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HNEPCIEKTUBUA BUKOPUCTAHHSA AJIMTUBHUX TEXHOJIOT'TH ITPHA
INPOEKTYBAHHI TA BUPOBHUIITBI PAKETHUX JIBUT'YHIB

AHoTanisi: Y TEKCTi pO3IIISIHYTO 3aCTOCYBAaHHS aNTHBHUX TEXHOJIOTIH y paKeTHO-
KOCMIYHOMY JBUTYHOOY/yBaHHI, 30KpeMa TEXHOJIOTIIO CEIEKTHBHOTO Ja3€pPHOI0
IUTaBJIEHHST MeTtaneBoro nopomky (SLM). Ommcano npuHmum ii poOoTH, SKHN
0a3y€eThCsl Ha MOMIAPOBOMY PO3IUIABJICHHI METAJIEBOTO IOPOLIKY 32 JIONOMOTOI0
Jla3epHOT0 BUIpOMiHIOBaHHS Ha ocHOBI CAD-Mozerneii, a Tako)k HaBeJIeHO OCHOBHI
mepeBard IMOPIBHAHO 3 TPAaJULIMHUMHM METOJaMH BHPOOHHWNTBA. Po3misHyTO
MOJJIMBOCTI CTBOPEHHS KOMITO3UIIIMHUX, TPaJi€eHTHUX 1 HAHOCTPYKTYPOBaHUX
MaTepiajiB, a TaKOXX NMEPCHEKTUBH BUKOPUCTaHHS TexHouorii Spray forming s
OTPUMAaHHS CIIJIaBiB i3 MOKPAIIEHUMH BIACTHBOCTSIMH.

KarouoBi cjioBa: aquTHBHI TEXHOJIOTII, CENEKTHBHE JIa3epHe IutaBieHHs (SLM),
3D-npyx METAJIOM, KOMIIO3HIIiH1 MaTtepiaim, paKeTHO-KOCMiuHe
JIBUTYHOOY/TyBaHHSI.
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PROSPECTS FOR THE USE OF ADDITIVE TECHNOLOGIES IN THE
DESIGN AND PRODUCTION OF ROCKET ENGINES

Abstract: The text considers the application of additive technologies in rocket and
space engine manufacturing, particularly the technology of selective laser melting
(SLM) of metal powder. The principle of this technology is based on the layer-by-
layer melting of metal powder using laser radiation according to CAD models, and
its main advantages over traditional manufacturing methods are highlighted. The
possibilities of creating composite, gradient, and nanostructured materials, as well
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as the prospects of using Spray forming technology to obtain alloys with improved
properties, are also discussed.

Keywords: additive technologies, selective laser melting (SLM), metal 3D printing,
composite materials, rocket and space engine manufacturing.

Hai0Ounb1 nepcrieKTHBHAM BHJIOM aIMTHBHUX TEXHOJOTIN JIsl 3aCTOCYBaHHS
Y pakeTHO-KOCMIYHOMY [IBUTYHOOYAyBaHHI BBaXKAa€ThCsl IHHOBaIiifHA TEXHOJIOTiS
BHPOOHMIITBA 32 JIONMOMOIOI0 JIA3€PHOTO IUIABJICHHS METAJIEBOTO ITOPOMIKY 32
matemarnaaumMu CAD-monensmu [1]. SLM (Selective laser melting)-TexHomoris
3D-mpyxky ab6o (3D-mpyk MertanmoMm) 1ependavae TOCIHIZOBHE IOIIApOBE
PO3ILIABICHHS MOPOIIKOBOTO MaTepialy 3a JOMOMOIOI0 ITOTY)KHOTO JIa3epHOTO
BHUIPOMiHIOBaHHS. 3a nponomoroio SLM-texHoisorii CTBOPIOIOTH BHCOKOTOYHI
JIeTalli, 3 SIKIX CKJIAJal0ThCS BiIMOBINATBHI BY3JIM Ta arperaTu, a TAKOXK Hepo30ipHi
KOHCTpPYKIIi IiABUIIEHOT HaAIITHOCTI.

Y TOpiBHSHHI 3 TPaWIIHUMH TEXHOJOTISl CEJIEKTUBHOTO JIA3EpHOTO
CIUTABJICHHS Ma€ psiji CyTTEBHX Iiepesar [2]. Bona mo3Bossie BUpimyBaTH CKIAIHI
TEXHOJIOT14HI 3a/1a4i, CKOpOUy€e 00’ €MH Ta TEPMiHN BUKOHAHHS HAyKOBO-IOCIII THUX
1 JOCIIiTHO-KOHCTPYKTOPCHEKUX POOIT, CTa€ MOXIIMBUM BHECEHHS OINEPAaTHBHHUX
3MiH Ha Oy/Ib-SIKOMY €Talli IPOeKTyBaHHs Ta BupoOHuITBa. [leraii, crBopeni Ha 3D-
MIPUHTEP] 3 METaNly, 32 CBOIMH MEXaHIYHIMH BIIACTUBOCTAMH Y JICSIKHX BHIIAIKaX
MIePEeBEPIIYIOTH aHAJIOTH, OTPUMaHIi 3a JOITOMOTOIO JINTTS a00 MEXaHIYHOT OOPOOKH.
3abe3nedyeTscsi €KOHOMIUHA JIOLUIBHICTH ApiOHOCepiiiHOro BHpOOHWIITBA Ta
BUPOOHMITBA KacTOMi30BaHOi MPOAYKIii. YcTaTKyBaHHS Uil AAUTHBHUX
TEXHOJIOTIH JTO3BOJIIE BUTOTOBJISATH CKJIQAHI CHCTEMH OXOJO/KEHHS Ha OCHOBI
ciTYacTUX KOHCTPYKIiH, SKi HEMOXIUBO OTPUMATH TPAIUIIHHUMHA METOIAMH —
JUTTAM a00 ITaMIyBaHHAM. MOMJIMBOCTI MAIMH JO3BOJISIOTH TAKOXK BUPOOIATH
Jetaxi 3 KOMIIO3UTHUX MaTepianiB, BUKOPHCTOBYIOYM KiJIbKa CHCTEM HoOAadi
Pi3HOPITHUX TMOPOWIKiB. € IOCBi CTBOPEHHS TaK 3BaHUX I'pa/lieHTHUX MaTepiaiiB
Croco0OM IMONTapOBOT0 HAHECEHHS Ta CIUIABJICHHS ABOX a00 JEKiJIbKOX MaTepiaiB
3 pi3HUMH (HI3UKO-XIMIYHUMH BJIACTUBOCTSIMU [3].

OTprMaHO KOMITO3MLIHHI Marepiaiy, B SKUX MaTpHYHA OCHOBA ITOCHIICHA
Kepamikoro. Taki MaTepiaiy 1eMOHCTPYIOTh IiIBHILEHY KOPCTKICTH TA CTIHKICTB 10
3HomyBaHHA. CTBOpeHO yHikainbHUI MaTepian Al-Si 3 Bmicrom kpemuito 70% 3a
Barolo. 3MIiHIOIOYH CITiBBIJHOIIEHHS KPEMHII0 Ta aJIOMiHiI0O, MOXHa OTPHUMAaTH
CIUIaBM 13 3aJaHUM KOe(II[iIEHTOM TEpPMIYHOTO pPO3MMpPEHHs (HANpUKIaMd,
MOCTIMHUM y IIMpOKOMY Jiama3oHi Temmepatyp). Texuomoriss Spray forming
CTBOPIOE  TEpCIEKTHBH  JUIS  3aCTOCYBaHHA  HOBHUX  KOHCTPYKIIMHHUX
HAaHOCTPYKTYPOBaHUX MaTepialiB - YHIKaJbHHX CIUIaBiB 3 pIBHOMIpHHM
BKJIIOUEHHSM 10 00'€éMHOI CTPYKTYypH HAaHOYACTHHOK PI3HUX MaTepialiB — METANiB,
BKJIIOYAIOYH PiIKO3EMENbHI, OKCUJIIB Ta iH.
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Bioaiorpagiuni nocunanns

Additive Manufacturing. With Amperprint for 3D-Printing you Have the
Powder to Create. [EnexTponHMit pecypcl:
https://www.hoganas.com/en/powder-technologies/additive-
manufacturing/3d-printingpowders/

NASA tests limits of 3D-prnting with powerfull rocket engine check.
[EnexTpornmii pecypc]: http://nasa.gov

Iarepuer-Bunanns «Design Engineering», «Orbex opens large scale 3D-
printed rocket engine production facility». [Emexrponnuii pecypc]:
https://www.design-engineering.com/orbex-opens-large-scale-3d-printed-
rocket-engine-production-facility-1004037855/
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