsat illetSen.

Tovabbi feladatként megismerteti a hallgatokkal a korszeri hékezelési, he-
gesztési, képlékeny alakitdsi folyamatokat, ezek tervezését, valamint gyakorlati
kivitelezését.

1979ben a Mechani kai Technol -giai Tansz®k o
|l mre docens, D®Ov®nyi Gy°rgyn® docens, F¢cecseo
Kisfaludy Ant al docens, Kov g8§cs Clgioksd rotni ndyo cf
tans8r, Dr . M8rton Tibor tansz®kvezetR tan
tan8r seg®d, Dr. S8rossy Gy°rgy adjunktus, n
Dr. Vojnich P8l fRmM®rn°ks M8tay L8szl - f RMmME

A felsRoktatg8s fejleszt®s®r RI sz | - Kor mé
szakosod§8si reneafes tmemg®wtrRIvak ddDBRBdRen Y%j
Mechani kai Technol - giF®imt 8an ®5 @ERIK eazre 4RSS rds ed
Forg8csn®l k¢l a,ladtlegte § walartid afh o g 8§ gs B®lak ¢ | i
tant 8rgyakat oktatt 8k.

Az1985860s t an®vben | ez8rult az % tanterv e
fejleszt ®si koncepci-ja ®s a fRiskola hoss:s
tagoz-d8s valamennyi szakolt - ®ranszak ekorglyb
bRv¢lt az al 8bbiak szerint

T Forg8csol - 8§gazat,

T Forg8csn®l &gaziatal ak2t -

1 Gys&8rt- --esekResztR 88gazat,
1T NC technol -gus 8gazat,
1
1
1

Gy8rt8§sszervezR 8§§gazat,
HRke#telgRhszt.R 8§gazat

987. -j@bBRULSt &l ak?2t &8s aa skzoerr8bebzie tkeitl e nsc etl
verti kg8l kezdtng ®meg AMEkha®s Rta.iia Terchn®K - megs
G®pgy8rt8&stechnol - gi a-ia |kdre&leks zsdzeor smadiAemnsk® n
me g f e IkeRszBkcsoporDr. Kisfaludy Antalv e z et ® 6 @me-A n [A.sCzinege Imre
i nt ®zetiig &g aatt-8hsd | y e tFtoersg Sicrsrey 2kt;8 s 8 vadla kad t 8§ &
Dr . Angyal B®l a f Rigazgahel Pett eM83®,onDIT.i b6
FerencaMTv el Rd®s i rnisaterielyeite®r i a mf Ri rswS8o | nae vieRettiet KkSi

A F®mt ani szakcHepal t-oaktddkiedtzaRidl e i agsvaladmint a
Hegeszt R | mbohartg §d aum®Il k ¢ | i ok akk® pt | S&ki e nSyzmaskic
M®r ®sel-RaMIany@®®AD sz§m2t - gRp Gsadaos a§ meli Rkn®s
tartozott.
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9. 8bra Dr. GS8ti J

8. 8bra Dr. Czince
kut at 8si 1 ga:

A tansz®Kki szervezet kial ak2kK®@pa®sia pfrRo8dr
tananyagok, a tank°nyveé&s k@dekygRBEZ §s gl enel dR:
tev®kenys®g folyt, mel ynek eredm®nyei me g mit
1990. kozott az al 8bhisztalsglgmdmayolk ed zelt ¢ tetk
kaptak)

T EIl'j &8r8s goly-scsap8gyac®l ok mi-maRrs é n e B

(1972). Lsz.: 161419.
El j8r8s gyorsac®l ok

| ermomechani kus kez
T Bet ®t ®ldk®ttt ®s z e k
1

t
i NRs2t ®se mechaa7l98h i é
fe

m
Berendez®s g°rd¢l R I ¢ et i i g®nybev®t e
vizsg8lat8ra (1978) Lsz.: 177550
T Berendez®s s2k |l emezek v8g8s8gn&il7ol dal i r
1 Berendez®s munkadar abok gy8rt8s8ra hi
szersz8mban (1978). Lsz.: 176750.
T Univerz8lis anyagvizsg8l - berendez®s (1
T M®r Rberendez®s volfr8m huzalok ¢zem k°z
T K®pl ®keny alak2t- elj8r8s ®s szersz8m (
T Elj8r8s ®s berendez®s energiatermel R at
bont 8s8ra (1987).
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onszRGos TAL n
SZABADALMI OKIRAT

bt

K®pl ®keny al ak
szersz§8m

Uni ver z8liom: h¥e
10. § b Szabadalmi okiratok

Az okt at §si prolhéem dHRVEOR®OEAM@hy 108061 ®b Rl a
B&§nki Don§t MTszaki VFRisgzlk&ll a4 2 at@szerkk & 20§ @v &

az °n8l | - s uAhfnyag-svelravke?ztests t eezc h n meVet \gtie el AT aFnRsi zs@k«
fRi gazgatCzji dreaglan elverz®@®t®k ki , Or KisfaludyzZA®tdlveeret
akil97xi g a Vasipar.i Kut at -199Fenst ®z\eu g d 2ajbloa veareu

Tans z ®k Du@mnege IRielett.

11.8br anhk zt®ken kifejleszte
berendez®s [ 6]
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A szerkezeti ®s szersz8manyagok, val amin
koncentr 8§l oktat8s kiterkjegEami @Kk®t®si ga® nkycerhp
Emel l ett a szakok k°re is bRvg¢glt, bevezet ®
val amint az i nformati kus k®pz®s, mel yek 8
temati k8j 8nak §t dko |kgiodzo8lsg8otz, § s¥gt ,t atneatntyea gsoz ¢ k-

Tantargy neve Targyfelelos
Anyagtudomany I-II. Dr. Réger Mihdly
A gyartastechnoldgia alapjai I. Dr. Kisfaludy Antal
Kotés- és alakitastechnolégia Dr. Kovécs Mihdly
Dr. Sarossy Gyorgy
Kotéstechnoldgia Dr. Gati Jozsef
Alakitastechnolégia és gépei Dr. Horvith Ldszl6
Anyagtechnol6gidk szamitGgépes tervezése €s iranyitdsa  Dr. Réti Tamas
Termelési folyamatok I. Bagyinszki Gyula
Gyartasi eljarasok Dr. Géti Jozsef
Anyag- és gyartdsismeret Dr. Kovécs Mihdly
Anyagtechnoldgiai informatika Dr. Réti Tamas
Anyag- és gyartasismeret I-1I. (angol nyelvii képzés) Dr. Czinege Imre
Mérnoki anyagok . (angol nyelvii képzés) Dr. Réger Mihdly
Anyag- és gyartdsismeret II1. (angol nyelv{i képzés) Dr. Réti Tamds

12.8bra A tansz®ki k®pz ®si prog

A korszerTs2tett tananyagok megk°®vetelt ®k
(13. 8bra).

Dr. Kisfaludy Antal, Dr. Réger Mihaly, Toth Laszlo: Szerkezeti anyagok I-I11., 1994.
Dr. Kisfaludy Antal, Dr. Réti Tamds, Téth Laszl6: Anyagtechnoldgia 1., 1994.

Dr. Gati Jozsef, Dr. Horvath Ldszl6, Dr. Kisfaludy Antal, Dr. Réger Mihdly, T6th Lasz-
16: Anyagtechnolodgia I1. 1994.

Dr. Horvith Laszl6: Képlékenyalakit6 technol6gidk elméleti alapjai, 1998.

Bagyinszki Gyula: Anyagismeret és mindsités. 1996.

Bagyinszki Gyula: Forgacsnélkiili anyagtechnolégiak. 1999.

Dr. Horvéth Laszl6: Képlékenyalakitdsi alapfeladatok elemzése a képlékenységtan mod-
szereivel. 1997.

Dr. Gati Jézsef, Dr. Kovéacs Mihdly: Kétéstechnolégidk. 1999.

13. 8 br a -11999990. Kk © z Jegyretek([B]s z ¢ | t Y4

Ezen i dRszakban meghat §roz-v8 Vv§8It a ne
kapcsolatok fejleszt®se mellett Y k®pz®si
fejleszt ®s®re ir8§nyul - nemiP8ek°® Pvefir apemkeek

az al 8bbiak

A Implementation of Integrated Engineering Degree Programme at Hungarian Higher
Education Institutes. 19931996. TEMPUS SJEP 3145. Az I nt
f Ri skol ai (BEng) szintj®nek bevezet ®se
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( MEng) szintj®nelk. aKgpgtf®ll 8lsa par BMEr ek :
University, Polytechnic Milano

A Strengthening Inter-College Cooperation in Hungary. 19931995 Hollandmagyar
fel sRoktat8s menedzsment program ®s sze
Group

A Implementation of Quality Assurance System in Three Hungarian Polytechnic§ 994
1996. TEMPUS SJEP 080068 4 . Mi nRs®gbiztos2t8si -nten
GAMF-on ®s -ean .SZK¢H f ° | di partnerek: Dal ar n
Polytechnic Madrid

A Integrated Undergraduate Training for Engineers LEONARDO HU/97/1/43003.
Tantervek, mi NnRs®gbiztos2t8si -®endsier m
fRi skol ai m®r n°kk ®pz®s hez. Kel foldi par
Technology, The Nottingham Trent University.

Ezen projektelps8khdnadgoz&s 8§y all yt az angol
tananyagok kidolgozg§sa ®s az idegennyelvT
fRi skola 8tlagos-1ha0l gRtk? z? ®t sm8mgoBB5

1993baniaz Eur - pai Hegeszt ®siiaSzhlewetsz®@GR imTSrey
k®pz®s tanterve 8tdol goz8sr a ker ¢l t. Az
hegeszt Rt echnol -gus n®ven beker ¢l t az Orszs§

EUROPEAN WELDING FEDERATION

c EOTC AGREEMENT GROUP
for Welding, Joining, Cutting and Surfacing <"

DBANKI DONAT MUSZAKI FOISKOLA, BUDAPEST
HUNG

is horeby awarded the certifients of

APPROVED TRAINING BODY

FUROPEAN WELDIN OLOGIST
Under the auhoriy of the

14.8bra Az eur - -pai hege
EWF tan¥%s2tv§gn

Az Eur - pai He g desWR)®sa k kSrze®dviett8scRig- j a ®st Rlel
el sRk®nt indult eur - -pai hegeszt R -E®VEihn&®pg!
Tansz®k€ig. 22023anfolyam ker¢lt megszervez®sr
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15.8bra Haz8nk el sR Eur - -pai Hec

szakemberei csoportja Dr. K¢

4. Az integr8lt i-mt Bum@mpeistmoddlisiz aki

A Magyar Orsz8ggyTl ®s a §&tedlsaRko2ktt8&st88rs-il ihnat
t°rve®ny®nekamBfhki eD®e Bt MTszaki FRiskol a,
KennyTipar.i M'T'szakl2@(R05kpbww§mtmbgra§talkuﬂ
MTszaki FRiskol a.

Az ntegr8ci - s fol yamatt al egyidej Tleg Z
akkredit8gci - eredm®nyek®ppen a fRiskola ©°tk
kut at 8si tev®kenys®g a Bg8nki Don§t 8GG®ps&s
Vill amosm®r n° ki FRi skol ai Kar , a Keleti K &
I nformati kai FRiskolai Kar, valamint a Rejt
folyt. hal I-gan - 907 ®t SR 8o IMN®O drdekliy FRII sdc oG @
an folytattak tanul m8nyokat [ 8].

A fRiskola a Bologna folyamat megval - -s2t§
Yaj k®t ci klus®%» felsRoktat 8si k®pz ®s i rendsz
tantervek, megt°ort®nt a Neptunseegyas ®YyErGt2 /t2a
ind2t8&s8val az %% tantervek alkal mazgs8val

A BS8nki Don8§t G®p®szm®r n°k®p @sRzinsekronl®akii , K am
valamint bi zt ons 8gt ec hfalytk aiA XRBpk ®r3 i dRt art ama
biztons8gtechnika szakon 7 f ®@Ig&®Rwpw,®sa m&r®m Nk i
aut -t e-cCGAD/CAMag® P s z e rtkeersvzepzBRe, me® st e t fRo Isyzta kk @ Bn@s .

QO

>

szak mellet2 ®ves g®pipar.i Mmer nt° k mebynekt smkesea
tov8bbtanul 8s eset ®n egy8§s®va .k efrRilstkol ai k®p

A kari szervezet i nt ®zet ig ®@p®rs dsnBPe CADKAM s e r
szakirgonpd8bAnyagtudom8nyi ®s Gy 8 ® zkéety ted ®brea
tudom8nyter ¢l eti tak®zi dE®naki me ghaziABYRgR@ . v ¢
Al ak2t 8stechnobkgaba8§sTanse®®kenys®ge az®s ar
alak2t8stechnol -gia, az al ak?gti 8kt eszBmIt- - gi®g
ter¢l et®re terjed ki. Kutat 8stialtleorgerl Seftiea, ke
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folyamatok vizsgéglat a, az anyagvizsgs8l ati
hRkezel ®si ®s hegmézt @®Rpefsoltgamaz®sest ®mak?®

2002ben ind2tottaz22 MansamMkp aiz kég &(Bubdeans p
Welding Specialist EWS)k ® p z2@23ig 18tanfolyamon310f R kapott k®pes 2t

16. 8§ b € &#@BGK-CL OOS Robot heges

Az integr8glt fRi skol ARiIfRkdlt&i§a H o daiy s g38utd
Gy8rt8stechnol - ¢hiediyelt mnte®=ze tDf iRg &R deAr ANVHGHRIS § Iy
Al ak2t 8§stechnedetghjae TAm.s zRVKr-les Br.\Czingégedmregegyeténa t
tan8r3z®chenyi | stv8n Egyetem rektor8nak ne

Az Anyag-®s Al ak2t §st ecfhR®ll |l §(20040DkAt0EtZ -®ik

Dr. R®ti Tams&gyetemi an§gr
Dr. S8rossy GyRirsgkyol ai docens.

Atananyag 2tk®gisz droT sp@nhbert ¥4j s otr &mt e r v enklynek ® s
er ed m®n yeBK8&npkpie nDon 8§t GCO®p®sz n®pr®ki § kIR @ Htk&H la
szeml.®l teti

1 Dr. Bagyinszki Gyula f Ri skol ai docens

1 Borossay B®l a ansz®ki m®r n° k

1 Dr. Czinege Imre egyetemi tansgr

1T Dr. G8ti J-zsfeRfi skol ai docens
T Dr. Horv§8th US8Ssizlk-ol ai docens
1 Dr. Kisfaludy Antal f Ri skol ai tan§8r

T Dr. Kov8cs MifhRSlIsykol ai docens
T Kov8§cs T¢nde fRiskol ai adjuktus
1

1
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1. t8§bhl §zat A fRiskol ai

Szak Szakirs8nyok
, : biztonsg8&germrddneé ka
Bi ztonsSgtechnik bizt ons &§gewnRidelemi s
CAD-CAM-CNC
G®p ®s zm®r n° Kk G®ptervez®s
J8rmTtechnika
Had-®s bi ztons§8gte Bi zt ons8gtechn
Mechatroni kai Nanotechnika
(angol nyelven is) Robot rendszerek
Had®s bi ztons§gtech
tansgr
M@rn®ktansri G®Op®szm®r n®k szs
9 vagy _10 P el KennyTipari m®rno°
ra szakir8Snyt- yys,aki informatik
MTszaki menedzser
Kieg®sz?2tR (m®voRkanggr for m§
MTszaki sEalaki @avel)ezR t ago?
G®pi pari mM®r n®°kassziszte

A mesterk®pz®s megind2B8§sRBrvabDol807 G®p®nnm M
Yaj megnevez®se B®pkiBi Poonbs 8 GRep®etzDKk ai GH®Fr n
kancel l §ri kinevez®st kapott, Dr . R®g-e®@s M
Al ak?2t §st®arhnIzékksagpokta®in t folytatvezeeRPkeDys®
Gyula, majd 201@ RI Dr . Kqd9%.8cs Mi hs§ly

Dr. S8ross Dr. Bagyinszki Gyula Dr. Kov§8cs
17.8br a Az®#Mnayka?2gt 8st echnol - gia Tanscs
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5. Cbudai Egyetem 2010. janus8r 1.
Az Orsz8ggyTl ®s-800®9.f oy;awdambear 23 sRokt at §

t°rv®ny m-dos?2t8s8§r - | sz-1l .- t°rv®nyjavasl at
45. A AAz Ftv. 1. sz8&8m% mell ®kl et ®ben az
Budapesto, tov8bb8 é sz°vegr ®sszel a magya
eg®sz¢l
49. A AHat8ly8t veszti az Ht vf.Rils.k od B&mY: arhe
MTszaki FRiskola, Budapestoé sz°vegr®sze. 0
Amegal akul 8§8skor -huat Eg§ste@®soknadd@SnNyos s ze
feladatokat el |l §t - kezpontb- 1, k ®t tud8sk?®
I nformati kai Doktori iskola) §8I11t.
i A B8nki Don§gt
KartiTandcs Biztons§gtechni |
‘ : tov8bbra i s i n
‘ reriBizotssgok biztos2totta a
ekin ‘ ! kutat§s felt®tel
AzAnyagt ud®sm8nyi
Anyagtudomanyi és oxtaist o Gy§r t 8stechnol -
Intézet szakcsoportokr a
‘ nevezetesen
Bitonoitecital gzt Kutais 9 Anyag®s Abkakehs
Szakcsoport, (
Mechatronikai és Dékéni Hivatal 9 Gy 8rt8stechnol
Autbtechnikai (ntézet i Szakcsoport
. keretft®begnatta t
Tanulmanyi Osztaly
2015b e n az i nt ®z
azgatisicsoport I szakcsoportok i
szervezRdt e kben an
Guzdasigicsoport | int®zet megneve:
' G®Ap®szeti ®s Te:

18. 8bra A B8nki Don8t G®p®sz ®s Bizt

Napjainkban feladatainkat a GCO®p®szeti ®s
Tansz®k keret ®be®sl 83yj8urkt Seslt.u dozm8Aryyiad nt ®z e
2015. kozott Dr . R®ger Mi hg§ly prmoftesdam§n
rektorhelyettese volt 2016 g . R®ger p20oies&k2aPt0Oh& Cbuda
2020t - I az Anyagtudom8nyok ®s Technol -gi 8k D
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e ==
RNOKI KAR

o

ldest

19.8bra Prof Dr. R @& 20.8bra Dr. Gs8ti
20162019. rektorhelyettes 2012019.

21.8bra Dr . R8c®s P§ 22.8br a DrP.®tRir-h RO 1

Gy8rt8&studom8nyi k1 Anyag®s Gy 8rt §stud
2016. k°z°tt, aki-®e majd 2022t RI a G®peE
Al ak2t §stechnol - gi Technol - gia I nt

is napjainkig

Dr. Kovs8cs - Dr. RS8thy Gonda Viktor2023.
20162020. 20202023. szeptember-1 R |
23.8br aAnANzagt echnol - gi ai I nt ®zet i
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Az integr8lt i nt @apn®@sn ymels@RteraekhiRopaz8Resd ftod y a |
al att g8l | nak, a szervezet.i egys®gek 8ltal
egyes v8ltozatokat betTjel z®ssel jelzik. Az
Az E-tanterv szer i nti k®pz®s a 2 0 1e7l.s R s z®vpft cel nyb&en oBkl

Anyagtechnol

- gi&lit 8tna aRrzeert

sTzaenrsizr®k magyar

®s dzamk 8§r gyd el .e |l tREall § zaa t° sfsazge .

2. t8bl 8zat Az ATT 8l tal
T8rgy neve T8rgyfelelRs
G®Op ®s z m®r n° ki BSc szak
Anyagtechnol - gia al ap|Dr. Pinke P®t
Anyagok ®s technol - gi|ProfDr. R®dh&d y
Anyagok ®s technol -gi|Dr. Pinke P®t
Aut - i pa®s &lPak®st §stec|Dr. Kov8cs T
Al ak2t 8§stechnol - gi a ® Dr.Gonda Viktor
Al ak2t 8§stechnol - gi a ® Dr.Gonda Viktor
Kot ®stechnol - gi a Dr. Kovs8cs T
Keti®s Al ak2t8§stechnol|Dr. Kov8cs T,
Anyagtechnol - gi 8k sz§Dr. Mucsi Anf(
Hegeszt ®s g®pes?2t®se Dr. Bagyinszki Gyula
Hegesztett szerkezete|Dr. Kov8cs T,
K¢l °nl eges megmunk 81 8| Dr. Gonda Viktor
KorszerT technol - gi §Kk|Dr.Gonda Viktor
KorszerT fel ¢l et ne mes| Dr.Bagyinszki Gyula
G®Op ®s zm®r n° ki MSc szak
Anyagtudom8ny Prof.Dr . R®ger
KorszerT anyagtechnol|Dr. Pinke P®T
Hegeszt ®stechnol - gi §Kk| Dr.Bagyinszki Gyula
Hegeszt ®stechnol - gi 8§ k| Dr.Bagyinszki Gyula

27

n \

okt



G8ti 1JESB2@3I)
HRf ol yamat ok ®s model]|Dr FeldeImre
Hegeszthet Rs®g ®s any|Dr . Kovg8§cs T
Termi kus v8g8s ®s bev|Dr Bagyinszki Gyula
K¢l °nl egeessl jh&ergesaek R Dr. Kovsg8cs T
Hegesztett szerkezete Dr. Bar 8nyi I
KorszerT fel ¢l et ne mes| Dr.Bagyinszki Gyula
Mechatroni ka m®r n°ki BSc
M®r n©° ki anyagok Dr. Bagyinszki Gyula
Anyagtechnol - gi a al ap| Dr.Bagyinszki Gyula
Anyagtechnol - gi a Dr. Bagyinszki Gyula
Mechatroni ka m®r n®ki MSc
Anyagtudom8ny Prof.Dr . R®ger
Bi zt ons8gtechni kai m®rn®ki BSc szad
Anyagismeret Dr. F8bi &8n EI

A fentiek mellett az ATTf erusnRoaktt8artsSsin s ks®k
ofilj8ba tartoz- - sk aXk.t 8tr&byla8 znaatk ao ktt aan s§zs&kb
nt 8rgyakat ®s tant8rgyfelelRseiket mutat)]
3. t8bl 8zat Az angol nyelven o
T8rgy neve T8rgyfelelRs
Fundamentals of Materials Technology Dr. Pinke P®t
Forming Technology and Machines I. Dr. Gonda Viktor
Forming Technology and Machines II. Dr. Gonda Viktor
JoiningTechnology Dr. Kov§g8cs T
Computeraided Design of Materials Technologies| Dr . Mucsi An
Engineering Materials Dr. Kov§g8cs T
Material Science Dr . Mucsi An(
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Az ¢budaik @&tgytd &ommshngyrtoemr ¢d ek temil k ° :d280RtoR 1§ t a
Alkalmazott Informatikai Doktori Iskola , 2012t Rl Amyzagt udom8nyok ®s
Doktori Iskola, ®Bi zat ons 8gt udo m§nyilietvel2018tt -olr Alkalahazok o | a
I nformatikai ®s Al kal mazotktezMatee matgi kmalik ° Dl®
| ®t es 2t ®s ®vAkdlmanot lpfermalikaitDoksod Iskola
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M(ivelt kutatasi téma, halmozott érték, db
\

24.8bra Az Anyagtudom8nyok ®s T
t ®m§ i

201t Rhzon m®r n° k° k r &sizp&roem§vaki ke htld| ke v
krit®riumedgdhalkelineke mzlelt2k ©-zri § sh e(iptersationaR Wieding ° k
Engineer- IWE) k ¢ | ° n b ° z eindult. Akc@agez |I®m®| e tti a kkaBnpyzaRgsa az |
temati ka k©°®%t tdiol lgglzrzearbdfsRgle r e AR e § ReAe BiIWE ® s
k¢l onbozeti k®pz®sen 362 fR vett r®szt.

Anyagtechnol - gi ai I nt ®zeti Tansz®k az el m
korszerT anyagok ®s anyagtechnol - gi 8k kut ¢
®vtizedes kutatg8si tev®kenys®g eelelden®n® e k®n
el j8r8sok ker¢ltek kidolgozg&8s8ra, 2gy

1T azayagt udmamEealyli ®s szianull ®zeér ass eflgl§gl8at
folyamato p artaemm®& i nek opt i mak % z°8d § Gulinatauto§Ssfuerigr Vd |
Tecnico, Portuygg8lia, egyetemmel

19 ak neti kai modell kidolgoz&8sa DP ®s TRIP

veOgbemealRul §tsdl f ol y a mlentettei(rkad’kz °© b e 2kJigh sT8NEG s
University, Shanghagyetemmel).

Tansz®k egyi k hagytmBesyé8sybsopd€8§si Pat ®
g8l at 8ra ®s matiem&nhk kllatin °nso dteel klienzt®est@tr eel
s i techAolkudiad8$Sm&f dIRy afnealtaodsat®%nt ®s sor
amatok tiszt8z8sa, azok matemati kai mod
tott ter mPk minRs®gjav2t8§sa ®rdek®ben

T C MOP1.B11/2/KMR-2011-:0001 Kr i t i kus infrastrukt Yr
rojekt, fNA¥ngy-gy?2t-kReatd®benekér gl prbkgdaing
! arobbant 8§sos  @makihkk®t @ | y° bbr ®t e gy § rf t®3s
technol -gi-Béjnlaé&ks ku®KI®rBdtal®r S®yut ® bbkefngp on
®s -k®m8mi a por komp pze2cdi8lk,s vadlakriyi ft® mc ssR
gy 8rt 8asil -ge&hnak vizsgs§lats8ra is;
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1T azelektrodinami kus t ®@meagknfurn,k 8§ mg@$ g @led&kme laz r; &
alakvgltoz8si agzebasp®gokhadlsalgzt hkterah d 8§
el ektrom8gneses al ak2t8s al kalazeiekerdhidraulikass R k
alak2t8s szersz@dmazieqg l @sza ts®nfekoll ehet R

f atul ajdons8&8g m-kintstt§s a,l jBeal8ys,okh s-Fabadipdiie s e
al katr ®sergepl@arstz8ns8 | ati tul ajdons8gai nRask®g
n°vel ®s @rl kut8atyluseblg Sh&smokt ( PVD, CVD, I
hRkezel ®s) nem c s a8kb a¥hj th @ n m@&k eak o hgaysSzant 8Kl :
mi nRs®g®nek n°vel ®s®re, jav2tg§s8ra is al

Az anyagtudom8nyi fejleszt ®s ek ter ®n t o
konzorciumi tagk®nt a Tansz®k munkat 8rsai,

a NVKP_161-20160038 a f r °ccs®°nt het R polipropil ®n
kompozitok fejleszt ®se i §r mpirt ®jcehknto | de@ir @
opti mBlya&agP®sszet ®t el meagisatl Frsomadhd @&msas ®ls §
anyagvizg 81 at i k2s®gheggygPogat ralonmiert s momPr
anyagv z s es®lreotzat el v®gz®sre ir8nyult;

1 a20181.3.:VKE-201800041pr o j eakzt ni®it el | i gens, predik
el j8r8sok ki dol glizaé8lsdk 2at 8ss§ rrae,n dwsaleami nt
al kal mas kutat§si egyi¢rt8mlklotd;®s | ®t rehoz

1 a20191.1.1Piaci KFF201900462p § | y 8z ataze Sain® ey hi bskat |
gy8rt8sba integr 8hihraRs ®g erlolbeontHrzz8&sti, t¥jc h
kifejlce?sikTu®meS8syom§sos ©°nt ®ssel kPehegt s8®
sziv8rg8s ¥tvonal ai aaka®si zreeq &) aanti nepmiuesdart S
hat ®konys8g8nak el emz®s®re, jav2t§s8ra Vv

Az Anyagtechnol - gi ai I nt ®zeti T &n stan@hergianu n
biztons8gos al kal maz8s8nak hat - s8gi el |l e
t ev®kend,s ®gnbeelny n e k keret ®ben a reaktortar
dokument 8ci - fel ¢lvizsgg8l at §8val ®rt ®kel t ®k
el emz®sre kerg¢lt a tart8lyelemek gy8rt &8st e
mi nt alaptechnol - gi a, val amint a  hicdhrnoogl ®ng
| ®p ®ssor .

6. ATT eml|l ®kezet e

Az Cbudai Egyetem B8nki Don§t G®p ®s z
Anyagtechnol -giai -babn®zenepdhneszPhkgelRRa@Be,
Tansz®k al ap2t8&s8nak 60. ®vfordul -j §t.
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25.8bra A jubileumi eml ®k¢l ®s

2023. november}8 na Magyar Tudom§n
2023 MO®rn° ki Szimp-zium a BS§
eml ®keztek a r®sztvevRk az e
vezet Ri , k®pvisel Ri, a tansa
partnerek.

epe-az&dBd e z
n konferer

®vtizedel
loeml| ¢ gk o®s

7. Z28r sz -

Ko sz©°rE&SB #2023 MO®r n°Skzie rSzeiznRp -nzeikum a Kar ve
tett®k jelen kiadv8§ny terjedel mi korl 8§t ait
hozz§8f ®r ®s i |l ehet Rs®g el l en®re is el Rfordul
int®zm®ny - méghmaz®kezt°rt ®nel mPnek egyes f §z
a teljess®gre, el Rfordul hat, hogy a visszen
aki k a felsorol 8shgly memtkapokit mkebdRakigye

Arra t°rekedtem, hogy a visszaeml ®kez®s b
tansz®kal ap2t:- tev®kenys®g®t, az %% tudoms§n
a tansz®k orsz8§gos elismertyg®@a®t6 0j e®vl etmlerztt
°ssze8ll 2t8s kifejezze elismer®s¢nket a el
pedig p®l d8j uk nyom8n el Rdeinkhez m®Ilt- - tev
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Az anyagtudom8ny ®s anyagte
a kutat8sklhan az ATT

Materials science and materials technology in education
and research at ATT
IDr. Kov8cs T¢gnde Anna

budkgiyet em B8&8nki Dong8t G®R®p®sz @®Bp B ze toin s@sy
Technol - gAmyadtnd ®rred!| - gi. BudapdstMa ®yat pr $abBgz®k
kovacs.tunde@bgk.uobuda.hu

¥sszefogl al §s

Az Cbudai Egyetem B8BkEzt oDosn§8git eG®Op®Ekai @8
Anyagtechnol - gi ai Int®zeti Tansz®Kk | 8t a
anyagtudom8ny ®s anyagtecBBhnolekgina ®§r ayalkz
®s anyagtechnol - gi ai t 8rgyak rendszer ®r RI
Bemutatja a fontosabb oktat 8si anyagokat ¢
2rtak ®s az ipari fozglkdmmdamalk .i 4 simeszenna
profilj 8t ,ata8sjieltleemdaRrtkktet, ahol ®rt®kes

Kulcs szavak: anyagtudom8ny, anyagtechnol

Abstract

At the Don§gt B8nki Faculty of Mechani cal
Department of Materials Technology provides tbaching of materials science and materials
technology subjects in the study programs educhsethe Faculty The article provides an
overview of the system and development of materials science and materials technology subjec
from the beginning to the present day. It presents the most important educational materials ar
publications that were written by the Estment's staff and that industry professionals can also
benefit from. It also describes the research profile of the Departarathe typical research
areas in which our colleagues have achieved valuable professional results.

Keywords:materials science, materials technology, education, research

A g®p®szm®r nCaki akn®pazg® subdeorm8ny ®s az anya
meghat 8§r oz- alApmikzakiki ahfagBRk el R8I 12t §s
tovg8bb8 viselked®s¢k i smerete a gy8rt8&si f
adj on sz8mos tervez®si, i zemBerlat At ®EBr e®=®
meghi b8sod8&8sok elemz®se sor8&n felmer¢l R k@
®rtel mezett anyagtudom8ny tud v8laszt adni

Az Anyagtechnol - giai, ItndwWgkkehai kbams z®Kkn s(z/
kezdebdeyRkor |l at i ag amyagigneeit aencyhangotl uydgoina8 ny sz e
az ir8§nyad- . A Tansz®k tant 8rgyainak okt ¢
tapasztal atokkal rendel kezR m®r n°k°k is.
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A Tansz®k anyagtudom8nnyal °sszef ¢ggR okt
1980as ®vek v®g®i g ol yan t ant8ale§gny ®ne ns ®gleggalki @t

nevezhet ¢nk az alap2t:- ®s a szked lcesmaik ia & nRht
f-kusz8lunk (a terjedel mi korl 8tok, sajnos
P8I, Dr . Kisfaludy Antal, k®s Rbb Dr . Czini
ki emel kedR szakmai munk&nyf otl §rtgyaz naaknAza g t
anyagtudom8nyt a B8nki Don§gt G®pi par.i MT s
Szerkezeti anyagoki 1mM®vle nk calklttat.t ukz 1DBk6KOO r i

k®pz &sitbeer t i NBr.vGgbhor mdg a sz O®RVOnRI. mArern ekb @K |
Az el sR k®t f® ®vben az akkori f Ri skol a mi
g®p®szm®rn°ki tanul Bh@ngas &y, cB®IkyDhleo reInSrt ok

i
®s Dr . Kov§cs Mi hg8ly vezett ®k, Arany Judi
t 8mogat §s8val A | abor ok ak kboarn bnaThk °ad tBebkn,e r AR
ahogy mai napig is, a meokhl|l Pogng@i aAyabhgpod8d
Bezer ®dj ut c

8 ban poend®tge rae sr, o nJcoshoi I N8ys ovsi, z sdgi 8l | aat
el hel yez®st a p8szt§gz- el ektronmi kroszk-p
kut at 8shoz haszn8ltak a Tansz®k munkat 8r sa
Kisfaludy rAmttal HRkteazlelt®es nevT t&rgy is a gy
Az1980as ®ve®r k@g&mtnsz®kre Dr. R®ti Dam8§anele
ki), aki az Anyagtudom8ny t8rgy oktatciBsg&baag
informati k8ja t8rgy temati k8j 8t ®s t°bb ®ve

Az 1990es ®vek el ej ®tRI egy Yij Akorszako k
§tszervez®s®vel-hbemeBdrkiczBPers§tl 90Iszaki FRi s
Dr . Czinege I mre koll ®g8nikasik apeseka®ai kfapv 8
Tansz®k ipari.Eeggkt km$ked@®s®Ren, pl. szoro
At omer RmTveblj oktat- -k ®rkeztek a Tansz®kre |
201kben v e®&st eDr8t )T-th L8askilk @szea®y g®bedomsn:
t8rgyak oktat8s8ba kapcsol - -dtak be. Ebben a
mel |l et az anyagtudom@ongyhdAk§esueydsakebanm ka

mTanyagok ®s kompozitok vil§gs8§t is. Dr . Ki ¢
h8§romk°tetes fRiskolai |dlg§3et mh®bz o amebByet
kereszt¢l sikeres alapmTnek bizonyult az an

Az anyagtechnol - gi 8k okt at 8§8s §[4] jegyeet, 2amelyt &ze

alapanyaggy§rt§st t8rgyalta ®s egy anyagt e
rendszerezR m-d °sszefog[Blal2-mmee gy z2etr j Ardye
volt), amelyek meg2r8§s8ba t°bb tansz®ki mun
G8§t i JI®Byg&EmMkk ol8l | alta mags8r a. Ebben az i dF
nemzetk®zies2t®s k®rd®se, tansz®ki kol | ®g §i
angol nyelvT seg®dleteket, k®pz®si anyagoka
Az1990es ®vekben a Anyit8§s szell em®beno fol
k®pz®s mel l ett mTszaki menedzser szakon ®s

szakokon az anyagtudom8ny ®s anyl?gu &rcth,n orhi- gt
szakon. Dr. Bagyinszki Gyula |[6Waolst &§i®slz st @b

i dRszakban, amelyeket azonban nem csak a me
hanem a g®p®sz k®pz®ki habl g8g8i nksszdlamai
kiadv8nyok, amelyek a Tank°nymester Kiad-n§

meg az ezred[8dodul - §®ve) be®s az-ta is t°bb |
tank°®nyvekk®nt szol g8lj8k a g®p®sz szakk®pz
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% 2 . KOVACS NIKALY
=~ o _Ipari anyagok
& &) és elogyartmanyok
MUSZAKI KINYVKIARD
1. 8br a A Tansz®k ®s a Tank°®nyvmeste

egy¢sttmikeoed®s eredm®nyeil

Pjabb Ako r szakk ®n-20i0ejse |@ veenkehzehze tkR t aR-t2F0I 0 OhB s
Budapesti MTszaki FRi skola r®szek®nt mTk®°d¢
ezen bel ¢l Tansz®k¢nk is. A g@®p®xsz mP®mWNA& Kt u k

. ®s |1 tant8rgy el Rad-j a, az Anyagtechn
kol |l ®38nk tartotta. Kezben ¥ abb munkat§8rs
anyagtudom8nyi ®s anytadclBs@lbagi®si ag ysazkaokrilr
ment ek §t. A gyakorl atokat Kovg8cs T¢gnde An
S8rossy Gy°rgy, Dr . Pinke P®ter ®s Varga P«
k®t f ® ®v Af ®@l8algeatie k® zRItapdzatott 8§k sz8&mon
az el Rad§8sanyagok, a megl ® R jegyzetek mel

hall gat - kat .

El mondhat -, hogy ezt a korszakot, az okt a
a Tansz®k. A k®tezres ®vek digitsglis fejlRd
arr a, hogy online tananyéagak -ksseg8®m8het Rek
ismeretek elsaj8t2tgs8t. Nagyon sok elektro
a hallgat-k a tansz®Kki webol dal on, maj d a
mu n k a ti Bonzoraiumi keret k k?ePeéktroni kus (multi m®di §:
k°nyvek fejleszt @s@be2i sS§beappcsol -dt ak

Ertékink
% €mber

Dr. Bagyinszki Gywla - Dr. Czinege Imre

Fémek gyartasi eljarasai
(E16allitd-, alakado- és kotbtechnologiik)

Huropa i1t epolS
| [

2. 8br a Konzorci umi keretek ko°ozo°ott
F®mek gys8rtigbekelpBirBsaitank
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A2010es ®vek az
tev®kenys®g¢nket
Cbudai Egyetem (
Kar k®nt (BGK) fo
mechatroni kai ®s
i g®nyeseb
e

gyetemm® v8l 8s0 idRszakg§:
8§r m8s szerevezehdan kle@tertee
) ®s ezen bels,8g tkeacrhunni kk aB
tatta munk8j 8t. A g®p®szr
ztons8gtechni kai szakok
, m-dosultnsa®Pkabbmmali bRV bmEkya
sor8ba b ®pett Dr . Muc si Andr §s, Dr . Gond
Dr. RS8cz 8§l , k®sRbbiekben pedig R8thy 1|styv

A gyakorlatorients8lt k®pz®st szem el Rtt t

e
m
¢ E
Iy
bi

|
b
|
p

k ®t hi§nyp-t|- j egy z-Pt® dM@r§f3,14i. ®me Hgeydmomb
®s egol dand- feladatokat tartal maztak az
Tanany gfejleszt®s ter®n jelentRs el Rrel ®p
TCMOP pr o CeloR1L.208/2/A/KMR-20090 0 2 9, KMR G®p ®s z m®
informatikai hg§tterT ajedegnait °@sb tkaorltla®gngin kl
egyetemi tananyag{e° nyv) egyes fejezeteinek meygidy\Bsi

el k®sz¢lt: HMEyagdhudimBapflelcheave z@s & &l (3. 8§

Anyagtudomany : Anyagtechnologidk

Szerkesztette Szerkesztette
Szakdl Zoltan ANYAGTUDOMANY Bagyinszki Gyula TECHNOLOGIAK
Ry manre

Egyetomi nanyag

TYPOTEX

3. §br aT CMG#1.208/2/A/IKMR20030 029 konzor ci umi
project keret®ben el k®sz¢lt el e

2017. ®v szeptembere egy tovgbhbi m®er f ° |
oktat 8s8ban, ugyantiasnteekrkvor aimed wl telaRz r8m.y ok
|l egal 8bb egy -seakmamngtB8ogméijs8§lran kil k®pk®sat
anyagtudom8nyi Arendjed megvs§ltozott, az An
alapjai eleaveizm®gseselt8&rgy lett, az oktat §si
Az Anyagtudom§ny | ®s tt8e glyrad | -agi 8%n yla.g otk8 r gy
T-th L§gszl kol |l ®g 8nk, az Anyagtechnol - gi i
technol-g|§k I'l. t8rgy k°tel ®k®be, amel ynek
A mechatre i k a i szakon az Anyagtecheatnignage sad & p°
el Rad-ja Dr. Bagyinszki Gyula volt. Ezen a

anyagokat ®s a t8rgy gondoz§8s8t DrrdigDP Vardae
P®t er v®gest ®vek X0rX@psR szakasza egy tovSse¢k

ker ¢l t ki dolgoz8§sra a G®p®szm®rn®Kki mest er
el b2r8l 8sa |l ehet Rv® t edg 2zt ®htogyhRdI1-6gi d edbp a
k®pz ®s Ezen a specializ8ci-n alapoz:- t8rgy
a k®pz®shez k°tRdAdR ig®nyes szakmai i smer et ¢
szakmai r®szekPay pedig a KorszerT anyagt
Dr Pinke P®ter.
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A 2020202%LesCOVID1 9 i dRszak
ektronikus oktsaoBsea
yel mezetten tartott

al kal mg§val k®nytelen
ekkobh®Pg8@s nkbksaks8si

8k az omldihmae - ; r Slogty.
at 8§8sn§gl nem | ehet jobbat, hat ®konyabbat
et Ren, az i smeretek el l enRrz®s ®n®| , a
s

g8ztat §si m- ds zlklehethek.t ° bb eset ben el Rny?©°

tansz®k Al eg¥%j abbkori o t°rt®net®t, anya
ember®tRI ®r v®nyben vant &maremkonAaza i
p aI eltetaSrnnkionng ensi ntc8r gey kK ugi Ay atg®utd p mi§
§s m-dj §8hoz (termPszetesen i nnov ¢
aggy§rt§st, °nt ®szetet, porkoh8szat
®st, az Anyagtejchiknol AgkS8kelt Byilgtylman bE
koll®g§kkal eg®szg¢lt ki. M®sz8ros Le
Husz8k Csenge, Schramk- M8rton, St
glaMeggakotﬁagylnak vezet ®s ®t | §tj a

sz®k az oktat 8si feladatokon kz2vg¢l
i
t

QO X ST O

wo g T wE N
®» N DTQNTDT

@V "To X0

>

-s tev®kenys®get tudhat mag8§®nak. |
, megb2z8sokat, proj ekWletk e6t0, ®vnbedny e
t Rsebb K+F+I tev®kenys®gekr RI , a Te
nk k®sz2tett [Egylreag)ESB j2:02°3s kz eafdorggli
®v e DAB nagyobb waniunpernolj ekd j 2ad rr Ril pedi
°ss e[lﬁ]z@satmely szit®n jelen ESB 2023 kiadv§n
A tov8bbiakban egy kicsit formabont - m- do
az az ahhoz k°t RdR, ill etve abb- | eredezt e
kutat - munk§t v®gezhess¢nk, k ®t fomtfosasdoblbh
kut at - i potenci 8§81 . Infrastruktl/zxra tekintet
megfelel R eszk®zparkkal rendel kezgyn k®v eak nle®
korszerTs2ztett ¢k, beszerR®P®sererkdkez®s, mDEKC ok
i par.i partner ¢nkt RI, p8rk a®vteun k ajesgnyd ®k @ Iz B js 1
HRkezel ®si k2s®rl etekhez t°bbfpeollei nheRkeekz, e |pRo |
kompozitok vizsg8lat8hoz ipari -fOTrri8esrhenddez
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> S
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®vtizedek kutat - munk8it ®s tudom8nyos kut
kut at - i potenci 8l munkka tngrestaRk ekn® z ¢salz fodkltyasama t
kol l ®g8i nk, aki k k®pesek voltak tudom8nyos
Tudj uk, hogy a tudom8nyos kut at 8s nem &eg
r®szfol yamakokmbaksaor sat kell bekaptseoel adme
legyen.

A teljess®g ig®nye n®lI k¢l a tansz®ki At
v8zIl at, hogy az ut- -bbi k°zel h8rom ®vtizedhb

egyi k meghat 8roz- kutat §sisit efro¢glyeatnea taaci @laokk k
mat emat i kai model | ezKRsres zveor| Tt , a ceRrhepkRjl e0&D Pa, B a &
folyamatah a k v i z2zszgekledat aa, kut at 8sokat profhRkDerz.elfF
fel ¢l etkezels®s, elfje8lr¢8lseotkikevaapntti®naaltizzv8 | Bestmaal | o
8l land:-sult ®s nem 8l Il and-sul't WInlekp oft &/ afd

Prof.Dr . R®t i Tam8s §8Ital vezetetes t@d@®NE mg g
kut at §siKrtietrigd ies ®itnfar a st r prdjekt{irCav ORPBRHURLL/2HKMRK u t
20110001 jelentette, ennek keret ®ben az el e

vonatkoz8sait Dr. rBBbantPP8sokohéPggsnk®sta ®s
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vizsg8lat 8t Dr. Kov8cs T¢nd
®rderheglPcazs®°nt hetR polipropil ®n al apPVKP 46 ad !
1-20160038) projekt, amelynekh o ml ok teezr ®bpthi m8Il i s anyagass
roncsol §€EMmewnt Y% GHedtah FXEKIG05h er ende z ®s)®se g 0ths® P
anyagvi zsg§8| atki vkRlgs @rhlag tt Ssrao 2Bst ®r t ®k el ®s e ¢
P®t er koll ®3g8nk koordin§lta.

Szeret n®k k°sz%°netet mondani mi nden egyl
anyagtudom8ny ®s anyagtechnol  -gia ter®n ho
orszg8gos h2rT, ®s k ¢kf®e IlvaBO nt iasz iAsTrie rptr, ® pTsAZNg
hogy hallgat- -k®nt ®n is itt fAedzRdtem mego,
®l etre sz-1- szakmai tapasztalatokat ®s eqgy

nde felg¢gyelte. A
I
i
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Ahegeszt ®stechnol -gia szere
profilj 8ban

The role of welding technology in the professional profile
of the Department
1Bagyinszki Gyula

budai Egyetem BS8Biikzit oDnosn88gtt eGRhprBI®KZRI® EM® ri n “Bksi
Technol - gi ai I nt ®z et An.BadgpestMahgnyoalr-ogrisazig§ gl nt ®
bagyinszki.gyula@bgk.wabuda.hu

¥sszefogl al §s

Az Cbudai Egyetem BS8nki Dong8t G®p®sz ®s Bi
Technol - gi ai I nt ®zet Anyagtechnol -gi ai I nt
forg8csol (forg8csi®PkRilbk) aaheagpsat b I®sT
oktat 8§s8t mind a nappali, mind a |levelezR,
tagozaton. A gradu8lis k®pz®sen kz2vgl nagy
tanfolyamrendszerT k®pz®szime®Rn ia, Tamet @l
tartozik.

Kulcs szavak: hegeszt ®s, oktat §s, k®pz ®s ,

Abstract

At the Don8t BS8nki Faculty of Mechanical a
Department of Materials Technology of the Institute of Mechanical Engineering and Technology
provides teaching in materials science and -gafting (chipless) matels technologiesi
including welding and related technologiesoth fulttime, correspondence, and even some
majorsin the case of the evening or distance education departinesddition to the graduate
training, the Faculty also has a long traditi@i coursebased training for welding specialists,

the maintenance of which is also one of the Department's responsibilities.

Keywords: Kulcs szavak: welding, education, training, note, book

eszt ®s okKtatd&s S§lEgry em®8m B8 nki Dongt (
i ar8nak jogel Rdj e, a Magyar Kirgly
S g 8z h ebgeens zstzRa bpaidsazl tnoal zytta t1t90 5a f r a n ¢
glel Rd i nt®zm®ny ( ai PNe®@prsizk?2 nLha§ Zom§ tvcea
rvezett autog®nhegeszt R ¢ |784n9 hfeRy evs
keret ®ben.

gesztR mell ett vi | | aman hikddetett enggeas z
jogel Rd t ®zm®ny ®s ezzel fontos szerepet
Nyi kol aj Gavrilovics Szlavjangs8rneaelol ¢ 4888)e
Kjiellberg bevonatos elektr-dg8j8&8nak (1907) s
bemenet. felt®telei azonosak voltak: sz¢él et
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f®mi par i mesters®grRI sz-1 - seg®dl| ev®l

Az eml2tett gyakorlati k®pz®sek nyomdokai
Fel sRf ok% G®piiapzaorni bTeeldzlamialed @ ®6t3o0tt Mechani k
il ®t rehoz8sa ut8&n kapott nagyepb yel enBRs®g
aki m8sod8l | §sban oktatta a Helgemszt ®sn ttraalt
Schwei Ctechni k) megszerzett i smereteket fog

B ——
e———my———

—
e ——
==

F
8
2

HEGESZTES \ HEGESZTES HEGESZTES

:@; | |

Becker |1 stvg&§n 180-KolvBalsa M, hBdpsks&3rd 8- dadBafsa
Mi h8ly 448 ol dalas fRiskolai | ¢

Kov8§cs Mihg8§ly, mint daTa®@me®khetBREELERMP®ORK
r®szvetiBlee ker 81 st v8nnal egy¢tt kibRv2ztette
-rasz8m8nak n°veked®s®t k°vetjRefnRiGsktoil alJi- zjsee
alapj 8t k®pezte az idRk°zben m8r elindult h

A hazai hegesztR szakemberek k®pz®s®ben d
rendel et hozott, ami el R2rta a hegesztR sza
tov8bbk®pz®s®t. A rendel et szemikBt §aarki reRKR3
®s el l enRrz®s®re hegesztR mTszaki szakember

A Fel sRfok% G®pipabén Te®hme kambt BOGIOI
FRi skol a Mechani kai Technol -gia Tansz®k®n
el m®Il et i - r §t ®s 64 -ra gyakorl atyatmr mag 8lbd&
k°cz®pfok% szakemberek, k®sRbb g®p®sz ¢(zemme
®s a G®pipari Technol - gi abenihdolte®z et egy ¢t t mT

A k®pz®s a ZI'S temati k8ja nyom8n szervezhF
8§tdol goz§&8sra ker ¢l t, ®s nagyobb hangs¥l yt
k°zvetl engl hasznos2that - i smeret ekfsbel tan
sz-beli vizsg8t kellett tenni¢k h8rom tant 8§

- hegeszt R g®pekbRI ®s berendez®sekbRI /

- hegeszt®si anyagismeretbRI [/ anyagvizsg

- hegesztett szerkezetek gy8rt&gssgb- |

Az1974ben | ®t rehozott AEuropean Council for

sz
akkredit8l 8s8ra ®s Vizsg8ztat §s 8azaz §k EWERA Zk «
an

kapt 8k f el9dbant,ul hdPywO0a hege t ®si felel Rs?®
z
(EuropeanFederation folWe | di n g, Joining d Cutting = L
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Sz°vet s®gPhedl tkaladb9adn2 @sl et DE3 | ®pt et et t, a
eur - pai

- hegeszt Rm®rn®°k°k (EWE =,European Wel di n
- hegeszt Rtechnol -gusok (EWT = European W
- hegeszt Rspecialist8k (EWS = European We
- kiemelt hegesztRk (EWP = European Wel di
k®pz®s®re ®s k®pes?t®s®re vonatkoz- i r8n
temati k8j 8t a mini m8lis k?©vet e lismeketelet. Aeamzatit

hegeszt ®si 1 anelyek azeBWEFttagjki k° 1 cs°n°®seamz eili $meel
megfelel R vbgsméhyatapggl | am,BNTIERVS EWRID @d.© 8§ @

1993ban az EWF ir8nyel vei alapj8n a hegesz
illetve a Tansz®k 8tdolgozta. A k®pz®s -r as

hegeszt Rt echnol -gus n®ven bekeriglt az Orszs§
1997t RIl law (I nternational I nstitute o&zEWEI d
i r 8ny eelnvzeett ka® zni

- hegeszt Rm®rn°k (I WE = Inpnternational We |
- hegeszt Rtechnol -gus (I WT = Internationa
- hegeszt Rspecialista (IWS = Internationa
- ki emelt hegesztR (I WP = International W
k®pz®s ir8§nyelvek®nt fogadta el

Az-ta m8r ezen ir8nyelv k°vetel m®nyeEWFsze
mindazl | W t agor2Zi€§Bbkaanel R2rt tart@h62i AIGUV eteé
International Welding Engineers, Technologists, Specialists and PractitiorRERSONNEL
WI TH QUALI FI CATI ON FOR WELDI NG COORDI NATI O
k®pz®sben zr &szetdvme®nRke BHEMWTZ 18VE, 3WkPd U p 8 loapm8k aEWE,

E WT , E WS, EWP okl ev ®I mel | ®.

Az EWF 1998b a n vette fel teljes jog¥ taggs§
Hegeszt®stechni kai ®s Any &EWr®g BWEIl tad li  IESBtyrees
(InternationalAuthorisationBo ar d = Nemzet k° zi Me g2b2rt1a (r2zhd z o t

r3-16, r418, r519)t e mat i k § pzaMHtE,zmant ANB t(Authorised NominatedBody =
Meghat al mazottalKkijedii SazChuelfEEyyecteréBg Pk i ERPER
Bi zt ons 8§gt ec Kanai rkirdATB (A@rovedl kKraningBody = | - v8hagy
k®pes?2tR hely)tRIs Burrpaizhdeé mAO9I0° z i Hegesz
Eur - pai/ Nemzet k?©zi Hegeszt R Spea®ilalENgmapeai E W
Hegeszt R M®rn°k (EWE/IWE) k®pz®st.

Teljes -raszg&8§m¥%t RIZB4D62 anbRISs§E6 R 0ARA 7r §s)
2023i g 24 al kal ommal t artOdt2t k& zRart) twgw§hEi
ki eg®sz2tR k®pz®st i s. TeRll e22 720268 RIE M4 Q 2 2
2014 R1 249 tan-r 8s) -ilgWS/8E WS kk®@pzm@sm | 2 K23 ¢ 1 t

201t RIEWF j - vs§tiddw§dsaaml-r§s | WE/ EWE k¢l °nbeo

szervez a Kar azon m®rn°k°k r ®sz®re, aki k |
krit®riumoknak i s megfelelnek. A dealateéelkm®ll
k¢l °®nbs®g, rendszerezR 8§ttekint ®ssel ki eg®s
megjegyezni , hogy csak a k®pz®s | ehet Akg¢gl ®
k¢l °nbozeti k®pz®s Ebgkettesi zebBesteananyag

Mi ut 8n a hegeisazzt &5ji eilsjngerr8estoekk, anyagoki a
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fejl Rd®sen mentek keresztg¢l, sz¢k:
sz¢lt el a Hegeszt ®si Zsebk°nyv el
a MTszaki Kenyvkiad- voKPnywRi adAz
a ozott, ez®rt az aktwualiz§glt ®s jele
M M®r n°kjeodadt &Kf tk.i [ 5] . A Hegeszt ®si
pai/ nemzetk?©zi k ®p z®s ek beinl IreRtswzda vmeesRkka @

HECESTTES] W secscere
ZSEBKONYV

Szerkesztette:
Dr. Gati Jozsef

D x-0
@U)

Miiszaki Konyvkiado

A Hegeszt ®si -08s dhb k-&ssy 2.0 DiRiYekdeB 6588t , i | I8et v ¢
tansz®Kki munkat 8rsak 2rt 8Kk

A hegeszt®s ®s rokon technol -gi 88k a k°vet

G®P ®s zm®r n° ki szakon,-raz (Wey &gt odrd) kigtvewnmz | |
Anyagtechnol - grealap@Vaapj ai . ®s 11

- K°t®stechnol -gia (CAD/ CAM szakir8ny), i
- Ket-®s al ak2t8stechnol -gia I . ®s I|I1. (G®)
- Termi kus technol -gi 8k sz8&8m2t-g®pes terv

G®pipari m®r n°®° kasszi szt en-sealappzaak o n , az Any
- EI Rgy8rt8s ®s k°t®stechnol -gi a.
Mechatroni kai M®r n° k -malgpézean, a M®r n°ki an
- Anyagtechnok?g®atéchmel |l ga,fejezettel
Had ®s bi ztons8gtechni kai m®r n°k szakon:

- Anyag®s gy 8rt8sismeret | ., k°t®stechnol g
Munkav®del mi m®r n® kasszi sregadlapomva: szakon, az
- GyS8rt8§sismeret, k°t®stechnol  -ga fejezet
MTszaki menedzser sreadpazva;, az Anyagi smeret
- Termel ®si folyamatok 1., k°t®stechnol g
M®r n®°ktan8r szakon:

- Szakm-dszertarn Al Ifl®mi @ @a®®® sagnyy8argt §si s mer
m- dszertana, k°t®stechnol -gia alfejezettel

A Tansz®k 8l tal k2ng8lt v8laszthat - tant 8r
technol -gi 8k t8rgyk°r ®be:

- Aut - i pa®s &lPalk®st §stechnol -gi a
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- Hegeszt®s g®pes?t®se ®s automati z8Il §sa
- Hegesztett szerkezetek tervez®se
- KorszerT fel¢letnemes2tR elj8r8sok

A hegesztR szakember k®pz®sekben szerzet

kamatoztatva, a Kar §lt al 2016. februsgr
hegeszt ®stechnol -gia specializ8ci- -janakegegy
kevet kezRk:

Term®szettudom8nyi al apismeretek tantsgragy
- Anyagtudom8ny

Szakmai t°rzsanyag tant8rgycsoportban:

- KorszerT anyagtechnol - gi §k

- Projektfeladat

Di fferenci 8lt szakmai i smeretek tant8rgyc

- Hegeszt ®stechnol - gi 8k (°mlesztR hege

I
- Hegeszt ®stechnol - gi 8k |1 (sajtol - hege
- Hegeszt het Rs®g ®s anyagvizsgs8l at
- HRf ol yamat ok ®s model |l ez®s ¢k
- Di pl omatervez®s |
- Di pl omatervez®s | 1.
K°telezRent agtl &sgyasnnadportban
- K¢l onhegeszt R el j 8r 8sok
- Termi kus v8g8§s ®s bevonatol 8§8s
Szabadon v8laszthat:- tant8rgycsoportban:

- KorszerT fel¢letnemes2tR elj8r8sok
Ezek k©°z¢l to%lbl amewijzes geanitkamtz§r gyak k©°z©°tt
G®P ®s zm®r n° ki i smeret ek:

- G®pszerkezetek ®s tervez®s
- Gys8rtg8si folyamatok ®s rendszerek

- KorszerT anyagtechnol - gi 8§k

Hegeszt ®stechnol - gi a

- Hegeszt ®stechnol -gi 8k I . (°mlesztR hege.
- Hegeszt ®stechnol -gi 8k 11. (sajtol:- hege

- Hegeszt het Rs®g ®s anyagvizsgs8l at
Munkahel yi eg®szs®gmegRr z®s

- Il pari minRs®girsg8&ny2t §s

Saj §tos Asz2nfolto a Kag®pkjGprzn®ls i r epsatlaeutrt:

tov8bbk®pz®si szak, melynek a AKorhT ®s kor
AAnyagtudom8nyo, a AlLemezal ak2t =20 ¢ at vRHe
ki k®sz2t®so0o, a AKorhT ®s korszerT technol
alkatr®szek kis darabsz8m¥%“ gy8§rt8&saodo t8rgya

Ter mPRszetesen a hegeszt®s ®s rokon techno
Tudom8nyos Di 8kK°ri, szakdol gozat (BSc) ®s
jelentenek tansz®ki feladatokat.
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A Tansz®k munkat 8r sai ki emelten font osn
tananyagokkal . Elk® z¢lt t°obb, i nt ®zm®ny,i k
illetve szakk®nyv, °bbek k°z°dnbean hieggeszt ®
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< Dr. Kovics Mihaly
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g mOSZAKI KONYVKIADO

G8ti -XKowsefs Mi hg8ly szerzRp&ros mT

o~ - BAGYINSZKI GYULA * BITAY ENIKO mm-mw
i - HEGESZTESTECHNIKA I. HEGESZTESTECHNIKA II.
FELULETKEZELES t
ELJARASOK ES GEPESITES 'BERENDEZESEK ES MERESEK

¥ ERDELYI MUZEUM-EGYESOLET
IDELY! MUZEUM-EGYESOLET

Bagyinszki Gyula ®s Bitay Eni kR 8l tal

- ; HEGESZTESI HEGESZTESI
Hegesztes ZSEBKONYVL | | ZSEBKONYV I

és rokon technolégidk

Hegeszt ®si szakk°®nyvek, melyeknek tansz
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HEGESZTES BIZTONSAGA

@ HEGESZTES BIZTONSAGA  s.woa01s

HB-H3:2013
Az egé élyeztets és b A biztonsagos, egészségre nem artalmas hegesztés
HELYES GYAKORLATA
HELYES GYAKORLATA Védekezés zaj ellen
Védekezés optikai sugarzas ellen
— A helyes gyakorlat utmutats célja a hegesztés és rokon eljarsal veszélyelnek és artalmainak
A megelozesét szolgalo, szakmallag helyesnek tekintett és/vagy bizonyult gyakorlat bemutatisa.
eldzését szolgald, szakmallag helyesnek teki 9 Alkal- nem kotelezo, mas, legalabb biztonsagot nyojto meg-
legalibb A oldasok. A Jelen bemutatott megoldasok azonban az egészséget nem
bizto eredo szno-
és biztonsagos Y lehetnek a sak lehetnek a munkabiztonsagot és munkaegészségUigyet Iranyitok és ellendrzok szamara Is,
amikor a vonatkozé jogszabalyoknak megfelels, helyes gyakorlatot kivanjsk megvaldsitani vagy
T szemlétetnl.

1. A munkavégzes helyszine

kozs legtérben kertltek elhelyezésre. Et tobbek

1.Amunkavégzés helyszine + lezeres vigds és hegesztés, kz0tt 2 bakdaruval és targoncakkal megualdsitott

- elektronsugaras hegesztés, Logisztikai megfontolasbol autopalya és foutvonal | anyagmozgatas is indokolta. Egyes berendezsseket

A g el |+ \garas vigs, kozlekedési csomopontja kezeieben talalhato | - 2 jobb kihasznalas, letve a vagas! gények Kiele-
amitfrissen 5 femszerke

rendbe hozott betonpadd és kijavitott Gvegezésd
nagy ablakfelaletek hatarolnak. Ez utbbiakon
Keresztl érvényesolo természetes megvilighist
fenyterels femlamellakkal elltott fénycsoves viligh
tas egészii ki

A mahelycsamok egylk negyedében darabo-
Iésra varo aluminium lemezek és sajtolt profilok
sorakaznak a mechantkus (tablaollds) és termikus
(plazmat) mellett. A mahely

2. A felmertl6 optikal problémak és azok elmé-
letl, llletve gyakorlati hattere

Anylit iv0 és a lézerhegesziés|, llletve -vagas! elfdrs-
soknal, az elektronsugaras hegesztésnél, a gazhe-

ésnél és a lingvagasnal, tobb termilus 7616
& kemeny, llletve lagyforraszto elfirasnal jelentss
mennylségd - biztonsag! Intézkedéseket igénylo -

sugarzas okozta kockazatot kell

tobbi résagben
és volframelektrodss hegesztési maveletek, va-
lamint ezek elokészitd, il utomunkalatal zajlanak.
A hegesztésre kerdlo gyartmanyok mérete (ki
Jedése), a rajtuk végzendo hegesztesek szima, a
varrathelyek hozzaférésének biztositasa, tovabba a
kész0lékezes 6

igyel X elekro-
mos (E) és magneses (M) komponensekbal all6 elek-
tromagneses rezgések (H3-1. dbra) koze tartazik az

dter- | optikal sugarzas is. Mas eljarasok - igy példul az el-

lenallis-hegesztés ¢s a hidegsajtokd hegesztés - al-
talsban elhanyagolhatd mennyiségben bocsdtanak

att nem megoldhatd a lehatarolt bokszokban (fik
kekben) torténs munkavegzss.

A mOhelycsarnok egylk szegletében van lehetdség

ipari parkban éphtettek fel eg;

gyarto Gzemet, aminek Kozponts reszel a da
rabolé- és a hegeszts-mahelycsamok. Mindketts
konnyuszerkezetes kiviteld, elore gyartoft vasbe.
tonelemek alkotjsk tartovazat, és fém trapézieme-
26k kepezik a fal- s 2 tetoelemeket. Monolt beton
padiczatra, fémdabelek segitségével rogztetiek a
kalonfele technologial berendezéseket.

A -an

g mar telben,

16bb vagofeljel telepftettek

2.Aza) okozta veszélyek és azok elmélety, letve
gyakorlati hattere

A hegesztés és rokon efarésai alkalmazssa sorén
2a) szarmazhat a folyamatbel (pl. fuvokn keresz:
toll aramiasi zajok), az aramforrasbol, vagy mas

nak kiszolgalasa céljabol - alakitottak ki a darabold,
2z elelokészno mahelycsamokot. A vagasi fela-
datok sokfélesége - beleérive az anyagmindségi
(0sszetetel, szilardsag, olvadaspont sth) & geomet-
tial (szelvényalak, jeflemzo befogialo €s vastagsagi
méetek, alak- és mérettaresi eloirasok stb) valtoza
tossagot - szinte minden fontos vagas! eljaras meg:
honositasat (berendezéseinek telepését) szoksé-
gessétette.

Rendelkezeste alinak
~ nyirovagasra alkalmas karos- és tablaoliok

(pl. gepesttett vagofey- ésvagy
anyagmozgats). A siritett levegs szénives vagas
vagy a plazmalv vagas jelleqzetes peldai a zzjos
elfarasoknak, de egy motor altal hajtott generator is
lehet jelentds zafforras. Az erds és hosszan tarto 3)
egészséggyl kockazatot jelent

Mig az optika szakterlete (a lithato tartomanyba
50) elektromagneses rezgésekkel - a fénysugsrzis-
sal -, addig az akusztika 3 hallhato mechanikal rez-
gésekkel - hangokkal, igy a zajokkal i - foglalkozik
Az akusztika - mas néven hangtan  targykorebe
a hang keletkezsse, terjedése, elhalisa 6s az ¢lo

3 volfrdmelektrodss ivhegesztés elektrodainak e 2 - forgacsolsi feladatokat ellato gépl foresz és | szervezetre kifeftett hatasa tartozik.

koszorolésere. A szomszédos mahelycsamokban o e\ 1) marogépek, A hang valamely folytonos, rugalmas kazegben
(amin keresztdl gyakran kell koziekedniuk a | ¥ N4 ~ termikus vagast végzo ling-, plazma- és lezer- | Kialakulo mechanikal zavarasi allapot tovabbter.
hegesztok segitSinek) — részhen Bnerd, részben berendezések Jedése. A zavardsi allapot (a hang) terjedése soran
palyazati forras felhasznalisaval - korszera tech- 2 - er02i0s vagast megvaldsio vizsugaras technika. | kismérteka energla, azaz munkavéqzo kepesség is

nolégiskat, il ezek berendezéselt telephettek, ugy-
mint:

Ezek az eszkozok logisztikallag rendezetten, de

terjed. Arto!figgen, hogy amechanikai zavaras 8l
lapotlevegOben vagy mas gizban, vizben vagy el

Bagyin

szKki
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Val amennyi szakon, a tant8rgyhoz tartoz-
a fontosabb hegeszt®si el j8r8sokat-®sA2hbegegs
| 8n®s pl azmavg&goent heelgeesnz8tIR,8 s elstzrt &Rh a npgoolsi MEe o |
el j8r8sok ®s eszk©°z°k, valamint hegeszt®s ¢

L8nghegesztR ®s (sajtol-) hegesz

-

Evhegeszt R ®s robothegesztR | atl

2009. omn: lne rMfadl&izgiyke | et e aiBEBK-Cla®@@®D zR o BAtFH e
|l abor 8tad8s8ra kerigktKapnrjeggl Rdtit RsE®g mB®hly
|l pariskola) alap2?tg&s8nak 130 ®ves ®vfordul
akkam8b - I . Ekkor indult az a shémpmgiuam 52roe
megrendez®sre az Karon.

A Tansz®k hangs%w yt fektet a multi m®di §s |
kihaszng8l §s8ra is. Azokon a terg¢leten, ah
bemutat -k gyakorlati megval - ®£ntd&ed krex ®slrkg |
sz8§m2t- -g®pes szimul8ci-t, vet2tett vagy tal
adatfel dol goz-8®s, teckhnmdtrgildi tervez®s, az
®s adatb8zi sok®s§lel nak ireypeel| ktkezm8 j-rftun g gk ko
projektfeladatokhoz, szakdolgozatokhoz, dip

A Kar on HieaglelsgzattR iSzakk®°r is alakult, mel yn

- bizonyos fok% hegesztRi gyakorl at megsz
beoszt8§8§s szerint, oktat-i felg¢ggyelet mell et
- a hegeszt®si szakmai i smeretek bRv2t ®se
- bekapcsol -d&8s Tudom8nyos Di 8kK°ri (TDK)
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- szakki 81 1 2 tT8scohk, (lppla.r Macphj ai ) csoportos

- ¢zeml 8togat 8sok szervez®se ®s |l ebonyol 2

- m8§s fel sRoktat8si i nt ®®zm®nyek hasonl
Hegeszt ®si Szakoszt8ly) wval .- kapcsolattart§
|l ebonyol 2t §sa.

A Kutat- -k f£jszekB8¢amE&Egrepdezett ingyenes
kutat-i ®l etp8lya n®pszerTs2t®s®re. Cltals§
kel onbozR tudom8nyter sl etek Arepb&bmei tkkes.®
bemutat: -kon, | aborbej8r8sokon ®s j§t®kos pr
tudom8nyos kutat 8§s, il letve a m®rn°Kki tev®
programbani t ans z ®Kk i munkat®véhenkdzeremIkr d®ser e
rokon technol -gi 8ival kapcsolatos bemutat -

Hi vat koz8sok

[1] Becker | stv§8n: Hegeszt ®s, MTszaki K°nyv

2l Becker -Hsv&cgsn Mi hg§ly: Hegeszt®s, MTszak
oldal

3 G§ti -KownsSeaefs Mi h§ly: Hegeszt®s, MTszaki

[4] Szerkesztette GS8ti J-zsef.: Hegeszt ®si z

802oldal-1. Hegeszt ®slill5aollalhdgHegesreett szdrkezet8k3650.
oda,5. HegesztR szakemb,éBT5804. oldabp. zZ1®& s eH e®Ryse snri t
®s ®rt ®k el. ®sA¢ kh e g e s6z.t3R®s Hviibzaskge8rleastfa . adn y Eq@V

Vi zsg,8lraé6®k ol dal, szer zR:h&KpeSzts®Mi hell j
1174 0 7 . ol dal -2.(.% iponteky Z1293..0lthl), 3 . F®mek t e,r mi
409447 . ol dal, szerzR: G8ti J:-zsef

5] Szerkesztette G8ti J:-zsef: Hegeszt ®si z

802 oldal,- 1 . F®mek tul ajdonsg8gali ® 4-88vdldald.f.k e d
Hegesztett szer kezet,edhl538.eoldal,&z ®she fEBBmelsi
Vi zsg5®teast cdalg8 . 1 . F®mhegesztR szake6dbtéd ek
oldakN®met s z78¥K/sr2-.t ®rl dal, sze@rzRE®EmMEkv ¥Eg §N
®s e s 8KBzodal3. A hegeszt ®si ,¥B3B6.8 swlkd a®ls
3.1.3:3.1.5. pontok, 18814. oldal),6 . A polimerek tulajdor
hegeszt, ®19622. oldag7n. Pol i merek hegesz628610. el
oldal, 8. 2. MTanyaghegeszt R sz ak®@B8d6& oldak10.k ®p

Hegeszt®s biztens@gtlkthmny7&lf Gy ® doel ldnae |, S
J-zsef
[6] G811 i JDzseKovs8§cs Mihs§8ly: Kt ®stechnol - ¢

Budapest, 1999; 196 oldal
[7] G8ti -XKomsBefs Mi hg§ly: &vhegeszt®s, MTszak

[Bl Kovg8&§cs Mi h§gly: Hegeszt-@ankReamxekrist €ankK?
2008, 204 oldal

[9] Bagyinszki GyulaaBi t ay Eni kR: Fel ¢l eEfgeeel ®st , EK
2009, 359 oldal
[10]Bagyinszki Gyula=Bi t ay Eni k R: HeBlejsgit sk c®&ir  ®f
47



Bagyinszki Gyulda (ESB 2023)

MYz e-Hgnyes¢l et, Kolozsv§8r, 2010, 286 ol d:
[11]BagyinszkiGyulaBi t ay Eni kR: HeBersan ®sz @TcdhhERGK®I
MYz e-Hgnyes¢l et, Kolozsv8r, 2010, 286 ol d:
[12IFRszerkeszt R Szunyogh LS8szl .: He E®9p2 p@S

Tudom8nyos Egyes¢l€3.,2 . Budalenmt fo@wodal e
2vheget y 8 ®S8IRM@koldal,3 . 4 . L 8§ n,@47260.oldat,t B®.s Ne mf G

anyagok helgesgzt ®daal , sI.ex.z/R: PRI832044h ezgs¢
ol dal, szerzR: Bagyinszki Gyul a;

[13]Szerkesztette G8ti J-zsef: Hegeszt ®si
M®r n° ki roda Kft-5, P02B8me6 é§5485Ub. gelsdzal®
G8ti J-zsef

[l14]Szer kesztette G8ti J-zsef: Hegeszt ®si
Cokom M®rn°kiroda Kif.t5.,2.2 0A2 3h e g5e8s0z t oBlsd agl
60145. ol dal , szer zR: Bagyinszki Gyul a

[15] Bagyinszki Gyula Ber n 8t h-FMil ® | ¥G8otlit nI&rzesmesfper ger
Kovg§cs -MWizhgghl yS8§ndor : Hegeszt ®stechni ka

(SzerkesztR: Bagyinszki Gyul2a02, Apertus

[l6) Bagyi nsz ki Gyul a: HEGE SBZ0AS ABl 270N 3G ®A
vesz®lyeztetR ®s biztons8§gos-VRaAEp&kezZt®BS
sugs8rz8§&®epIl pam,i Tudom8nyos Egyesg¢l e
(http:/iwww.gtehmv.hu/dokumentumok.php?id=4)

[17] Bagyinszki Gyul a: HE GE SH10D:20$3 - B ZbTi &N SohGs/
eg®szs®gre nem 8rtalmas heg¥®de®ez®EL Y
G®pi par.i Tudom8nyos Egyes¢l et
(http://iwww.gtehmv.hu/dokumentumok.php?id=12)

48



o 08UDAI EGYETEM M®rn°ki Szimp-ziur
6BUDA UNIvERsiTy A MAGYAR TUDOMANY UNNEPE p
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Az MTA pragramseroza

Az Anyagtechnol -giai Tansz®@
k°ozel m¥%“l t konzorci umi proje

The role of the Department of Materials Technology in
the implementation of recent consortium projects
'Pinke P®ter

l1¢budai Egyetem, B8&8nki DonN®r rcakpl@sdRudapest Bi zt
Ma g y a r @inke.peeg@bgk.urobuda.hu

¥sszefogl al §s

Acikk azut - bbiAn®waghk echnol - gi ai I nt ®adthi pBdryss
projektjeit mutatij a be. H8rom projektfel
icveggy°nggyel toel tott kompozitok vizsgsgl a
°nt ®ssel k®sz¢l t °ntv®nyek bel ®Rt Rii b ®r n ®I
bemut at 8sra ker ¢l ki vonat osan. A ci kk r ®s
vizsg8lati techni k8kat, °sszef ongl®sltj aada ap
programok megval - -s2t8§s sor8n el k®sz2tett
Kulcs szavak: roncsol§sos ®s roncsol 8sment
szer sz8mt oim®dxk,r o°hritbv8&ny reaktrotartgly

Abstract

The article preents the most importamgrojects related to the Departnteof Materials
Technologyin recent years. Three project tasks are describegni@ation of compositewith
polypropylene matrifilled glass beads, examination of cutting tools, analysis of internaitdefe

of castings made by d@asting. Furthermore, an expert evaluation is also presented in summary
form. The article details the investigation techniques used during the solution of thesprojec
summarizes theesults of the projectind provides an overview of the professional publications
prepared during the implementation of the research programs.

Keywords: destructie and nordestructive tests, polypropylefi@ased composite, tool
breakage, castingmicrodefects, reactor tank

1. BevezetR

Az el m¥ul t ®vekben az <¢budai Egyetem (CE)
M®r n° ki Kara (BGK) sz8mos, a Nemzeti Kutat 8§
ki2rt p8ly8zaton szerepelt si ke reaktéslvoltlamelynek r c
szakmai me g v eeln- sh?etl§sla aazz ANEy agt echnol - gi ai
Ebben a publik8ci - -ban h8§rom ol yan p8lyzat
°sszefoglalni, ahol az meOVavolsteta i meglERtedr, O
szak®rt Ri megb2z8s teljes2t®s®r RI i's szere

szakmai k°z°ss®g®hez k°tRdi k.
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2. P8l y8zatiipMemietkit Ydnsenyk®pess®gi
Programban (NVKP) nyertes p8ly8zat

A p8ly8zat megnev®s®t, a p8lys8g8zati azonos
°ssze.

1.t 8bl 8zat Az NVKP p§

y8zat megnevez®se:

s°nthetR ppakPetopit R ®R &bap
technol -giai alkal maz8sokh
P8l y8zat i®sa zao nnoesg?vta-l - s2t 8§s i dRt a
NVKP_16-1-20160038 projeki{20172019)

Konzorciumi partnerek: RichardFr i t z Kft ., Asz-;d
BMGE Budapestt E B GK, R K K DaBx®rdsa infermadtikai Kft.,
Budapest.

Aprojekt c®lja egy ol yan %j Kk?©°voly ezreetl bya ragt
froccs°nt ®si folyamat fejleszt®s®n kereszt ¢
hi basz8zal ®kot.

A ter mAkmi nRs®g jav2t8§sa ®rdek®ben k®t kon
amelyben a szigetel @QEPDMI &€2 0-P ®®pD il @anagne) ®sa sa z|
cveg k°z® ¢vegsz8l akkal RPrRePRitgrtdpiplo®n )memr ®t(

—
w =
—

froccs°nt®si technol - -gia velej8r-ja a feRcc
k§ros fesz¢lts®g kialakul §sa, amely k°vetke
megszTinhet, f otl%m2tnetstsE@gi hhi iBm§kvabak8l har R
kivsglthat - iveggye°ngy erRs2t®sT polimerrel,
ad-di k, amely a fr°ccs°nt®s sor8n a pol i me
cs°kkentett zsugorod§8st.

A project c®l j 8hdBeK-ATT efselkedd&tean ta’%b bl Et er
amel yek kozgl a | egf ont osrabbakl| 8aszment §bbiG
anyagvizsgs8l ati k2 o@rtli ent8d d rso zaanty aggl° vs@ g DT e
(komputert omogr 8fi ai ) anyagvizsg8l ati m®r ®ssopor o

J)asz ¢ k s ®ges rkasttatukg ia(ianpflae $ z €Tz ®ee endez ®s)

A vizsgsg8lt PP m§8t r iaxi ekgognyp®onzgi yt otkPamie gisl zl ezt ak
tartal m8b-1, az al k-ahmbae ng a7y By RIPRFOMM®@r e
®s a befr°ccs°nt ®si s e B'ss 80scilg, 8SOvc®il $ pz ad ®d t ®k
par am@trar8ci - val k®s agnletl ¢le krait ntaa IBaisEk Po |l i me
el R. Ezeknek a kompozitoknak a mechani kai
abl akkeret ekbRI sz 8r maec h amiinkta8i k op]i ®=ssg 8% @ d & B
Vi zsg8l atipBatrt §8EMel ektronmi kroszk-pos tech

Az ATT wvizsg8latainak | eghangs%(yosnalbap®
ablakkereteken)A p 81 vy 8§ z at bleé mem@ et k° z i k°zbdesagrez @«
ker ¢l t egy Y. Cheetah FXE 160.51 t2pus¥ m
geometr i a2D00Kesg yi2rt88nsya2t 8sa CNC vez®relt, nyi:t

rendel kezi k, csRteljes2tm®nye max. 64 W, a
alkalmas (< 1Inm, <350 nm MF¥vel ), ea TFThhegzit8s ellenRrz
rendel kezi k, val -s idej T |l ek®pezR szoftver

beszer z®sr e &WISdicMAX&®gpedi g

50



Pi nkei (ESBt2@28B)

1.8biya Cheetah FXE 160.51 t2pus¥ n
§ttekintR k®p a berendez®sr RI (

Az ;veggy°ngy®° kPkPe | m8tt&risx2¥% ok ¢ nEpDo z i ¢ k @pi@sATREskeo
rekonskatuk k ®s ma2mnted tyteknkseg2t s®g®y @legdyyrhreg Rv ¢
meghat 8a owv§was g8l at i heby 8§bfbiSyeca®@yy ®lggh oStz
felt®r k®pez®g8l a[g,d. t ®r f ogat ban

3. P8l yg8zati iVewngekyk ®Rgss®gi ®s Ki v§
(VKE) programban nyertes p8lyS§8zat
A p8ly8g8zat megnev®s®t, a p8lysgzati azonos

°ssze

2t 8bl 8zat A VKE p§l
A p8ly8zat megnevez®se:
I ntelligens, predikt?2v szer sz§8mf
kialak?t8s8ra, val ami nt a fej
egy¢é¢ttmTked®s | ®trehoz§8sa
P8l y§8§zat i®sa zao nnoesg?vta:-l - s2t 8s i dRt a
20181.3.1:VKE-201800041 (20192022)
Konzorciumi partnerek: KCTA CNC | pari ®s Ker
Szentl Rrinck§8t a;MAKIENn zGE;rdEil BrR@Kv é8al
Aprojekegy ajéljanl egi rendszer ekn®l fejlet
kifej lvidtsamdlydszer s z 8§ mmoekn ett®enlk®&te k ®pe s zelr Rz& mjt & |

a selejt term®k gys8rd 8§gwns§retl Rg A kilotgtzgtasendstelpar.a |

szersz§8mr - | ®s k°rnyezet®r RI, ®rz®kel Rk se

illetve meghat8rozza a v8rhat. - kritikus meg

a rezg®s mer s sea®n ek t @meR e lhRD@Be®ree (pl . fo

kiterjeszt ®s®r e m8s bej °gW®% maRd ®S0 kB s° sa® zfeR/d@rn 3

m®r ®s e
Az BE&KATT feladata ebben a projektben is t

a |l egfontosabbakrancalbiiBimehtes! ®akr ohksol !

tervew®sges g8l dtorrg Slkcaspdt-t szersz8mok azonos?2t .

vegr ehtajndtsfael ¢1 et ek vi zsgdekttanmizk rea sezokmi ka
(SEM), 3)r oncsol 8so0os vi zszgs8gl8altaotk,: ikneslne@GntySss@Bvgi Vv |
koptat - meée zalglgvg tz§fgis@liat okg8csol - szer sz8mc
vonatkoz:- an.
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A t°r®sfel¢letek rendszerez®se szempontij §
k®sz2tettg¢gnk (2. §bra), a to°or ®si fol yamat
vizsgs8lattal detekt 8l tuk (3 8kbrajyr ®sAsef ol
eIIen§II-k®pess®g®t indent 8 Fosg8€3s®sgsivilk?
v®gezt ¢nk, amely sor8n vizsg8ltuk a szersz:
(t°er®si) to°nkremenetel ®t k¢l 95neh°zR forgg8cso

A B c D - e T

1

2

3

4 A

2.8bra Forg 3§brFaaI¢bIaert§|zd§Its§g szer

szersz§8m t° (balra), reped®sek a
4. P8l y8zatiipPira¢e&kz®n(a8l)t Kutat8si Fe

(Piaci KFI') programban nyertes p§8l

A p8lys8zat megnevez®s®t, a p8ly8zati azoni

3.t 8§bl §zat A Piaci KFI
A p8ly8zat megnevez®se:
¥nt v-®inkkr ohkhbh ghkatt -, gy8rts8shba
mi nRs®gell enRrz®si technol -gia
P8l y§8zat i®sa zao nnoesg?vta:-l - s2t 8s i dRt a
20191.1.1-Piaci KFF201900462 (20192023)
Konzorciumi partnerek: RichardFr i t z Kft ., Asz-;d
CE BGK Budapest

Az aut - -ip@®si bggpggtl2t- v8llalkoz8sok a nf¢
esetben nem tudj 8k gazdas8gosan teljes2teni
(EOLT End of Line). A projekt c®I jkRr zeRygyt eocl hynao
ell enRrzRrendszer | ® rehoz8sa volt, amel y n
ki mutatni ®s ez8ltal a k®sRbbi anyagmegmunk

A g®pj&rmTvekben al kal mazott kl 2makompr e
sziv8r8§g8s ®s nyom8sveszt®s n®l k¢l kell, ho
ad-d-an az °nkltanblazrRabb&lbaR ®s ak§gr az °i
fordulhatnk e ' R zsugaerzéd ¥8 di8s i) sregek, p-rrusok (t
eredm®nyek®nt ), a |l evgl aszt - anyag hRr e
oxi dbez8&8r - d8sok, reped®sek, egy ®b8sd kKl 3rma n
kompresszorokban jellemzRamael @igsdet Ten nh

Zsugoriadkeygsik, a p-rusok Mz iagardxigy azk®rrv &n
szi w8megn§ ess®g®nek el ®r ®s ®r e IveSgkguyuankorsa b b mp r
alkalmaznak
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A projekt szakmai C EBOKA®ANez2 eg? Rt Beabhzfe
voltak: 1)a szi v8rg8s | ehets®ges ¥tvonablRai &k v@s
Yat vonal ak anyagyvjiez sl gegglzaettteasl s &f geeB) tin8eskh anveSgr hgast s8i |
roncsol 8sme8sies| deéeeRs$s ®g e ianze ki napzr oengons§?l t §8ss am e
felt®telrendszer®nek vizsgs8lat a

A projekt anyagvizsgs8l ati r ®s z ®t tekintyv
cregrendszerr el ®s porozit§gsi szinttel i el
mi k®nt z8r - dnak bd7,89.5 z4i.v 8rbgr-§as ii pka®sia ACETE & kK 3
g8l t al mut at p®l d§8§t a hibahelyekre. A kompr €
menetes r®szek forg8csol 8ssal vagy k®pl ®ken
(mentfa m8z 8s) ana&insieasl w®my sok p-rust tartal ma
siker¢lt kimutatni, hogy a sziv8rgs8si iSreg
hi bahelynek minRs¢l a g8zto°m°rs®g s matamptikan t j
model |l ez®se eredm®nyek®nt meghat 8roz8sra Kk
el ® l-e @

I@lyﬁ«h@ar[ﬂlﬂ] besz®| het ¢ Kk
’ 7

rm8z8ssal k
ki mutatott © anyaghi b8kkal (balra),
amenet fel ¢l et ®re

¢
|
4.8br a CT 5§brManetfo
k

5. Szak®rt RitPmkgb®2z §saktortarts8ly gys&
®rt ®kel ®s e

A szak®rtRi ®rt®kel ®s az Orsz88gos AtABAnene
07/ 22) Ak ®eaklttort art 8ly gy8rt8stechnol -gia ¢«
a rendel kez®sre bocddjltyamat ddldagstg cidif bign
ter¢letek mOAUly&gels®s @i ol®setai fodymenmdejld emRm .
pontokel | enRr z @&® | fed § Bd Ssi@ gkyr@irtt @ ignif@dnl§ r o z Bar a
dokument @dentiszdmpone ndszert figyelembe v®ve ®r
szerkezeti el el eme ipneerke ny,y Skr@&t§ sctseocnhknzo- | n-ag i g8yj T8
gyTrT, als- gyTrT (az akt2v z-na k°rg¢li) ®s

A sz alke®rtt®kleslskzsh angban a szer zRd ®kitérjedh azme |
al kal mazott ac® end MRsI®-@gik8aga®d rotl ¥aid ®k kezel ¢
hi drog®nment es@ti®sv 8ad smwiglBd ataBapt echaal adgiakr
| ®p®sek ©®atRReb®a®REl,Bsgmusn hRkezel ®s vi zsg
vizsg8latokra ®s a mechanikai tul ajdons§8gc
pelyhesed®osalt okapl(eadldsbé&aelt 3 i ®s Ti hange?2
reaktortart8lyainak hidrog®n okozta pelyhes

A szak®rt Ri jelent®s 92 meg8llap2tgst f o
vonatkoz-an ismertet®s nem k°z°|l hetR, az al
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6. ¥sszefogl al §s

Az el myl t ®vekben az Anyagtechnol - gi ai
konzorci umi proj ekt megval -s2t8s8ba kapcso
kompozitanyagok vizsg§8lat§gt - | kezdve,k®zzqgls
alkatr®szek hibafelt8rg8s8ig, vaIamint ato
®rt ®kel ®s ®i ¢ bez8r - -1ag, nagyo sz®l es az
probl ®mamegol d- k®szs®ge ha sznoszthat-
Kesz°netnyilvg8n2t §s

Az (1) ®s (2) pS8lysgzati projekt szakmai
pg8ly8zati projekt ®s a Szak®rtRi meghb?2z8§8s
mondani az ATT minden munkat 8r s 8§nask, ka&ksi®r
tervez®se ®s v®grehajt8sa, jegyzRk°nyv k®sz
az adott projektek sikeres megval -s2t8s8hoz

7. Hi vat koz8sok

[l R&§t hy, 1., Pinke, P., Husz8k, Cs.: Poli
mechani kai Vi zs g8l atramdyvanica AL/2 a2018Ma 10800.i a |
https://doi.org/10.2478/ar0180039

2] R&§t hy, 1., Pinke, P., F8big&n, E., R., Ng¢
tartal m8nak vizsg8l at a. In. Hor vs8th, R.
B8§nkiban (ESB 019), ¢ b ud-&8a httpE//@gkamem
obuda.hu/esb/2019

[3]1 R§t hy, ., Pinke, P . , Strugtlral ®vestigaton of Gr&nular |

Composites by ModerMethods International Journal of Engineering and Management
Sciences (IJEMS) Vol. 5. (2020). Na.279185.DOI: 10.21791/1IJEMS.2020.2.23.

4 R®ger, M., GS8ti, J., Nagyn®p Bzer Ez8mHbD
tor ®si sz2v-ss8g@nakkomeghat §Roz 8§ Bae.ke, £
Szimp-zium a 8§nkiban (ESB 22 bttp://bgkéirh u d &

obuda.hu/esb/2020

[5] Hor v 8t h, R. , F8bi 8n, E. , R. , St adl er ,
t°nkremenetel. w354 d®21pt a. GEP 72: 3

[6] Pi nk e, P. ., Hor vg8t h, R. , Stadl er, R. , G
korr-zi -8l 1 - acn®| Hwarv8stah , s oRSgm.dlukrs,c s R.
Szimp-zium a B&nkicbbaund a(i E EBy yEROUL6S.mtp:/bBluudia p e
obuda.hu/esb/2021

[7] Hor v8th, R., R®ger, M., Ol 8&8h, F.: Chara

IOP Conf. Series: Materials Science and Engineeriig46 (2022) 012016
https://doi.org/10. 1088/175399X/1246/1/012016

[ Hor v &t h, R., R®ger , M., G§ti, J., Ol 8§t
folytonoss8gi WKANNAGVAERSGELE&mMLASBLAIA 2021
[9) R®ger , M. , Gsti, J., Hor vsgth, R. , F8bi

G8zto°omor nyom8sospataoamPhgshnd&8kht v®ngsol §
Vi zsgMNYaAGV.l ZSGCL ¢ 2023U.AP2.A

[I0JR®g er , M. et al . : Mo del | i n-ght tcdsting, Imtenp r ¢
Metalcast(2024) https://doi.org/10.1007/s409624-012721.

54


https://doi.org/10.2478/amt-2018-0039
http://bgk.uni-obuda.hu/esb/2019
http://bgk.uni-obuda.hu/esb/2019
http://bgk.uni-obuda.hu/esb/2020
http://bgk.uni-obuda.hu/esb/2020
http://bgk.uni-obuda.hu/esb/2021
http://bgk.uni-obuda.hu/esb/2021
https://doi.org/10.1007/s40962-024-01272-1

o - 0 Ki i Czi
e e iy A MAGYAR TUDO { UNNEPE M®r n (EkSIB 20232 Imp-ziur EER
http://bgk.uniobuda.hu/esb/

Az #TA pray

AzAnyagt udo ni8encyhonko I®sgi 8k Dok

Doctoral School on Materials Sciences and Technologies
R®ger ,FfBorkagudy

Cbudai Bayatpemt b  Maggr@anioludasha § g
Xbudai Bgyeatpemt KB  Margajuldit@okk sripb@da.hu

¥sszefogl al §8s

Az Cbudai Egyetem Anyagtudom8ny odenRezdteimeg hn
mTko d®s ®t . Tev®kenybB®g®Pnak kaldhogke ¢otrid ck® pj zaG
megval -s2t8s8val kiemel kedR anyagtudom8ny
eredm®nyei kkel ®a deaben @angagiepdbtmBnyi ® <
t u d 8 doktoriiskolaennek ®r dek®ben olyan kutat8si t
nemzetk?©zi anyagtudom8nyi k ut aty8esko kmaagkatsu §:
mTvel ®s ®hez az egyet emi ®s kutat - -int®zeti
laborat - -riumi h8tt®r 8l rendel kez®sre
Kulcs szavak: anyagtudom8ny, anyagtechnol -
Abstract

The Doctoral School ro Materials Scienceand Technologs,E buda Uni versit
activities in 2012. Its main goal is to enable students to become outstanding materials scienc
experts through doctoral education and research, while enriching the national and internation:
materials science and technologylredge with their research results. To this end, the doctoral
school will promote research topics that are in the current focus of domestic and internatione
materials science research and folicliithe university and research institute network has the
professional competence and laboratory background to provide a high level of expertise.

Keywords: materials sciences, materials technologies, research, doctoral training

1. A doktori i skola k¢l det ®s e, revid
Az Cbudai ARhgyyaegtteund o m§ ny o k ®s Tlskaleh AT DI, g i
https://atdi.uniobuda.hdy/a hazai ®s a nemzetk®°zi anyagtud
szerepl Rj ek®nt mi nRs ®g i doktori k®pz®st k 2
doktori iskola DI) 81 t al 8nos k¢l det ®se a t-kdomEnyowut
biztos2t §8sa, ®s a munkahelyi gyakorl att al r
tudatoss8g8nak n°vel ®se, | §®s ktem®mekRibRVEH &
emel ®se. A DI az al ap?t 8si C®l kit Tz®s®vel
t echnoilelgsiRBskor ban gyakorliamegrficeedrtd RI tel m®I glt &
magas szintT, i g®nyiess kn®lpvze®ls®smirreRs @g bri &g wls#
figyel met ford2tunk a munk8juk mell ett dokt
k®pz®s®r e. A kooperat2v doktori k®pz®sre ec
k ®piz®$ or m8§t bRv2teni k2vs8njuk. A DI a |e
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kutat-int®zetekkel kotott meg8l |l apod8sok
meg8l |l apod8sok adta keretek val-s tartal omn

Az Anyagtudom8nyok ®s I[Skela20h2blke ngi S8k kD mkntyolrii
esterk®pz®sre ®p¢lve kezdte meg mTked®s ®t
utat8si ir8nyokat a nemzetk©®zi anyagtudoms§
pol i mer ek, k e r S8itoki ngikio; ® sf ®mreerko, r eknodmspzoezr e k ) i
iemelt¢k a konnyTipari nyersanyagok Kkor sze
ut at 8si t ®m8k spektrundaval ®nzyegeyg agt ukd obniBvr
l kal maz8sok jelent Rs®g®nek t°bb tudom8n:
rRs° d®s ®hez. Ezt a tendenci 8t el zi az is,
udom8nyok terg¢glet®nt @Bzé8mo anyneagtt ed K ®@Prewis @
pecializ8ci-t-besa isdtgymrmaek.nahyybDbb az i g®
il 1l amosm®r n?°Kki ter¢l ethez kapcsol -d- anya
set ®ben sz8mos nfyantkoust aad rBysd g ttuedrogni8e t eml 2t |
er¢leten a nukle8ris k°rnyezetben mTk°dR
echatroni kai ter¢l eten az ®r z®kel Rk, vill
ej |l eszta@s @rdeokm8anryyi vonat koz8sait emelj ¢k ki

A k®pzden2&k®2 (egy k°nnyTipari m®r n° k ®s

m
k
(
k
k
a
e
t
s
v
e
t
m
f

tan8r 8nak t®mavezet ®s ®vel i ndul ti.f & z®veezntt ek
ctembephvekedett . A k®pz®sbe kut ygtetiemte®z eotket
bekapcsol -dtak, ennek®sst®mak?nikeaRebhRasltr
i skol 8val szerzRd®ses kapcsolatban §I I in
Research Network = HHHREN i nt ®zeteiSnyEn&Kugiaat kdampont
Kutat-k°®zpont , Ter mRszettudom8nyi Kut at - k?°
Duna%j v8rosi E gBjaeyt edm | ltvBemlzaoditknaKua at §s i K° zh
munkat 8§rsai is v®geznek.

2. A doktori iskola saj8tossg8gai

21 A kutat 8si t®mater ¢l etek bRv¢l ®se

A doktorandusz t®m8inkra 8l tal 88ban jeller
hogy a t®materg il et mTvel ®se t°bb tudom§nyt
Az anyagtul ajdons8gok ®s azoksada&mmd y8adbms§
k°zponti k®r d®s k°r ®hez kapcsol -di k, ugyanak
nukl e8ris ipar, vagy pl . a korgryy eszpeet cvi®sdleil s
kut at 8s8ban ®rintetta Eannz&nkK e&rRepezR,d®a 2, al
ir8nt ®rdekl RAR j el ent kez Rk tbh%eb bd ddd ieg dfi ell o

mesterdi plom8j 8nak t2pus szerinti el oszl| §s.
| 8t hat - .

Az el m@“ult i dRszakban a kutat8si t®m8k k°z
kaptak, ezzel p8rhuzamosan jelentRsen meger
DI vezet ®se ezt a vs8ltoz§8st e8lns R&roz @laenl tae . |
jelentkezRk ig®nyeire reag8lva a f ®mek ®s
vill amosipari anyagok terg¢let®n is bRv2Ztett
Ezen kutat 8si ter (le¢etRslegmeger Rs° hh®gy a t®
jelent Rsebb szerepet v§gllal az egyetem tel]j
G®p ®s z ®s Bi ztons8gtechni kai M®r n° ki Kar ,

mu n k at § rtuskaalapozni. t u d
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A doktori iskol8&8ban PhD tanul m8nyokat f ol
t ®mater ¢l eteinek sz8moss8§gs8§t szeml ®l teti 2.
t ®m8k hal mozott darabsz8m8t nguwtvaRtinjya® bbeen .a Meuw
hogy a 20161 8 k° z©° t t i ®vekben n°vekedett meg a
sz8ma. MegjegyzendR, hogy a kutat8si t®mS8Kk
a diagram a t®m8kban:- domy aghaj tsglerfeipgeyel &mb

mUszaki restaurator
menedzser 3% egyéb
4% 6% anyagmérnodk

18%
tanar
6%

kénnydipari és gépészmérndk
koérnyezetmérnsk 18%
7%
villamosmérnok
9% fizikus
mechatronikai 10%
mérnok
9% vegyészmérnok
10%
1. 8bra A doktori i skol 8bha felve-
22 A doktori hallgat- -k saj8toss8gai, hallc¢c
Az Anyagtudom8nyok ®s Technol  -gi 8k Dokto
k¢l onf®l e terg¢gleteihez i lleszkedR MSc dipl «
el t®r Ren a jelentkezRk k°zg¢gl t°bhes8t mhegak
szakmai fejl Rd®si ig®ny¢k alapj&n, munkahe
igazolja a 3. 8br at di agramj a. A hallgat -

fel k®sz¢l Rk®nt kezdi meg tanul m8nyait.
A doktori k ®p z®st -3hba | ®@vgeast -kionrk k8°tzl °atgto skaenz d3i

r®v®n a hallgat-k tanul 8s ®s kutat8s ir8n
t ®mavezet Rk sokf ® es®ge, val ami hbb®vekg¢ Inmunr
tapasztalatt al ®r kezR, mirerkdkrslzy i s2 DmEma
hall gat- -k jelentik a DI | ®nyeges k¢l °nb®®zRs
b&8zison mTk°dR dokt drbinyiiskolagth-all | gaatto k gyak
friss MSc dipl om8sai teszi k Kki. A DI rugal
szakmai i g®nyeire, eredm®nyesen t°rekszik
bi zg8§s§¢PF &, ®s a k®pz®si tervet is az aktusgl
kel ol di hall gat - k, k¢l °n2sen a munka mel |
fogl l kozunk, 2gy a magas k°vedretl §mRin-yke ka It ke
munkahel yi k°telezetts®gek, ill etiMe haez RivdRe g

a
a
DI mi nRs ®gqg i PhD k®pz®sre val- - t°rekv®sea
d doktori.hu). A DI alap2t8sa hahl §atsze
s34 aktzv, 2 passz2v f® ®vben), 3ard Rm&r
resen megv®dt ® doktori disszert8ci: -juk
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k°vet Ren 8tlagosan 1.9 ®v m%W va komplex vi z
doktor 8l nak.
5 30
o
ﬁ a5 —eo—polimerek és
@ kérnyezettudomany
§ 20 —o—fémes anyagtudomany
Q
E
-rcu_l_r, keramia
g anyagtudomany
‘.*310 kompozit
E anyagtudomany
El g —8—méréstechnika az
= anyagtudomanyban
3
s 0
2010 2015 2020 2025
Ev
2. 8brabAam AKDtv doktori t®m8inak s:
50
x 40
\E‘
8 30
3
Eo 20
=
T 10 I I
, 11
20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-60
Eletkor, év
3. 8§bATaDIAZhal l gat -k ®l etkora a dol
23 A doktori i skola vezet®se, t°rzstagjai
A doktori i skol 8§t az alapz2tgst | 2016 . f
kereszt ¢l dr. Vajda | stv8n vezette. 2020.
Borsa Judit DI vezetR hel yeB8&leisnkt®nko Isle®g8n k.
ODT kapcsolattartg8s felel Rse is. Jel enl eg
t ®mavezet Rk®nt , t ®maki2r - k®nt , illetve okt
nyomon k ©https:t/dokéoti.lRi/index.php?menuid=191&lang=HU&di_ID=})94 Az C
bel sR, val amint a kutat - iHretl®z edri § nnyubnakna t VB s

munk§8j 8ban.
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Az el mWult i dRszakban a hallgat-i ©°9sszet ®t
®s bRv¢glt a DI t°rzstagjainak °sszet®tele ®
koze¢l ¢k 8 koll ®ga ki nevezeREIN eaguynektad hgir stagan &
tudom8nyos fokozatos, kez¢gl ¢k egy az MTA Kk
§tl ag®l etkora 59 ®v, a |l egfiatalabb 50 ®ves

T°reksz¢gnk arra, hogy az anyagtudom8nyi Kk
tudom8nyos aktivitg8s megfelel R °sszhangja |
anyagtudom8nyok ®s technol - gi 8ki, k201 t ®gas t]
vill amosm®r n° ki tudom8ny8g anyagtudom8nyi
ter¢lete ®s publik8ci-s tev®kenys®ge j-r ®s
textilek, nanoszerkezetek, villamosipari anyagok, greett i k a i ®s nukl e8r
anyaginformatika terg¢let®t. A t°r zbentegygd02but !

ben k®t % egyetemi tan8r t°rzstag felv®tel
®s technol - gin8 k etvuRdkoenm8rkye&dg bka.

A DI mTk° d®s ®t hat munkat§r unk meghb?2z
adminisztr§8ci -, a gazdasS8gi icgyek int®z®se,
(doktori.hu, atdi.uno buda . hu) karbantart §s a, m®nyaerki n(tor
vagy hibrid v®d®s, habilit8ci-) lebonyol 2t §
24 T®mavezetR ®s oktat- munkat8rsak

A kutat 8§si t ®m8k, t®mavezetRk ®s a hall g:e

i g®nyl i . A k®pz®si terv az ig®nyeknek ®s |
folyamat oSam®ma&Rweg,det Rk ®s oktat- -k kiv8laszt
felvett hallgat-k tanul m8nyi ®s kutat 8si i
kor 8bbi (emeritus, emerita) munkat 8sRasz dled
bevong§s8ra is sor ekedBglvonAat Kt ®mavatabBiaRaldn
megfelegwWwsn tudom8nyos fokozata, rendszeres
publ i, k®K, szak, ®s di pl omadol goz®bh®k, mu sike@k | e
t ®mavezet ®s ®v el i gatz®rhglai 2al- kal @sas ¢ ®8 v e z At
szempontrendszer me nt ®na zta®nha tke r ¢rhietenleza i tl ®
jelent kezits@maveagte®miRv® VvE8Il hat. Tapasztal at u
al apvekReat 8si t®ms&n (j - | koer¢l hatg8rolt, k

megval  -s2thaem kKtb. ) )n@®Y RlemaikR t ®mavezet R ha
k®szs®g®n m¥ul i k.

ADI-ben jelenleg
jut- hallgat- -k 8§

3 t®mavezet Rnek °sszesen
t -
t®mavezetR eset ®be
a k
i

8
baegmo sa slzeBgmma gly. dlkBb fhRa | [Ag alx|I -
n

), 1 ®s 3 k?2zvagy Oab |ltg@r
26 munkat8rsunkn van A doktori k®pz®sben
f Rnek wvolt, vagy el enl| den. ADdb evna na ktt®&nva vte@ red v
Oorsz8gos szinb&hofPasdesemnall8#odl al kozt ak, i
hall gat - m§gr si keresen megszerezte a fokoz
|l egal 8bb k®t doktoranduszt m8r v®gig k2s®r
t ®mazet Ri komoly gyakorl att al b2rnak ezen a
ADI-ben akt2v t®mavezetRk°n fel ¢l 23 kol |l ®¢g
eddig m®g nem jelentkezett hallgat.-. Az R e

v®gzett PhD hall g/ fR ®rt®kr e®sebce-ndivkal Tazgalza t
t ®mavs§laszt @KKosnmok yzarmaTs@I®kot jelent a DI |
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szess®g®ben 54 munkat8rsunk v®ge-bentAant
rgyak sz8ma jelenleg 103 db, egy okt a
gyak relat2zve nagy sz8m8t artuk fantosnakt As i
tapasztalatok (hallgat i ®s t ®maveze
sor8n az egyi k-elsegn &dky ophubb | k iklB4 &=, a
tant §rgyatpawezetwmikt ibneg A Shcipmad tfii
om8nyi i smeretanyag 8tad8sa ®rdekH®a
k az anyagtudom8nyb-1060 c2mT tant&rg

3. A felv®teltRlI a nyilv8nos v®d®sig
A DI alapvetR c¢c®Il j a, hogy a hallgat- -k 8§11

gazdag?tsa az anyagtudom8nyi ®s technol -gi a
hirdet meg, melyek a hazai ®sktnue8mziest kf°-zki u sazn
mel yek magas szintT mTvel ®s®hez az egyetem
kompetencia ®s | aborat: - ri umi hgtt®r §I I rer
ez®rt k¢l °nos j eloegnyt Res ®fgeel weatnt, hca®ll lugnakt, - kh | e
sikeresen teljes2ts®k a tanul m8nyi, publi k§
A tanul m8nyi ®s kutat 8si el Rrehal adg§sr - |

hal kgatdokt omi nd8®pz®®| ®ve ut &n Doktorandusz
hall gat - s®b Ta®s§c a§nak t hétpp:j/aédi.uniobeda. Rutdoktorar{dusz
hazikonferencig/ A besz8mol - el k®sz2t ®s®hez a han8lrga

az el sk &fl@als&®tb KERka kthe§datand- di sszert ci S
®s tudom8nyos tartal m8ras (Errasemegk®r®k? s @k
hall gat-ban m8r az elsR f® ®vt RI kezdRdRen
v®gsR c¢c®Il ja, ill etve hol tart az ehhez szg¢
val amint agbzradl§cs®Riny ®tsf-9@FERRMRE abban seg?t
doktori kutat8s8nak menet®re t®nyleges r1 81| §
A t®mavezetR t8mogat8sa mellett ez a vissza
& kutat8sa si Kerfeskoglan@®@gz®es®semp.ubl i k8§ci - s
doktori iskol &8k |l egjobbjaihoz m®rve hatgroz
Web of Science adatb8zisbanreall)®r het I ROF D®Dyi- i
ve®d®si folyamat ®rt®kel ®s®re a hazai, ®s es
h2vjuk meg

Keszonetnyilvgn2t§s

A doktori i skol a vezet ®se ez ¥t on mo nd

megval -s2t8s8ban kor 8bban ®s j el enl esge gkt
munkat8§rsnak, valamint az ®rt®kel ®si-®5o0l P®df
bizotts8ggi tagoknak, hazai ®s kel foldi p

Anyagtudom8nyi ®s Technol -gi asBans anm@k kkq I8t ®
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Dj | ehet Rs®gek az anyagtudo
ATT tansz®kkel

New opportunities in materials science research with the

SZE ATT department
'Hargitai Hajnalka
ISz®chenyi | st yMBang yEag ydeatgiei@gg. SRR r

¥sszefogl al §s

A Sz®chenyi | st

8 Egyetem Anyagtudom8nyi
®s az CbudaB§nlEig

§

v

n
y eltoenng t G®p ®s z ®s Bi ztor
geINnRPjzet k° Tamts z®Kkbb ®vti z
munka, kapcsol S i pontok vannak. Kar i z mé
jelenleg is akt? szakmai egy¢ttmTked®s f
er edm®nyneutnaetk8§ sthRe t ov8bbi kapcsol - d§gyegypon
ki emel t kut at 8si ter¢gl et ®s annak fontosab

Kulcs szavakl emez al ak?2t hat - s8g,i 8bsi o°ktovn?pzoeztietk,, n3al
nanoker 8mia adal ®k

v
e

Anyagtechnol - gijo
d

Abstract

The | egal predecessor of the Department
Sz®chenyi University and the | egal predec
Bg&nki Don§t Institute of ithe Meculatny cafl at

have shared professional work and points of connection going back several decades. Activ
professional cooperation is currently ongoing through charismatic leaders, instructors anc
researchers, and students. The presentation of the researtibriSrand achieved results of the
SZE ATT Department may induce additional points of connection. In the article, one prominent
research area and its most important results are pregented.

Keywords:sheet metal forming, biocomposite, high entropy alloys (HEA), metal powder laser
sintering, nanoceramic additive

1. Visszatekint®s a k®t Anyagtudom8ny

A Sz®chenyi | stv8n Egyetem Anyagtudom8nyi
EgyetemB § n k i Don§t GRp®sz ®s BiAgAnyagt8gdlrrdlni &k
Tansjz®kel Rdj e k°z°tt tKRDDH° sBveZz zlkrdaie mudrska,ny

vannak . Karizmati kus vezet Rk, oktat - -k ®s
ege¢tt mTked®s f ol yi kb.an Dkre z dCeztitn edgoel gl orernei 18976 6:
FRi skol 8§n, ah®? KRsfRébga&®RIO0vao IStz.®cZhCely i I st

tan8r a, -2na0j5d k2°0z0°2tt a SZE el sR rektora volt
tansz®ken, 1 ®vre a SZE ATT Tansz®kvezetR ¢
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dolgoztak egye¢tt, a k®tl9OWBankiIMBEhel | Popdist ®
Nottingham Trent University (NTU)l nt egr at ed Engi neering BSc (
el Rk ®@ ) ®BrbGsinmaziaF e r e n ®n @zin@s Imrea k't 2 v k° zr emTk?© d
tansz®k koll ®g8i akt2v kNMERI Adnyadgtev®REmHyyi®g
Tudom8nyod abBi et k8§&F§s t®mavezet ®sben (Hargi
janu8n 30keres PhDya®d®aos| do&twlri Kunat - mt

2. ASZEAnyagt ud®sn8Theyd h naonl s- xg® leame ITt k o mp ¢

A Sz®chenyi |l stv8n Egyetem Anyagtudom8nyi
| aborat - -ri ummal rendel Wheyilgyvi zasg 8IAH bBakoee
|l aborat - -rium, Il pari rentgen, CT |l aborat-ri
l aborat . -rium. Ezek al apj8&8n az al 8bbi f Rbb Kk

- Addit2v gys8rtgs (f®m, mTanyag)

- 3D k®pal kot8§8s (CT, F-kuszvari 88ci-s mi@l
- Sz®lesk°orT anyagvizsgglat (mechanikai
- K8ranal 2zis

- Anyagfejleszt®s (polimer kompozit, na
habok, f®m habok)

A fenti kompetencia terg¢leteken az ut - bbi

is akt2zv PhD ®s K+F kutat - i munka folyik a

A tansz®Kk
A jelenleg a
fejleszt ®si

sz8mos hazai ®s nemzetk©®°zi ps8ly
k
k
TKP202ENVA-23p 81 y §
t
k
b

t2v p8ly8zatokban eg®szs®gtech

s®rl eteket Vv ®g zo¢zn kk, a pecgsyo | malg ya
atban v®del mi rendsze TKPRO2Iany

NKTA48 projektbendi g i I

kut at®dsokMbad t

pg8lyg8zat fRbD k

vezet Rkkel

- Alum2nium °tv°zetek al &kifegehnad) - s 8§g8&nak
- K°rnyezetbar 8t polimeLehdmpoziLB8ack!|f éj I

- Spinod8lis boml &8s jelens®g®nek(DrvKoais g §
Bence J8nos)

- Nanor®szecske tartal m¥“ homog®&nSzalbaj nt
| stvs§gn)

is techmak §kelnd tkRd @hgpaiftse Klumn
p8ly8&aatbhbankesS®bl ¢eir (L ev®K
ut at 8si ter¢gl etei ker¢l nek b

2
V4

8§
®

21 Al um2ni uem e°kt va°lzak 2t hat - s8g8nak el emz®se

A digitésglis techni k8k al kal maz8sa az ar
toz8sokat hozott. Ez r ®szben a mTszere
dm®nyek ®rt®kel ®s®ben jelentett bRyah®:m®
etett. A m®r ®stechni k8ban a digitsglis k
ezek alak2t8sakor jelentkezR helyi al ak\
l'y pontos2totta az @l atkdltyhamats8makha® BRI
omdi men®®is- sal m@wveé&tl t oz8§sok m®r ®s®re al kal
2t s®get nyW%jtottak az(le.ml&btrea)t [flo,l2y]amat o

@ ®3N®—
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AL, mm

1.8bra Alum2nium | emez szGlwzetl kiRzgzdg §ledt
kereszt met s#lpt ek ®rt ®kel ®s:
A m®r ®s i eredm®nyek feldolgoz8s8ban a me:
mi nRs ®qg i ugr 8§st, amel |l yel nagy mennyi s®gT
sor8n al kal mazott mester s®ges a ekuor88hbbsi MmsIl -

®s sokoldal subban jellemzik az alak2t8gs fol
fejl Rd®s ®t

A projektben e st er s®ges neur 8l is h8l-n al apul
magn®zi um °tv°ezet ekbRI k®szg¢lt | emezekre

szak?2t- -vizsg8l &hherr adk®msyWa K ERIi. adaNakdimnma s
teszteker ed m®ny e i al apj 8n hat §r patr ali@&tmeige! yA s |
szak2t-szil 8rds8g, egymhayleabke?st h@st - szBagk a ch&sti§
®s m8sodi fkRenryvhlet gebka P SAamasarl s ®ges neur 8l i s h
m®rt ®s s m2tott eredm®nyeket | ine8ris reg
magas kor | 8ci s egye¢tthat-k 8llnak fenn
al kal maz8s8dal [3®Isz ¢ 1 t mo

Al Mg 3 (A5754) ®s Al Mg 4B,g5 ked( nAk5r 188t 2 ) e dhebmaze®zsr
alak2that-s§g| hat 8r g° rkba®kc sno®ratt 8Rs vsi zzSsnpPdtll dt:
hogy a zak?2t-vizsg8lat n®gy jellemzR paran
pontjalna becsl| ®s ®r e. Etr Raek op®blaizop&lbemsz ® ¢
az alak2that- -s8gqgi hat 8rg°rbe -km®tni ppam&ma@t erl d
ez®rt csak | aza kefdc ssazlearthoekna ta 2tr°tbabkv 8llet,o0 ze z=

k
z 8
re

a
k
h

eredm®nye¥.et adnak

A5754--H22-t1,35

—e—gl-m £l-sz

-0,05 ] 0,05 0,1 0,15 0,2 025 01
g2

2.8bma Mg3 (A5754)

22 K°rnyezetbar 8§t

A poli mer
kapcsol -d-
polimer (PP, PETR | a p Y, i

kompozitok
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ter m@szettsl| teRaendyeatgio k k a | t 8rs2tott kompozi f
mezRgazdas8gi tev®kenys®gek, illetve a bs8ny
pl. szalma Rrl em®ny, il letve a m8rvE8nypa@t.
technol - gi 8kkal mi nRs2tettg¢k. A vizsgs8lt t
k®rnyezetbar 8§t jelleg®nek sz8&mszerTs2tett

seg?2ts®g®vel rangsorol tuk laapl2@&t8rseah ocz®Itjt§ ba nl\

mel yek a | eg@ll.lRny°®°sebbek [5

23 Spinod8lis boml &8s jekenm@y®Puneketvekesgs8l at

Kutat8sunk sor8&8n (E®8I BD M3ghHlatsp ol 8REzsearls zi nt er
el emi porok kever ®k®bRIF - @l RENVFrB6EKBE | Froll
Fe75Cr2%k 2 s®r el t ¢k meg detekt 8l ni a spinod8lis
termofesz¢glts®y ®s a kem®nys®g®rt ®kek me®r ®s

A mint8k ©°9sszet ®t el ®nek homogenit8s 8z SUBEMDb
az®rt ki emelten fontos, mert az °sszet®teld
megval -sul 8s8t, am2g makroszkopi kus szinten

] Fe Crys - 6 Fe

Cr

Atomardny [%)]

0 1000 2000 3000 4000 5000 6000

Fol5_123 SE N
SE_MAG: 23 x_HV: 10.0 kV WD: 13.6 mm = Vizsgalati hossz [um]

3.8bra Fel5Cr85 mensaeh®ni x®gz&ktisSEM vo

A spinod8lis boml §s egy nanom®retT tartoms§
korr-zi-8l1- ac®l ok mechani kai tul aj dokrs-8m a
otvozetrends&®kd AGek°®m° t3t0 0medy M @PlzeRe | A mk rk-u
szerepet j8tszik a rozsdamentes ac®l ok °tv?©
bek°vetkez®s®®rt is. A folyamat vizsg§8l ati
t°rt®nNR felismer®eétnagyipiagpahme s, mi v el
elrideged®s®hez vezet. A sz8mos negatzv p®
vannak a boml 8si folyamatnak, mi nt p®l d§ul
m8§gn&S§lI kPt 8§sa [12].

24 Nanor®szecske tartal m¥%@ homog®n ol aj minta

A kenRol aj ok, kenRanyagok szerves r®szei a
pedig a k°rnyezetszennyez®sre i s hat8ssal v
k®pesek a hagyom8nyos k®miaic8das®kdha| ®k a Bl
kez® tartoznak a ker8mia nanor ®szecsk®Kk is,
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hel yekre ®s -2®@p®rkeotpesss css?arklk-ech8 SR hat §st mazt at

ol ajba keverve egy i dR uts8n le¢gl epedn®nek,
megol d8s8r a a(Tim@®s opfReSlzielcestk®k egy ol yan r ®t e
az ol ajjal val - el egyed®stt M.V jau kh ofseslz &It eStvria
teszteket v®gezte¢nk, melyeket k°vetRen az a
vizsg 81 t uk. Meg8hlogpy2taotnaunoadal ®kok al kal maz
kivsgl- kop8sgsg8tl: - hat8&8s ®rhetR el. Meghat §
ink8bb s%rl|l  -d8s vagy ink8bb kop8sgsgtl .- adal
15].

4.8bimmai bol - giai vizsgglaema®sk?veuRzkaptg
k®sz¢glt topogaxfiai felvetel

Keszonetnyilvgn2t8§s (K°sz°netnyilvgn2t§s c¢?2

A kutat§&§shoz a AT®mat er ¢TKP20R1)iKNiewmfzle-tsi § gk ut
alprogramiDi gi t 8l i s ipari technol -gi 8k kut-MHKTA-s a
48)0 biztos2tott forrg8st.
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Nevek, c ®| ok, v8l toz8sok

Names, objectives, changes
B®res G8bor J-zsef

INeumann J8nos Egyetem, GAMF Kar , Kecskem®t ,
¥sszefogl al §s
A cikk egy ¢nnepi, k°sz°ntR el Rad8s ki von.
I nt®®zeti Tansz®k megal ap2t8§s8nak 60. ®vfor
a tudom8nyos cikkek megszokott @®nZkyaeti tf,es zn
27 - int ®zm®ny ®n kereszt ¢l a felsRoktat 8§s
si ker ¢l t az®rt a sorok k°z® csemp®szni, h
amel |l yel az emel kedetm- goomepaz hang®: m®hype
kereszt ¢l t°rt®ni k a t®ma felvezet ®se, ki f
Kulcs szavak: int®zm®nyi n®vvE8ltoz8§sok, ha
Abstract
This paper is the absttaof a festive welcome speech held on 6& Anniversary of the
Mat erials Technology I nstitute Department

scientific content, rather, it addresses general problems and questions regarding the situation
the Hungarian higher education. For ceating to the celebration spirit of this event, the speech
and the paper as well are based on a hypothesis, in relation to the institutional name changes fr
the past, irersityhe authordés wuniv

Keywords: institutional name changésends inthe domestic higher education

1. Bevezet ®s ( Nevek)
Nagy °r°mmel fogadtam ami kor 2023. okt - b

fel k®rt, hogy el Rad:- k®&nt vegyeBS§nm&mpzBmka® nkto
i smert konferenci &n. -tAS meagkkR org sm&rp rro®g rj Rl aiz
kozott kialakul't szem®l yes, szakmai kapcso
Cbudai Egyet em, Anyagtechnpl2tgisBinak nt6®z et G
meg¢s,hnepl ®s ®r e, amel yen mialdamil| yaen am-ydan e
fel sRoktat§8si int®zm®ny k®pviseltette mags§t

Ez, hogy a magyar fel sRoktatg8sban egy vez
nem feledkezett meg a vi d®Kki f Ri skol §b - | f
tansz®k ®r RI , a szem®l yes kapcsbmasumegfi g:
®bresztett bennem, ®s egyben majdnem ugyan
mind®ssze, valamivel t©°bb, mint f® ®ve vol
amel yet r§8§ad8sul a m¥%ul tb®LUI §seas e M®gPekerk®p
tansz®kvezetRnk t8voz8sa) miatt ideiglenese
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Fiatal p8lyakezdRk®nt, m®g a Danyi J:-zsef
r®szt vettem ezeken az ESB konferenci 8kon.
jelenlegi helyzetben azonban, egy GAMFs t ans z ®k ( m®&gbh otzazn8s za® kl) e ¢
pg8§l c8j 8§val a kezemben kellett visszat®rnen
szakma vezetR oktat - i, kutat - i kezott, hogy
m-don k°sz°ntsem az tiaHEsp dlutdom&@8mym@lnetd,z s dhe

komol ynak tekinthetR ¢zeneteket fogal mazzak
hogy el Rad8somban az int®zm®nyem (az egyet
p8rhuzambabe mat szttan®l yes megl 8t 8sai mat ( ®s
MmTk°d®s®t tekintve, illetve a r8nk h8rul - n
1.t 8bl 8zat: Nevek ®s n®vvsg8ltoz8sok a h
£vsz N®v s z| Esz-
velt
1879
1898
1964 G®pipari ®s Automati z8I §8s
Technol -gia Tansz6
1969
1991
2000 Kecskem®t i FRi skol a, GAMF 3 3
Tansz®Kk
2000
2006 Kecskem®t i FRi sko®sa, G 3 6
MTanyagfeldol goz- |
2007
2010
2011 |[Kecskem®tii FRi skol a, GAMF 3 9
2016 Pall asz Ath®n® Egyetem, (G 3 12
Tansz®Kk
2020 Neumann J8nos Egkry agt e G 2 14
Tansz®k
2020 | Neumann J8nos Egyetem, GANM 2 16
Anyagok Tansz®k
Az 1. T8bl 8zatban szereplR int®zm®nyi n q
i nt®®zm®nyen honl apjair:-|I gyTjtettem ©°ssze.
politikali helyzet 8§l tal i dRr RI®zim®Rrye mk in®s/iv €
trendj ®vel, az ut-bbi idRben sokat gyorsul't
mut at- jelens®get t¢gkr°z |l e a felsRoktat§s
hg§zigazda int®zm®hyoREsolhatgycaakn®x saj §t i
t&8bl §8zatban ®s az 1. 8br8§n, de nem tartotte
féggetlen int®zm®nyre is r8vet2teni
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2. C®l ok ®s v8ltozg&sok

l'tt fontos megjegyezni, hogy az 1. 8bra m
jell egT emel ked®sbRI egy gyors ¢temT fejlRd
Anyagok Tan®tzt®ketEnhkkAT gazswigtad tampij ,§th axem8 i

mut at-sz8mra a k°zel m%W tb-1. ®RP®IkP&wlIt,Rean tha
oktat - szerzett PhD fokozatot, m2g ez 2018
volt. Ezzel °ssgh@kighbuaml inkR§ ¢diecks asz&mai , -de
ben meg®p¢lt a BAY Zolt8&n Int®zett el k°oz°%se

2g®retes fiatall al a tansz®k I|-eBfelerte§ ivolytdtnak v «

P[D tanul m8nyokat. Ezek nem titkolt m-don az
Egy m8si k ol vasatban azonban, ol yan trer
beavatkoz8sok sora a felsRoktat§8sba, amel y
folyamatok jelleg®re utal. Hac s ak raaa modema p ¢
technol -gi 8k 8l tal k2ng8lt mobilit8sra gondc
trendeket, amel yekr RI msgr r®gen bebi zonyos
eg®szen biztosan nem f en nsokatrfoglalkoztak R02D eArz  ®AT A2
ban is az ®ghajlatv8§ltoz8s k®rd®s®vel, ame
p®l d8ul a | egy8rtott g®pj 8rmTvek darabsz§8ms§
ez a fajtakin® vekdekid®sk @seas f ennmaradni, am2g
er Rf orr 8sok ki nem mer ¢l nek, ®s az azok ®rt
k®t jelens®gnek a | efoly8§s8t |l entebb a 3. G
~ 20 ¢
]
“18 !
w ]
N 16 | 16
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1.8bra A GAMF ®s a valamikori 0 Mech

A k®pl ®kenyal ak2t 8§sban (®s ez az, ami nek
8§bra kirajzolt), egy ugyancsak a fenntarth
t°nkremeneteltt k°zvetl eng¢l megel R blkahaka

69



B®r es G§8b(E8B2023)z s ¢

eset ®ben, ahol a t°nkremenetel ®rt | egink8bhb
alakvgltoz§8si folyamat i dRbeni el Rrehal ad§:
vastags8g ir8ny¥% val - -di fRalgkoB8swlorzi8@sképd:r
m-don (29gy 2rva | e az J})[1] E&nre&kn mmaugtyaatr oStzta tfa¢ o
a kontrakci csakis s2kalakv8ltoz§8si 811 ap
fesz¢glt s®gif o§imB@apadt bamrsdden, kezvetl engl a
ar8nya a s?kalakv8ltoz8si 8llapotnak megf el
fRal akv8ltoz8s | e®p¢l ®s ®tf ,Rail alkkewt§v e or §ygsdbj
egyens%l yt tart:- vastags8g ir8ny%¥ fRal akv§l
(c)
Thickness
reduction rate
E /
£
1]

Major strain (g,)

| Initiation of
Mim\\i‘, localize necking

Stage or Time

228bra A fRalakv8ltoz8sok v8ltoz8sa az |
sor8n [ 3]

Kis szakmai kit®r R uts8n visszakanyarodva
®rintR probl ®m8khoz, a sokszor nagyon r°vi
el l ent mond - felt®telrendszer ben* akzttatlBisd z epl
frissen becs8b2tott fiatalok itt tart§gsa.
fejl RdA®s i l ehet Rs®get jelentR c®l okat kell
politikai r8hat8ssame@®@titRiet Ennek®k®Pzei Mme
szerint |l egink8bb a tudom8nyos kutat §s, a
Nekem ®s majd ut-domnak (de a d®k8ni ®s r ek
mTvel ®s ®hekt fleékt®t sz8§mukra megteremten¢nk,
vi sszaigazol §st nyerijen, ®s majd a tudom§8n
jelentsenek a tansz®k sz8m8&ra. Amennyi ben e
olyan eredm®nyt, fej kRd®snt meagmelgyad kmeatz nmo s®ip |

*Csak, hogy n®h8ny aktu8lis p®l dg§t eml 2ts

(i) i nB®zlogh®@s: rendszer bevezet ®se 2005.
hozz8&8f ®rj enek al &hedtsRRso®&g eakt 8esz k(ZmI8.I trmobi | i t §
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4.8bra L®gi kczl eked®ssel utaz-k sz8ma E
(Www.turizmus.com)
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(i) kontra iinntt@eznk®ndy®s :i ndi k8t or rendszer
forr8smegvon8st 2r el R, ha a hallgat- -k egy
el RrehamadRB®t, egym8snak tot8lisan ell ent mo

(ii) inARPzNéd®s: 48. A (6) bekezd®se szer
mesterk®pz®shben szerzett fokozattal, val ami
nyelvismerettel rendel kezi k. A 2028r. R®nvia NK
tehets®gT jelentkezRK al-pBk @puz@snwesrman s aermee
fel vehet Rk d(@wkndoktolihuk ®pz ®sr e

(ii) kontr a2028. m&empen0®i ath&8s:; hogy Aa ko+wem§n
Magyarorsz8g az innov8ci- alapj8n a vil §g
(www.nkfih.gov.hy Nem hi szem, hogy b8rki Rszint®n e
az innovs8ci-s eredm®nyek javulni fognak. A
®vben kot, egym8snak ell entmond:- ¢ Z efalymtnie t .

3. Konkl%&xzirem®lt v8ltoz8sok)

Nem bel emer¢lve a fenti gondol at menet be,
politikali helyzet interakci-inak boncol gat §
sz8m8r a megfogal mazni , hogy egy 8egryak eds |
fejl RI®s®nek kulcsa megl 8t 8som szerint csalk
t8von term®szetesen | ehet, ®s kel i's a min
bevezetni, de ezek neegw | d@dnaki ehensz¥%i t §\B%
felp°rg®s®bRI eredR v8ltoz8sok az int®zm®n
szempontb-1 el k®pzel hetR, hogy sohasem t ®r ¢
egy cikk ®sal®k®: ®r m§8sem, mert annak j°vRber

i smert. PRl d8iylas &gy-t®gb®seml agy ®r i el az
el i smer ®st bes°p°°rje, de ha meg ez mia&takar@v e k
mondani, hogyazIJAbn es®l yes, hogy ilyen kutat8sok
kedvezRbb felt®tel eket teremt ¢nk a tudom§r
emel kedhet a t8rsadal mi eetl§sakrg®m®gb dleir @®r t!
senki nem fogja tudni kisz8molni (viszont a
a tudat ban kel |l t-ledr gt Mady ahioszsalBglm24gy
tev®kenykedni

4 Hi vat koz8sok

[1] Hora, P., Tong, L., Berisha, B013. Modified maximum force criterion, a model for the
theoretical prediction of forming limit curvelsit J Mater Form(6), 267-279.

[2] Pearce, R(1991]). Sheet Metal Formingrhe Adam Hilger Series on New Manufacturing
Processes and Materials, IOP Publishing 0t82.

[3] Paul, S.K (2021). Controlling factors of forming limit curves: A revievAdvances in
Industrial and Manufacturing Engineerir{@) 100033 1-15.
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Az #TA

Hat van ®v eml ®k e az ATT ®s

Sixty years of memories between ATT and ATI
Kocsisn® drDr .Bal&mDk§ rlimrke8cs Zsol t

Mi skol ci Egyetem Anyagszer k eMiskolciMamgiy a®®r Az B @
zsolt.lukacs@unmiskolc.hu

¥sszefogl al §s

Ebben a publik8ci-ban az Ccbudai Egyetem BS§
Kar G®p®szeti ®s Technol -gi ai I nt®zet Any.
Egyetem Anyagszerkezettani ®s Anyagder h®tod
kapcsolatait foglaljuk °ssze. Az®al aplegt Rt
ter¢let®re f-kusz8ltak.

Kulcs szavak: E WE® sl WEe | ¢hleegteksezzt eRls®s ,h Rs z a k m®

Abstract

In this paper, we summarise the professional and collegial relationship beltvatitute of
Mechanical Engineerig ang Technolagyf U n i v e r sandingtitute 6f Matebial Sc@nse
of Technology of University of Miskolspanning almost six decadéthe main connecting
points focused on topic of welding and heat treatment and surface engineering

Keywords: EWE/IWE, welding, surface engineering, welding specialist

1. Bevezet ®s

Az <Cbudai Egyetem B8nki Don8t G®p®sz ®s
Technol - gi ai I nt ®zet Anyagtechnol -gi ai I nt @
alap2t8§s8nak 60. ®vfordul -j8t. Aizedekeget
v8ltozott, de a helysz2ne ®s annak at mos z
mi ndenkor i oktat -, kut at - ®s Rket t8mogat
k®pviselt elhivatotts8gm kerm®d Mhteg IRl aezy §ri®gars

B8§r tagadhatatlan, hogy a N®psz2nh8z utca
falaknak m®gis csak az e falak k°9z°tt teve
szakmai t ®ren t8&mogat:- k°z°ss®gedReht Br m@®f e
®p¢l etnek. Az °r°k°lt m¥%Wt, szerencs®j e, ho
megv 8l asztott csapattal kieg®sz¢glve mindig
folytatodi k &

Nekem, mi nt a Miskol ci Egyetem Anyagszer
vezet Rj ®nek van szerencs®m felid®zni, koll ®
a k®t I nt®zet/ Tansz®k i mm8r 6 ®unhitz¥deas kal
folytatott besz®l get ®s e k, eml ®kez®sek sor §
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oktatgs k©°ti °ssze a kot I nt ®zet et , hanem
kifejezni az ir8nt, hogy az egym8s k°lcs®°n?®
m®g sz8mos ®vtizeden ker e 22 noydmbe®PEnt itka retzott t:
jubil eumi szekci - el Radg8sai ®s az azt k°ve
vagyunk.

2. Egy¢ttmTkoed®s a hegeszt®s terg¢let@®

I nt ®zet¢nk ®s az c¢budai Egyetem BS8nki Do
Anyagtechnol - gi ai I nt®zeti Tansz®ke ®s jog
kapcsolat a hegeszt®s terg¢glet®nvalh&keaddRtdR t
®vek elej®n ®s mind a mai napig tart. A k®

el entkezett az ipar r®az®®REk ac
eks@ept zZFBIBL AHK M®mremk t udot t ki el ®g2t

nagy i g®ny |
9
t a AB8Snkino elindul themegeEszzttRer
t
t

beindult h
kapcsol -do
talajon jo©°

e
t
t | ®t re, hiszen a jogel Rd Fel sRf
y

oktabt §s f ol az int®zm®nyben.

|l dRk°zbem asBMEIindul t a-kiPpg®sztoFkt a2 &lsm®
i nt ®zm®ny orsz8§gosan is jelentRs szerepet s
mTvel ®s®ben ®s oktat §s §bkamnl. ° Mi @d°heSg gosnit $i Ml 6@ zy
korszerTs2tette ®s a nemzetk?©ozi k®pz®sekh
i dRszakban az egy¢ttmTkeoed®st Dr. Artinger
f®e®mj el ezt ®k .

1974ben | ®trej°tt az Eur - -pai Hegeszt®si Sz°
szakemberek egyv®gesgeEskRpEESd®s i rendszer ®n ¢
egyen®rt® kTv® teheti a tagorszS8gioklb@am8kat h
Magyarorsz8g ekkor m®g c¢csak me géniginddtledy telges § t
jog¥ tags8g megszer z®s @te nmead ca®l2z -0 tfto IMaagmatr.
Anygvizsgs8l ati Egyes ¢ aRBMEBDGME-NEME sz ak ibrag nbye?
hat hat - s szakmai seg?2ts®get ny¥w tott ahhoz,
EWFb e n . Ez megteremtette annak a | ehet Rs®g ®t

rendszer T k ®p z ®Ras e k é&8tm.o g aEthShseh o z Yaj abb szaki
egy¢ttmTked®s¢enk: Dr. Kovs&§cs Mihsgly, Dr. B
Mi h8ly szem®l| y®ben.

A felv®telt k°vetRen kidolgoz8sra kerg¢lt
rendj e. Megal akult a Nemzet:i akkredit$§gl - B
csoport szem®l yi °sszet ®t el ®tr, e dietgq ceir-ejng tv,e
k®pz®sek t8rgyi, szem®| yi ®s szervezeti f el

az oktat-helyek EWF rendszerT k®pz®seket f

eur - pai rvenyT dRp?»mén adj anak (Niemzeédk?© :
el fogadta az EWF k®pz®si ®s k-®pksdtWisi( |k
Wel ding Engineer) oklev®l kiad8sa is | ehetR
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1.8 bAa enlesniz et kifezge d WMERmM®r n° k°k az C¢€bu.

Az el mvl t 30 ®vben Magyarorsz8gon a Mag
EWF/ 1 I W oktat8s | ebonyol2t8&8s8ra 10 oktat i

Napjainkban a h8rom int®zm®ny a felsorolt
1.t 8bl 8§8zat Jel enl eg

BME Anyagtudom8ny ®s Techn
T Nemzetk?©zi hegeszt Rm®

OE BGK Anyagtechnol - gi ai I
T NemzehkYgeriszt Rm®r n° k (

T Nemzetk?©zi hegeszt Rt e

T Nemzet k?©zi hegeszt Rsp

ME Anyagszerkezettani ®s A
T Nemzetk?©zi hegeszt Rm®

T Eur - pai -hee g eesnz8IR 8ssp-BW)i
1 Eur -kpaeimel t -heelgleesrz&RW)§ st

A k®pzRhelyek k°z°tt napjainkban is szoro:
Ehhez a szakmai k°rh°oz % abb fiatal gener §c
kol |l ®g8kkal k°z%sen a magyblbm.orMgglgindhergekat
B®I a, Dr . Bagyinszki Gyul a, Dr . G8ti J:-zsef
Ckos)

Az ©°sszetart:- szakmai k°z°ss®g abban i sme]
szakk°nyv jelenik meg, azt egyik int®zm®ny
a Hegeszt ®si Zsebk®°nys, k amideBrezBRiath avsagy ed snR8 s
kiad8s szerzRg8rdsg§8j 8t elolvassuk, az int®zn
Nem t°rt®nt ez m8sk®nt a harmadi k, i mm8ron
szer zRi koz°otetgt a2 @p 128 mrkala B ME, B8nk-ku®at at
®s ipari szakemberek nevei i s.
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28bra Az -heddexnBtIR 8tsanf ol yam csoport k®g
vizgabizotts8g eln®°ke Farkas LS8s

3. Egy¢tt mTko®Is®sFeal HRet kezel ®s ter ¢l e

E szakter¢leten int®zm®nyeink ®s szak-esnbe
®vekben megnyz2l|l . ®s folyamatosan bRv¢gIlI R ne
El sRk®nt az ASM International s z anlakmabudapestil § ¢
k°zpont % ASM Hungary ®s azZilR9M MRiszkoliidkeldt @
eml 2t.éAn¢m&kl | gat - i-bamobeheét ROPBe t kapott ar
el 1l 8t 8§s8®rt cser ®ben k°het tapatiumdbanyriegrandeiff g v e
European ASI Heat Treatment and Surface Engineego nf er enci 8n. A r end
neves szakember med Dge@trikedhmEs chkzvet 2t ®s G
al kal ommal t a lu&dlokio8znhyad tettu nkki eamel t j el ent Rs ®¢g
Bell professzorral.

3.8braa el sR t al 8§l k-elzaRis e Rz odf &k /Atiot nenfckefisdl ® s
s z e r @w® ,RYELropean ABI Heat Treatment and Surface Engineerbgnference,

1993
Szerencs®s m-don Bell professzor az ASM
vil 8gszervezet finansz2roz§8s8val p8r h- napj
|l ehet Rs®get adott arra, hogy a tierkez®siali
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Birminghami Egyetem 8I t al afEstablistenent af hew icourse® andMiat@rials

Engineering in Hungano (S-JEP 08068 4) c . projekt t8&mogat §st
koording8l §s8§val ,-k®ztpkgwpaB8§inkti D@8y n@Hyz &k
egyetem egy¢ttmTke d®s ®r e ®p¢l t. H8rom ®ve
programé , eszk°zbeszerz®st, itwfmkasmeguhk87vioarek &jm
egyi ke®éal HIRet kezel ®sz § tmak prrevijreek tf -kkowosr di n 8§ ¢
dr.Bag&8n MS8ria (ME) I 8tta el , DraR®tzia kTream§ smu nkk®r
szakmai S e g ?itak@&peat m®gp tiunnfika r mM& Ir io s vEN.Kd ipezlswi§

Zol t &8n pris.f edAszmprrdij-dkt |l egf ontosabb er ed m
tananyagfejezet ®s demonstr8ci-s anyag el k@

|l dRk°zben az ASM Miskol ci Hal |l gat - Csopor
i nt®®zm®nyeink kezott, hazali di 8kkonferenci

prezent §cri®kztszelzeRi poekt unk §I toad LasaneerJunierz e t
Euromat konferencia or ozat k®t ®venk®nt megszervezett
Dr.R®t i Tam8s pr of eks2ssz®rrR kn®nnic scaska ttlaank8rz ot t a
hanem k®t telFfetl d@gesRra)iSBlos8etdt tnk tartott.

—

48bmrma ASM Miskolc Student Chapter 8l tal

Junior Euromati®diB&kloinf o PERAIBIRI F&km Et €
Fel de | mre K®&p \SiishasbRneJ18% o s

A TEMPUS projekt lez8rtg8t k°vetRen a tov!

projekt k2 n 8§l Innovi@deeh éntefRaidhgl €On-Line A/ac@tional Training in
Surface Engineering(UK/01/B/P/PR126_462L eonar do proj ekt kontra
Institute of Materials (k®sRbbi n®vvgltoz§s
A projekt 20012 004 k°z°tt arr augwaglimaasl, k omodul, 8§ rH sg:

programok r®szei k®nt al k al merektadlgozzon & Mmelyelk e n
k¢l onf ® e c®l csoportok ®&s®Bpe®y ®n epk dhigtgk@m & ib fa
tananyagel e@ritekb be gry(Hdr IRGeD)i s elv® r hheettR ¢ k m® g
k ¢ | © n bearmirig platformon, illetve platforsh ¢ gget | en mul teil m@ce REK ®nt
A kor 8bbi TEMPUS projektben ki dol goizneetyedkat a
k®pz®s t°rzsanyaign8tg,y ghearnignsc/® ty ek |Gpeekkt8 afidkik ¢ ®ls
esett anuildmwo8ingyoozk§ sk§ra is, t°bbnyelvT fogal om

A szakmai egy¢ttmTked®st a s glrteknationalFeéderationar | &
Heat Treatment and Surface Engineering or di n81l t a, kul csfontoss§
Kol ozsv8ry Zoltsg&8n professzorokkal, ®s bsr

form8lisan a tagj aProfR®tvi§ bbam8 s sk Sz Qe kb IRd @ B
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tovsghbb bdRw¢ Itt8 1 Bs tananyagfejl esst @&sendpéekeE
kol |l ®g8kkal, 2gy Felde I mre ®s a miskol ci
fejleszt ®s®ben j8tszott fontos s zteorve§pbebti., A

finansz2roz8s%h projekt t 8mogatfS§esl&@ylz®l®t Py &
dolgoztunk ki, 2007ben

A nemzetk©°zi egycttmTkodd@si nhabytabg§s§ #ta r
|l ehet Rs®get, ez%ttal a M§I|t aiEulE pyetaenm Macsd red
Treatment and Surface Engineering/Socrates 74928C-1-20051-MT-ERASMUSPROGUGH6)
projekt 20062009k © z°tt azt a c®l Ptt Egyetlkin Magatei @
| FHTSE r ®s zte®t els®WEIc &diyp z ®s,imelfet®@z g 8 &Orivi3  ask k r
melyben az ¢ earni ng ®s | el enlu@tail malkaat Ys§l mad 2z e
ki eg®sz2tve alkalmazhat- -k [3]. Ko z°%ss®g¢nke
hal 81 8val [4]. Az el k®sz¢lt tananyagok a Kki
az ®r deklrreds®se,t ahi Baya mi att csak r ®szl eg:
al kal maz8sr a.

I nt®zm®nyeink egy¢ctt mif&e® diResI®nlekt K eod g/lt @g 8tse
volumenT, ez%Wttal hazai finansz2rozE8$mmTiCM&
anyagfej |l@&®lzztoRtstek al apkutat §s az alak2that -
t ®ma k ° r giCMeR.2.A11/1/KONV-20120029)i r © v i d AUTOVE®H i projekt
Prof. Dr. Tisza Mikl -s szakmadlb ri@8hy®ttt8sa n

'
-

a Az AUTOTECH projekt keret ®ben el ®
®s k°z°s prezent8ci- az ASM Interna
Materials Science & Technology 20k3o nf er enci 8n

58br
[ 6]

Ennek egyi k tudNMenBmnegtok® zmT hfed jylees zt ®s i tr
al apkut a-t®S§s bkl glleRkezel ®si technoP mge8kf baght
meg c®l Ki5t]Tz®&seprtoj ekt koor@s ngEebpbhet ez elgG

MThely szakmai ir8ny2t-ja, Kocsisn® dr. Baé
hat ®konk amaoshkhat al apj 8n Dr. Fel de | ms ®t a,l
mel ynek c®l ja egy hossiznvaks vie getgeyretnft nEiske? ¢g@s
haszng8latos hTtRk°zegek hTt®si teljes2tm®ny
megal apoz- M®r ®s i ®s sz8m2t .- g@®p.es kustza tnBusl i §
t8mogamégBenbmthett ¢k a MiBRkYIegGgBypnet Ghas ®r
Smart Quench edzRk?° zeg owi8zssibyiSel eag ybceer b®sd rezdRrsFRks

tanul m§nyok ®s okt at §si seg®dl et ek mel | et f
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r®szv®telre, k°z°s puink§ci-k megjelentet®
hall gat-, Kerekes G8bor ebbe a t®mak®°rben
is bevontunk egy fiatal kolll- ®&¢8t8s 8Wwmcsi And

4. Z8r - gondol at ok

Lez8r 8sk®nt, mit is 2rhatng8nk a k®t | nt®z
sz¢l et®snapodon kedves ATT. K2v8njuk, hogy
hangul at |, hiszen pozit2zvananhogaerBddIl wad vaa k& :
el osztva sokkal k°nyebben |l egyRzhet Rk az ak
Azt is tiszta sz2vbRI k2vsgnjuk, hogy a ha
mi ni mum hat ®vt ik ez tgt gmak.a dAbmng yf eennt i ®t e k,
hozz8nk | 8togattok. Bar 8§t i nagyrabecs¢l ®s ¢

rendezv®nyen 8tadott eml ®Il apunk az ATI tel

Nagy tisztelettel koszontjiik az
Obudai Egyetem
Banki Donat Gépész és
Biztonsagtechnikai Mérnoki Kar
Anyagtechnologiai Tanszéket
alapitasanak
60 eves

jubileuma alkalmabél

a Miskolci Egyetem
Gépészmeémoki és I zk a1 Kar
Anyagszerkezettan és Anyagtechnologiai Inté

munkatarsai

6.8bra A Miskolci Egyetem testv®r int®z
eml ®k 1l apon.

5. Hi vat koz8sok

[1] Kocsi sM.@201B). K®p e s kr-nika az ASM Hungar
eredm®nyeirRI, K-nya 1. (szerk.) Or sz 8¢
2015 Jubil eumi Kiadvsgny, Mppdy1l@d. Anyagtu
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4 A MAGYAR TUDO UNNEPE

OBUDA UNIVERSITY hz T oo (ESB 2023 ESB
http://bgk.uniobuda.hu/esb/

Dunavs v8rosi Egyetem anyagt
k°©z°s projektek kialak?2?t8sa
Don8t G®p®sz ®s BiztonsS8gte
Materials science research tasks at the University of
Dunaujvaros and development of cooperated projects
with B8nki Don8t Faculty of
Engineeringat Cbuda University
Pg8zm8&n Judit

'Duna¥%j v8rosi Egyet em, Duna¥j v8ros, Magyaror

¥sszefogl al §s

Az el Rad8s tartalm8t tekintve r°vid °sszef

10 ®vben lezajlott ®s m®g fut - p r @°j tevk®t zeekt
fejleszt ®s®r RI az aut-ipar sz 8kn8tr&s §moldul &
t°ltR robotkar fejleszt®s®rRI, ®s az Egyet

(DUE PKK). Az el Rad8s m8sodik fel ®ben az ¢
Karral k©z©°s egy¢tt mThed®s imell gmetk Rsc®d g kae ta
kialak2tott j:.- kooper8ci-j8nak meger Rs2t ®s

Kul cs szavak: aPK&gtuflaefmSnpropWEt ek

Abstract
In terms of the content of the presentation, a brief summary of the topics of the projects complete
and stilldl running at the University of Dul

first half of the presentation, such as the developmentuaiinlm alloys for the automotive
industry, or the development of a modular plastic storage system, and the development of &
electric charging robot arm, finally the Paks Competence and Research Center established at
University (DUEPKK). In the secondhalf of the presentation, the joint cooperation
opportunities with the C¢E BS8nki Don§gt Fac
introduced, the aim of which is to strengthen and develop the good cooperation alread
established between the two higleeucational institutions.

Keywords: materials science, DLEKK, joint projects

1. Anyagtudom8nyi kutat8sok a Duna¥jyv

Az195tb en al ap%btaont tel®sn dl29tsa3t t i skol arendszer
®s a k°vetkezR ®vtizedekse ®geRrekktidéwotrrout
anyagvizsgs8l ati kut at 8sokat f o°lvyettaReont t a za AD
Tudom8&§nyok Egyetemek®nt a Duna¥%j v8rosi Egye
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®s f®m°t°vzetek fejleszt®s®n alapul - i smer ¢
el R. Ebben a t®mak®°rbe az elm¥%u t 10 ®vben
sz8m8ra egyre ink8bhb kuIcsftoemtogsys§rgt1/§\/s§tevc§llr
v®gs&8l | apot hoz tartoz- anyagjell emzRk maxir
gy8rt8stechnol -gi ai fejleszt ®sek mel | ett €
anyagvizsg8lat is. Ehhetz iapesed  -TR®Rmat arz¢ lEg
vitt v®gig, mel ynek k°sz°nhetRen a Magyar
dol goz- kutat- -k | ®trehozt8k az ipar sz8m8r ¢
hi b8k felltg§r1§s§)r§eszst§a- ultrahangos berendez

1. 8bra P8szt8&z- wultrahangos ber
1.1 Alum2nium °tv°zetek fejleszt®se az aut i

Az anyagfejles20®9ek°zét®nmag@l6é6s2tott p
ter¢let®n folytatott k2 s®rjl,ekpmieac K/&p efs® ntf et nvc
term®kek techno®t gi BipEgpakijf éjsimnes 2zt @nnyag ®s
Duna¥%j v8ros

i Egyetem sz8m8ra. Az innovat?2y
akkori Arconick® f ®m Kf t . | a Miskol ci Egyet em, a Sz
Egyetem A kot ot t konzormTikinioR . p aAzt n@g e kt ta z aut -
fel haszn8l - i pi acok sz8ms§r a fejlesztettek

anyagmi nRs®gT alum2niumter mPkeket ®s hozz§
Gazdas8gfejleszt®siOp®s atl2nvnoP§ ogr anth.an. 1 melgk
versenyk®pess®gi ®s kivsgl - -s8§gi egy¢ttmTkeoed

konzorci um. A konzorci umi tagok a kutat §si
t er mPk e kRsn®egg®ite laezl i par i ig®nyek szempontj §hb
henger | ®si technol - gi ai adatok alapj8n opti
jell emzRi't a megn®°vekedett i pari i g®nRekthR
rendszer is kidolgoz8sra kerg¢lt, mely °tvez
®s ezek al apj8&n ker¢l kivs8laszt8&sra a megfe
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Ezzel p8§rhuzamosan folyt a Duna¥j v8rosi |
ir8ny2t8sa az automati z§8It kezl eked®si ren
projekt, melynek keret®n bel ¢l egy®teb®geaer k
®s 2gy egyedi °tvozetek fejleszt®s®t val - -s?
eset ®n.

2. 8§bra Arc Melter 65
berendez®s

Ennek c¢c®l ja az elektromotorokban el hasznt
motor ok el ektromos hat §8sfok8nak jav2ts8sa,
hat 8sfokjav2ztg8§s8&nak egyik m-dszere m ¥jotanmy
al kal mazg§s 8t teszi szcks®gess®, mi vel a moi
centrifug8lis erR hatg&8s8ra olyan fokozott
kalicka anyagok, mintv%at @@BTIEPLCuma®Paknibyoz§:

vi sel nek el . A kutat §si Mgs zf 21 a Bdbtrak , medx
nanokompoztok | egy8rt§gsg8§t ®s vizsg§latgt v®
A ki ®rt ®kel ®sK @z CfEtSv eErDrlUePIACo |l dot t uk meg, me
°tvozeteinek jellemzRivel a saj8t gy8rtott
val -s anyagkivg8laszt§8si feladatok el veéegz®s®e
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3. 8bMa Atvezetek k®miai ©°sszet ®t el ®nek h

1.2 Fr°ccmitantyt8g ol - rendszer fejleszt ®se
Af ®mek ®s f@metveozet ®lol mmét ekt any agisamerak

megi smer ®s ®v e | is foglal kozni kezdett a Du
kecskem®t i Neumann J8nos Egyetem polf iupreektt el
keret ekgnl Dred% 4R modul 8ris t8rol - rendszer he
k°rnyezet.i ker¢l m®nyek k°z°ott is olyan k®mi
mutassanak, hogy f or g8 cs ol tt oarl bklaa krk® s zheekn, g g rnfoe j , net e n
t udjf8okr girffex sto§r ol - t 81 ca f el ¢ Inetudpanak e nigdzerelt a

egys ®dgesk hoet bt § k anit Ak d 25dresmetfesnt os raszewes freruser |
k °© nngdel na k degyerant§- ;18 s f om@®r8gtyd al katr ®sz t §r ol §¢
alapanyag a piacon az egy-®,2 mm vastag TPU bevonat | r e e ndmaé lky zRE%WA BXS(
al javztott a forg8csk®pzRd®si megegynean®s$
stabilabb bndesbtaptvy agéhgy 8rol - megol d8sra | e

13 Elektromos t°|ltR robot fejleszt ®se

Az anyagtudom8nyi fejleszt®sek mel lektrorhos a
g®pj 8§rmTvek automati kus Kfeljtl @&tk @sad \8alt - ®St
Ganz KapPss&i®sz¢ | ®kgysgrt . Kufetl. e gkyognixtonr ac'®jgiartvi
Egyetem A proj ektvecz®ltPkesgyobotkaros ,el1kelkxt be b
par kol - helmglyesgzySemi8irean robotkarr al ®sa nd g yke® pl ec

el ektromos aut - -kttPte®®s®% . aAhoopbdtkaposol - d
hogy a j&8rmT vezetRj®nek ne kelljen v8rakoz
rendszer ®rtes2ti, ha a j&8rmT akkumulrétseer ai
a t°ltR8I 1 om8s foglaltsg&8gs8r- -1, a t°elt®s elk
bel ®p R sof Rr°ket. A t°ltR8lI1 om8s k°%°zvetl en
par kol §siis. f &r mB ¢t y tsert-eln kpPazrvkeall& n¢gl a hel ysz:
t 8 ®koztatja a vezetRt, illetve a vezet Rk

akkor kezdi meg, ha a biztons8gi el R2r 8sokn
a to°lt®si t ®r ben. Robotkaros elektromos au
egyar8nt haszn8l hat - -ra tervezzg¢k.
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14 Duna%j v8rosi Egyetem Paksi Kompetencia ®

Akor 8bhbi anyagtudom8nyi proj ektPeakk ss z cAlt g8
kapacit8&8s bRv2t®se (Paks 11. beruhg8z§8s) t €
Kompetencia ®s Kutat - - k©°z pPKrKt)] § rea kk e(nag ¥t§a8vBE bab
2022 KkA°DUE-PKK profllaa g®p ®sztechnol -gia atomeyr Rm
azazaz at omer RmTben al kal mazott f ®mes szerke:
k®pl ®keny al ak2t8s, hFRkéeezlenl°®s )t,e ksiznetreetlt®slt eac

anyagvizsg&lldte nRmizieRs ®¢ pus ¥ ®s ¢zemeltet ®sr

®s roncsol §smentes vizsg8latok), g®pipari n

Ennek ®rt elkKerkbekn®ta fDRUEegy s ®get fogl al mag§
Kezpontot (ASZK), mel ybe beletartozik a Heg
fR egys®g az Atomer RmTi K®pz ®si Bg8zis (AKB)
roncol §sos ®s roncsol 8smentes vizsg8lata, t o\
hegeszt R k®pz®sek er Rs2t ®se (HKKB) Az e
anyagfejleszt ®s ek, a termdktf esteskeRese&k @c¢
folyamatok teljeskeorT vizsg8latsgt ®s szak®i

partnerek bevon8§sa az elk°vetkezendR ®vek
Egyetememe gv al ¥ksd g woitdzt ®ma pr o] e lott, hiszen azripargpgrtnerek g 2
i g®ny¢eiftel MPBr®s az egyetem kapesbeéat echgay8 R4jP §
projekt°tleteket ®s eseti anyagtudomBey8] v
A kufefjf§eszt ®si ter¢l eteket szem el Rtt tar
l efolytat 8s8r,ani w§l iakk &4jk aaltnoansesrSRmT i bl 8k &pk
sz¢ks®ges nulladi k 8l 1l apot felv®tel ®t, dloayBd

roncsol 8smentes anyagvizsg8l:- rendszerek fe
Duna%4j vs8r meik Bgyatbempar k meng®gem8amt eRgsye¢, tntenh
kapcsolatban IkéddeqRy i playan plapgane@dekmel g 8hzzak
probl ®&h&kRdl egesen a Paksi Atomer RmT -Bkt@s §6
k®pz®si -f®sj lkeustzatt®Bssi f el adat ok megvitat Estft
hg§l -zazot Nukl e8ris Tud8sszolg8ltat: Pl at f
fig
ac®

yel mekhh kbrdetetten kapcsol - d-®si peli @dgzE®ma
l gy8rts8s, alum2nium gy8rt8s ®s e zelkj regygse

2. Egy¢tt mTkeo d®siiprojékiekh et Rs ®g e k

Afentismertetetk ut at §8si ter ¢l etek ®s | aborpark ig
bevon8§s8t az egyes feladatok kivitelez®s®be
fel sRoktat 8§si int ®zm®nyek kutat - iiwell ,Rioketla ti
Az al 8bbi t®mater ¢l etekben k2vg8junk a k°z®°s

% hegeszt ®si k°t ®sek mechani kai anyagvi zsg

% roncsol §smeinzxegs8lanyagm- dszer ek kifejles
vizsgB8daitBula8ci - k al kal maz§s8val

%» csRvezet ®kgR2n®szevr2 z 8il Aandgk §ied sedn@ §st &
folyamatok |l ek®°vet ®se ®s ®rtel mez®se

% alak2t8stechnol - gi ai fol yamat ok opti ma
al kal maz§8s8val
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Yo Yaj T ®m@P°tv°ozetek kifejleszt®se adott alk
Yo i pari partnerektRlI ®rkezR ig®nyek felad

3. Konkl Y%z

Jel en publhogke&cyi -§tcf@lgj-a ,k ®pet adjon a Dunay
folytatott ®s jelmamebegméutespeoprkkekr RI pr ¢
szerepl Ri vel , aki k a k®sRbbiekben vagy a |
kut at §si projektek kidolgoz8s8bhan ®s megval
sz2vesen RKRYyi laborjait kutat-k sz8m8§ra ®s e
tev®kenys®gei tak ae®nyi aeil Rsszefg®rtai uatz8 np -t |l 8s n.
Kesz°®netnyilvg8n2t$§8s
z%t on k2v8&8n a Duna¥jvs8rosi Egyetem k°sz©°nq
prezent 8| §saiz ICebluedtaRs ®gERyrytet em B8 nki Dongt G
oktat- -inak ®s kutat- -inak, k¢l °nosen Prof . [
Duna®j v8rosi Egyetem v8rja a kriereiteegprojtekt e
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Az #TA pray

MTegyet emi kapcsolat az 1ind

Connectionwith Technical University at the start

'Re® Andr §s
'BME ATT, Budapest, ree@eik.bme.hu

¥sszefogl al §s
A BSnkiAnkBdBtechnol -gi)aeztHept Pz@®vPEDahak®@k @K

Yar szTk®ben volt az oktat- -knak, ez®rt seg
Gill emot L8szl - professzor Yar t - |, aki Hav
jubileum alkal m§8b- | eml ®k esiznebnR®| y e d ®z eekg, y 8

tudom8nyos 2r8sban.
Kul csszavak: B8nki ATT, BME ATT

Abstract

I'n the earl y vy dlastitgional Department oBMaterials Teahhologyke head

of the departmenMrP 81 Vojni ch, was short of instruc
department at th&echnical thi ver si t vy, professor L8szl - G

Havas and Andr 8s Re® for help. On the occeée
in anunusualnot-at-all scientificpaper.

Keywor ds: B&8nki ATT, BME ATT

1. 19632023¢ 6 0 ®v

Ez az esztendR sz8momra t°bb 6b0an®weRsdt jeun
g®p ®s zm®r n° ki di pl omater vemet a BME G®p ®s
vehettem 8t karunk d®k-Ban §tmelgn RSgli né &@n
gy®m8mddlarkat ¢l hett ¢m&kn IUQpytaem staek alkot6aBt - k ®n t
Mechani kai Technol -gia Tansz®Kk) tansz®kr e,
120 szemeszterben oktattam tov8bbszat gl®nt o

Egyi ke voltam a hatvanas ®vekben a BME MT"
a | ®t szg§meTveln@®oprmpal i, esti, |l evel ezR tagoz
oktattunk1 8 f R8I | §s% ®s 19 meghAvoappalkiakR mghke
el ej®n jutottak esti kiat $ igktakpeessiosl lo pda rkt cak bi8s

Az 1963ban i ndul - B&nki MTT m8sf ®I fRs okt af
Vojnich P81, ®s D®v®nyin® Vereb®ly Judit k
feladatok ell 8t 8s8hoz. Ez®rt mTdanstze®hivetz®rt
a vezet Rj®hez, Gillemot L8szl - -hoz fordult s
seg2ts®gel, a saj 8§t tansz®ki f el aéaatno kv ®gesgzt
1965ben m®g z°|l dfFguidk uyjen®ok @ob8&nkis felada
oktat8§si tapasztal atok megszerz®s®re, amely
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Vojnich Pal
o i
Banki MTT tanszék Dévényiné Verebély Judit
1. 8bra BS8nki MTT oktat- -i st8§

Gillemot Laszlo
tanszékvezeto

BME MTT tanszek Havas Istvan

2. 8bra Seg2ts®g a BME MTT t

2. Fel adatok a B&8nkin
Mi b RI 81 1t r ®sze¢gnkr RI a seg2ts®gny¥jtgs?

r®szes¢l tem, hogy az alapvetR anyagszerke:
al apt8rgyat az esti tagozaton k°r ¢ I®Kkelngyls ®t
kiterjedRen:
i El Rad 8§ s 8§ #mszenchi n8pokor7-20- r §i g
i Gyakorl atvezet ®s (egy tovS8bbi k¢l sR ko
T Z8rthelyi irat8s ®s jav2t§8s
i A teljes ®vfolyam vizsg8ztatgsa.
Az el Rad8sokra sokat k®sz¢l t em, a mi azt §
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ami kor Gill emot piraonfiensts zmo8rs g ya tgaol n dooklttabbgy k e
egy el Radgs gt 8tadva a t°%°bbi tansz®Kki kol I
jelentett gondot . Ezt megk®wnhgogPkPyamftel alzRd sk

t°bbsz°r Ygy j 8rtam, mint dar®gkt 68§l mbeal Ba
ngl am |l andolt a professzor Y ®s a helyette

Az al apos szakmai fel k®sz ¢l ®sen t ¢l menRer
munk8b:-1 ®rkezR hallgat- -s8g figyel m®t az es
hogy az iskolakezdR gyerekek tfnigyeutm®Prna kv alg
sz¢ks®ges. DBgy gondoltam, hogy a munka ut 8§n

m&§s, ez®rt gyTjtottem ®s bele2rtam a jegyze
t°rt®neteket, dte2 vwivcicekzd| eilsz®sRek ®rt ®k el
el Rad8§sokr - | val - | emor zsol - d§s, bg§r az s
hall gat -k rendel kez®s®re, 2gy nagy sz¢ks®gyg
Az el Rad8sok anyag§8t i dRnk®n't megkonzul t
megtiszteltet ®sben r®szesz2tett, hogy a te
felhaszng8lta az el Rad8saimhoz k®sz2tett v§z
Vojnich P8I I al az oktat8son kzvgl m8§s t ®i1
mindig elbTv°lnek fRIeg a vitorl §z- repél R

Kicsiben pedig, t°bb mint hetven ®ve fogl al

A k®t t8rstansz®k k°z°tt k®sRbb is volt e
BE&8nkin sz¢gletett Botond anyagvizsgs8l - g®p,
k®pl ®keny al ak2t8s ter¢l et®n a k8bmrya®)ksajtol

erémerd cella

tliske

kdnyodksajtolo

szerszam
csavarorsos
sajtod

3. 8bra a) Vitorl 8z rep¢l Rg®p
3. Mi ®t oktatok ma is?

Jogos a k®r d®s, mer t ami kor el k®pesztR h
feladat okkal tal 8l kozom, fel mer ¢l a k®rd®s
k®pess®gekkel van a fR gond, hfelad&akkal&apdsaatog § ¢
felel Rss®gtudat gyakori hi 8§nya, a magyar ny
az angol kifejez®sek indokolatlan haszn§8l at
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Vannak viszont ®rdek|l RAR, a tehets®g¢ket ka

t %al akarnak jutni a feladatokon, akik vissz

Persze kell a |l ehet Rs®g i s. Jel enl eqgi t a
felt®tel nek kell felrjSen?sI2ni :Szle.l | @i H £@g-e®sa
m®g? 3. -eAlkarim@l ni ? Az el sR a tanregz’-’@l@l@emp
harmadi k pedig a saj 8§t d°nt ®s e m. Eddi g egy
kezremTkeod®semmel zajlik.

4. Konkl!l Yz i

Ezen 2r8somnak semmi f®l e tudom8nyos konkl

orsz8gos, sem nemzetk©°zi p8ly8§zathoz vagy p
a hitben, hogy milyen font os akrikapclategkm®| y e s,

Meger Rs2t abban a m8ig tart- hitben is, h
azok szerintem nem a hall gat-im voltak, h
|l ehet Rs®ggel . M§sk®ppen sz-lva mondhat om, h
Kesz°netnyilvgn2t§s

K®sz°n°m a sz&mos koll ®ga ®s volt tan2+tv§
hez fTzRdR Rsi kapcsol atai mr -1 . Rem®l em, ne
r®gen el m%lt k°z°s idRket. K°s(,zl°n§°lmjomog|ytt
portr ®m, amit hall gat -k alkottak r-1lam egy
j 8t ®kvezet Rje voltam akkor, ami kor a mozi kb
(4. 8bra).

4. 8broa

5. Hi vat koz8sok
[1] Re® A. szem®l yes, m8r por.qlo96s68) esetl eg
20 B&§nkis ®s mTegyetemi, vagy m8shol tev®k
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Autonomous Cars
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Abstract

5G GV2X (cellular vehicle to everything) will be the communication standard between vehicles,
infrastructures such as traffic lights, intersections, camerasyeor the various sensors along
roads and highways and other road users such as cyclists and pedestrians. The usage 5G cell
can help us avoid accidents on routes. The vehicle can send signals to other vehicles if somethi
suddenly happens. 5G will hateebe accompanied by all the proper technical solutions to frame
the information and send it as quickly as possible. On the other hand, autonomous vehicles a
the new generation of smart vehicles with the ability to-delfing by using various electran
devices and informatics methods. Autonomous cars rely on information and connection
technologies based on a very efficient network. An intelligent driving system is one of many AV
(Autonomous vehicles) features that can be realized via 5G technolagyplyyng an intelligent
transporting system. This paper aims to chew over the impact and intimation of 5G on AV from
several dimensions and present an overview
in AV. In addition, 5G for AV is introdued in more detaikeywords wearresistant coating,
TiBN, DLC, scratch test, tribology

Keywords: Internet of things, 5G technology, Road safety, Autonomous vehicle, wireless
communication

1. Introduction

The Internet of Things (loT) is the third wavetbé internet, and it has a considerable potential
by the year 2021/2022 to connect over 29 billion items. The term (IoT) was given by the prominel
British technologist Kevin Ashton. The Internet is now widely used for plenty of services:
information retreval, video streaming, file sharing, online shopping, banking, social networking,
etc. It is known as AWeb 2.00. However, the
to connect to get some information, take some action, or share infanor{afio

This technology plays an important role in improving remote monitoring, energy efficiency, anc
control of physical assets.

As the 5G technology was released, it directly impacted the massive amount of 10T devices
connect and provides an enormous flow of data.

About this topic and after this invasion of the internet of things, autonomous vehicles an
connected cars also became a matter of public record. In conclusion, the AV will directly relate 1
the 5G technology.

An efficient and safe road network is an essential requirement for the modern society. Tt
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current technological shift in the automotive industry toward connected and increasingl
autonomous vehicles will play a key role in improving road safety and enabling the future o
autonomous driving. Hence, the 5G network makes it simple to operateutvittygacing the
outdated vehicle tracking technology by enabling collaboration with existing networks. It is
anticipated that the use of autonomous vehicles will rise as 5G technology is implemented.

A new era in transportation will start as a result. It is predicted thabaoh vehicles will
communicate with one another and share knowledge, increasing road safety.

In this paper, the 5G technology is discussed; how it helps to develop the shift towarc
autonomous cars, and its impacts on road safety.

2. Background

2.1  What is 5G technology? The usage of it.

When 4G was created, the main use was enhanced mobile broadband. With 5G, we will se
wide range of use cases, focusing on Machine Type Communication (MTC).

The 5G technology is for 5th generation mobile technology with very high bandwidth, fast ant
reliable network, and low latency. This new technology has given the communication an
transportation of data a new concept. It has been planned to meet thewengrowth in data and
connectivity of todayés modern society, S U (
mobileandnomo bi | e devices and tomorrowds innovat
with existing 4G networks before evig to fully standalone networks in subsequent releases and
coverage expansions.

The 5G use cases are grouped into two classes, where the massive MTC classes are new m;
segmentsMassive MTC means lowost, lowenergy devices requiring small data volume. These
are the internet of things (I0T) devices that are supported already in GSM [2]and LTE.

Remote management

.
-8

|
~/ Multi-hop

Figure 1Connected community (EMF Explained 2.0, n.d.)
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Critical MTC, on the other hand, requires high availability, low latency, and high reliability.
These are use cases like remote traffic control and its impact on road safety-dnigisglbystems.

These use cases are the main reasons why 5G is needed. This technology will take traffic to the 1
gear by connecting vehicles, and roadside infrastruadigi#alizing the entire traffic system.

2.2 Improving road safety with 5G and the impact of that on Autonomous Driving

Transportation is one of the major problems that 5G can help us solve in our lives.

Scientists are developing amtelligent transport system. One of the significant inventions in
this field is building and developing autonomous vehicles, which generally refer {driseify
vehicles or transport systems that move without the intervention of a human driver [3].

The 5G network will offer new application options advancing the development of autonomou
cars. Not only will these vehicles be able to make autonomous decisions in the future, al
communication and cooperation with each other can be achieved [4].

Theamount of cars and trucks on the road has been steadily increasing. By 2030, it is anticipat
that their number will approach two billion. This is partially a result of global urbanization,
according to which, up from 12% in 2013, the UN predicts thaR®y0, 21% of the world's
population will reside in cities. The latter point to pressing issues that must be addressed, like t
rising toll of traffic accident fatalities and the deteriorating global natural environment in order tc
increase road safety.][5

Since the end of the previous decade, interest in vehicle communications and networking (VC
has grown as one of the key supporting technologies for the subsequent generation of ITS and I

VCN needs low latency and higbliability connections to promote a wide variety of apps,
including entertainment, effective transportation, and vehicle safety. Hence, due to increased
industry competitiveness and the popularity of electric mobility pgroduction of fully autonomous
vehicles is rising quickly. However, specific potential applications do not require a high degree ¢
automation. Through cloud connectivity, the data from onboard sensors, like cameras or lasers, &
enables the deliveryf warning apps to the drivers.

PERSON
WALKING

Figurel:Intelligent transport system (IT()
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Vehicle communication will benefit both drivers and passengers by enhancing efficiency
safety, and comfort. The next generation of mobile communication networks will need to overcon
several technical, societal, and economic challenges to achieve thiefpma autonomous vehicles
go on sale [6].

An efficient and effective Intelligent transport system needs a great network which is going t
hold and transmit this huge amount of data. Big data will become more challenging with 10T, whic
is expected to be a norm in 5G networks. As we know, the &@ddogy is 100 times faster than
4G at peak speed. That speed is imperative for connected cars.

The fully autonomous cars are the future and the dream of many of us. That is the reason w
scientists are competing for the time to make this dream real. With an advané&eddiinection,
it would take 230 days to transfer a week to transfer worth t@af flam an autonomous car; with
5G, it would take a few days.

The fast reatime latency, which can reach 5ms, can alert drivers to safety information before
it is visible. So, these cooperative Advanced Driver Assistance Systems (ADAS) will help driver
drive safely and avoid accidents. The future of transportatamidwide will be possibly unlocked
by the usage of 5G. [7]

3. Opportunities and challenges

In this section, the possible opportunities and challenges are discussed for road and autonom
vehiclesbased 5G technology.

3.1  Opportunities

5G is supposed to provide massive new business opportunities for both industries al
telecommunication providers; it will transform countries, industries, and societies all over the worlc
As a result of using the 5G networks worldwide, the collection lofige amount of data will be
allowed. In addition, the companies will be able to use Atrtificial intelligence (Al) to increase
productivity and efficiency. The automotive industry delivers a perfect break into the transformativ
capability of 5G for the dire value chain.
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IT will offer traffic efficiency, improve road safety, reduce traffic congestion, and intelligent
navigation via high and stable connectivity and low latency for smart cities, and build reliable an
robust communication for vehicular networks [8]. Citiesl @oad authorities operate connected
infrastructure services for road traffic to monitor and control traffic flow, such as traffic guidance
systems, parking management, and dynamic traffic signs. [9]

3.2 Challenges

According to the Fifth Generation PublRrivate Partnership (58PP), 5G will connect about
7 trillion wireless devices or things [11]. Using the 5G technology to build AV networks will be a
big challenge. The 5G aims at a digital society that requigds $grvice availability and security
using diverse technologies.

The primary objective in the upcoming years is to turn the idea of vehicle communication int
usable implementations. Several technological obstacles must first be solved in order to achie
such a satisfying aim. Leading specialists in ivehicle commuication gathered to discuss and
identify the open issues in R&D from both a scientific and an industry point of view, as well as th
current state of the art. The top researchers have selected heterogeneous vehicular netwc
vehicular networking applitens, field operational tests, and the scientific underpinnings of inter
vehicle communication as the most crucial and difficult study areas.

Even in advanced countries, there is still a considerable lack of available networks able to han
connecting the vehicles to each other. So, more time and resources are needed to meet
requirements. As it is known, the different areas of the worlé kavious amounts of resources and
levels of development. In this case, the challenges will be very high to establish this project that w
quantum leap and a significant shift in the level of transportation.

5G technology is a newelecommunication standard. It can be used with several other
technologies such as heterogeneous networks (HetNets), Device to Device Communication (D2l
Software Defined Cellular Networks (SDN), Massive Multiple Input/ Multiple Output (MIMO), 3D
MIMO, Third Generation Partnership Project (3GPP), and Machine to Machine Communicatiol
(M2M) [12].

One of the main challenges facing this type of communication is the-ttyleaits and security
in general. The random connection of mobile devices to the network poses security threats, suct
packet sniffing and the injection of unauthorized codes toipndate network services [13].
Security threats are becoming more prevalent as vehicles connect to the Internet, provide onbo
Wi-Fi hotspot services, communicate with other vehicles and ITS infrastructures, and suppc
advanced applications like ovtre-air (OTA) ECU firmware updates. Many attacks that formerly
required physical access to a vehicle can now be carried out remotely through wireless networks.
a result, attackers can easily compromise a larger number of automobiles. A vehicle tle&nhas b
compromised might potentially be used to attack other cars. [14]

The challenges are enormous in both making our road safer using 5G technology and the r:
towards fully connected autonomous vehicles. Still, technology is growing every day, and thos
challenges are vanishing day by day due to the hard work of engamekbresearchers.

4. Conclusion

The 5G is a great opportunity that will open doors for getting our roads more connected, whic
means more security and fewer accidents, and the Autonomous vehicle idea to become more relié
with an extremely high speed, low latency, high performanceyasgive connectivity. In 5G, fully
cloudified applications enable vehicles to autonomous driving and a connected experience for use
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Connected and intelligent transport systems will continue to rely on ubiquitous broadban
connectivity as expected by the automotive.

However, it faces many challenges and obstacles for users and network providers. Hence, t
paper presents a general overview of the technology, opportunities, and deployment challenges
particular, the paper indicates how 5G can increase the fortfid@sonomous cars to become part
of our technological progress and its impacts on road safety by connecting vehicles to everythi
surrounding them. Eventually, as many experts thought, security issues will be one of the bigge
obstacles to developingishtechnology and making it spread worldwide.

One of the megatrends of the future is digital transformation, which is all based on ne
technologies based on the 5G technology like Al, cloud computing connectivity, or quantur
computing in the future.
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Abstract

As urban landscapes continue to evolve, the demand forrisighbuildings has surged,
challenging architects and engineers to design structures that reach unprecedented heights. T
paper explores the concrete challenges associated withrigéghuildirg design and the
imperative role of risk management in mitigating potential hazards. The study delves into the
intricate interplay of factors influencing the structural integrity of skyscrapers, including
environmental conditions, material limitations, ahd dynamic forces exerted on tall structures.
Emphasis is placed on the need for a holistic risk management approach, encompassir
comprehensive analysis, advanced technology implementation, and adaptive design strategie
By examining case studies anddustry best practices, this paper aims to provide a
comprehensive overview of the multifaceted challenges faced in the realm ofideigh
construction and propose proactive risk management strategies to enhance the safety a
sustainability of these towiag structures in the ev@hanging urban environment.

Keywords High-rise buildings. Concrete challenges, Safety and sustainability

1. Introduction

In the everchanging diversity of urban landscapes, the demand forrisghbuildings has
increased dramatically, pushing architects and engineers to explore new frontiers in design &
construction. The surge in vertical development poses a unique d®ligfinges beyond the usual
realms of architectural and engineering ingenuity. This article examines the specific challeng
associated with the design of higke buildings and highlights the key role of risk management in
overcoming the complexities bliilding skypiercing structures.

As urbanization accelerates, skyscrapers have become symbols of modern cityscap
representing the aspirations of a society seeking to reach new heights, both literally and figurative
The architectural wonders that define skylines today require auekpstanding of the interactions
between the various factors influencing structural integrity, ranging from environmental condition
to material constraints and dynamic forces acting on these tall buildings [1][2]. To understand tt
intricacies involvedn highrise building design, it is necessary to analyze case studies and industr
best practices, learning from both successes and failures to promote innovation and sustainabilit

Risk management as an integral part of the design process forisggbuildings. This
approach involves comprehensive analysis, integration of advanced technologies and adapt
design strategies that collectively contribute to the safety and sustajnabilhese monumental
structures [3][4]. the challenges faced in the higle construction industry, this study aims to
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provide architects, engineers and policymakers with valuable information on proactive ris
managerant strategieshased on redlfe examples and lessons learned, are critical to improving
the durability and safety of highise buildings in dynamic and evehanging urban environments.
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Figure 1. Successful concrete structures in the world

2. Significance of reinforced concrete in higkrise construction

Reinforced concretés a building material that has been used extensively in-iggh
construction. It is a composite material that combines the strength of concrete and the tensile strer
of steel to create a material that is strong, durable, aneeffestive. The reiforcing steel absorbs
the tensile, shear, and sometimes the compressive stresses in a concrete structure, making it r
resistant to wind, earthquakes, vibrations, and other forces. Reinforced concrete has higher |
resistance, better sound insulatiand longer service life than other materials. Additionally,
reinforced concrete can be designed to meet specific requirements, making it a versatile material
complex projects. The significance of reinforced concrete in-higghconstruction can bet@buted
to several key factofg].

2.1  Strength and Durability

Th Reinforced concrete offers high levels of strength and durability, making it ideal for
supporting the enormous loads and stresses experienced by tall structures. The combinatior
concrete and steel creates a material that can withstand both pressure and tension, ensuring
structural integrity of highiise buildings over time.

In the field of constructing tall buildings, strength and durability considerations take cente
stage, and reinforced concrete stands out as an exemplary material that excels in both of these
aspects. The fusion of concrete and steel creategjaausynergy that gives the composite material
its exceptional ability to withstand the enormous loads and stresses encountered by towers
structures. The key strength of reinforced concrete is its ability to withstand compressive and tens
forces. Conrete has inherent compressive strength and can well support the weight and pressi
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exerted vertically on the structure, while steel has significant tensile strength and can enhance
material's lateral forces and tension. This combination results in a strong and resilient buildir
material that can handle the challenges of gravityghaimd seismic activity gracefully. The inherent
strength of reinforced concrete has proven particularly important for tall buildings, as the force
acting on the structure increase with height. Additionally, its durability ensures structural integrit
continues over time, effectively mitigating the effects of wear, weathering and other environmentz
factors. As a result, reinforced concrete became the cornerstone of modern architecture, providin
solid foundation for towering architectural wonders thahdtthe test of time.

2.2 Versatility

Reinforced concrete provides a versatile design option, enabling architects and engineers
craft a broad array of shapes and forms. This adaptability plays a vital role indeigionstruction,
where unique architectural designs and complex structeralirements frequently demand a
material that can be shaped into various configurations.

Renowned as a highly favored construction material, reinforced concrete stands out for i
unmatched flexibility in design. Architects and engineers, in search of distinctive architecture
designs and sophisticated structural solutions, consider it amalpthoice. The material's
adaptability and versatility stem from the expert combination of the finest attributes of both concre
and steel.

2.3 Fire Resistance

Concrete's inherent fire resistance makes it a critical choice for the construction -ois&igh
buildings, addressing the unique safety concerns associated with their height and the rapid sprea
fire. Unlike some flammable building materials, reinfatceoncrete remains stable at high
temperatures, preventing rapid deterioration. Low heat transfer rates provide valuable time f
evacuation and fire suppression during a fire. This time buffer greatly improves emergency respor
efficiency, contributing @ the overall safety of the structure and its occupants. Thus, the fire
resistance of concrete not only prevents its contribution to fire, but also ensures the safety of hig
rise buildings by providing stability, time for evacuation, and a solid found#piofire protection
measures. This key benefit highlights the vital role of concrete in building safe and sustainab
structures, prioritizing the webleing of both the building and its occupants in the event of a fire.

2.4 Construction Speed:

The construction of highise buildings using reinforced concrete can be notably swift when
compared to alternative approaches. The expedited timeline is attributed to the capacity
prefabricate components and employ efficient formwork systems. Thesiegsaglay a pivotal role
in meeting the demands of svjfexpanding urban environments.

2.5 Structural Stability

In the realm of structural stability, the amalgamation of concrete's compressive strength at
steel's tensile strength yields a robust and resilient framework. This attribute proves especially vi
in the context of higllise construction, wherein therstture must contend with substantial
pressures from wind loads, seismic forces, and various other environmental factors. TI
collaborative strength of concrete and steel serves as a linchpin, ensuring the stability and durabi
of the building under dierse and demanding conditions.
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2.6 Sustainability:

Sustainability: Reinforced concrete holds promise as a sustainable building material, as it ¢
integrate recycled materials and enhance energy efficiency. Ongoing innovations in concre
technology contribute to the improvement of its-@&endly featurs, aligning seamlessly with the
increasing focus on sustainable construction practices. The potential lies in the ability of reinforce
concrete to be both environmentally conscious and structurally robust, thereby contributin
positively to the overall ®tainability of construction projects.

3. Structural Considerations challenge HighRise Building Design

In the realm of architectural design, the challenge of Structural Considerations looms larg
especially when confronted with the task of crafting kiigle buildings. The towering nature of
these structures necessitates a meticulous approach to enbsafbtyt and functionality. One must
navigate the intricacies of lodwkaring elements, foundation design, and lateral stability to erect a
high-rise that stands tall and secure. The integration of cuttiltgge materials and innovative
engineering solutiom becomes paramount in addressing this challenge as explain briefly in som

points.

3.1 Material Properties and Performance

The selection and performance of concrete materials play a crucial role inibégtesign.
Concrete, while durable and strong, faces challenges such as compressive strength, durability,
creep over extended periods [6]. Researchers emphasize the impaftaising higkperformance
concrete that meets the specific demands of tall buildings, ensuringelongtructural integrity.
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Figure 2. (a) An auxiliary perspective of the Burj Khalifa and (b) a depiction of the Bu
Khalifa's elevation, illustrating the concrete's characteristic cube compressive strength i
and the maximum coarse aggregate siZesm 50Mpato 80Mpa.[14]
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3.2 Load and Stress Distribution:

High-rise structures experience significant vertical and lateral loads. The distribution of thes
loads across the building height requires meticulous engineering to prevent uneven stre
concentrations. [7]

High-rise structures encounter substantial vertical and lateral loads, necessitating meticulo
engineering to effectively distribute these forces along the building's height. The goal is to preve
uneven stress concentrations that could comprothesstructural integrity of the edifice. Vertical
loads, comprising dead loads from the structure's own weight and live loads from occupants a
furnishings, demand careful consideration to ensure that the structural elements can support tt
without induéng deformation. Lateral loads, emanating from factors like wind and seismic forces
pose a particular challenge, necessitating advanced design strategies. Wind tunnel testing
computational fluid dynamics analyses aid in comprehending and addressimgptct of wind
forces. Additionally, seismic design principles are applied in regions prone to earthquake
enhancing the building's ability to absorb and dissipate seismic energy. Engineers employ varic
structural systems, including frames, cores, diaphragm action, to evenly distribute both vertical
and lateral loads. Foundation design, featuring techniques such as pile or mat foundations, furt
contributes to the overall stability of higlse structures. The synergy of these considerations
ensues the resilience and safety of these architectural marvels

3.3 Foundation Design:

The foundation stands as a pivotal element in-higgr construction, providing crucial support
for the considerable vertical load and guaranteeing overall stability. The selection of an appropric
foundation type, such as mat foundations or piles, algtigcareful consideration of sedtructure
interaction, holds paramount importance in the construction process. The foundation serves as
anchor that efficiently transmits the structural load to the underlying soil. Whether opting for a me
foundationthat evenly distributes the load across a wide area or using piles to penetrate deep i
the soil for added support, the choice must align with the specific characteristics of the site and t
building. Moreover, understanding and managing-siilctureinteraction are critical factors in
ensuring that the foundation functions optimally and mitigates potential settlement issues. Engine
must navigate these considerations judiciously to establish a foundation that not only bears 1
weight of the struetre but also guarantees its stability over time. [8]

3.4  Wind and Seismic Forces:

Tall buildings face heightened vulnerability to the impactful forces of wind and seismic
activity. Effectively mitigating these forces demands advanced structural engineering and innovati
design strategies. This involves a thorough exploration of dynandtyses tailored to higtise
structures subjected to the dynamic loads of wind and seismic forces. Emphasis is placed on
significance of implementing damping systems and strategic bracing configurations. Dampin
systems play a crucial role iabsorbing and dissipating energy, thereby reducing the building's
response to external forces. Concurrently, sleigned bracing configurations provide essential
lateral support, enhancing the building's resilience against the lateral forces indueét by
seismic events. The intricate interplay of these elements in structural design not only fortifies tt
building against potential damage but also ensures the safety and stability of tall structures in 1
face of dynamic environmental forces. [9]
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3.5  Construction Challenges:

Navigating the construction process presents inherent challenges, particularly concerni
concrete placement, formwork, and curing. Ensuring the quality and efficiency of constructiol
necessitates meticulous coordination and planning. The American Cdnstitege (ACI) provides
invaluable guidelines and standards, offering a structured framework for construction practices
tall buildings. Addressing challenges related to concrete placement involves precise timing al
techniques to guarantee optimaksigth and durability. Formwork, the mold into which concrete is
poured, demands careful attention to detail to achieve the desired shape and structural integr
Curing, the process of allowing concrete to attain its intended strength, requires acsiygiegach
to prevent cracking and ensure letegm stability. Coordinating these aspects within the
construction timeline demands a collaborative effort and adherence to established standar
ultimately contributing to the successful execution of tailding projects. [10].

3.6 Fire Resistance:

Ensuring fire safety stands as a pivotal consideration in-tigghdesign, with concrete
acclaimed for its inherent firgesistant properties. Nonetheless, challenges persist in crafting
structures capable of withstanding elevated temperatures and alosénetss induced by fires. The
National Institute of Standards and Technology (NIST) plays a crucial role in advancing this aspe
offering research findings and recommendations aimed at enhancing fire resistance in tall buildin
Integrating effectivdire-resistant design involves a comprehensive understanding of the behavio
of materials under extreme heat conditions. Concrete's ability to withstand high temperatures is
notable advantage, yet the complex nature of tall structures demands nuantegiestrfor
mitigating fireinduced stresses. By leveraging insights and guidance from organizations like NIST
the highrise construction industry can continually refine practices and bolsteefirgtant design
measures, thereby fortifying the safehydaesilience of these structures in the face of potential fire
hazards. [11]

3.7  Sustainability and Environmental Impact

the construction industry's growing commitment to sustainability, the environmental
implications of concrete production and utilization in higge buildings emerge as a focal point.
The research conducted by Habert et al. (2016) delves into sustailiabiatives and construction
practices for concrete, with the overarching goal of diminishing the ecological footprint associate
with tall structures. As sustainability gains prominence, there is a heightened awareness of t
environmental consequencésd to traditional construction materials. Habert et al.'s investigation
contributes to the ongoing discourse by examining innovative approaches that align with ecologic
considerations. The exploration of sustainable concrete alternatives and comstngthiodologies
signals a concerted effort to balance the imperative forifgghconstruction with a commitment to
environmental responsibility. By integrating these findings into industry practices, stakeholders ce
foster more sustainable constructijocesses and contribute to the mitigation of the environmental
impact associated with the development of tall buildings. [12]

4. The Remarkable Journey of Burj Khalifa in Dubai and its Structural
innovation

The Burj Khalifa in Dubai stands as an exemplar of success inrisighconstruction,
showcasing innovative design and robust structural engineering. Challenges in designing su
towering structures encompass factors like wind load, foundation strendtmaarial selection.

The Burj Khalifa, with its streamlined design to mitigate wind resistance and a massive reinforce
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concrete mat foundation, adeptly addresses these challenges. The concrete used in its construc
required careful mix design, pumping technologies for extreme heights, and temperature cont
measures due to Dubai's high temperatures. This informatirsdrom "Burj Khalifa: The Tallest
Building in the World" by Adrian Smith and Bill Baker, providing insights into the meticulous
planning and execution required for such ambitious projects. Risk management plays a pivotal rc
involving structural analys, stringent quality control, safety protocols, and contingency plans.
Moreover, sustainability considerations, including enesfiicient features and green building
practices, contribute to the overall success and longevity of these iconic struathmesg eéhe
broader trend in modern skyscraper construction.[13]

5. Conclusion

The demand for highise buildings in urban landscapes poses unprecedented challenges i
design and construction. This article emphasizes the crucial role of risk management in navigati
these complexities, advocating for comprehensive analysis, techniokegration, and adaptive
design strategies. Reinforced concrete is highlighted for its significance inriéégbonstruction
due to its strength, durability, versatility, fire resistance, -effsictiveness, construction speed,
structural stability, ath sustainability. Structural considerations, such as material properties, loac
distribution, foundation design, wind and seismic forces, construction challenges, fire resistanc
and sustainability, are explored in detail, underscoring the need for ilnegagineering solutions.
The Burj Khalifa in Dubai serves as a successful case study, illustrating the importance of ris
management, structural analysis, quality control, safety protocols, and sustainability in achievir
ambitious highrise constructiorgoals. In essence, the article stresses the evolving nature of high
rise construction and the necessity for a proactive and multifaceted approach to risk manageme
drawing insights from both successes and setbacks to foster innovation, resilienostaindlslity
in this dynamic field.
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Topological maps for characterisation of engineering
surfaces
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Abstract

Characterisation of engineering surfaces has a raitige of methods. Commonly used standard
2D (or 3D) parameters many times do not give enough information about surfaces, but thei
combination provides extended analysis of the texture. Present study shows four differen
combinations of surface parameteRaRz, RKuRSk, SdgSdr, SgSdqg. All parameter
combinations were plotted in a topological map containing results of 119 measured surfac
topography. Based on the analysis of topological maps we drew conclusions about their usag
and their information cosett.

Keywords: Roughness, Surface topography, Topological map, Skewness, Hybrid parameters

1. Introduction

The micre and naneroughness, the texture of engineering surfaces play considerable role i
their tribological behaviour (see: [1, 2] and provides information about their formations (see: [3, 4]
Therefore the micregeonetrical and micretopogiphical measurements are a part of the
tribological examinations and the production process control methods.

In last decadek beside the classical, standardised, parameter based, 2D profile measuremel
i different surface characterisation methods developed; most of them are based on 3D topograj
measurements [5]. To meet growing demands, more and more camgtieads are appeared. The
German automotive introduced the-called dominant wavelength concept (see: VDA 2007).
Nowadayd beyond the parametdased techniguetwo dominant research trends can be observed.
One is the technique when the local featurésopographies are characterized based on the
identification of asperities and scratches
method using complex mathematical tools. In [6] and [7], one can find the technique to identif
asperitesath scratches, while for so called Agl ol
spectral density (PSD) or by fractal analysis [8] and [9] show exantitegever, these methods
provide exclusive viewpoint and valuable information about the topogripiy application in
practice is limited because of their complexity.

The goal of present study is to introduce the topological maps into surface roughnes
characterisation. These maps are created with relatively simple surface parameters, but
information content is extended.

Based on 119 topographic measurements we examined the following parameter combinatiol
RaRz; RSkRKu, SdgSdr; SgSdq. The topological maps based on these parameter combination
were analysed to identify the information content of them.
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2. Materials and methods

The measurements were carried out in Surface Measurement Laboratory at Obada Univers
B8nki Don§t Faculty of Mechani cal and Saf
measurements there were created a database. All measurements of the datebhasasueed by
Mahr Perthometer Concept stylus instrument, FRW 0 di amond cone styl
and 90A peak angl e. The measuring areamiwas
booth direction in all cases.

The topographies of database were separated in different categories summarised by Table 1

Table 1.Categories of database

Name of category Number of measured
topographies
Turned 19
Grinded 26
Machined Milled 22
surface Sintered 4

Electric discharge

Honed/Lapped 12
worn Abrasion 21
surface Adhesion 12

3. Results and discussion

3.1 Rz-Ra and RSkRKu parameter combinations

In our former research we realised that parameter combinations give important informatio
about the surfaces. In [10] Rz/Rdaximum height of the profil&verage roughnessate related
to feed rate of manufacturing process (see Figuxg 1.

8
o dry
7 p air - Rk:.s
- +— N2 gas &0
8 % Cold Air Gun - ) <
I *— N2+ Cold Air Gun 3.5
o5 — < > o, 0® e
g "‘\QE%\‘»\_ S WL TV L NI ~ B 32 X * < [
g“ R \/ 1/ .‘ 25] 8 > A A |
N Tool: CNMG 120408-PM K20+,AITiN ¥ W \ \‘. -‘ ® w YNy YA Y
& 3 1 Manufacturer: TaoguTec + Platit T . 2 2,.‘;& < ¢ Lo
Material: C60 steel (HB200) e
2 1 Machine: SU50 T08) T 1548
Machining conditions:
1 =longitudinal tuming _ 1.0
< <a=1,5mm ; =160 m/min 08 150 geometry
L2 ®Wiper geometry
0 01 02 03 04 05
Feed, f, mm 15 -1.0 0.5 0 0.5 1.0 1.5
a.) b.) ek

Figure 1.a.) Rz/Ra ratio during environment&iendly turning operatio10]; b.) RSkRKu
topological maps in terms afittingedge geometrji2]
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The first r eali whithoip @ diagrgm ofawo surface parametérsas
introduced by Whitehouse [11]. The position of a measuring profile on a Skewnes$ RBtgsis
(RKu) map related to the load bearing behaviour of the surface. Thisanadpe used in evaluation
of machined surfaces in point of view of load bearing behaviour (see: Figure 1.b.).

3.2  SdgSdr and SgSdqparameter combinations

Based on our topographic database two type of map was plotted (see Figure 2.). The first
shows high correlation between the hybrid parameters Sdq (Root mean square gradient) and
(Developed interfacial area ratio). Booth parameters are relateti wite Ac ompl ex i t y @
In case of oriented surface when the surfac
on the |l eft | ower part of the map. I n other
the adhesion is impamnt for us (e.g. bonding).

The second map show the correlation between Sq (Root mean square roughness) and Sdq. T
is no correlation between these two parameters, but as the colours of the Figure 2.b. show lin
behaviour can be detected in all cases of an individual groupgbeFinvestigations are needed to
identify the effect of the slope of the linear approximations.

Sdr [%) S

14 + Measured data

- Fitted power function
Sdr=42.5-Sdq%+1.29-Sdg-0.14
R?=0.998

.’:i ® Abrasion
8 d 2 o Adhesion
- b3

? _*" i \\‘ o Honing
2 . P - 2 Griding
i L : \i\*’ 04 o . o Milling

+ \ %oy ° i © Turning
2 02 ® op b (3, .

sdq [ DY
0 0 @@
a.j 03 04 0,5 0,6 b) 0 1 2 3 4 sq

Figure 2a.) SdgSdr map of measured 119 surfaces [10]; b)S8lg topographic map in case
of different type of surfaces

4. Conclusion

Based on our investigations the following conclusions can be drawn:

- Using parametezombinations as topological maps provide useful technique to characterist
the geometric features and properties of engineering surfaces.

- Rz/Rarate is correlated wititoduction technologies: during environment friendly turning
the increase of feed rate reduced the Rz/Ra ration.

- RSKkRKu map represents the load bearing behaviour of machined surface. Productic
technologies can be classified using this map.

- SdgSdr parameters are in good correlation. Their topological map gives information abot
the complexity of the surface structure. The increase of these parameters indicates t
increase of complexity.

- S¢Sdg map separate the different type of surfaces.
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Some notes on the use of a constitutive law for sands
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Abstract

A minimum dry density function is interpolatéd the function of the grading cunan the
grading entropy diagramonthe basisicht a measured by LRrincz.
onto the inverse image of the entropy diagram pdintllustrate the usefulness of the chart it is
shown that it can be used for estimating the suction of sands from the grading curve on conditio
that the relative density and the degree of saturation is known.

Keywords:approximate interpolation, suction, unsaturated soils

1. A constitutive model for unsaturated soils

The constitutive model for the unsaturated soils with high degrees of saturation, the average press
in the airwater mixture (Pande and Pietruszczak, 2008 [1]):

1-S

pP=Sp,+(L- S)pa- T @

v

where Sr is the degree of saturation, pw/pthésexcess pore water/air pressure and T is surface
tension. The constitutive model for the unsaturated soils with low degrees of saturation:

L
(l' Sr)rv

whererv is average pore size. The aim of the paper is to assess average poirechizing density
i information from the grading curve.

Pa - Pw = (2)

2. Derivation of mean pore parameter from the grading curve
The surface area per volume for a single sphere:

(07 (W0 (O] (3

Using this, the surface area of fraction
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I I
0 —— =0 (4)
Q Q
whereA; andV, are the surface area and the dry volume of fradtidinis the mean diameter of
fractioni andVsis the total dry volume of all fractions or volume of solid phasgs the relative

frequency of the fraction The surface area of all fractions:

@
Y — (5)
Pw 0
E
where S is the surface area of the solid phase (of all fractions), Vs is the volume of the solid phe
(of all fractions), N is the fraction number. (Ordinates of the distribution of the surface area of

fraction are Ai/S). Thel, is the harmonic mean diameter, can be calculated as follows:
P

&) (6)
Q

Q

B

E

The harmonic mean, dh is a kind of equivalent grain diameter. It can be seen from Eq 5 that the sc
volume /solid surface ratio for the solid phase as a whale/&

The mean pore diameter is defined ([2]) as\thgolume of voids in solid phase over the
Sa surface area of pores in the solid phase:

. 6 66 p0 Q
Y T o e 9 ™

i = i =
whereSais the surface area of pores in the solid phase (of all fractions), being equd sutface
area of grainsy, is the volume of voids in the solid phase, anid the void ratiog= Vi/Vs, Vs
volume of the solid phas¥, volume of soil.

To illustrate the difference with the specific surface area per soil voy@hich is the ratio of
total surface area @nto the soil volume/ (m3), with units of mt), the following formula can be
derived for the specifisurface area per volume:

nY : (p : (8)
Qp Q
3. Minimum dry density (maximum dry void ratio) in the function of the
grading curve
The grading entropy metho@3]) was applied together with advanced interpolation methods to
establish empiricalelationships between grading entropy coordinates and minimum dry density o

sands. Thdatabases f L Rr i (P @nsiktiddBo665 sampled artificial mixtures of natural
sands with fractal or continuous grain size distributions were used to evaluate a linear empiric
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relationship. The results showed that there is a strong relationship between grading entro
coordinates and the minimusolid volume ration omaximum void ratio

Suin =Ci(S$)+C,(DS)+C; or 5,5, =C,(§)+C,(DS)+C;  (9ab)

4. Discussion, conclusion

To illustrate the usefulness Bf] 9 ancthart it is shown that it can be used for estimating the suction
of sands from the grading curve, the relative density and the degree of sat@aidsining Eqs 2
and 7:

P.- P = o (10)
a w (l- Sr)eq

The experimental works by Kabai (1968, 1972, 19j@}o §)in relation to the dry density of sands
from the Danube river concluded that the ratio of the minimum to the maximum dry density wa
basically constant, although it decreased as the soil became slightly plastic.

Equation (9) or its graphical representations in Figures 1 aaoh be used for estimating
themaximum void ratiolt follows that from this, the minimumwoid ratiocan be computed with the
Kabai 6s c¢ on s traatve densitythe acfual woid ratiolcan be determined.

In conclusion, Egs 9, 16€an be used for estimating the suction of sands from the grading
curve,therelative densitythedegree of saturation.

Table 1 Coefficients identified by LS method

Equation, Variable C C Cs r?
Eq % s 0,02 0,03 0,23 0.96
Eq9b, e -0,06 0,10 1,89 0.96
4.0r 0,63 1
0,61 4
— r 05913 —
.U'_). 057 ‘g_z
O 20f oss | E E
0,53 8 o
[ 0,51 4
0,49
0.0 - ‘ - ‘ 0'47047 049 051 0:53 055 057 059 061
80 100 20.0 '
Measured solid volume ratio, s_min [-]

Figure 1L Rr i n dalines aftecual minimum dry density (smin) according&¢p9a) shown with
gradings of experiments using on the mmormalised entropy diagrangb) the representation of the amured
and fitted data for Eq (94[5]).
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DS=0 The fractall/lfr
0.65
<] _
L = 06 =
o 2 s g
S 2 055 -
DS=35 [ j =
b= L
g & os - y = 0,959 + 0,022
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]
2

0,45

I B . . . . " )
120 13.0 140 15.0 16.0 17.0 180 19.0 20.0

0,4
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Sol]
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Figure2.L Rr i n d&lines aftequabDSin the maximum void ratitvase entropy coordinate system,

according tdeq (9b) ,(b) the representation of the amired and fitted data for Eq §9b
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Abstract

A new method was proposed to characterize the strength properties of rocks. A crushing test
was performed on sarghirs with different parent rocks, using identical initial gradings. The

data were analysed using the grading entropy theory, the gradirgwariation was

represented in the grading entropy diagram (with a coordinate uniquely related to the mean log
diameter). The results with various rocks with the same conditions indicated the same entropy
path, only the speed was different, indicatinggbssibility of a new testing method. As & by
product of the result, it is shown that the breakage path and the internal stability of soils seem
to be linked giving the explanation why fractal distribution with fractal dimension n<3 is so
frequent in nature

Keywords: breakage, fractal, grading entropy, entropy principle

1. Introduction

The aim of the research is to study the breakage and degradation process in rocks. Based on
study, a new method to characterize the rock material properties in terms of degradation and
fragmentation is proposed. In order to achieve this, a crusbgigs combined with the grading
entropy theory to describe the path and the rate of breakage in terms of grading curve (i.e. parti
size distribution).

Similar paths and fractal dimensions occur in the nafijes in the laboratory tests. The
breakage path is independent of the rock material and its rate is dependent on the material only.
linear part of path being completed by a theoretically computed starting point is proved to be
possible way for breakagate characterization.

The paper starts by introducing the concepts of grading enfotiy 4, entropy coordinates
and optimal (or fractal) grading curves. Subsequently, the (discontinuity of the) breakage path a
a criterion for internal stability based on grading entropy concepts are presented.

These concepts enable presenting and analyzing some experimental breakage tests usin
entropy diagram. It is found that the path may contain an initial discontinuity in the normalizec
diagram, a linear part and, a curved part where all distributiorfsaatal[1] with increasing fractal
dimensions reaching a value of 3. The latter is the direct consequence of the entropy p8hciple
The samples are fAyoung mi xt ur esminuwibdndimitgb])mo s t
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2. Grading entropy

The grading curve is the distribution of the log diameter of the grhinsdry weight. In the
grading curve measurement the sieve sizes, and as a result, the fraction limits are doubled.
abstracfraction system is defined as follows. The diameter range for fraction j (j =1, 2...j see Tabl
1, LRrincz (1986)) are defined by wusing the

2ldy 2 d>2/"d,, €
wheredo is the smallest diameter which may be equal to the height of the SiO4 tetrahedron (

22 mm). The log of the diameter limits are integers, called abstract diameters. The relative
frequencies of the fractions(i = 1, 2, 3.N) for each grading curve fulfil the following equation:

n Q=

X=1x20N21 2
i=1

where the integer variabli the number of the fractions between the finest and coarsest non
zero fractions is used. The relative frequenciesan be identified with the barycentreordinates
of the points of amN -1 dimensional, closed simplex (which is thel dimensional analogy of the
triangle or tetrahedron, the 2 and 3 dimensional instances) and, the space of the grading curves
N fractions can be identified with thé-1 dimensional, closed simplex. The vertices of the simplex
represent the fractions, and the 2 dimensional edges are related to imétwes etc. The sub
simplexes of a simplex are partly continuous, and partlyggaged. The continuous ssimplexes
have a lattice structure, as illustrated in Fig 1.

The grading entropys is a statistical entropy, modified for the unequal cells (fractions are
doubl ed, LRrincz (1986)). It can be sé&parat

S=§, +DS ()
whereSis called the base entropy ab8the entropy increment. The coordinates:

S - Somi - PSS 1
=3 X .,A:&,B——, S - —3axlnx 4
S=8 x5S, A= g B0 @S - A iy )
whereS; is the grading entropy of theh fraction, being identical to the fraction serial number
(Table 1). The normalized or relative base entropy ishereSmaxandSominare the entropies of the

largest and the smallest fractions, resp. The entropy increme8nisrmalized formB.

Table 1.Definition of fractions

j 1 23 24
e doto 2do 222 doto 222 do 228 do to 2% do
Limits
1 23 24
Si[-]
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Any grading curve can be represented as a single coordinate pair in terms of the entro
coordinates. Four maps can be defined between thalishensional, open simpld€fixed N) and
the two dimensional real Euclidean space of the entropy coordinates, tnemaalized[S0.,5,
normalizedD- [A,B], and partly normalize® [A,[5 or [SO, B.

The images the entropy diagramss are compact, like the simplex (Figs 2). The inverse
image of the regular values is similarto a®8N di mens i o n arle dsdp htea et, h éi co
([4]). The inverse image of the maximum normalized entropy incremen8liisahe optimal line
The value ofdmin is indifferent for the normalizd diagram, eg., all fractions map Antd.

Theoptimal grading curve or simplex point with maxingdior a specifiedA is as follows. The
entropy incremer is strictly concave function, with a uniqaenditional maximum point for each
constant value oA. This singleoptimal point or unique optimal grading curve is defined as follows:
The optimal grading curve or point of the simplex maps at fi¥edn the maximunB:

1 _ 1-a
Nt LoaVx=xalt )
=1

X1 =

where parametex is theroot of the following equation :

N .
y=aa'[j-1- A(N-1)] =0. 6)
=1

The single positive ro@ variescontinuoushb e t w e e n asf vares lbtwdzn 0 andds1
at the symmetry poin&0.5) anda>1 on theA>0.5 side of the diagram (ImiEalata (2017)) The
relation with fractal dimension:

loga
log 2

(3n) _
d d (an s

F(d)=

()

d_@m-d. @n’

whered is particle diametemn is fractal dimensiotfFig. 3[4]).
Hence, the optimal grading curves have finite fractal distribution, the fractal dimensoies

between 3 ane @ on theA>0.5 side as varies between 1 ar @ | nvaries between 3 an &

on theA<0.5 (left) side of the maximum normalized entropy increment line,\@sies between 1

and 0. The optimal grading curve is concava<0.5, linear ifA = 0.5, convex ifA > 0.5 (Fig 4).
Some domains and points of the entropy diagrams were successfully related to internal or gr:
structure stability on the basis of verticahw er f | ow t e)s tOa thébbasislbRRliei n
suffusion test results, three basic types of soil structures were related to three domains of f
normalized entropy diagrami¢4).

InZoneld< 2/ 3) no structure of the | arge gr a
matrix of the fines and becondestabilized when the fines are removed by piping. In Zone I, the
coarse particles start to form a stable skeleton and total erosion cannot occur. In Zone Ill, t
structure of larger particles is inherently stable (i.e. most large particles are dikelymiembers of
6strongdé force chains commonly observed on

Although the fractal dimension may vary from minus to plus infinity as the relative base
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entropyA (normalized mean logcale diameter) varies between 0 and 1, in the functidh ofly
a few of them are stable. The fractal distribution is stabie & (indepedertly of N andA).

Let

us

assume

t hat

the grading

cNwariesgtheflon o n

normalized entropy path of the grading curve in termsSeDf is continuous. However, the
normalized entropy path of the grading curve in termsAgi][is not continuous. Some formulae
can be derived for the discontinuity. If soireero fractions are added from smaller side

1-
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Figure 8.Normalized entropy path for initially N =2, SiliGnd carbonatesoils Measured dats
andcomputed discontinuity(Eq 8) in the normalised diagram (see Figs 4, 6).

3. Experiments

A specially reinforced cr icasOeparingentpastusgdaactl e
treatment involved the application of a compressive load of 25,000 N to the sample contained in
crushing pot, using a loading machine at the Department of Construction Materials and Engineeri
Geology, BME. After the compression of the samleyas removed from the crushing pot for
grading curve measurement and then was returned back into the pot for further successive crush
The results with initially 4fraction soil shown in Fi§, 2-fraction of silica anadarbonate sands from
the same initial grading and testing conditions are shown B/ i§
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4. Discussion

The base entropg is a weighted mean of tHier act i on siehii ah delpr
i near | y log.nianeterd). It s enanntonically decreasing during breakagee particles
become smaller.

The entropy incremerg$s is an entropy mean, measure how much the soil behavior is
really influenced by all of it fractions.It is monotonically increasing during to breakage due to
the entropy principleThetestsfollowed the same entropy paths, the rate of crushing was different.

The relative base entropgarametelA has a potential to be a grain structure measure of
stability, possibly based on the simple physical fact that it expresses the ratio of the larger grains
enough large grains are present in a mixture then these will form a skeleton (i.e. be padngf a s
force chain).In case of an initially twdraction soil, a discontinuity appears at the start of the
normalized path athe appearance of finer fractions, which drifts the entropy path into the stable
part of the diagramwith greatA values(Fig. 8). This explains how internally stable mixtures may
form. After the jump, a oppositeentropy path occurredA(decreasedB increased) until the
maximum entropy increment lingas reached, where every distribution is fractal.

5. Conclusion

The resultof breakage testsith silica and carbonate sands, from the same initial grading and
testing conditions followed the same entropy pathly the rate of breakage was different. Starting
from the same initial grading, thiate of the breakageaths seem to be unique for a given t€ke
base entropgreflects the decrease in the mean diam@&texDSentropyincremenincreases likely
due to theentropy principle Both can be related to the rock type and quality.

A new laboratory rock qualification teistproposedon the basis of the result of this study
few recommendations are however necessBoy example, e precise grading curve data are
essential in computing the entropy paffurther research is suggested on the breakage rate
definition, trying out different testing modesidsome additional rock materiaksn the comparison
with standard rock tests.

6. References

[1] KunF, 2017. Breakage of particles, Session introduction. P&G Conference, Montpellier, 201
July.

2 LRrincz J 1986 Grading entropy of soils I
(in Hungarian).

Bl LRrincz J, Il mre E, G8los M, Trang Q. P, T
variation due to soil crushing. Int. Journ. of Geomechanics. Vol 5. Number 4.-32811

[4] Imre E, Talata I. 2017 Some comments on fractal distribution. MAFIOK 2013222

[5] Kendall, K. 1978. The impossibility of comminuting small particles by compression. Nature
Vol 272. p. 716711.

120



o . . ik
Gouna universiy AMAGYAR TUDO { UNNEPE M®r n O(EkSIB 20232) B §mpk izb aimr -
http://bgk.uniobuda.hu/esb/

Az #TA pray

Some comments on theedometric relaxation test
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Abstract

Hydraulic fracturing occurs on the condition that the tensile strength of the particle contacts is
equal to the absolute value of the negative effective stress. The measurement of the tensi
strength of the particle contact is not easy. This paper dexuke Multistage Oedometric
Relaxation Test (MRT). Analysis of test results shows that MRT can be a candidate test for th
aforementioned measurement.

Keywords soil mechanics, oedometer, relaxation

1. Introduction

The oedometric relaxation test is a type of one dimensional oedometric compression test. T
testis generally used for the determination of the compression curve, the coefficient of consolidati
and the permeability. In the oedometric relaxation testT{)QR to 8) the pore water pressure and
the total stress are measured under a constant displacement load. But ORT has not been appli
a multistage form. Therefore, the objective of this study was to perform multistage oedometr
relaxation tests (MRTdn various soils, compare the test results with the multistage oedometric
compression tegMCT) data, discuss and validate a model and a method of evaluation. As a by
product of the study, a specific use of the test was found which is presented after a short summ
of modeling and laboratory testing.

2. Modelling

A joined model was suggested for the evaluation of a stage of the relaxation test. The moc
consists of a linear coupled consolidation yaddel and, an empirical relaxation parbdel. Only
the consolidation parnodel is considered whidias two initial conditions with zero solution (the
uniform nonzero function and the identically zero functioht)follows that the load imposition
cannot be instantaneous and, the initial condition has to be identified.

The effective stressepends on the final total stress, the difference between the pore water
pressurai and its mean for a given tinte

SO =5 U ut,y) @

where the final total stress (and the mean effective stress, being the volumstant) and
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- EoedVo (2)
H

o]

depends on the displacement boundary conditi@nd on the constitutive law which is dependent
on the load history. The total stress

s(t) = ELSVO +Upeart) €)

The effective stress is maximal at the sample yop,(wheresddecreases with timg, minimal at

the sample bottony€£H, whereso increases with timg of the singledrained sample as the pore
water pressura dissipates for a given timeFig 1). The effective stress values can be shifted by
the partial unloading when the pore water pressure is unchanged for plastic clays but the
compression curve point changes, which may cause negative effective stress at the sample bott
as it is slown in the following Section (see Fig 2).

Table 1. Physical parameters of plastic soils (Szeged SitpInok cityand a bentionije
Soll 0 1 2 3 4 5 6 7 8

Ip [%0] 10 17 22,8 29,9 31,7 37 37,8 41 62,8
wi [%] 32,4 41,7 57,9 63 56,1 64,1 63,6 72 118,7

OCR 1,05 1,05 1,05 1,05 1,05 3,6 1,05 1,05 4,35

3. Laboratory testing

For the test the singldrained Geonor type swelling pressure appara2@dA was usedn the
shortmultistage oedometric tgstocedure the load imposition is fast but not instanterithes stages
are generally 10 20 minutes long (i.e. being interrupted beforettelissipation time) except the
last one being longer than thegdissipation time.

The load imposition was made with a constant mechanical power gear, resulting in a a strain r:
of 0.002 to 0.08 %/s, which was larger than the upper validity limit of the Lerotilie dependent
constitutive relation (0.001 %/s).

This procedurds similar to the CRS tests, except the larger loading rate and the stages whic
allow the determination of the relaxation soil properties as well. More than 30 soils of variou
plasticity were tested with the quick MRT and standard MCT procedure. The naajoofghe
samples was saturated intact clay. A silt and some sands were also tested (Table 1). The results
shown in Figures 2 to 4.
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4. Results

4.1 Measured data

According to the results, at the start of the stages, after a time delayjnanfastiatestress drop
occurred. During this stress drop partial unloading took place since the control was too slow. Tl
displacement loading became Amwnotonic, a temporary reversal occurrétien in the actual
relaxation stage, inthe socallédk i me d e p e nd e n {thersteessesxardtdisptacemente |
were measured for model fitting or evaluation

In detail, inthe case of fast load impositidhe time delaythis is just a few seconds and is
frequently overlooked. In our cadeetvalue of the measurdidhe delayi within 1 sec for intact
clays - was in accordance with the prediction of the existing empirical equafidre nearly
instantaneoud i ssi pati on at the start of the rel ax
be related to a property of the solution of the consolidation médeh consequence of the nron
trivial zero solution at the usual Terzagi
extremely fastlue to the neanniform initial condition 4). During time dependent relaxatiomet
effective stress at the impermeable boundary depends on the soil typergitses/decreases in
low/largeplasticity soils at thetart of the stage)

4.2 Model fitting

According to Figures, thedatameasurediuring time dependent relaxaticemd simulated data
showed good agreement.

900 | 750 .
~
_ @
$ o)
~ X 500°F
~ ~—~
o T
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n §'~. g I = .stage 10
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= oF 9
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. . |
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Figurel. Measured MRT data for soil 4. In the case the last stage a large partial unloading wa

caused intentionally inducing local negative effective stfe3d.otal stress. (b) Pore water

pressurdc) Effective stress. (d) Displacementiote theinitial fast stress drophe partial
unloading is indicated by x)
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5. Partial unloading and compression curve

The control system of th@eonor type swelling pressure apparat20BA is working through
load reversal which may have special effects for soils. If total stress drop occurs at the start of
test this may cause partial unloading. If the side friction is large then the load reversal may have
significant effect.

The partial unloading during the stress drop had a very slight impact in the case of intact,
plastic clays, the MRT and MCT compression curves agree possibly due to the fact that the bonc
were cohesive with some tensile strength. For sample 4, last(Bigge) the large partial
unloading was intentional and negative effective stresses were recorded at the sample bottom.
There was no hydraulic fracturing since the soil had some tensile strengh. The effect of the parti
unloading was more pronounced fonall plasticity soils (e.g., soils 0 and 1, Fig 4) where the
MRT compression curve deviated from the usual compression curve considerably

TOTAL STRESS S(t) (kPa) ZF;gRE WATER PRESSURE u(t,H) (kPa)
300

200
Stage 6
Stage 6
200 150

100
100
Stage 1
50
Stage 1

0 . . n . 0
1.0 10.0 100.0 1000.0  10000.0 1.0 10.0 100.0 1000.0  10000.0

TIME, t' (s) TIME, t' (s)
EFFECTIVE STRESS s'(tH) (kPa) DISPLACEMENT LOAD v(t',H) (mm)
80
! 6
X
5
Lo
40 . 4
e
e
Stage 1
0 ; ! 0
1.0 10.0 1000 1000.0  10000.0 0.1 1.0 100 100.0 1000.0 10000.0
TIME, t' (s) TIME, t' (s)

Figure2. Measured MRT data for soil 0. (a) Total stress. (b) Pore water pressiuEéetive
stress. (d) Displacement. (The partial unloading is indicated by x)

6. Discussion

In the model of the oedometric relaxation testfinal total stressinder the given displacement load

is not unique, depends on the load history. The transient component of the total stress is equal to
mean pore water pressuhethe oedometric relaxatidests reported here the control system caused
a slight partial unloading on most of the saturated clay samples at the start of the stagiidvhich
not influence the MRT compression curve for intact plastic clays and caused an increasing deviati
from the usual compression cuifee clays withl,<20%. Thiscan probably partly be explained by

a micromechanical modg€B Luding, 2012) anice theontactforce i displacement curve has a
varying secant modulusif cohesive particlesand, a tiny load cycle may be fully reversibi¢hen

a large partial unloading was intentionally caused during the MRT then this didfloence the
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pore water pressure, but reduced the total and effective stress

relaxation test
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Figure3. The measured short MRT compression curves (full circles) and standard MCT
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Figure4. MRT, simulated (model ECRT) and measured stresses, san@ld 6tal stress. (b) Pore
water pressure. (c) Effective stress. (d) Identified initial condition.
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7. Conclusion

The dynamiestatic transition may causeslight partial unloading the test load anthe MRT
compression curve poiean bechanged. In case of soft, plastic seiith some tensile strengthe
change is reversible (in accordance to [8f) case of less plastic soils it is increasingly irreversible,
the compression curve point is drifted away on the unloading cuporesdfme soils withmore
frictional or breaking bondhe difference is largemhe size of the deviation may indicate the nature
of the bonds and some special engineering geological fedtkeesalinity of the soilsthe test have
not been completely lea discovered from this aspect.

In extreme case, hydraulic fracturing may occur in the sample, or egetive effective stress
can be induced locally at the bottom of the sample either by applying an intentional, large parti
unloading in the displacement loéok by increasing the pore water pressure hérhis follows
from the facts that the total stre4$ ¢an be decreasedento zero by partial unloadinigut (2) the
pore water pressure is practically unchanged at the bottom since the soil can not be drained so
(3) as a reglt, the difference may become highly negative
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Soil profiling from rheological CPT data
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Abstract

First results ofa researchare presented indicating that the simple rheological type cone
penetration tests can be used for paifiling. This test can be performed simultaneously with
the pore water pressure dissipation test, one more measuring channel is needed.

Keywords:dissipation tesgone penetration tesoil profiling

1. Introduction

The aim of the research is to get more information from the dissipation tests by usin
mathematically precise evaluation methodke in situdissipation testgexcept the pore water
pressure dissipation test)e not used in the lack of proper evaluation metfiddble 1)

1.1  Types ofdissipation tess

The CPT can be used in a logging and a rheological testing mode. Short dissipation tests wi
made at the technical stops of the steady penetration in the caseGHTh8z832equipmentin
these stops the time variation of the local side friction and the cone resistance was recorded fc
few seconds minutes.Recently,the dissipationis measuredy the MEDUSA DMTA at the
technicalpause between tretop of the steady penetratiandthefi st a n deading Ap t o
elapsed time, whetthe time varition of theA reading is recordeith the first 30seconds.

Table 1.Types of dissipation tests made with in situ equipmenttio@pore water pressure test
of dissipation testare evaluated in the practice

Measured variable Notation Name

Porewater pressure  CPTu pore water pressure dissipation
U Uz etc.

Total stress PSL* piezclateral stress dissipation

*andpore water DMTA A-dissipation

pressure DMTC C-dissipation

Shaft fsand tip CPTfs simplefs dissipation

resistancelc CPTqQc simpleq. test
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This research was initiated by the facts thattthel stressshaft and tip resistanadissipation
tests made by theone penetration tes(Fable 1)cannot be evaluated and properly usdd.this
work the $ort dissipation tests made at the technical stops of the steady penetittitre CPT
Sz832equipmentvas analyzedA radial consolidation model gaused to explain the resu(see

Fig. 1.)
Table 2. Plasticity and void ratio soil parameters of tlagers
Ip [%] e[-]

Mo 7.4 0.68

Medium clay 20. 0.76

Fat clay 36.3 0.85

1,20 - vontinuous penetration
h ---l -1-q —  dissipation test —

CAUE0 )

friction, f5, cone resistance, gy

Local side

FiX

1 immediate stress drop

time dependent
s stressdecrease

|
Il N
te0__J 0,2 min

tirne, t [min] 2,5 i

Figure 1. The solution of the joined model (sol Figure 2.S832 CPT shoift and g. dissipation
tests,analogue outputs witmpirical
parameteréfrom Imre, 19951])

lineg) and the coupledonsolidation model

otal stres model (dashed lines) [3, 4]

1 Cone resistance, qc(t)/qoe(0)
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Figure 3.Soil group mean curves in terms of time with approximate time scal@}3].Measured
mean gtime relationgb) Measured mean-fime relationsNote thequalitatively different
response for sandy and clayey soils.
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2. Empirical modeling

2.1 Typical features of mean dissipation curves

A short dissipation testan be performed with the S832 equipmiargvery 50 cm. This is
donein such a way that theteady penetration is stoppéde to technical reasprso thatthe rod is
released there-clamped During thisthe local side frictiofisand the cone resistanggarecontinued
to be measuredrigure 1 showthe typicalS832 CPT shomdissipationoutput which isan analogue
record with sawtoothlike featuredor boththe shortfs andqc dissipation tests (Imre, 199R]).

The short dissipatioroutput typically consisted ofin immediate stress drop and a time
dependent streskecrease period. According to our interpretation, this is due to the dyhatatic
transition. There is a so calledynamic amplification factoexpressing the ratio of traynamic/
static load, the load decreases if loading changes from dynamic to static, different during stea
penetration and wh e nKopses,R2@l8,[2Bh.t i on st ops ( N®n

A total of 135 rheological type cone penetration test records associated with the te
boreholes, selected from the data bank of the Geodesicabeotkchnical Institute FTV, were
evaluatedsuch thadissipation tesgroups of soil groupsveredefined from plasticity indek..

Themeandissipation tests of soil groupxlicateal that tie time variation of thivcal side friction
short dissipation curves initially shedian immediate stress drofhen the shaft resistance decrelase
or increasd during the time dependent dissipation peiliodhe first minute for plastic or granular
soils, respectively. Themeandissipation testmdicatel that hie timevariation of thecone resistance
short dissipation curveshowed dime dependencyhich wascontrolled by the soil plasticity in intact
layers. These results can be used for soil identificéfims. 2 3, [1]).

2.2 Empirical parameters

The immediate stress drdpyy was generally left out in the empirical evaluation, the time
dependent stress decrease period was characterized by two parameters, the time dependent
drop D, and the initial stress variation rate paramatérheseempiricalparameters are used for the
characterization of the simple rheologitgbe cone penetration test records (Imre 1995). One is the
cone resistance paramel®; and, bcal side friction sounding paramels. (Fig 1) given by :

Dq,,= g, (ti)- 9. (ti+ DX);and D o= fs(ti)- Foltitty ) (1

wheret; is the time when the immediate stress drop is ended; &d reference time.

An additional sounding parameterwas defined by fitting the relaxation equation of the
PoyntingThomson model on the stressneasured during the time dependent period (Fig. 1). The
equation

t
s(t):Su+(50_su)eu (2)
Factor analysiswas made with the insitu and lab test data indicatetiong

correlations between the empirical parameters, permeability and plasticityl jnésxept at layer
boundaries or in the case of seconddrycture (if the permeability is larger than expected from soll

type).
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3. Modelling, parameter analysis

The foregoing results concerning e dependent stress decrease pexiek explained by a
parameter analysis made with the joined model shown in Figure 1 (ie., the superposition of a coup
consolidation model and an empirical relaxation model, Imre et al. 2010 [3]).

3.1 A coupled consolidation model

The system of equation of the consolidation jpaodel was developed on the basis of the field
equations of the coupled consolidation Analytical solutions were made assuming new bounda
conditions for the dissipation test problem [Bhe qualitative features of the analytical solution
weredetermined by the initial condition for the pore water pressure, the total stress solution can |
expressed in terms of the pore water pressure solution ([3]). For example, the transient part of
total / effective namal stress on the shaftpressed in terms of the pore water pressure and the spac
mean pore water pressure:

Str (t,r0) =uUmeart) (3)
Strl (t.ro) =umeadt) - U(t,ro) (4)

In the modelling of the total stress changegat is assumed thahe constitutive equation is
time dependent, armirelaxation parinodel can be applied as follows:

s, (tip)=s¢ (trp)+Ds/ (1) ®)

where superscript ¢ and r indicate consolidation and relaxation, respectively. It is assumed tf
the relaxation term can be described as follows:

. Lt
Ds; (t,19)=- ka(O,rO)CIr>gt—;t>tl (6)
1

wheresis the coefficient of relaxation, atds the delay timeThe radial total stresgrodecreases
with time due to consolidation and also relaxation. The effective satessincreasesdue to
consolidation and decreases due to relaxatioméeheffect depends on the model parametbes
coefficient of consolidationc] and the coefficient of relaxatios) pothdepending on soil type.

3.2  Explaining the empirical parameters

radial effective stress responaeting at the shafoil interface was simulated with the joined
model in such a way that the values of the coefficient of consolidatipar{d the coefficient of
relaxation (s) were varie@4]). The time variation of the radial effective stress was a decrease or
increase during the first minutes for plastic or granular soils, respectively. Similar to the sha
resistance during short dissipation, the simulated empirical parameters indicatedmihe sa
dependence on th@asticity index|,.

The simulated radial normal stressme functions characterized with two parametes,( n)
were defined similarly to the foregoing two sounding parametgiss (). Results are shown in
Figures 6, 7. The relations concerning the simulated sounding parantgtgre)(- coefficient
consolidation (¢ were compared with the relations concerning the empirical sounding parameter
(ods2, n) - plasticity index (b). In this way the correlation between sounding parameters and the
plasticity index [,) shown in Figured to 5 was explained theoreglly.
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4. Discussion, conclusion

A short dissipation testan be performed with the S832 equipniargvery 50 cm. This is done
in such a way that when the steady penetration is stopped, the redlasnped, the local side
friction fs and the coneesistance). continue to be measured.

According to the results, the time variation of the short dissipation test can be used for soil tyy
and layer boundary identification. The main tendencies were explained by a preciselimodelw
model allowed the development of evaluation meth8dse {].

Recently it was revealed that some similar short dissipation test can be made wigh((EUT
see Figure 8)an also be explained. The total stress decrease/increase is explained by the dissipa
of positive/negative initial excess pore water pressures (see Eq (3))
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Abstract

The last decade has seen an explosion in online shopping, and this trend is set to contint
Understanding consumer behavior and shopping habits is vital for online retailers, so we
conducted our survey based on the Eurostat 2021 report and then créatey predictive
model to analyze the results. The results can help retailers develop more effective marketin
strategies, focusing on differences between age groups and geographical areas. The resea
provides deeper insights into consumer preferencescdmsering a broad spectrum of
demographic characteristics. Our case study details the application of fuzzy inference
highlighting the complexity of customer preferences and helping retailers position themselves
more effectively in the online marketplaaedaprovide personalized services.

Keywords online shopping, EuroStat, Fuzzy inference system, marketing, target group selectior

1. Introduction

Online shopping has surged in the last decade and continues to grow globally. Shopping hat
vary based on product preferences and spending behgdiprsConsumers appreciate the
convenience of browsing, comparing prices, and making purchases from the comfort of their hom:
Online shoppers also enjoy perks like diverse product availability, online payment options, and fre
delivery [2]. Customer decisions, challenging to predict mathematically due to algorithmic
complexities and uncertainty, aseldressed through biologically inspired methods like fuzzy
systems, neural networks, and genetic algorithms. Fuzzy inference extends bivalent logic
multivalued logic, resembling human decisimaking [3]. Ponsard[4] refuted classical
assumptions about consumers' perfect distinctions between goods. Studies like Lo and Zakar
electricity consumer classificatidb] and Meier et al.'s fuzzy logic for customer loyalty mapping
employ soft computing methods to explore diverse aspects of consumer bébjavior

Marketingoriented businesses focus on modeling consumer behavior to improve their visus
information and support market decisioraking process€gg]. Consumers play a vital role in the
life cycle of products, as product design and the manufacturing process are strongly consun
centric. Several studies have shown that consumer behavior is significantly influenced &
physiological, social, personal, aedonomic factors. These factors influence purchase intention,
acceptance, and perception of the need for recogn&]§®][10].
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2. The database and method

2.1 Creating an individual questionnaire

Analyzingproduct categories in online shopping habits offers significant benefits for businesse
and consumers, aiding in precise marketing, inventory management, and understanding preferen
The study's focus on consumers' purchasing preferences involvedagihaiemographic analysis,
extracting comprehensive insights into diverse consumer groups' shopping habits

While the study utilized data from the EU Statistical Report on Online Shopping as a foundatiol
it acknowledges the need for a more detailed analysis to understand the intricate dynamics betw
consumers and their preferred product categories. The suarggeting over 700 consumers in
higher education institutions in Hungary, aimed to gather valuable insights into preferences al
behaviors in this specific group.

The analysis focused on participants' circumstances, examining simple features like ac
employment status, and residence. Respondents assessed these conditions and expressed prefe
for online shopping in different categorie this instance, we investigated the participants'
situations by selecting straightforward criteria for analysis: Age, Employment status, and Residenc
Respondents were provided with three options to evaluate these conditions (refer to Table
Additionally, they had the opptumity to express their preferences for online shopping across
various product categories (refer to Table 2).

1. Table Levels of the independent input variables

Levels | Age Employment| Residence
1 X generation (1968979) | Student Smalltown
2 Y generation (1981994) | Both Town
3 Z generation (1992007) | Employee Capital
2. Table outcomes variables
B'.”.S.’ FOOd’. Entertainmen Wellnes, _Electronlc Fashion Home, . Other
utilities | shopping beauty items decoration

The study aims ta@ddress limitations in existing reports by providing a more detailed and
focused analysis to gain deeper insights into the relationship between consumers and spec
product categories.

2.2 Method

This paper analyzes data from the European Union's 2021 Online Shopping Report, focusing
the relationships between product categories. The data analysis contributes to a comprehensive
accurate understanding of online shopping habits in the EU. dfartite, identifying the
relationships can be essential for understanding and developingtmeneerce market.

Predictive models are essential for decisiaaking, as they allow for predicting future events
and trends. These models use statistical and machine learning techniques to determine future ev
probability or expected values. Dadaven predictive diagnostic systems help decision makers to
plan and react effectively to upcoming events and risks. Predictive models have many applicatiol
including economics, finance, marketing, social scienceshaalth11][12].
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However, it can be challenging to cregedictive models because many factors must be
considered, such as data quality, model validity, and performance evaluation. Therefore, when us
predictive models, it is paramount to interpret the results correctly and ensure that the model wol
correcty in the application domaifiL3].

Fuzzy set theory was introduced by Zadeh in 1965. Its main aim was to solve problems th
could not be precisely defined or efficiently solved within the framework of classical set theory
Fuzzy set theory adopts a methodological approach that definga setiszzy way, is flexible in
treating partial definitions of membership and truth content, and thus mimics human refisthing

A fuzzy inference system (FIS), also known as a fuzzy inference system, comprises four prima
componentsThe fuzzification unit's first component defines membership functions for each input
and output variable, considering the specified ranges. Since human language often uses words
qualitative expressions to describe complex systems, this section caadbfunumerical values
and specific linguistic variables. The purpose of this step is to convert the data into memberst
functions.

Data Base
Feessdessssssssssssdmscsssssssss=g======
| y L J A :
Input(s) —:—I- Fuzzifier Inference Engine P Defuzzifier —:P Output(s)
I |
| T X
Rule Base

Figure 1: General structure of &IS

The rule base establishes connections between input and output variables using IF... THER
(ELSE...) statements. The first part outlines input conditions, while the second part specifies tl
consequences (output). The inference engine, crucial to themsyactivates rules, assesses the
strength of antecedents, and transmits this information to output sets. Commonly used inferer
types include Mamdarii5] and Sugen{l6]. Defuzzification, the final step, converts fuzzy output
to precise values using various methods. Notably, Sutygr® inference doesn't require exact
defuzzification[17].

135



Anett Forgg8cls2 vila diumagRikShcsr, di (BSBRO23)t h

3. Conclusion

This manuscript conducts a thorough examination and assessment of a survey aimed
understanding the consumption behaviors of online shoppers. Utilizing a phenomenological moc
developed for this purpose, the study employs a Suggrofuzzy inferenceystem to predict the
likelihood of online purchases across diverse product categories. The prediction process is facilita
by three easily measurable input parameters: demographic data (age, employment status,
residence). Moreover, eight output paeders representing distinct product categories, including
bills and utilities, food and shopping, entertainment, wellness and beauty, electronics, fashion, hol
and decoration, and others, were established. The paper extensively delves into the practi
application of the Fuzzy Inference System as a valuable tool for market forecasting within the sco
of the case study. The conclusions drawn from the results are

1 The case study data, obtained through our research team's questionnaire surv
showcases the application of soft calculation methods.

1 The developed inference system identifies patterns, aiding online retailers in refining
marketing strategies and understanding customer preferences.

1 Students born between 1980 and 1990, residing in small towns or the capital city, prefi
paying bills online.

1 Capital city students, especially mid to lower Generation Y, show a higher inclination
for online food ordering.

1 Entertainment spending is notably high among capital city students, particularly
Generation Y.

1 Students born after 1980 in urban areas, balancing work and study, exhibit the mo
favorable results for electronics sales.

1 Generation Y participants in cities and Generation X participants in metropolitan area
are most likely to purchase home and decorative items.

Upon comparing our findings with Eurostat results, it becomes evident that the consumptic
habits of different age groups closely parallel those of European Union consumers. However, C
analysis provides a more-giepth comprehension of the demographichattes linked to these age
cohorts.
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Abstract

Due to its dynamic nature and complex supply chains, the automotive industry faces man
production risks that can significantly affect operational efficiency and product quality. Vehicle
production is highly demanding in terms of energy and raw mateFiails paper examines the
risks in the automotive industry, presents strategies that can be used to reduce these risks, sir
the goal is to increase flexibility and ensure a smooth production process. The adequacy of supp
chain management, quality contr@ichnology adoption, workforce training and regulation in its
critical areas are examined, which cover the manufacturing process. The implementation of the:
strategies is crucial for automakers to effectively manage uncertainties, maintain high producti
standards, and maintain their reputation against competitors. By emphasizing the proactiv
measures presented, continuous improvement and collaboration with key stakeholder:
automakers can strengthen their manufacturing processes against potenpébdisrensuring
sustainable growth, sustainability, and success in a highly evolving industry.

Keywords: automotive industry, financial r
quality risks, sustainability

1. Introduction

The aubmotive industry, a cornerstone of global manufacturing, faces many challenges in it
manufacturing processes that require strategic risk mitigation measures. As technological advanc
market dynamics and external factors continue to evolve, ensuringntbeth and efficient
operation of automotive manufacturing has become more complex and critical than eveap€his
discusses the various risks associated with automotive manufacturing and explores proact
strategies used by industry leadergiitigate these challengdsitiatives aimed at reducing carbon
emissions, fostering diversity, ensuring worker safety, and engaging with local communities hay
demonstrated their capacity to nurture robust supplier relationgimgsjitigate riskgLin, 2023)

In the dynamic landscape of automotive manufacturing, risks can take many forms, includin
supply chain disruptions, technological failures, regulatory changes, and human error. Each of the
factors can affect production schedules, quality standards,oeeill operational efficiency.
Consequently, the industry is forced to adopt innovative and adaptive approaches to navigate th
challenges and maintain its market posititinis not just a matter of convenience to include both
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externalities and market power mitigatimgether irthepricingmechanisnfVarawala et al., 2023)
This paper also aims to highlight the multifaceted nature of production risks in the automotiv
industry and the various strategies used to effectively mitigate these risks.

In our opinion, smart networks are not just technology, but a complex set of interwovel
technologies that require drastic changes in both user behavior and $Baiety;, 2020) The
creation of intelligent networks helps the operation of the entire supply chain, from the start of tt
process to thend of the process.

As we delve into the complex web of challenges and solutions in automotive manufacturing,
nuanced understanding of risk mitigation strategies willemergeei ver a Dom2 ngu e:
By examining realvorld examples, industry trends, and emerging best practices, readers will gai
valuable insight into how the automotive industry is proactively managing manufacturing risks t
ensure sustained success in an-ehanging environment.he following sections address specific
risk mitigation strategieshowing their impact on production resilience and the wider implications
for the automotive industry.

2. Risk Mitigation Strategies

2.1  HR risk mitigation strategies

HR is a criticaldepartmenthat deals withthe management of trerganization's biggest asset,
the organization's employeéSayrat and Boxall, 2023)Compliance and legal risks can interfere
with the safety of the activity when they are opposed to labor laws or with employment regulation
The consequences of these are lawsuits, fines or penalties, which affect the perception, existe
and developmarof the company's competitivend&ggeri et al., 2023)

Talent management risks can be at the plant when the hiring process has inadequ
recruitments, and the hiring process leads to the selection of unsuitable canthidatesnd that
flow wild. i mpact overal/l t he t q2&uond al., 202Rnaly or r
appear, e.g. disputes, conflicts, and poor employee relations. All of these can affect the workple
environment and productivity. There may be a lack of effective communication, leading tc
misunderstandings and dissatisfaction among employees.

Risks can also appear in the areas of training and development. Inadequate training progre
can result in the workforce not having the skills necessary to perform their duties effectively
Insufficient focus on employee development can lead to a lackreécgrowth opportunitigkiu
et al., 2024) affecting morale and retention. The company must constantly pay attention to thi
phenomenonMust act when any notice appears from any deterioration.

Data security and data protection risks are extremely important. Improper handling of employe
data poses a privacy risk and can therefore have legal consequdre&DPR was developed for
this purpose, and HR department ensures compliance wi@yliter security threats can also
compromiseHR systems. Overall, this can lead to data breaches and identityRh&#rson et al.,
2023) The risk of succession planning is a risk that we tend not to think about when starting
company. However, due to various reasons, succession must be ensured when the workforc
replaced. When we daot take care obkuccessionor we do not take care of it in time, we incur
losses.

Compensation and benefit risks appear when an unfair compensation practice event occt
They can lead to dissatisfaction and demotivation in employees and their effect is immediate
visible in theeffectiveness of their activities. Poorly designedc@mmunicated benefits packages
can also affect employee morale and retention. The occurrence of this must also be continuou
checked.
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Ri sks on the operatords side, price chan
greatest risk, which may even be a possibility in the future, since, at the current level of consumptic
the city has an energy surplus, which may be sold ateahgmices in the future, so it may be
advisable to examine the possibility offered by energy commuiitets r i cz and R®vV(

Workplace health and safety risks are types of risk that apply to all employees, regardless of t
work they do. Failure to provide a safe and healthy work environment can lead to accidents, injurie
and legal liability. Failure to comply with occupatidmeealth and safety regulations may result in
sanctionslts existence is so important that visitarsiving for a temporary period are also obliged
to comply with the safety regulatiofBiermannTeuscher et al., 2023)

Technological risks appear in all areas of indugiipkan and Gemici, 2023)Relying on
outdated HR systems can lead to inefficiencies and errors in HR processes, as can inadequate ¢
security measures and unauthorized access to HR data. The great competition in the automo
industry highlights thisisk, as it must ensure that its successes in the market are maintained in tt
future too.

To mitigate these risks, organizations should invest in robust HR policies, stay informed abo
changes in labor laws, foster a positive workplace culture, and regularly review and update F
processes to align with best practices. Regular training fortbfiRad effective communication
channels within the organization are also crucial for managingetidRed risks.

2.2  Risk mitigation in supply chain

Logistics department is a crucial component of many businesses, responsible for managing
movement of goods and materials throughout the supply chain. Several risks can impact t
efficiency and effectiveness of logistics operatioBach of these risk factors in the automotive
industry is actually a challenge that must be met succes§fiyo | n8r and T®gl a,

There can be disruptions in the supply ch@. Zhou et al., 2023)and these affect the
functioning of the entire operation. There can be countless reasons for this pnabielncan be
of many kinds and can have many effects on production and the production of finished goods.

Natural disasters, geopolitical events or unexpected disruptions are problems that are basic:
beyond the business company's control, but they can affect the flow of goods and materials, wh
can lead to delays and shortages fnally, it canaffect productivity(Bo et al., 2023)

Inventory management risks can affect productiiju et al., 2022) Overstocked or
understocked inventory can lead to financial losses. Inaccurate demand forecasting and inefficit
inventory management processes contribute to these risks. The procurement of raw material
governed by rules, from forecasts to actudiveey, with the selection and mutual acceptance of
appropriate incoterms.

Rising fuel costs, longer sea transportation, road transportation, or air transportation and chan
in related customs clearance or other transportation regulations may also affect logistigSamsts
et al., 2024) Delivery risks may occur, such as delivery delays, accidents or breakdowns that me
disrupt the timely delivery of goods.

Technological and IT risks are the risks that represent the technology used to monitor a
manage logistics operations. In logistics, their dependency is high and carries risks related to syst
failures, cyber security threats and data breatBlesn et al., 2023)

There may also be supplier and vendor risks. Relying on a limited number of suppliers or
limited number of suitable suppliers can expose the organization to risks such as supply ch:
disruptions, quality problems or sudden cost incre@@adhi et al., 2024)

Regulatory compliance risks can arise for the following reasons. Failure to comply with custorr
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regulations, trade restrictions or other shipping regulations may result in delays, fines, and lec
consequences. These must be considered when planning the activity. Capacity and resoL
constraints. Inadequate infrastructure, insufficient warehousm spaa lack of trained personnel
can lead to capacity constraints and affect the efficiency of logistics operations.

Currency and financial risks can also affect efficiency. Fluctuations in currency exchange rat
can affect international shipping costs and the overall financial performance of logistics operation
After all, the consideration for the services used rbagpaid, and any change in the exchange rate
can also cause liquidity problertGhakrabarti and Sen, 2023)

Environmental risks may ari¢Raian et al., 2023)ncreased awareness of environmental issues
has led to increased monitoring of the environmental impacts of logistics operations. Failure
comply with environmental regulations may result in fines and damage to the organization
reputation. Overall, @ampetitiveness may be affected by this problem, so it must be eliminated a
soon as possible.

Communication and collaboration risks can arise between different stakeholders in the supy
chain. Ineffective communication and cooperation between the actors, which are suppliel
manufacturers, distributors, and service providers, can lead to misiamditngs and confusion
(Wang et al., 2023)

Under labor and human resources risks, we mean the followinglaskf skilled labor strikes
or otherwork-related problems can disrupt the operation of the logistics depati@iezital., 2023)
This can be a nuisance, but it can also be aterg operational risk.

To mitigate these risks, organizations should implement robust risk management strategie
invest in advanced logistics technologies, diversify suppliers, and develop contingency plans f
potential disruptions. Regular monitoring, collaboration with kelesholders, and staying informed
about changes in regulations and market conditions are also essential for effective risk managen
in the logistics department.

2.3  Risk mitigation in production

Production risks refer to the potential challenges and uncertainties that can impact tt
manufacturing or production processes within a busiflesiset al., 2023) These risks can affect
the timely and efficient production of goods and may have consequences for the overall performar
of the organization.

Supply chain disruptions affect production. Disruptions in the supply chain, such as delays
the delivery of raw materials or parts, can disrupt production schedules and lead to shortag
Dropping production or moving it to a later date effectdiore delivery, which will also affect the
arrival of additional order/. Zhou et al., 2023)

Fluctuations in demand affect overall company productRaani et al., 2022)Changes in
market demand can lead to overproduction or underproduction, affecting inventory levels ar
potentially leading to financial losses. If this is only a temporary problem, it can still lead tc
significant costs.

Quality control issues also involve significant risks. Defects or inconsistencies in the
manufacturing process can result in substandard products, which can lead to custon
dissatisfaction, returns and potential damage to the company's rep(Bshmdola et al., 2023)
Therefore, the examination of this risk is a permanent activity.

Equipment breakdowns can cause problems in the production of the finished product. Durir
production, the lack of availability of an inadequate amount of production equipment can also cau
the creation of an inadequate number of products. Failure of gifodwequipment can result in
downtime, delays, and increased maintenance (Gkista et al., 2023)
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Labor shortages or strikes can block production. Lack of skilled labor or othefretatkd
disruptions can affect production capacity and efficiency. Work force cannot be reserved, so y«
must prepare for this possibility. Regulatory compliance riskpagsent from the first minute of
activity. Failure to comply with industry regulations or product standards may result in fines, recall
or legal consequencéd/ei et al., 2023)

Another type of risk is technology and automation risks, which mean dependence on technolo
and automatiofiFilippi et al., 2023) It associates risks with system failures, cyber security threats,
and the need for constant updates and maintenance.

The availability of energy and resource costs is also of prime impor(afca | ea and
2022) Shortages in energy and raw material price fluctuations can affect production costs at
profitability. Capacity restrictions may apply. Inadequate production capacity or production proce:s
bottlenecks can limit an organization's ability to meet dem@ida | ens Pei rThe et
Production Planning Department probably can solve the problem. Production Planning Departme
must work together with Production in a strong relationship.

Natural disasters and environmental risks may occur. Events such as earthquakes, floods or o
natural disasters can disrupt production facilities and supply chains. Environmental concerns c
also affect production procesg&@hen et al., 2023 he goal is to avoid them.

There may also be risks of introducing a new prodidicZhou et al., 2023)ntroducing new
products involves uncertainties regarding market acceptance, production scalability, and potent
unforeseen challenges.

Intellectual property risks are also protected by law. In addition, risks related to the protectio
of intellectual property may arisgChen et al., 2023)Especially in industries where patented
technologies or processes are critical to production, it is justified to use greater resources.

Fluctuations in currency exchange rates are among the risks arising from currency at
international trade activitie@Della Corte et al., 2023)This can affect the cost of imported raw
materials and services and the competitiveness of exported goods.

To mitigate production risks, organizations should implement comprehensive risk manageme
strategies. This includes regular monitoring of supply chains, investing in quality control measure
maintaining equipment, diversifying suppliers, and stayingriném about changes in market
conditions and regulations. Continuous improvement initiatives, employee training, an
contingency planning are also crucial components of effective production risk management.

2.4  Risk mitigation in quality assurance

Quality risks in production refer to the potential challenges and uncertainties that ca
compromise the quality of manufactured godifishra et al., 2024)Maintaining highquality
standards is crucial for the success and reputation of a business.

Defective materials or parts can cause production difficu{f&an et al., 2023Poor quality
or defective raw materials and components can lead to the production of substandard produt
Operating with inadequate quality control processes is risky. Inadequate or ineffective qualit
control processes can result in defects or inctersiges in the manufacturing process resulting in a
substandard product.

Defects in production equipment, such as production machinery or equipment, can lead
failure of the final product if not detected and treated immedidtely et al., 2023) Production
therefore checks its availability every day at the start of the 3tni&.risk of human error should
also be mentioned. Errors made by workers during the manufacturing process, such as impro
assembly or measurement errors, can compromise product quality.
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The iisk of inadequateraining is also the isk of product compliancenadequate training of
production personnel can lead to mistakes and errors that affect the dualityonality, and
consequent demand of produetsd functionality of the products and the resulting decrease in
demandDe Oliveira et al., 2021Bupply chain issues can occur when quality suffers, when there
are problems with suppliers, such as inconsistent quality of raw materials or delays in the supy
chain.

Environmental factors can also pose ainstis field Manufacturing processes can be sensitive
to environmental conditions, and factors such as temperature, humidity or other environment
variables can affect product qualitiRegulatory compliance justified the creation of various
standards in the automotive indusfty and Nam, 2022)such as ISO TS/16949 and later the IATF
standard were created. Failure to comply with industry regulations and quality standards can res
in fines and damage to the company's reputalisks are hidden in the lack of documentation of
the process. This means the mentioned ISO specifications. Incomplete or outdated proce
documentation can lead to deviations in the production process, which affects the quality of tl
product.

Testing and verification errors are a risk. If testing and inspection procedures are not rigorot
or not performed properly, defects may go undetected, leading to the release of nonconformi
products.Changing product design also carries ridkiset al., 2023) Changes in its specifications
may also present new risks if they are not thoroughly reviewed and validated before implementatic

If quality defects occur at the supplier, it can immediately affect the usability of the product ol
the customer side, since quality problems at the supplier level, including changes in productic
standards, can affect the quality of the final proddaamfirei et al., 2023)The risk of a product
recall may be caused by the roompliance of a product. Recalls may be necessary if quality
problems are detected after the products are released to the market, leading to financial losses
damage to the brand.

To mitigate quality risks in production, organizations should implement robust quality
management systems, conduct regular audits and inspections, invest in employee training,
establish clear communication channels with suppliers. Continuous monaodrigiprovement of
production processes, as well as a strong focus on adherence to industry standards and regulat
are essential components of effective quality risk management in production.

2.5 Risk mitigation in financial issues

The financial department of a production plant is responsible for managing the financial aspec
of the plant's operations, including budgeting, accounting, financial reporting, and compliance
Various risks can impact the financial stability and perforteant the financial department within
a production plant.

Countless budgetary risks arose. Therefore, inaccurate budgeting or failure to meet budg
constraints can lead to financial stress and affect the overall financial health of the manufacturi
plant. There is also the risk of cost overruns. Unexpected increases in productiop Sostd © g g |
al., 2023) whether due to fluctuations in raw material prices, unexpected maintenance costs or otf
factors, can strain financial resources.

During cash flow management risks, poor cash flow management can lead to liquidity problen
and make it difficult to meet shetérm financial obligationsExchange rate risks were mentioned
as risk factors in several are@dami et al., 2023)Manufacturing plants involved in international
trade may face risks related to exchange rate fluctuations that affect the cost of imported materi
or the competitiveness of exported goods.

Fluctuations in market demand can affect revenue generation, which in turn can affect tt
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financial stability of the production plan€redit and receivables riskkind et al., 2012)are the

risks when the delay of customer payments or the increase of bad debts can affect the cash flow
financial performance of the plariinancial reporting errors can also occur when inaccuracies or
errors in financial reports can lead to compliance issues, regulatory audits, and damage f
company's reputation.

Interest rate risks may occur in countries with unstable econgm@s au Cen and P
If the manufacturing facility has taken out loans, changes in interest rates can affect the cost of d
and general financial expenses, thus financial statlitzompliance and regulatory risks, we mean
when norcompliance with financial regulations and reporting obligations results in fines and lega
consequences.

The volatility of the market price is also a risk. Fluctuations in the market pritieistied
products or raw materials can affect the profitability of the @adtotherisk from supplier¢Bartos
et al., 2022) Overreliance on a small number of suppliers can expose the plant to risks such ¢
supply chain disruptions, price fluctuations and quality problems. In the automotive industry,
customerapproved supplier is usually accepted without a substitute aiveen

Bad investment decisions or inadequate evaluation of the return on investment of capital proje
can lead to financial loss€€olombari et al., 2023)Strategic risks can occur when the lack of
consistency between the financial strategy and the overall business strategy can result in finan
decisions that are not favorable to the kiegn success of the manufacturing plant.

Failure to comply with tax regulations may result in fines and legal consequences. Although tt
occurrence of this is very rare, it is also a kind of rigke risk of employee fraud and misconduct
is much more commofT.axpayer satisfaction with the services provided by the government and ta
authority is linked to greater compliance with tax regulatifingtfi et al., 2023) Fraudulent
activities or misconduct within the finance department can result in financial losses and reputatior
damage.

To mitigate these financial department risks in a production plant, organizations shoul
implement sound financial management practices, conduct regular financial audits, stay inform
about market trends, and maintain a diversified supplier base. Addifioa strong focus on
compliance, robust financial reporting systems, and contingency planning are essential compone
of effective risk management in the financial departmeiat mfoduction plant.

3. Conclusion

In summary, the automotive field faces a variety of production risks that affect efficieney, cost
effectiveness, and overall success. However, proactive risk mitigation strategies play a crucial rc
in minimizing challenges and ensuring the smooth operaif manufacturing processésgure 1
summarize a productionplant's risk mitigation, presenting the risks of the five most affected areas.

145



Istvan Gal, Zoltan Hima, Andrea TicKESB 2023)

HR

Proactive management of HR risks is vital for

sustaining a healthy and compliant workpls
environment.

ce

Risk Mitigation

| Supply chain

2

Effective supply chain risk management i
imperative for ensuring resilience, mitigatir
disruptions, and maintaining seamless
operations in a dynamic business environm

\"2J

«

3

Production

Risk mitigation measures in production ar
essential

for ensuring operational efficiency in the
manufacturing processes.

D

4

Quality

assurance

Rigorous quality assurance practices arg
paramount to safeguarding product integri
customer satisfaction, and the reputation of
organization.

Y,
th

5

Financial

issues

Prudent financial risk management in
production is critical for safeguarding
profitability, maintaining liquidity, and ensuril

the financial resilience of the organization|

9

Figurel.Pr oduct i on P a (devélagpedrby telautimans)t i g at

i O

Navigating the diverse landscape of HR, logistics, production, quality, and finance involve
addressing a myriad of risks, from talent management challenges and supply chain disruptions
production inefficiencies, quality control issues, and financieéuainties. Effective risk mitigation
strategies across these domains are essential for organizations to thrive in the face of dynal
business environments, ensuring optimal performance, compliance, and sustained success.

The automotive industry recognizes the importance of proactive risk management in navigatir
the complex challenges of production. By embracing technological developments, diversifyin
supply chains, leveraging dadaiven knowledge, fostering collaboratio ensuring regulatory
compliance, and investing in talent development, manufacturers can improve the identification al
assessment of production risks and reduce their capability. As the sector continues to evolve
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commitment to robust risk mitigation strategies will be essential for sustained success and resilier
in an eveichanging global environment.
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