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SZERKEZETEK ES RENDSZEREK OPTIMALASA
A Miskolci Egyetemen folyé TAMOP-4.2.1.B-10/2/KONV-2010-0001 jelti projekt
keretében csoportunk intenziv kutatast folytatott az elmdilt idGszakban, mely

O

elsGdlegesen fémszerkezetek optimalasara irdanyult, de foglalkoztunk az optimald
modszerek fejlesztésével is, valamint a topoldgiai optimalassal is, kiegészitve
alakdetektaldssal.

Foglatkoztunk rendszeroptimalassal is, mely az utazdlgyndk-probliéma kiterjesztését
jelenti tobb Ggynodk, 10bbszords kér és nagyobb haldzat figyelembevételéval, A
vizsgalt szerkezetek a kbvetkezGk: cellalemezek, racsos tartok rombikus racsozéssal,
keretek foldrengésre méretezése, kandalld acélszerkezetével héfaradasra, kandalld
kéményszerkezetével h&ataddsra, szélerdsitéses miuianyagokkal, koltség- és
témegminimalassal.

Sajat koltségszamité rendszert dolgoztunk ki, mely figyelembe veszi az anyagkoliség
mellett a kiilonféle gyartasi koltségeket is, mint pl. a hegesztési, vagasi, felilet-
elGkészitési, festési, egyengetési, stb. Az optimdlé mddszereknél megvizsgéltuk,
milyen médon javithatd a részecskecsoport-mdédszer {(PSO) hatékonysédga. Gradiens
alkalmazdsaval gyorsabbd és megbizhatobbad valt. A topoldgiai optimaldsnal az
elterjedt SIMP- és BESO-modszerek mellé kifejlesztettiink egy kvézi-statikus CFD-
bézist evolicids optimalé eljarast, mely képes a kedvezd topoldgia kialakitasara.
Récsos szerkezetek topoldgiai optimalasanak automatizélasaratébbszintli parhuzamos
szlirGalapu, szerkezetdetektdld algoritmust fejlesztettiink ki. Az elért eredményeket
folyamatosan publikaljuk nemzetktzi konferencidkon és nemzetkdzi folydiratokban.

PROIECTAREA OPTIMALA STRUCTURILOR St A SISTEMELOR

Tn cadrul proiectului TAMOP-4.2.1.B-10/2/KONV-2010-0001, desfisurat in cadrul
Universitatii din Miskolc, grupul nostru arealizatin ultima perioadd o intensa cercetare,
care, in principal s-a axat pe proiectarea optimald a structurilor metalice, dar ne-
am ocupat si de dezvoltarea de metode pentru optimizare, respectiv optimizarea
topologicd, completand cu detectie de formd. Ne-am ocupat si de optimizarea de
sistem, ceea ce inseamnd extinderea problemei agentului cdltor, avind in vedere
mai multi agenti, circuit multiplu si retea mai mare. Structurile analizate sunt
urmatoarele: foi celulare, grinzi cu zdbrele cu structurd rombicd, calculul cadrelor la
cutremur, structura metalicd a semineului la oboseald termic3, structura hornului de
semineu pentru transfer termic, materiale plastice intarite cu fibre — cu minimizare
de costuri si masa. Am dezvoltat un sistem propriu de calcul al costurilor, care, pe
langa costurile de material, ia in considerare si costurile de productie, cum ar fi
pentru sudare, tiiere, vopsire, etc. In cazul metodelor de optimizare am analizat in ce
masura se poate imbunatati eficienta metodei grupului de particule (PSO). A devenit
mai rapid si mai sigur, folosind gradientul. Tn cazul optimizarii topologice, pe langs
metodele raspandite SIMP si BESO, am dezvoltat un procedeu de optimizare evolutiv
pe o bazd CFD cvasistatic, care este in mésurd si realizeze topologii favorite. Pentru
automatizarea optimizarii topologice a structurilor cu grild am dezvoltat un algoritm
de detectie de structuri cu mai multe filtre paralele pe diferite nivele. Rezultatele
obtinute Tn mod continuu le prezentdm la conferinte internationale, respectiv in
reviste de specialitate.

sk
3

EEREEBER

BERYSR

®es

3
%
%
B
#
w8
]
i
)
[
#
]
#
#
EA
3
e
i
B
i
®
&



sa

2o

-

OPTIMUM DESIGN OF STRUCTURES AND SYSTEMS

Atthe University of Miskolcwithin the TAMOP-4.2.1.B-10/2/KONV-2010-0001 research
project our group has conducted intensive research in recent times, which is primarily
focused on optimization of metal structures, but also dealt with the development of
optimization methods, and the topology optimization, which is supplemented with
shape detection. On the field of system optimization we dealt with the traveling
salesman problem is an extension of the mean number of agents, multiple rounds
and taking into account the larger networks. The investigated and optimized
structures are as follows: cellular plates, trusses with rhombic braces, frames design
for earthquake, thermal fatigue of steel fireplace, fireplace chimney heat transfer
structure, fiber-reinforced plastics materials, cost and mass minimization. Our cost
calculation system was developed that it takes into account the cost of materials, the
various costs of production, such as welding, cutting, surface preparation, painting,
flattening, etc. At optimization methods, we examined how to improve the particle-
swarm optimization {PSO) to be more efficient. Introducing gradient calculations, it
makes the calculation faster and more reliable. On the field of topology optimization
besides the popular SIMP and BESO methods, we have developed a quasi-static CFD-
based evolutionary optimization technique, which is able to create the favorable
topology. At the topology optimization of truss structures an automating multi-level
parallel filter structure-based detection algorithm has been developed. The results
obtained at all subjects are continuously published in international journals and on
international conferences.




