FAF - FFY amio YAV Gul o o)lad FA alo AP oLy ol «Silo cwaiggo alsxo

L g5 33 98l Lol (S 35 339 (5 sbwaints 5B S0

ol (HaSg B

Ol o Gy olRasls (SalSs i 09,5 ¢ jLitils

Olrl s e oDl 5T olRatsls 5 aly 38 5 (g ol Samghy olSsl o 358 (g 92xils %Eal-.tje-w) 1
Ol e csodhasl ST oStilo (53,5 aly (S5 5 sz oSy oKAL i) somiils ool Sod Slaaw jUlw
XS

e 9 Oy Ladlgn plio ;o wdlie (aio Sl gaeye ;0 S Holiiedr Wiz lag )b (siludig (owaits pole 10 pre Sladlsie Sl (o 094!
J3d B (S pae 5 0,Shae b ply5 o stysSelln ol (52,5 (33 5ltinge Alime Jlin lyieas aitlie (b pie sl slajlone 51 Slald
05,550 (gjloaigs alise g, dw 5l oolatul b diwsST 1 s8da Lol bS5,.8 >hb gl el ) cinghy ool 5o canl Hloy55 5 oYL ol 5l LT
Slludgazme 5 (Siee calitie 358 b odias ;> oy cliie Ban b iloads fyoes (GSA) il § g9xins 9 (PSO) wld glozz (GA) S5
Slsiea bowias ;> e Jels sgzge olib slaiie il 43,5 15 s (AGMA) LT Ly, allas 5 (Sied liabl gl il o swiin
SilodinaS ) (B9 s 8 Cudbss Sl (S giluting @l shmlie Wiz e il os £ Gl Glsieas Ll soses Jsoa g any gL
Sty |y G35 10l e oz e LS (G215 et ool Lol dis 35250 (aio b Sl SUpS 039 (303 TY LYY 350
RO USRS S I K SVTCPSUNCT SUPL d AFRPSYIN

(S5 s wi sl oS glonal o S (S o psR G sSele S0 pS (S s il 1ol sl

Optimization Methods for the Weight of Agusta Helicopter Main Gearbox
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Abstract

Nowadays, one of the most important challenges in engineering sciences is optimization of the existing designs due to the
competitive industrial market. In aviation industry, weight and life of components are important criterions in their design. As an
example, optimizaing the weight of main gearbox of helicopters with acceptable performance and fatigue life are major concerns. In
this paper, design parameters of Agusta helicopter main gearbox has been determined by three different optimization methods:
Genetic Algorithm (GA), Particle Swarm Algorithm (PSO) and the Gravitational Search Algorithm (GSA). The objective function is
the weight of the gears with appropraiate constrains which are based on geometrical limitations. Alsosafety factors according to the
AGMA standards are considered. The design parameters are gear width as a continuous variable and normal module as a discrete
parameter. Comparison of the results show that all three optimization methods are able to minimize the weight of the gearbox in the
range of 23 to 27% comparing with the existing one; but, GSA not only gives the best optimized solution it also has the highest
convergence rate.

Keywords: Weight Optimization, Fatigue, Helicopter Gearbox, Genetic Algorithm, Particle Swarm Optimization Algorithm,
Gravitational Search Algorithm.
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