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Our new achievements in structural opti mization

K. Jarmaitt, ). Farkas®, L. Dardezy™, 1, Diil*, Gy, Keovics', Z. Virdg" and . Barcsak®
* University of Miskol, Miskole, Hungaty

I Terms; structural pptimizulicn, wepilngy oplimiFEtLon

Strnctural optimization needs a system, where the ohjective function, the unknowns, the design comstraint
can be found. An efficient optimization lechnique is also important, We Jipve made research on differenl
optimization wehnigques, like particle swarm, firefly, genctic algoritm, ete, and wsed these lechniques solving
enginesring problam,

Some cxamples are as follows:

Cellulor plates consist of two cover plates aml stiffeners between them, Half [-beoms employed &
cliffencrs for Fabrication purposes, The cells are very fid, due ta their high torsional rigidity, The cesl
fumction consists of material and welding costs. The unkuowns of optimization are the thickness of the fwo
cover plates, the stiffener hetght and the number of gtiffeners in both directions. Two pplimization melhods
lave been used, the PSO, Particle swarn optimization and the [0S0, response surface methods.

The mitimum volime and cost of a simply supported planar truss with N-type bracing is optimized. The
lawer chord of the truss is horizontal, but the symmetric upper chord parls arc non-pacaliel and the
inclinarion angle as well as the cross-scclional ansa of CHS (eireular hollow gection) rods are aptimized, On
Ui way we can save o lot of the nscil material.

Ve also deseribe the methodology wsed for [nding an optirsum sodution for s welded steel hent exchanger
monmted on o domestic Greplace. The heat exchanger 15 used o prebeat the primary anl secondary air
necessary for burning wood bogs in the fireplace. The pptimization process is comthined with Computational
Fluid Dysarmes simulation o calelate values of design variables and the aim [unetion,

The ficld of topalogy splimization is 4 wiell-researehed and advanced area, using topilogy aptimization i
still wnly the starting phase o design process as almast no anuficturing constraints can be taken il
accounl, The corcent article proposes o methed to [ully aulomatize the design of s angd frame sinuirs
wsing tapolopy oplimization, image interpretation and fnally {hrough a sizing problem.

The optimization method of 4 new comyplex structural mode! [laminated carbon fiker peinforced plastic
(CFRPY deck plates with palysiyrens foam {EPS) inner layer]. The stiacture wis designed Far hoth minimal
cnsr and minimal weight taking inte consideralion sin design congfrainls.

Compressed stiffencd plates with various shapes of ribs a special cost analysls has been inyestigated, '
Becommendations on Tateue of welded companeats of the 10W are investipated Ffor the compressed plate
The unknown s the number af stiffeners i the oplimization, The trapesoidal stiffeners had the b |
porformanae.

! Feail altjasdoni-miskoele [SHN 4760037 208-0b0
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f Efficient algorithms for optimization of objects and systems
gy
L. Kota® and K. Jarmai®
* University of Miskole, Miskale, Hungary
A
Index Terms: optimization, algorithims
Efficient algorithms are needed for optimization of objects and svstoms, because the user would like to be
ld of : : ! : .
ey aure that the optimum is global, The paper shows a very well scalable discrete firefly aloorithm, desveloped
e [or solving a sopplier selection problem. The MS Bxcel solver's peneral reduced gradient and the
;:_“ of evolutionary algorithm are alse compared salving this problem.
night The ataorithm could handle siruatly any number of supplicrs, tll the expansion of M5 Excel's solution 15
difficult. The run times shows that the M5 Excel can't solve this problem with the default settings, although
wsing very lacge run lmes it is approximates it well. Only the evelutionary algorithm was able o solve the
proflemn but it is even at the thitd run, In this ease it handles the previons run’s optimum as 2 starting point o
refing the seluticn, But the results show that the firefly algorithm selves the prablem in the fragment of the
evolutionary algorithm ranaing time.
Mg an exampls we have formulated the mathematical modetling of muluple ravelling salesmen problem,
solving the fixed destination multidepot multiple tour moliiple fravelling salesmen problem,
i Eemail: al ket miskaole i 15BN 9T8-963-T208- 450
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