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1Y.Tang, Y.F.Zhao, , A survey of the design methods for Additive Manufacturing to improve functional performance”, Rapid
Prototyp. J. 2016, 22, 569-590.

2A. Wiberg, J. Persson, J. Olvander, ,Design for Additive Manufacturing—A review of available design methods and software,”
Rapid Prototyp. J. 2019, 25, 1080-1094.
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3 J.-P. Kruth, M.C. Leu, T. Nakagawa, ,Progress in Additive Manufacturing and Rapid Prototyping”, CIRP Ann. Manuf. Technol.
1998, 47, 525-540.

4 L. Barbieri, F. Calzone, M.Muzzupappa, ,Form and function: Functional optimization and Additive Manufacturing. In
Advances on Mechanics, Design Engineering and Manufacturing 11, Springer: Cham, Switzerland, 2019; pp. 649-658.
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> M. Sandberg, , Design for Manufacturing: Methods and Applications Using Knowledge Engineering”, Ph.D. Dissertation,
Lulea Tekniska Universitet, Lulea, Sweden, 2007.

6 M.K. Thompson, G. Moroni, T.Vaneker, G.Fadel, R.l. Campbell, I. Gibson, A. Bernard, J. Schulz, P. Graf, B. Ahuja, et al.
»,Design for Additive Manufacturing: Trends, opportunities, considerations, and constraints”, CIRP Ann. 2016, 65, 737-760.
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7 M. Pagac, J. Hajnys, R. Halama, T. Aldabash, J. Mesicek, L. Jancar, J. Jansa, ,Prediction of Model Distortion by FEM in 3D
Printing via the Selective Laser Melting of Stainless Steel AISI 316L“, Appl. Sci. 2021, 11, 1656.
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15 M.P. Bendsge, O. Sigmund, ,Material interpolation schemes in topology optimization®, Arch. Appl. Mech. 1999, 69, 635—
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20 Autodesk Fusion 360. Available online: https://www.autodesk.com/products/fusion-360 (accessed on 11 February 2022).
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39039EHM00L 3963LsB3MOL doBbom (LYOHsmo 1). TO-Lgsb goblbgsggdom, Lofigolo BMMIs s6
0g65 800qdo. d99amddo 2s60LsBgms TO-00l sbser0Bobmzol 08039 I9HBMMO3Jd0
©53H3060m30L  3060MdJd0. Fobgzs®E SFoLY, ™MdOYIGHMOO BMBJzogdo ogm FsgjlodsEr o
LodB3030L, MLOBOMbMYdOL 3M9IB0E0I6GHO 2 s LsdoBbg dsbs 150 . AoMs 5dobs, 0
390bg93580 dbg390™d5d0 0465 J00GOME0 GMHROOL S BHOGIBOL Joloergdo.

170,4 Bagl.
0,3624 Bagls.
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0,225
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40
0,075

LEfgbo
Babagma: gfgsmo oM BAXRANMA0

obo: 146 3.

CAD 8mgagemn sbagmoBnl dgaaado

beyGsmo 8. sedobol Hm3gho, Mmdgwos 99Jdbowos GD 0bl@®mmdgb@gdol dowgdom
59 396965300 OBs0boL 3309359 HoMmBMoEA0bs 10 OBs0bOL FowIHY39Bd. 30MHI30MO
390569080l dobbom, 0039 Fsboegdoms s 80b0dorE FOS-msb, Lbgsolibgs doymdgdols
9909390 doegdm  ©0Bs0b6gdmb, obobowgdms 29696300 OBIbOL  IBmigLol
3905093935 OmIgwog Fomdmowyqbl dobodsqrme 2.4 FOS-I, MmIgelbsog ogal dobs 140 g o
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35JL0TSEMMO o3RO0 gds 0.30 33. QMO 5TV, MOEABSE PodmYggbgdol Lgygdm GO
LOOdIMEEM  Fo64969gd0, 1939 Fobboo 0dbs  2oHY39BH0W0Gd0, GMIWgdog 9B3969d96
b59390096m F9JAOL TGO gdOl MZslsbMHobom. 999, 9990 LEMsmo 8, sbobsgL,
L539009bm  FJEIRJOL, OMIWIO0E 39300MGIMOS  JMRIEOL FoWYILMD, oo 146 g,
95gdL0doMHO 4555 R0gds 0.36 33 s dobodsgrEmo FOS 3; s Go@sbol bvydsmo 9, dsbisgngdo,
149 g 95bom, oduoToMMHO A5O9EPO0WGds 0.50 39, s dobodoswr®o FOS 2. ao6s oo,
sedobols OHm39M0l  (omdmgds dglodergdgwos B39Mwgdmozo0 s AM  F9dbmemaoqdol
15919 900m, beEM BHoGboL 30033MmbgbEHO dmombMmzl AM (3gdbmema09d0ol Jomgdsl.

! 456,2 8590,
L 400

Gabagma: §n@obo TI64
0obo: 149 3.

CAD dm@Egemo oBsgmnBob dxaaa00

L5000 9. BoGEbol OHm3gho, Mmdgwog 99Jdbowos GD 0bl@®mmdgb@gdol dowgdom

3.2. 319bGFols 390

dgmeg dgdmbgzglzol dglfogws oMol Lodmbém3g 39wgdo. gl d9dsbozm®o  3m33mbgbdo
9mgddggol OHmamOE 396039G0, OMIgEoa )30l gbgeyosls ImabIsegdeols ggbol bgz00m
30006530376 dMfymdOWmdsdEg ©o  99dBHOMMGIL  LodMbOHEg  bowobgdl.  39wgdol
393905, HMIG0E 2odmbobweros LGom 10-Bg, Form®IgdmE0s GHMSOE0Yo Jomdol
d9L505d0LO, Broms [oMmBMYdMEOYm GHMIOE0vo Bs®bgdo s 3Mmb3MgEHWws 3 gMdosbo
L6530 AobJsbo.

3.2.1. Bm3memyoolb m3EH0dobsgools doymds

MmOz byoso 11-Bgs  bsB3969%0,  gobbméiogms  LodmbOmdg  39egdols
GM3MEMQ0H0 Mm3GH0doboEos Jolo 256g BMOIoL JbsBMbgdom s 33M0YMO SO GdOL
393L900m. 9MASEOL, OHMYMEOF FoboErol 2odmygbgdom, EOBs0bol LogMiol Hmbss 227 4. dolo
d9LEMEgdoL s, TgLodsAoLOE, LObOEGHOL  olMAXMIGIIOWO,  BHM3MEOMYPOME 330093500
90001900 M309dGHIM0 BbI305 0gm LsdoBbY by < 70%.
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gobagma: gfgamn b@fagln
Gaba: 177 3.

bry®oomo 10. bsdmbe g 390wgdo, HmIgwoa 39Jdbowos GHMsoEowEwo obHs0bol Joamdom, GmIgwos
M096@0MgdMw0s B39 gdm030 FoMdmgdol Ggdbmemyosty.
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0,3

safigalio Amn3memmanok, m3thodohadmodoeas Mmomobanbo.
oy =P tototsss ™ fbohdodoenode ™D dabe1s96
Badbodsmmnmobobolufiol, Eaabm, Gaslis 1623,
Lafobba8aba <70%

L5000 11. Joamdol g@s3gdo ghaswwdo bsdxbmFg 3gwwol MgEoBsobolmgol.
390539390 3033MmbgbGHoL Lodmemm mbs mym 169 g. FEM- ob sbscrobol dggasm, gu
399053500 5639690L MA3OM B Fglcrgdsls, 30006MY BMS0E0vo JoEAMIoL dmbyz0m
999Jdbogro. 95 89092, M58 AHM3MEMA0MTs SbseoBol G9gagdds sB396s, MM yz9wsby
LEAHOILMEO  5MJoo MO 3900l 300YJO0L AOLHZM0Z, BB TIMEY GHMIMEMYO0YHO
3b5E0Bo,  MMmIgrdog  Lofilyobo  ODBsobol  LogzgmEzg  M9sdBHOM©S 3B  FoMIMOOL
39BIOMIGO0m.

G063 6563969800 LMoo 12-Bg, 59 8gmMg GHM3MEMmA00L Mm3EH080BsE00L sbsgrobdo,
Lofigolo Aol goobo®ms 280 @-8g. Fmbols m3z5¢lsbMHobom, gwgaol doboswfigzsw, MHmIgwos
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39056M90990s BsdMbOW I 3900gdmsb, dgddboros GHMsoE0Mwo doamdon (LwGsmo 10),
009JdGMM0 FmbJgos dsby < 58%. d9dgao LyyMosmo 13, g30P39690L Lodmermm ggmdgEMosls
900H5060L M39EMs30900L T99gAgdL. HMYMEE MM IIOHOLMZ0L T, 553 FIBBMO 309w
390050l BHM3MEMP0OH0 Mm3GH030Bs30s BHoGBTdo. 39Mdm, dob 999y, M3 39gdol
Lofigolo oBsobol LogMgd GHo@obodo 442 -l Josmfos, LodoBby, GMIgElsl 3Jmbos Lsfyolo
3003mbgb@ol  dbgoglo  fmbs  (LyGsomo  10) ogm  37%. 58  9bsEroBIs o6 BMy3z3e
005053059M730¢909o 99093900, 580E™A 0lobo 56 0dbs Aomzscobfjobgdmeo.
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bmE500 13. 25005390090990 bsdmbevyFg 3900w gd0 ghaswdo, Mmdgerog sdmfidgdwos FEM- ol sbswobom

3.2.2. 3969M530v9e0 oBsobols doymds

3960LsBE3MS 08039 I9BOMO39d0 s WHBHZOMZOL 300HMdJd0, HMIWIdoE JowIdWo
0Ym  GHM3MEMQ0)MH0 m3030D5300L Bsewobolmgzol. dombgsgs 0dols, GMI ™mdogdEweo
196J309d0 0gm LobolEGob JodlodoMHO QoHBMS, MBOIBODHMYOOL 3mgx50(3095E0 2 s Lsdobby
oLy 165 . 29035¢0lfobgdmwo 0gm goyswo s GHo@obol dsbogrgdo. 58 29b9MoEowmds
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©@0Hs0bob 3309350 [oMdmMo0bs 10 @oBs0bol gosfyzgde. Bs3909bm 990, dglcrmegdols
0350bsHOHOLOm, 5¢9dobol dsbogrolomgzols 60%3363600 0999099 LyyGomdo 14.
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AM3MWMA0OH0  Mm3GH0d0Bs300L  Lofobssmdgym®, GMmIgwoi 56O 0dwgzs Godobols
LoD Tglsdsdol 9L, 396930 o OBs0bo FoMTs@gdom sbgdbgdl sbseroBdo
5)9LgdMeEo 80DBbgdOL FMY35M9dL. HMYM®E gl Brm393me0s 8999 LrIMsmdo 15, Jombgsgzs©
090bs, MM 290M3gBHO05 MROM LYLE0S, 300009 JMRIOL 3gswo (LwGsmo 14), dsomo {mbs 30

096505609,
I ' 3341 1857
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225 17
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Gabaa: 1614,
a bidfgbo B3 RANMI0
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Lm0 15. Bo@obolb Lsdbemm g 39wgd0sbo, Gmdgwos dgddboros GD obli@®mdgb@gdol domngdom

8080
39000930 bLYYOSMO 16 5EIMYOL GHEOPO(30vE0 F0EAMIOL OD0BL (LBsmo 3), HMIgEo3

90090990 0465 LsdsBOLM bsbo, TO (LEsmo 5) s GD (LvyGsmo 8) Joymdgdols 89w9agdmsb
5¢0mdobols HM39M0L EoBs0bolmzol. 39Mdm, J9scMmgds 2obbmMEogws 08539 Folorom s

FOS-000  300fgmeo  ©obBsobol  200509393H0m, MHmIgeoi  dogdmwos  GHMIQ0E0vEo
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d0amdom (LmEomo 16 ). GHM3MWMYoMEOHO Mm3GH0doGH0Ds300l 0blEHMMIY6EGHOL dowgdoom
30090 0HB50boL 4505§Y39E39a (LYMsMO 16 B) 5B3965 doe0sb AusgLO Tobss, GodEMdMOZ5,
©ox0JLOMES  doosh  dgoGg  0993060905-2.2%.  LHobssmdgymo,  360d3bgem3zs60
399990% 091905 R0JLOMS BLOBOLEOL MZsWLsHBOHOLOM, F5JLOTSW YOO Q59RO GdOL 46% -
om 89930609%0m. 02039 FOS, 56w 2.4-0b gomgscolfjobgdom GD oblG®Mmdgb@o Fo®dmddbols
299535, HMIgEoE 2odmbobreos Lm@ombg 16c, Aol sbaliosmgdl dsbol Ib0dzbgermgsbo
390306905 38%-000 5 FogdLBOTOWMMIO oIRGBl T9I3060905 42%-0m, FHOIOEFOIEO
doymdom 30090 d0dsMmMGOLML (LyMosmo 16 o). Jombgsgzs 0dols, M LwGsmo 16d
sbobogl  GD  0bLGH®IGBbBHOL  Fogh  9bgMoMgdmE  Lomzgmgbm  4oshY39@OL  FOS-ol
0350LYBOOBOM. gl 23dMbOZs0,  RdJBHMIM035, 0gdbgds 35% dsbol  Fgdzocmgdom,
9545035 MMO 59 PO0d0L 30%-00 89930609800 s d0bodosEr@o FOS-ob 25% -oom.

a e
\ ‘:"f

(a) (b) (c) (d)
fmba 226 . 2213 liﬂqa- 14: a
dob. 2.4 2.4 :
o 0.52 8a. 0.28 88. 0.30 8a. 0.36 4.

oL, geeamanmoda
Lm0 16. 5¢mdobol Hm3gmo, Mmdgeog 99Jdbowos GMooEowmo doymdom
(A), (B) 05 GD (C, D) 0bb@®Hdgb@gdom

99-15 LYo QodMbObME0 F9YRgdOL TJsMGIOLSL, 5935655, HMA TO s GD doymdgdo
L5315 gdsls 0deg3s AR MOGLME B3gMEgdMH030 0EAMI0m F0MYdEO MHMIYMHOL ODsobo.
390930 LyOsmo 17, 430839690l  BHoGBoL  gosdmdsggoicmo  MGMm3gMol  999gagdL
AM3MWMmA0OH0  m3G0dobsgoom  (LyMsmo 7), s GD (LyGsmo 9) oblEHmwmdgbEHgdol
399my9bgdom. 39Mdme, GD doymdom 80mgdwwo ©obBsobo LwGsmo 17 b bodwowgdsls
335393l dogsmfiomom 33% fmbols 89930609356, TO 0bLEGHMMAGBEHOL sdmygbgdom domqdmen
050656 30O gdsd0( LyMsmo 17 o).

fimbBa

dnb.Fos
darb. gaeapEanmmyda

b)00 17. $Ho@obol HMm3gMol oHsobo, Mmdgeog dowmgdmwos (s) s GD (B) 0bl@®wdgb@gdoo.
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39900930 bLYIM0 (LXYM0O 18) sLsbagL LsdbMHFg gl MHgEOBI0boLMZOL Jowgdrye
990093906 TO s GD 0bLGHOMIbEHJdol dJowgdoom. B39MwqdMoz30 doymdom 89935390
3M330mb9bE 96 990900 sb (L. 18 5) 06033939, M™Ad TO doymds LoFsEgdIL 4359393l
39343bs 0dmbogocro (b)Gsomo 18b), HMIgeroi 9smBx™mdLIdL TgbEEgdsl, 3mb3MgEMEs©,
42%-00 59:30690L FoJLOTSWNG F5S5RO0GOSL s Fobodsewy® FOS 9%—-o00 BGoL. GD
9035 B3 gdsl 0dwg3s 30093 MBOM A55IxMIJuML TO-U 25dmygbgdom FowgdwIEo
39005093930,  39MIm, Ls39009LM  goBmbozw0s  5edobobgsh  sdBIIOMEO  YEHIWO
(LBsm0o 18¢), HMIWOLMZ0LYE SMOL Asliol 8.5%-00 89930690, BodlLOTIEMMO YFOWISPHOLGOOL
58%-00 9993060905 5 100%-000 oHBOHPOWO MLsBOHMLMIIOL Bog@MmMo. Mog 999bgds GHoGsbob
Lo7)39079b0 395fig39HL

—d

(
N
%;
L
1
L
f- " .lll
3
2
N
fe) (b) (©) (d)
fmBa 177 3. 1773 162 g. 161 3.
dnb.Fos 21 2,4 4,2 2,8
33b. goRaEanEmIds G224, 0.50 38. 0.50 88. 0.50 88.

beyGsmo 18. Lsdmbew g 390w gdo, MmIgEoa d9Jdbowos GHMsogowwo doamdom (A), to (B) s GD (C, D)
0bLGOMAGBEHgd0m.

(bmGomo 18d), GMIgeog Mgowobgdmeos GD 8oamdom, ob wsMgbos, 300609 s¢mdobols
390L05 (LSO 18c), Jog™Md 5063 593L F9M339E0 JogdxMdJLYdS BHMIOEOYIO J0EYMIOM
90090 msb  Fgsmgoom  (LyGsmo 18a), Gosb dsb  5d3b 8.5% dsbol  Fgdzocgds,
3900550 q00L 36% 8993060905 S SOF-0b 33%-0560 BO..

33360
Bsdd™mdo  mO0gbEGH0MdMEos  ©OBs0bol MG  FoEamdoby, MMIgwos  Fgodwgds

399mggbgdme  0dbsl LodGMghzgrm  3mbE9JuGgddo, MLy B0Bsbos Bowswo  boGolbol
36300 Fo0dmgds. Lobsdwz0wqdo, 36:MmwYdEHoL 9630050900l 3GMM3gldo Mm3EH0dobsools
0bLGHMMIYBBHJOOL  ©sbgMAzs  d0dYJOL  LOTMWS30MMHO  ODs0bOL  FJoEAMIYdOL3IID, o3
3 olbIMdL E0Bs0bgMOL ol 3603369em35b (33¢0gdsl. gl 2sdm{)3greos 0dom, H™A 3
™330dobsogool  0bLEGHOWI6EHIdOL  Towgds  Fglodergdgemos  oBsobol 3BmEgLol
3063933ome s Lodmgrm  gBedbg, Moms sgbdseml  0bgobMgdls 3D dmgugdol
39M39GHEM00L  2oblsbEg®msdo. T9gav©, MOMymeE bsddmddos bsBzgbgdo, mvy ghomol dbMog
©0Bo0bgM0oL  OHMo  Lsy®IbMdMO© 9030605  BHMIVOEO  OBs0bol  JoEAMISLMb
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d905Mgd0m, dgmegl dbMogz, gu 0bLEHMMIGDEHId0 LodMsEgdsl 0dg3056 dosefiomb 3909l
3909L 39996039900 O gdol MZSELIBOOLOm. 93 3MbEHIJuGHTo, AM F9gdbmemaogdo
96003690356 Gl sbOWMWgd9D, ML obobo LsFMsEGOIL 0deg3056 ZoLIMYGOMo ST
™33030Bs300L 0bLEHMT96E 00 TgdM™535H M0 130M5BHIMOGOOM.

3M630gBHws©, @obbowymwo  ogm  TO-L  0bLEGHOWMIBEGIP0 ©s  mobegbo  GD
0bLEGHMMIg63Hd0. BodM™MIo  boBROLIME0s, M) GMYMEO  033wds  ODs0bOL  IBMEILO
399my9gbgdmo  m3EH0dobogool 0blEG®mwAgbEHol GHodol dobgozom @y Mo goblibgsgzgdgdos
d9LEOMEO0L M35eLIBOOLOM, 03539 d9dmbgzgz0L Fglfogerolimzol. 39Mdm, Fbgzgemdsdo
56H0L 00000 BMMTEs- LIOBMEM F5bJ60L MM 3IIMOL 83s30 S BsdMHEOWF 39OE0. MO
39bLb35390w0 JoEAMIOL F9gEGdS 3300535DMBL SLOBZHL 93300l Fglvbgd: BHMOIOE0WwO
dogmds, ®MmEaLsE 259m0yg4gbgds TO s GD 0blGHMmB9b3gdo s boBL Mi3gsaL 3 m3EH0dobsgool
0bLEGM3963Hgd0L 3mEHIbEoswl s FgbrM3gdL, MmELsz Jowgdwos CAD Lolidgdgdomsb
06392006900 yBoom.

3960dm, M3 59 250M330930056 BBL 9GOl ol, MHmI Gmameg TO, sbggg GD
0bLGHMMIY6BHJd0 T9godergds 9RIJAHMIO© 0dbsl JogdMwo s  9B3DY ©OBsobob
36Om3gbdo, MMIgog MmM09bEGH0MmgdIMwos AM-by, Gsms 8g0ddbsl  ggmdgBHos, ®mIgEoa
399399905 BMb30M0 IMmMbM3zbgdom b 250039mgdIEo 3033MbYbEHJdOm, Boms obobo
<03M™ Ab9)d99J0 S I0GHO obEIL. BoJEMOM0350, HM3IIMOL OBs0bO, HMIGEo F0MIGOME0s
B3999906H030 J0yMdom, 29mdx Mdgs TO-I F0wgdol {gsermdoo 2.2%-00 dsliol G9830M9d0m
9 46%-0b Lodgs®om. GD oMol godmyqbgdsd Lodwowgds Jobs doswfioml Abgegl dg9w9agdL
LOdYSMOL MZsWVBsBOHOLOM, FoJLOTIEMMO Q99 YR0GdOL 42%-0b Fgd30Mgdom s dsliols
399306900l 3609369c0m3560 25FxMdIIgd0m 38%-00m. Q5O 53obLY, LEFMBOWIg 39wgdol
9900bgg3oL  dgbfogeolisl, TO-U doegds LodwMomgdsl 0drg3zs  gooswgdxmdLemlb  dgwgy0
35JL0TSCMMO  A59YHOEGOOL 42% -0 F9330MJO0m S Jobodsgrm@o FOS- ol 9% —om
30BOom. GD 80™ds L5395 gdsl 0deg39 300093 YIBROM Qo509dx MdILML gb Fglicrmegds, dsliols
8,5%-00 99930609000, oJLOTIMMO Y39 Y0JdOL 58% F9d30MGO0mM s MBIROMHMIdOL
5399EH™O900L 100% -0sb0 BOHom.

390009y, ™GM03g J9dmbzgzsdo, GD doamds odwggzs 39m9L  d9gal, 30069
AM3MMA0O0 M3EH05GH0D30. U 499mf 39S 0dom, Hmd TO 0blE®MmdgbEHgdo dsborol
99D0mM©390L dmE90vo oBsobol LogMEoL 2obloBOZMOL Asdm, Mo 0fi393L M3G0Tow GO
3°05(939¢0L b533wo© MG Mm3EH0dol. Lbgs Lo@yzgdom MM 300d35m, Mm3GH0ToeE0
9sLoEol 2565H0wgd5Bg 2o3wgbsls sbgbl 0bsg0bMOL JogH goblisbLzMMwo Lsfyolio LolsBOgzO™
3060Mmd900.2 99939, Ubbgosbbgs  Lofyobo ©@oBsobol LogmEggdo 0f393L  bbgossbbgs
3°05(939¢ 09093l TO doymdom. Lobsdgzowgdo, Gmymez bsB3969305 LyGscmgddo 11 s 12,
390d9ds LsFoMm gobgl 3653500 GHM3MWMR0OH0 SBosewo Lbgsslbgs Lsfyolo obsobols
LO3OE0” S MBOYIEHIOHO BB 309d0m, A9MIXMOGGOLIo STMbLEOL Aosfy39EOL Jobrgdsc.
530 Lofoboswdgym®, GD 0blE®mdgbBHgoo 96 LsFommgdl Lofyol oBsobol 5Ol @
©0Hs0bgMgd3L  LodwoEqdsls 5deg396 Fosmfiomb Lomzgmalim  Mm3GH00BYdME  gosfiy39@G L.

21T E. yflopoulos, F.D. Tollnes, M. Steinert, A. Olsen, ,State of the art of generative design and topology optimization and
potential research needs”, In Proceedings of the DS 91: Proceedings of NordDesign 2018, Linképing, Sweden, 14-17 August
2018.
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1393083039600 89dmnb393900L dgbfiogerol 9aagdolL oM, MOMO 2obLlb3s39dmo doymdol
39056090056 0633935, ®MI 9O -9MHPDO 439D 593505 2oblibgzs39ds MM gMdL 0dsdo, ma
GD oblbE®dgbBgdo Lodwoegdsl 0dwg3006 T9odEodmb s MBOM 9x3gdGHMOO  obIMb
0H50b0l 30M 390, M5YE 0LBO 2300535HMdGD LbgzsIlbgs 25oHY39EH0W9dgd0L LobmgbmM
3905609000 LYYOSNOL, OGMIWIdoEg Bl MFgMgb s 995MEH039096 OD0bIMOL  s®RY356L
3063093 wo 25bsgbool 899mbgg3sd0 Mm3GH0To 0 25sFY39G0L 00gbEHORB0E0MGOOLSL.
530l LsdoMobdomm, TO 0bLEGHOTI6EHJOMD 939300609000, M350 XIMO 3MBEIREO0L
M33030Bs305 5 999aMd0  IILEGHMMYds Tgodergds IOMIs3HJ35000 0gmlb  M9gE0Bsobol
9353900l godm. B5JGHMOM035©, MMYMEOEF 3319350 583965, 930wgdgwos TO - b gwgygdol
bawsboo ©gobsobols guerargds CAD LobEGgdol b3 Mewgdom, MM 9335YmToEMl
0H5069M0L 15F0MMYdJO0 S HoMTMgdoL F9HBMM39d0. gu EPolbIMBL, GMd 390y 9&o3bY
(30009305 255349053900 IMYol LEHMYIGHOMEo IMmJdgEgdols s FoMTmgdol
2656MH0L IBEMIMGdS 25639MMHGO0MO 3OHMEILOL J9BbMM309Wgdom. sdol Jobgszs, sBg39
3990033905 90Mmm935H90emo d9dmbggzol dqlfogwrol 89w9gaq00sb, ®md TO - I doymdol
39092900 990dgds 330003 04mb 5650330 MH0 3OM©IEO.

3905 53ols, MMAMOE Bgdmo 50obodbs d9-2 bsfowdo, TO - Lgeb 2sblbgsggdom, GD
0bLEGHMMIYDBHJO0 0535DMdID 399l 06FH M3l CAD Loli@gdgdmsb s gl @oBsobgcmgdl
5dw93l  dMmEEoMgdol ©s ™m3EGH0F0Do3ool  LyTNSWgdIL, MmS  LOdMEIMME  Ib3gfmb
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Abstract

In the paper there are presented engineering approaches of generative design, the authors note
that the advent of additive manufacturing AM (Additive Manufacturing) reveals the limits of current
computer-aided design CAD (Computer Aided Design) systems and, at the same time, emphasizes
topology optimization TO (Topology Optimization) and generative design of the potential of GD
(Generative Design) tools, that have not been fully exploited until now.

In contrast to the traditional approach to design, where designers take a dominant role at each
stage of the engineering design process, the paper notes that the introduction of such tools in the
product development process leads to simulation design approaches, which implies a significant change
in the designer's role.

For this purpose, the paper presents a comparison of two different additive manufacturing
design methods, namely TO and GD on products obtained using tools. The comparison aims to reflect
the evolution of the traditional approach when using TO and GD tools, and to highlight the potential
and limitations of these optimization tools when integrated with CAD systems.

In addition, this comparative study itself can be a useful and practical source for designers to
identify the most suitable approach based on their needs and project resources.

A comparative study is conducted by examining a prototype rocker arm and brake pedal design
for a Formula Student racing car. Their results, in terms of mechanical performance, show that TO and
especially GD tools can be effectively used early in the AM-oriented design process to modify
components and make them lighter and stronger.

Keywords: Production of supplements, topology optimization, generative design, CAD systems,

engineering design approaches.
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