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Annomauyus.

s peanusayuu pasiuuublX KOHCMPYKMUBHLIX peuleHull, Komopwvie Obliu
NpeoNodCeHbl a8mopamu no QOpMUpPoOBaAHUI0 2eauKoudol @opmuvl HoOxca
2eoxoda, nompeOyromca 000CHOBAHHbIE MEXHOAOSUYeCcKUe peuleHus no
U320MOGNEHUIO U OBICIPOMY NPOMOMUNUPOBAHUIO HOJMCEUl 8 VCA0BUSX
eOuHuyHo20  npouzeoocmea. Ilpoyecc  adoumugHo2o  npouzso0cmsd
no360Jsem €030a6amby CIOACHbIE 2eOMempudecKue Gopmvl U CmMpyKmypol,
KOmopbvle mMpYyoOHO UIU  HEBO3MONCHO OOCMUYL C  UCHOAb30BAHUEM
MPAOUYUOHHBIX Memo008 npoussoocmed. llpeumywecmea uUcnonb308anus
A0OUMUBHO20 NPOU3E00CMEA OJisL U32OMOBICHUS HONHCA 2eNUKOUOHOU PopMbl
BKIIOUAIOM  B03MONCHOCMb ObICIPOL U MOYHOU Ppeanu3ayuu CROMHCHbIX
OU3aUHO8, UHOUBUIYATIbHBLU NOOX00 K NPOECKMUPOSAHUIO U NPOU3BOOCMEY, A
makoice yMeHbUleHUe 8peMeHU U 3ampam Ha u320mogieHue npomomunos u
MenKocepulinbix napmuil. Baoicrno yuumeisams ocobennocmu mamepuana u
MexXHUYecKue XapaKmepucmuKku KOHeYH020 u3zlenus O01s obecneueHus: e2o
aghgpexmugroli pabomul 6 ycnogusax sKcniyamayuu 2eoxood. B ceasu ¢ smum
MEeXHONo2UY  AOOUMUBHO20 NPOU3BOOCMBA 8 MAKUX YCA08UAX — OJis
U320MOBNIEHUsL HOJNCEU  2EUKOUOHOU  (POpMbL  UCHOTHUMENbHO20 O0pP2aHa
2e0x00a AGIAIOMC AbMEPHAMUBHBIM 8APUAHMOM U He MpebyIom 60IbUUX
3ampam Ha  U32OMOGIEHUE MEXHON0SUYECKOU OCHACMKU U OpYeux
MEXHUYECKUX CPeoCcme, KOmopvie nompebylomcs 8 npoyecce uz2omoeieHus
no mpaouyuonnomy memody. C  yeavlo YMeHbUlEHUS  MACCOBbIX
Xapaxmepucmux nposeoeHa Monoio2ULecKdas ONmuMu3ayus 2eIuKoUOHbIX
@opm HOdICEU ¢ COXpaHeHuem HAUAYHWUX HNOKa3amenell JHcecmKoCmu
KOHCMPYKYUu U  6bINOJHeHUueM ycaosutl npounocmu. Tononoeuueckas
ONMUMU3AYUA  NPOUBOOUNACH 8 CHEeYUANUSUPOBAHHOM NPOSPAMMHOM
obecneuenuu (I10) SolidWorks. B pesynbmame uccrnedosanus noiayuyeHvl
ONMUMATIbHBIE 2eTUKOUOANIbHBIE (POPMBL HOJICEU UCHOTHUMENbHO20 OpP2aHd
2e0xX00a ¢ MOYKU 3peHUsi IKOHOMUU MAMEPUAId ¢ COXPAHeHUeM YCL08UlL
Jrcecmrocmu U npouHocmu KoHcmpykyuu. Taxoice 6 xo0e 0anuou pabomwi
ObLIA NOTYYEHA 3ABUCUMOCTb KOIPOUYUEHMA NPOYHOCIU HONCA NPSIMOU
2eUKOUOHOU hopmbl om npoyenma ymenvuienusi maccul. Ilpeononazaemcs,
Umo 6 oanvbHeliuem 01 U320MOGIEeHUSL OAHHBIX PopM OYyOem UCNOTb308aAHA
MEXHONL02UsL CENEKMUBHO20 IA3EPHO20 CNEKAHUSL.
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AKTyaJqbHOCTH PadoThI.
Jnst pazpylieHust MArKux MOopoja B KOHCTPYKIMH
HOBOT'O TMPOXOAYECKOTO arperata — reoxona [l1-4]

dbopmamu HOxeH [5-11]. Jna mosydeHuss HOXka C
reMKouHON (opMoil mpeanaracTcs TPUMCHSTH
pa3IMYHbIC TEXHOJIOTUYECKHUE PEICHUS, KOTOPhIC B

aBTOpaMHu

HCIIOJTHUTCJILHBIC

npegiaracTcsa
OpraHbl C

MNPUMCHATH

T'CIIMKOUJHBIMHA U3aCIns. HpI/I

CAVMHUYHOM

Ta6m/1ua 1. O630p crroco0oB aJIIMTUBHBIX TEXHOJOTUM ISl N3TOTOBJICHUS HOXKa UCHOJTHUTEILHOTO opraHa

I 1
! |
' reoxoza |
! Table 1. Overview of the methods of additive technologies for the manufacture of the body of the executive 1
i body of the geokhod i
i TexHnonorun OcoOeHHOCTH ITPUMEHEHHS Bo3moxHoCcTH !
! aJ TN THBHOTO MPUMCHEHHS IPH | |
! MPOU3BOJICTBA H3TOTOBJICHUU |
! HOXKa |
i MCTIOJTHATEBHOTO i
! opraHa reoxoza | !
' | CenekTHBHOE - OOJBIIION MHUPOKHI BEIOOP MaTepHAJIOB; HE |
! | masepHOe - MUHMMaJIbHbIE 3aTpaThl Ha HOCTOOPAOOTKH; pekomeHmyercst |
i | criexanume (SLS) - HU3Kasl IPOU3BOIUTEIBHOCTh U3-32 JUIMTENBHOrO0 paboTta |
i nasepa; i
! - MacCOBOE U MEJIKOCEPHITHOE N3TOTOBJICHHUE IPOTYKTOB C !
! WHIMBUIYAJIbHBIMH XapaKTEPUCTHKAMHU; :
! - HQJISKHOCTh U MPOYHOCTh TOTOBOI MPOJIYKIIUH. |
i | Henpsimoe - IIUPOKUH CHEKTP METAJUIOB; peKOMeHayeTcA i
i Ja3epHoe - Gyraroapsi NCTIOJIb30BAHUIO METATMYECKOTO TIOPOIIKA U !
! | criekaHue Ja3epa BBICOKOM MOIIIHOCTH CO3Jat0TCsl 00BEKTHI C BEICOKOH !
! | METaJIoB MPOYHOCTHIO U I0JITOBEYHOCTHIO; |
' | IMLS) - He TpeOYIOTCSl ONIOPHBIE CTPYKTYPHI IS CO3aHUS CIIOKHBIX |
| TeOMETPUYECKHUX (POpPM, U 3TO MO3BOJISAET CO3aBATh OOBEKTHI C i
1

: BHYTPEHHUMH TIOJIOCTSIMU H CIIOKHBIMH CTPYKTYPaMH; !
! - o0ecrevnBaeT BHICOKYIO TOUHOCTD U JETAIN3AIHNIO TIPH !
! CO3JJaHUH METAIIIMYECKUX 00BEKTOB; :
! - TeXHOJIOTHS TTO3BOJISET OBICTPO CO3/1aBaTh METAJUIMYECKHE |
: 00BEKTHI, TaK KakK JIa3ep ClieKaeT MeTAIUIMYECKUH MOPOIIOK O i
1

: CJI0sM; :
. - TEXHOJIOTHsI ITO3BOJISIET UCTIONb30BATh METAIIMYECKHUH !
i MIOPOIIOK B OOJIBIIMX KOJINYECTBAX, YTO JICJIAET €T :
! 9KOHOMUYECKH BHITOJAHBIM METOZOM MPOU3BOJICTBA; i
\ - TEXHOJIOTHSI TTO3BOJISIET MCIIOIb30BaTh Pa3INnIHbIC |
i METaNTMIECKUE CIUIaBhI C PA3HBIMH CBOHCTBAMHM, TAKUMH KaK i
: MPOYHOCTh, TEPMOCTOMKOCTh M TETUIONPOBOJHOCTD, U 3TO !
! MO3BOJISIET CO3/1aBaTh OOBEKTHI C ONTHMAILHBIMU !
! XapaKTEPUCTUKAMU JIII KOHKPETHBIX IPHIIOKEHHH. |
i | Tpsimoe - IOCTYyTIEH OOJIBIIOI BBIOOP METAIIOB B T.Y. YHCIIE peKoMeHayeTcs i
1

1 | MasepHoe CYIepCILIaBhbl; :
1| crieKaHue - BO3MOXKHOCTb PEaJIM3alIMH CI0KHBIX T€OMETPHIECKUX (HOPM; !
' | MeTaoB - COKpallleHHe CPOKOB BBIMIOJTHEHHUS 3aKa3a Ojarogaps '
' | (DMLS) OTCYTCTBUIO HUHCTPYMEHTOB; |
: - obecrieunBaeTCs BEICOKAst TOYHOCTD, HY>KHO TIPUMEHSTH JUIS i
i JieTaieil, KOTOPBIM TPeOYIOTCs BBICOKast IPOYHOCTh M CTOMKOCTh !
i C IMHAMHYECKHX U CTATUYECKHX Harpy30K. !
i CenexTuBHOE - oOecrieunBaeT BHICOKYIO INIOTHOCTh ¥ IPOYHOCTh pekomenayercst |
! | mazepHoe CO3/1aBaeMbIX 00BEKTOB Oarosapsi MOJHOMY IIaBJICHUIO |
| | mnaBneHue MeTaa; |
i (SLM) - TEXHOJIOTUS II03BOJIIET UCIIOIb30BaTh Pa3IUYHbIC i
! METaJUINYEeCKHEe MaTePHaIbl, BKIIFOYast HEPKABEIOIIYO CTallb, !
! ANOMHHUI, TUTaH U IPYTHe CIUIABBI; !
! - MOXeT MOTpebOBaThCsl HCIOJIb30BAHNE OTMIOPHBIX CTPYKTYP AJIs |
' MOJIEP’KKHA 00BEKTa BO BpeMs IpoIiecca IJIaBJIeHHS U i
| OXJIAKICHHS, :
i - oOecrieunBaeTcs BEICOKasi TOYHOCTb, HY>KHO TIPUMEHSITh JUIS !
! JieTaieil, KOTOPBIM TPeOYyIOTCs BBICOKast IPOYHOCTh M CTOMKOCTh |
I 1

MEePBYI0 OYepeqb 3aBHCAT OT THIA MPOM3BOJICTBA
MPOU3BOICTBE
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abTEPHATHBHBIM BapHaHTOM TEXHOJIOTUH
M3TOTOBJIICHUSI HOXEH C TeIMKOMIbIMH (opmamu
SBJISIETCS NPUMEHEHUE aJTUTHBHBIX CIIOCOOOB.

AJTUTUBHBIE CIIOCOOBI TIOJTyYESHUS JieTallel — 3TO
IpPOIECC CO3JaHMUs TPEXMEPHBIX OOBEKTOB IIyTEM
HaJIOKEHHsI MaTepuaja CJIOi 3a clloeM Ha OCHOBE
mudpooii Mozxenu. JlaHHBIH cnoco0 TO3BOJISET
W3rOTABIINBATh ACTANH, TAKAE KaK HOXK TEIMKOMIHON
(hOpMBI CO CIIOKHON T€OMETPHEH, KOTOPHBIH TPyIHO
HNOIY4YUTh C  MCIOJB30BAHMEM  TPAJUIIMOHHBIX
MeToZOoB o00paboTrkm MarepmanoB. B Tabmmme 1
NPUBEJICHBl OCHOBHBIC AIAWTHBHBIC CIIOCOOBI IS
METAUIMIECKUX H3IeNUil M WX OCOOEHHOCTH
MPUMEHEHUS.

[IpuBeneHHBIE 0030p OCHOBHBIX TEXHOJIOTHI
aATUTUBHOTO TPOM3BOACTBA JUI1 METAITHUECKUX
W3JIeNIMK MoKa3biBaeT, yto Metoasl DMLS u SLM
MPE/ICTABISIOT CO00H aNnbTepHATUBHBIE TEXHOJIOTHH
aJTUTUBHOTO MPOHU3BOJICTBA HOXeH
UCTIOJIHUTENLHOTO OpraHa reoxoza. JJaHHble METObI
00ecIeynBaOT BHICOKYIO TOYHOCTh, ACTATU3ANNI0 U
BO3MOXHOCTb ~ CO3JaHHs  HOXEH CIIO>KHBIX
TeOMETPUIECKHUX (HOpM.

Heas paboThI: HCCIENOBaHUE BO3MOKHOCTH
MIPUMEHEHUS TEXHOJIOTHH aJTUTHUBHOTO
MPOU3BOJCTBA MPHU U3TOTOBICHUU T'EIUKOUIHON
(hopMBI HOXKa HCIIOJIHUTENILHOTO OpraHa reoxoja u
MIPOBE/ICHUE TOIOJOTHUECKOW ONTUMU3ALINHU TaHHBIX
hopm.

Metoabl  HMcciief0BaHUsA. TOMOJOTHYECKYIO
ONTHMHU3AIMI0  (OPMBI MOXXKHO MPUMEHHUTH JUIA
YIOPOLIEHHUSI TEOMETPUN HOXkKa C LENBI0 YIy4IIeHUs
XapaKTEPUCTHUK, TAKUX KaK MPOYHOCTb, JKECTKOCTD,
Bec W T.A. B manHOW paboTte paccmarpuBaeTcs
ONTUMM3ALMA C LEIbI0 YMEHBIIEHHS MacChl U
COXPaHEHHs IPOYHOCTHBIX CBOWCTB M IKECTKOCTU
HOYKa MCIOJHUTENBHOro oprana. Jins peanuzanuu u
W3TOTOBJICHUS ONTUMHU3UPOBAHHBIX bopm
MperonaraeTcss MPUMEHHTh METOJ aJUTUBHON
TEXHOJIOTHH — CEJIKTHBHOE JIa3epHOE CIUIABIICHHE
(SLM).

Kak Opmio yxke panee ompenmeneno [12], mms
U3TOTOBIEHHS HOXA HCIOIHUTENBHOIO OpraHa
MOJKHO HCIOJb30BaTh TaKHE MaTEpHaNbl, Kak
JUCIIEPCUOHHO-TBEPCIOIINE CTalM, HHUKEIEBBIA U
KOOaJIbTOBBIN cIulaB. B kadecTBe aibTepHATHBHBIX
BapHaHTOB, Kak oTMedaercs B paborax [13-18],

Tabmuua 2. Mexanudeckue coiicta ctanu AISI HI3 [19]
Table 2. Mechanical properties of AISI H13 steel [19]

MOYXHO TIPUMEHUTh MHCTPYMEHTaIbHYIO cTaibh AISI

H13. JanHbit Marepuai SBJIAETCS
BBICOKOYTJIEPOJMCTBIM, 3TO XPOMOMOJINOJCHOBAs
WHCTpyMEHTaJIbHas CTajlb, KOTopas o0najgaer
BBICOKOM TBEPJIOCTHIO, MPOYHOCTBIO u

YCTOWYMBOCTHIO K TEIUIOBOMY Bo3xeiicTBuio. OHa
YacTO MCHOJIB3YETCSl Ul M3TOTOBJICHUS JeTaleH,
paboTaoMX MpPU BBICOKHX TEMIEpaTypax M
TpeOyFommX BHICOKOH m3HOcocToikoctn. AISI H13
TaKXke 00J1aZaeT XOpOIIeH CIIOCOOHOCTEIO COXPaHTh
OCTPOTY pPEXYIIEro Kpas M YCTOMYHBOCTBIO K
TPEIIMHAM TIPH PaboTe C TBEPABIMU MaTCPHATAMH.

KunemaTtnieckue rpaHUYHBIC YCIOBUSI M CXEMa
Harpy>keHusi st pasHoil popMbl HOXa NMPUHUMAaEM
TakuMu ke, kak u B pabote [20]. Kpome Toro,
HEOOXOAMMO YHYeCTh CleIylolne TpeOOBaHUS IS
ONTHUMU3UPOBAHHBIX (OPM HOXKEH:

— ONTUMH3HPOBaHHBIE (DOPMBI HOXKEH JOJKHEI
OBITH IpEe/CTaBJICHbl C YYETOM CHEUU(pHUKH paboThI
MPOXOJYECKOTO arperara M ero pabo4MX YCIOBHH,
YTOOBI 00ECTICUNTh HAMITyUIllee KaueCTBO Pe3aHMs U
00pabOTKU TOPHOW OPOIHI;

— HOXXH HE JJOJDKHBI MOABEPTaThCs pa3pyLICHHUIO
OT 3a/IaHHBIX BHEITHUX Harpy30K;

— HOXH HE JIOJDKHBI HUMEThb OCTAaTOYHBIX
nedpopmanuii (B 1,25 pa3a MEHbIIE PaCYCTHBIX ),

—  HeoOXOIMMO  COXPaHHTh  IIEJIOCTHOCTb
KOHCTPYKLIMH TeJla HOXa HCIIOJIHUTENILHOTO OpraHa
6e3 GopMHUPOBaHHsI CKBO3HBIX OTBEPCTHIA;

— HE0OXOAMMO COXPAHWUTh JIOCTAaTOYHBIA CIIOH
Marepuana IepefHed M 3agHeil MOBEPXHOCTH Ui
JMAbHEHIIe MeXaHMYeCKOW OOpabOTKH pexymIei
KPOMKH HOXa,;

—  HEOOXOAMMO  COXpPaHWUTh  TI'EOMETPUH
IUIOCKOCTEH AJIsI MPaBHIBHOTO Oa3MpOBaHHSA HOXa
IIPH MEXaHIMYECKOU 00paboTKe.

ITponecc TOTIOJIOTHYECKOH ONTUMU3AINN
NpOM3BOJWICA B  coenuanusupoBaHHon 1O
SolidWorks. Tononoruueckas onTuUMu3anus B

SolidWorks — 3T0 MeTox ONTHMH3AIMU [eTalei,
KOTOpLIﬁ TI0O3BOJISICT ABTOMATUYCCKHN y[[aﬂﬂTI)
M30BITOYHBIM MaTephad W YJIydIlaTh KOHCTPYKIIHO
JUISL  JIOCTIDKEHHS ONTHMAIBHOW TPOYHOCTH |
JKECTKOCTH TIPY MHHHMAaJIBHOM Bece. B mporpamme

CaoiicTBa Enunnnel 3HayeHue
HU3MEpeHust

[Ipenen mpoyHOCTH IIPH pacTsHKEHUH, npeaensbHbI (mpu 20° C / 68° F, MlIla 1200-1590
3aBHCHUT OT TEPMOOOPAOOTKH)
IIpounocTs Ha pacTspkeHue, mpeaen tekydectu (mpu 20° C / 68° F, MlIla 1000-1380
3aBHCHUT OT TEPMOOOPAOOTKH)
Ywmenpnienne maomaau (mpu 20 ° C/ 68 ° F) % 50
Monyns ynpyroctu (mpu 20 °© C/ 68 ° F) I'Tla 215
Koaddunment Ilyaccona 0,27-0,30
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a) 0)
Puc. 1. Ionyuennvie cemxu 0151 peuteHus: MONOL02ULECKOU ONMUMU3AYUYU Popmbl HOdicA (a — PPSIMOU
2ENUKOUOHOU hopmbl, O — GLINYKIOU 2eAUKOUOHOU hopMbL)

Fig. 1. The obtained grids for solving the problem of topological optimization of the shape of the bladed (a —

straight helicoidal shape, b — convex helicoidal shape)

Macca mateprana

Ocraeute

OK ana yaaneHua

a) 0)
Puc. 2. Ilpoyecc monoaozuueckoti onmumuzayuu Qopmsl Hoxcell
(a — npsmotl 2eauKoUOHOU Gopmul, 6 — LINYKIOU 2eIUKOUOHOU (opmbl)
Fig. 2. The process of topological optimization of the shape of blades
(a — straight helicode shape, b — convex helicoid shape)

Tpacuk cxommocTn
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Wrepaum
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Puc. 3 I'pagpux cxooumocmu 3HayeHus HcecCmKoCmu KOHCMPYKYUuu 015 NPAMOU 2eTUKOUOHOU (POpMbL HOHCA
Fig. 3. Convergence graph the value of structural rigidity for the straight helical shape of the bladed
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. . . . . . 1
i Fig. 5. The resulting blades shapes as result of topological optimization '
1 . . . . !
i (a — straight helicode shape, b — convex helicoid shape) !
1

SolidWorks nocrymnen nactpyment Topology Study,
KOTOPBIH ITO3BOJISICT IPOBOIUTH TOIOJIOTHUECKYIO
ONTHMU3ANHIo eTanell. Takum oOpazom,
UCIIOJIb30BaHKE TOMOJOTMYECKOH ONTUMH3ALINH B
nporpamme SolidWorks no3Bosisier cozaaBaThb Ooliee
3¢ (deKTHBHBIC U ONITUMHU3UPOBAHHBIC TN, YTO
MOXET IPUBECTH K CHIDKSHHUIO 3aTpaT Ha
MaTepHalIbl M YIIy4YIIEHHIO XapaKTePUCTHK
KOHCTPYKIIUH.

PesyabraTsl. [l ontumuzanny GopMbl HOXKEH
OB 3a7aH KPUTEPUH JOCTHXKEHUS MaKCUMaJbHOU
JKECTKOCTH TIPH  IIeNIEBBIX IapaMmeTrpax MaccChl.
Hcxonsa w3 3alaHHBIX YCIOBUM SKCIUTyaTallud |
c(OpMYIHPOBAHHBIX TPeOOBAHWN BO3HHUKAOIIMX
HArpy30K, B pe3yJbTaTe WCCICIOBAHUS OBLIH

MOJyYeHbl CETKH MJIsl PEIICHHS TOIOJOIMYeCKOn
ontuMu3zanuu Gopmsl Hoxeilt (Puc. 1).

[Mocne nosyueHus CeTKH JJIsl pelleHus 3aa4 1o
TOIOJIOTUYECKOW ONTUMM3ALMKU Oblla MOJyuYeHa
3MI0pa  paclpeleNeHHs Macc MaTepuana  Ais
yIaleHus M COKPAIlCHWS MacChl C  ILIeJIbIO
COXpaHEHHsl AOCTATOYHON JKECTKOCTH KOHCTPYKIHMU
(Puc. 2).

ITocme mpoBeneHWs pspa UTEpaUUH  ObUIN
MOJTy4eHbI HOBBIE T€OMETPUYECKHE (OPMBI, KOTOPHIE
Y/IOBIIETBOPSIIOT YCIOBUSIM XKECTKOCTH KOHCTPYKIIHH,
a TaKkxke MmocTpoeHsl rpaduku cxoxaumoctu (Puc. 4)
JUISl 3HAYEHHs MacChl HOXKEH U rpaKi CXOAUMOCTH
0 HAWJTYYIIeMy 3Ha4€HHIO )KECTKOCTH KOHCTPYKIUH
(Puc. 3).
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(a — straight helicode shape, b — convex helicoid shape)
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miapneHue. B YCIOBUAX CAMHUYIHOI'O IPOMU3BOJCTBA

NpUMEHEeHUE JIAHHOTO crocoba  sABIAETCS
1eJIeCO00pasHbIM ~ PENIEHHEM,  TO3BOJSIFOLIMM
HCIIOJIb30BATh pasuyuHbIe METaTHYECKUE

MaTepualbl, obecneunBas BBICOKYKO  TOYHOCTD,
IMMPOYHOCTL U CTONKOCTh HOquaEMOﬁ JCTaIN.
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JUSTIFICATION OF THE FEASIBILITY OF USING ADDITIVE
MANUFACTURING TECHNOLOGY FOR THE MANUFACTURE OF A
HELICOID-SHAPED BLADED OF THE EXECUTIVE BODY OF THE GEOKHOD
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Abstract.

To implement various design solutions that were proposed by the authors on
the formation of a geokhod bladed shape by a helicoid, sound technological
solutions for the manufacture and rapid prototyping of blades in a single
production environment will be required. The additive manufacturing process

Article info allows you to create complex geometric shapes and structures that are difficult
Received: or impossible to achieve using traditional production methods. The advantages
20 February 2024 of using additive manufacturing for the manufacture of a helicoid-shaped

bladed include the ability to quickly and accurately implement complex
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designs, an individual approach to design and production, as well as reducing
the time and cost of manufacturing prototypes and small-scale batches. It is
important to take into account the characteristics of the material and the
technical characteristics of the final product to ensure its effective operation
in the operating conditions of the geokhod. In this regard, additive
manufacturing technologies in such conditions for the manufacture of blades
of the helicoid shape of the executive body of the geokhod is an alternative
option and does not require large costs for the manufacture of technological
equipment and other technical means that are required in the manufacturing
process according to the traditional method. In order to reduce the mass
characteristics, topological optimization of the helicoid shapes of the blades
was carried out while maintaining the best structural rigidity and meeting the
strength conditions. Topological optimization was performed in specialized
Solidworks software. As a result of the study, optimal helicoidal shapes of the
blades of the executive body of the geokhod were obtained from the point of
view of saving material while maintaining the conditions of rigidity and
structural strength. Also, in the course of this work, the dependence of the
strength coefficient of a straight helicoid body on the percentage of weight
reduction was obtained. It is assumed that in the future, selective laser
sintering technology will be used to manufacture these molds.

For citation: Nozirzoda S.S., Efremenkov A.B. Justification of the feasibility of using additive manufacturing
technology for the manufacture of a helicoid-shaped bladed of the executive body of the geokhod. Vestnik
Kuzbasskogo gosudarstvennogo tekhnicheskogo universiteta=Bulletin of the Kuzbass State Technical University.

2024; 2(162):79-89. (In Russ., abstract in Eng.). DOI: 10.26730/1999-4125-2024-2-79-89, EDN: MELRY'S
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