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MeTa cTatTi — po3pobKa Knacudikatopa i Knacudgikalii TeXHONOrYHUX NPOLECIB B YMOBaxX KOCMiYHOro
MpOCTOpPY 3a iXHbOK peanisauierd Ha KOCMIiYHii iHAycTpianbHin nnatdopmi. B Halibnmkyomy mainbyTHbOMY
NOACTBO MOXe 3ITKHYTWCA i3 BUKAMKaMU MiaHeTapHOro maclutaby. Hacamnepes Le npo6nema rnobanbHOro
noTenniHHA Ta Npobema 06MEeXeHOCTi iICHYHOUMX 3eMHUX pecypciB. OfHUM 3 OYEBUAHVX BapiaHTiB BUPILLEHHS
LmMX npo6neM € iHAycTpianizauis cnoyYaTky 6/MKHLOrO0, a B MaiibyTHLOMY — AafieKoro KOCMOoCy Ta HeGeCHMX Tifl.
MouaTkoBMM eTanoM iHAyCTpianisaLii KocMocy € CTBOPeHHs Ha opbiTi 3emni KOCMiYHMX iHAYCTpiabHUX nnaT-
thopm. Mpobnema CTBOPEHHSI KOCMIYHOT iHAYCTpianbHOI nnaTopMu € baraTorpaHHoK i MOTpebye 3anyyeHHs
iH(hopmaL,ii pi3HOi cnpsmoBaHOCTI. B gaHwWid yac icHytTb poboTu, AKi NOB'A3aHi 3 peanisaLieto HA3KV TeXHOMOTi-
YHMX NPOLIECIB B YMOBaX KOCMIYHOIO NPOCTOPY, LU0 AOCAIAKYIOTLCS BiANOBIAHNMMN BUEHUMI Ta PO3POBHUKaMU.
Peanizauis yHiKafbHUX TEXHOMOFIYHMX MPOLECIB B YMOBAaX KOCMiYHOrO NPOCTOPY A03BOMISIE OTPMMYBATW MaTepi-
ann 3 AKICHO HOBMMM XapakKTepucTukamun. Po3po6ieHo KOMMIEKC KPUTEPIiB Knacugikallii TeXHONOrivYHMX npove-
CiB B YMOBaX KOCMIYHOr0 MPOCTOPY, 3 BUKOPUCTaHHAM SKMUX PO3P06/eHO KnacugikaTop Ta BUKOHaHO Knacudi-
KaLjito LMX NPOLECiB 3a TXHBbOK peanisalieto Ha KOCMIYHIl iHAyCcTpianbHil nnattopmi. MpoBeaeHo aHani3 Tex-
HOMOFiYHMX MPOLIECIB, LU0 Peani3yroTbCs B yMOBaX KOCMiYHOr0 MpOCTOpY, Ta CHOPMOBaHO KOMMJIEKC iX napameT-
piB, fIKi HEOOXiAHO 3a6€3MeYNTM Ha KOCMIYHIA iHAYCTpia/bHI nnaTdopMi. 3 BUKOPUCTaHHAM KnacudikaTopa
NpoaHani3oBaHo (PYHKLiOHa/IbHI CXEMW Pi3HMX TEXHOMOTIYHMX NPOLIECIB, AIKI MOXYTb 6yTW peanizoBaH/MMK B
YMOBax 6/IMXKHLOro KOCMoCy. ®PYHKLiOHabHI CXeMWU MICTATb OCHOBHI Ta [OMOMIXHI MOAYNi B 3a1eXHOCTi Bij
BUAY TEXHOMOrIYHOrO npouecy. MokasaHo B3aeMO3B’A30K MiX TEXHONOTIYHUMM Ta 6a30BUMU MOLYNAMU IHAYCT-
pianbHOi nnatthopmy. BusHayeHo Ta MoKasaHo Y BUTMAAI CXEMU BaHTXOMOTIK, KaHaW: 3B’A3Ky Ta YnpaBniHHS,
eHepro3abesneyeHHs, 3ab6e3neyeHHs TENOBOr0 PeXXMMY NNaThopmm, BEHTUAALIT Ta BaKyyMyBaHHS.

KntouoBi cnosa: KoCMOC, iHAyCcTpianbHa nnaTgopmMa, TexXHONOriuHi NpoLuecu, BakyyM Ta HeBaromicThb,
PEeYoBMHN Ta MaTepiani, KOCMiYHe CMITTS.

1. AnnaTos A. M., Fop6ynuH B. . KocMuueckne nnatgopmbl 41 OpOUTaIbHBIX NPOMBILLIEHHBIX KOMMIEKCOB:
npo6nembl 1 nepcnekTysbl. BicH. HAH Ykpainu. 2013. Ne 12. C. 26-39.

https://doi.org/10.15407/visn2013.12.026

2. Palii O. S. State of the art in the development of orbital industrial platforms. TexH. mexaHika. 2021. Ne 3.
C. 70-82. https://doi.org/10.15407/itm2021.03.070

3. Ignatiev A. et al. Thin Film Microelectronics Materials Production in the Vacuum of Space. Space Technology
and Applications International Forum (STAIF-97), Albuquerque, NM, CONF 970115, American Institute of
Physics, 1997. P. 685-689. https://doi.org/10.1063/1.47289 (last accessed 20.05.2022).

4. Ignatiev A., Chu C. W. Commercial Aspects of Epitaxial Thin Film Growth in Outer Space. The Space Con-
gress  Proceedings. URL:  https://commons.erau.edu/cgi/viewcontent.cgi?article=2123&context=space-
congress-proceedings (last accessed 20.05.2022).

5. Strozier J. A., Sterling M., Schultz J. A., Ignatiev A. Wake vacuum measurement and analysis for the wake
shield facility free flying platform. Vacuum. 2002. Vol. 64. P. 119-144. https://doi.org/10.1016/S0042-
207X(01)00383-9

6. bivHos B. B., Bnagumupos B. M., KyluHapes H. A. 1 ap. BbipaliysaHune nonynpoBoAHUKOBLIX CTPYKTYP ANs
BbICOKO3(h(PEKTNBHBIX COMHEYHbIX GaTapeil B OTKPbITOM KOCMoce. HoBble MaTepyasibl U TEXHOMOTMN B KOCMU-
yeckoii TexHuke. 2020. T. 1. Ne 1 (31). C. 45-54. https://doi.org/10.26732/j.5t.2020.1.06

7. bavnos B. B., Bnagumupos B. M., Kynnknu C. H. n gp. ObopyaosaHvie Ans BblpalimMBaHWs NoNynpoBOgHUKO-
BbIX FETEPOCTPYKTYP B OTKPLITOM KOCMOCe. HoBble MaTepuasbl 1 TEXHONOMMW B KOCMUYECKON TexHuke. 2021.
T.5. Ne 2 (36). C. 110-115. https://doi.org/10.26732/j.5t.2021.2.06

8. Muenskos O. M. MonynpoBOAHWNKOBbIE BaKyyMHble TEXHONOTMW B KOCMWYECKOM MPOCTPaHCTBE: UCTO-
pus, cocTosHWe, nepcrnekTuBbl. Kocmuyeckoe npubopoctpoeHune. 2018. T. 2. Ne 4 (26). C. 229-235.
https://doi.org/10.26732/2618-7957-2018-4-229-235

9. Bep>kaTbliil B. U., 38opbikuH J1. /1., NBaHoB A. W. 1 ap. MepcneKTvBbl peanmsaunmn BaKyyMHbIX TEXHOMOTWiA B
YCNOBUAX OpOUTaNbHOrO MosneTa. MoBepXHOCTb. PEHTTeHOBCKME, CUHXPOTPOHHBIE U HEATPOHHbIE MCCNeAoBa-
Hus. 2001. Ne 9. C. 64-73.

10. MateHT P® Ha BuHaxig Ne RU2372259, MIMK B64G1/66; B64G4/00. YCTpoiicTBO ANs BbipaliMBaHWs U
06paboTKN mMaTepuanoB B KOCMUYECKOM MPOCTPAHCTBE B YCMOBMAX CBEPXBBICOKOTO BaKyyma W CMocob ero
akcnnyataumn (BapuaHTbl). BanHos B. B., 3BopbikuH J1. J1., ViBaHoB A. W., irHaTbes A. 1 ap. 2008118835/11;
3asB/. 12.05.2008; ony6n. 10.11.2009. Bton. Ne 31.

11. Lockowandt Chr., Yakimova R., Syvaejaervi M., Jznzen E. High temperature furnace for liquid phase
epitaxy of silicon carbide in microgravity. Acta Astronautica. 1999. Vol. 44, No. 1. P. 23-29.
https://doi.org/10.1016/S0094-5765(98)00190-8

123



12. Reibaldi G. European facilities for microgravity and life science research and applications. Proceedings of the
2n d European Symposium on the Utilisation of the International Space Station, ESTEC, Noordwijk, The
Netherlands. 16-18 November 1998. URL: https://adsabs.harvard.edu/full/1999ESASP.433...55R (last ac-
cessed 21.05.2022).

13. Materials Science Laboratory (MSL). Material physics research facility in Destiny. URL:
http://wsn.spaceflight.esa.int/docs/Factsheets/15%20MSL%20LR.pdf (last accessed 21.05.2022).

14. KocMmnyeckoe maTepuanosefeHvie. BeefeHue B Hay4Hble OCHOBbI KOCMUYECKOW TexHonoruu: ep. ¢ aHrn.
Moa pefakumeii doiiepbaxepa b., Haymana P. ., Xamaxepa I". M.: Mup, 1989. 478 c.

15. Rosenberger F., Banish M., Duval W. M. B. Vapor Crystal Growth Technology Development. NASA Tech-
nical Memorandum, December, 1991, Ne103786. URL: https://core.ac.uk/download/pdf/42814442.pdf (last ac-
cessed 25.05.2022).

16. Nuyesckuii b. B. BakyymHas MeTannyprvs ctanu u cnnasos. M3g-8o «MeTtannyprus», 1970. 258 c.

17. CamapuH A. M. BakyymHasa MeTtannyprus. ocyfapCTBeHHOe Hay4HO-TEXHMYECKOe M3AaTensCTBO NuTepa-
TYpbl MO YEpHOIA 1 LBETHON MeTannypruum, 1962. 512 c.

18. Banhart J. And other Development of advanced foams under microgravity. Proceedings of the First
International Symposium on Microgravity Research and Aplications in Physical Sciences and Biotechnology
held 10-15 September, 2000, Sorrento, Italy. URL: https:/articles.adsabs.harvard.edu/cgi-bin/
nph-iarticle_query?2001ESASP.454..589B&defaultprint=Y ES&filetype=.pdf (last accessed 20.05.2022).

19. Garcia-Moreno F., Banhart J. Metallic foam experiments under microgravity. URL: https://www.helmholtz-
berlin.de/media/media/spezial/people/banhart/html/B-Conferences/b103_garcia2008.pdf (last accessed
20.05.2022).

20. Banhart J. Manufacture, characterisation and application of cellular metals and metal foams. Progress in
Materials Science. 2001. Vol. 46. P. 559-632. https://doi.org/10.1016/S0079-6425(00)00002-5

21. Ashby M. F., Evans A. G., Fleck N. A., Gibson L. J., Hutchinson J. W., Wadley H.N.G. Metal Foams: A De-
sign Guide. Woburn: Butterworth-Heinemann, 2000. 263 p.

22.Banhart J. Metal Foams: Production and Stability. Advanced Engineering Materials. 2006. No. 8(9).
P. 781-794. https://doi.org/10.1002/adem.200600071

23. MateHT CLLUA Ne US5073317, MINK B29D22/00. Large sphere production method and product. Brotz G. R.
384550. 3asBn. 24.06.1989 ; ony6n. 17.12.1991.

24. MateHT CLUA Ne US5507982, MIMK B29C44/06. Method of large sphere production at zero gravity.
Brotz G. R. 262509. 3aasn. 20.07.1994 ; ony6n. 16.04.1996.

25. MateHT CLUA Ne US 5693269, MIMK B29C39/10. Sphere production process at zero gravity. Brotz G. R.
550004. 3asBn. 26.10.1995 ; ony6n. 02.12.1997.

26. Tamaru H., Koyama Ch., Saruwatari H., Nakamura Y., Ishikawa T., Takada T. Status of the Electrostatic
Levitation Furnace (ELF) in the ISS-KIBO. Microgravity Science and Technology. 2018. Vol. 30. P. 643-651.
https://doi.org/10.1007/s12217-018-9631-8

27. Electrostatic Levitation Furnace — ELF. JAXA. URL: https://iss.jaxa.jp/en/kiboexp/pm/pdf/elf_e_151120-
2.pdf (last accessed 25.05.22).

28. bengakos V. T. TexHonorus B Kocmoce. M.: MalumHocTpoeHue, 1974. 292 c.

29. bapmuH W. B., MoptoHos E. ., Eropos A. B. n gp. O6opyaoBaHue KOCMUYeCKOro Npou3BoacTea; Mog o6,
pea. B. IN. bapmuHa. M.: MalumHocTpoeHue, 1988. 256 c.

30. Menya A. L. CtapT kocMuyeckoin TexHonorum. M.: Hayka, 1990. 188 c.

31. EBuy A. ®. ViHaycTpums B kocmoce. M.: Mock. Pa6ounii, 1978. 224 c.

32. Sivolella D. Space Mining and Manufacturing. Springer Nature Switzerland AG, 2019. 207 p.
https://doi.org/10.1007/978-3-030-30881-0

33. Skomorohov R., Welch C., Hein A. M. In-orbit Spacecraft Manufacturing: Near-Term Business Cases Individ-
ual Project Report. International Space University. Initiative for Interstellar Studies. 2016. URL:
https://hal.archives-ouvertes.fr/hal-01363589 (last accessed 20.05.2022).

34. Cozmuta 1., Rasky D. J. Exotic Optical Fibers and Glasses: Innovative Material Processing Opportunities in
Earth’s Orbit. New Space. 2017. Vol. 5, Ne 3. P. 121-140. https://doi.org/10.1089/space.2017.0016

35. Tucker D. S., Ethridge E. C., Smith G. A., Workman G. Effects of Gravity on ZBLAN Glass Crystallization.
Annals New York Academy of Sciences. 2004. https://doi.org/10.1196/annals.1324.012

36. Patent USA Ne US10899651, IPC C03B37/02; C03B37/012; C03B37/025; C03B37/027; C03B37/029;
C03B37/03; C03B37/07; C03C13/04; C03C25/105; C03C25/106; C03C25/6226; G02B6/02. System and
method for manufacturing optical fiber. Clawson J., White R., Pickslay N., Snyder M., Powers G. Y., Paul-
gin N. US16/045732; fil. 25.07.2018 ; publ. 26.01.2021.

37. Patent USA Ne US10927032, IPC C03B37/02; B01D29/56; B01D29/60; C03B37/012; C03B37/025;
C03B37/027; C03B37/029; C03B37/03; CO3B37/07, C03C13/04; C03C25/105; C03C25/106; C03C25/6226;
G02B6/02. System and method for manufacturing optical fiber. Clawson J., White R., Pickslay N.,
Snyder M., Powers G. Y., Paul-gin N. US16/045730; fil. 25.07.2018 ; publ. 23.02.2021.

38. Bauer J., Hymer W. C., Morrison D. R. and other. Electrophoresis In Space. Advances in Space Biology and
Medicine. 1999. Volume 7. P. 163-212. https://doi.org/10.1016/S1569-2574(08)60010-6

39. The Orbital Debris Quarterly News. NASA JSC Houston. 2021. Vol. 25, Iss. 1. P. 11.

40. AnnaTos A. M., MNonbawTeinH KO. M. banimcTuuecknin aHanus pacnpegeneHms opoyuT KoCMUYeckmx annapa-
TOB Pa3MYHOrO (YHKUMOHANbHOTO Ha3HayeHWs. TexHuueckas MexaHuka, 2017. Ne2. C. 33-41.
https://doi.org/10.15407/itm2017.02.033

124



41. AnnaTos A.N. KocMmuueckuii Mycop: acnekTbl npobnembl. TexHiuHa MexaHika. 2018. Ne 1. C. 30-47.
https://doi.org/10.15407/itm2018.01.030

42. 3asBKa Ha MaTeHT Ha BUHaxig YKpaiHu Ne a202201533, MK B64G 1/00, B64G 1/64, B23K 9/04. Cnoci6
nepepo6Kn (parmMeHTiB KOCMIYHOrO CMITTA NPUPOAHBOrO Ta LUTYYHOTO MOXOMKEHHSA B €NeMEHTWN KOHCTPYKLT
06’€eKTiB KOCMIYHOT TEXHIKM Ta KOCMiYHa iHAyCTpiabHa nnaTdopMa 415 Moro 3giicHeHHs / AnnaTos A. M.,
Manit O. C. a202201533; 3asBn. 13.05.2022.

OtpumaHo 01.06.2022,
B OCTaTO4YHOMY BapiaHTi 27.06.00.2022

125



