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[HonynspHocTs Manbix kKocMuueckux annaparoB (MKA), Takux kak HAaHOCITYTHUKH, BO3PAcTaeT
C KaXXJbIM I0JIOM, B TOM 4ucJie 0Jaroaapsi BO3MOXHOCTH MX MOMYTHOTrO 3amycka. OJHUM U3 BaXKHbBIX
BUZOB Ha3eMHOro tectupoBanus HTux MKA sBIsIIOTCS BHOPOAMHAMHYECKHE HCIBITAHUS.
PasmerieHne HaHOCITYTHUKOB Ha paboyeM CTOJE€ BHUOpAMOHHBIX CTEHJOB, KaK MpPaBUIIO,
OCYILIECTBIISIETCSl IIOCPEACTBOM HMHUTATOPOB TPAaHCHOPTHO-NyckoBoro koHteiHepa (MUTIIK).
[IpoextupoBanne UTIIK sBnsiercs mensio, Iisl JOCTHXKEHUS KOTOPOW, HEOOXOIMMO YYHUTHIBATH HE
TOJILKO OCOOCHHOCTH YCTPOCTBAa HAHOCITYTHHKOB, HO 1 TEXHUYECKHE BO3MOXXHOCTH BUOPOCTEH/IOB.

B nanHo# pabote npencrasiensl yauBepcanbibie UTIIK mis ciyrHukoB crannapta CubeSat ot
1U mo 12U, cnpoektupoBannbie B CAIIP «Kommac 3D» u wu3rotoBieHHble B AMYpCKOM
rocynapctBeHHOM yHUBepcurere (AMI'Y). B xone npoekrupoBanus aanubix UTIIK Takxe pemanuce
3aaud CBSI3aHHBIE C PAcyeToOM COOCTBEHHBIX YaCTOT KOJEOAHMMITHUX YCTPOWCTB, NMPOBEIAEHHBIC
B CAIIP «SolidWorksy. TTo pe3ynbraTam MOJETMPOBAHUS U TECTUPOBAHHS N3TOTOBICHHBIX 00pa3IioB
UTIIK Bce ycTpoiicTBa MOKa3ajau, YTO OTBEYAIOT 3a/JaHHBIM TpPeOOBAHMSIM Uil OCYILECTBICHHS

BI/I6pOlII/IHaMI/I‘IeCKI/Ix HUCIIBITAaHUH HaHOCITYTHHKOB.

a o
Puc. 1. Pa3pabotannsie 8 HOL| AMI'Y yHHBepcaiabHbIE HUMHUTATOPBI TPAHCTIOPTHO-ITYCKOBBIX KOHTCHHEPOB:
a — s HaHocmytHukoB CubeSat ot 1Ugo 12U [1]; 6 — mis nanocnytaukos CubeSat ot 1Umo 3U
(3asiBka Ha nose3nyro mozenb Ne 2021139634. [ara perucrparmu: 29.12.2021)
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Ha puc. 1 mnpeacraBinensr pazpaborannbie B HOL[ AmI'Y yHHBepcalbHBIE HMHTATOPBI
TPaHCIIOPTHO-ITYCKOBBIX KOHTEHHEPOB Jisi HaHOCyTHUKOB CubeSat, kaxaplii 13 KOTOPBIX BKIOYAET
B ce0s: OCHOBaHHWE B BHJE IUTUTBI C OTBEPCTUSAMH IS KPEIUICHHS K CTOJly BUOPOCTEH[IA,
BEpPTUKAIbHbIE OOKOBBIE CTEHKH C YIJIOBBIMU HANpaBISIONIMMH JUIS  yJEp:KaHUsS KOPITyCOB
HacnyTHHKOB CubeSat, BepxHeit ropU30HTAIBHOM KPBIIIKK C OTBEPCTHIMH Il YCTAHOBKU JaTYMKOB
BuOpomerpa Ha kKopnyc MKA, a Takke BEpTHUKAJIbHBIX 3alHEH M mepenHei Kpbimek. Orinnyne
3aKiouaeTcsi B crocobax ycraHoBkd HaHocnmyTHukoB B WTIIK, Hamuuuu HampaBlgoIIUX,
BeEIXOMAMMX 3a mpeaenbl koprmyca MTIIK, a Takxke cmocobax monanpyxunuBanus MKA. Jlns
tectupoBanusi cnytHukoB CubeSat 1U um 2U, B obOoux UTIIK wucnonb3yroTrcst crenuaibHbIC
IIPOCTABKHU.

BaxxHoll mpolenypoll MEXaHWYECKOrO aHalau3a SBIAETCS MOJANbHBIM aHalu3, KOTOPBIU
npeIHA3HAYCH IS ONPEICICHHSI COOCTBEHHBIX YacTOT U POpM KoJIeOaHU FJIEMEHTOB KOHCTPYKIIHH,
no3BoyOIKN n3bexarh Bo30yxaeHus neraneir MTIIK Ha ogHOM W3 COOCTBEHHBIX YacTOT B
mpolecce SKCIUTyaTalldd, YTO BeChbMa aKTyallbHO, IOCKOJBKY IIOCIETHEE CBSI3aHO C BUOpO-
JTMHAMAYECKUMHU UCTIBITAHUSAMH [2-4].

Pacuer cobcTtBeHHBIX YacToT kKojebanuii oboux MTIIK Obu1 mpoBenen B auamna3one ot 142,19
no 2189,60 I'u. B pesynbrare, aHanu3 JaHHBIX Mokasai, 4yto s mepBoro UTIIK (cMm. puc. 1la)
MaKcHUMajbHas 3azelicTBoBaHHas d(ddexkTuBHas macca cocrtaBmsier 10% Ha 2 Mome C YacTOTOH
793,08 ', a nst BToporo UTIIK (cm. puc. 16) makcumainbHas 3anerictBoBaHHas 3¢ peKkTHBHAS Macca
cocraBnsier 0,048% naBcémumuanazone yacTtoT. [lomydeHHBIE pe3ynbTaThl CBUACTEILCTBYIOT O TOM,
yTo 00e paccmarpuBaeMbie KoHCTpykimu UTIIK nMeroT moctaTouHblid 3amac MPOYHOCTH, TPU ITOM
BhIe oH y BToporo UTIIK.
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The popularity of small spacecraft, such as nanosatellites, is increasing every year, including
due to the possibility of their associated launch. One of the important types of ground testing of these
small spacecraftare vibration-dynamic tests. The placement of nanosatellites on the desktop of
vibration stands, as a rule, is carried out by means of simulators of a transport and launch container.
The design of the simulators of a transport and launch container is a goal, to achieve which, it is
necessary to take into account not only the features of the device of nanosatellites, but also the
technical capabilities of vibration stands. This paper presents universal simulators of a transport and
launch container for CubeSat standard satellites from 1U to 12U, designed in CAD "Compass 3D"and
manufactured at Amur State University (AmSU). During the design of the simulators of a transport
and launch container data, tasks related to the calculation of the natural oscillation frequencies of these
devices, carried out in CAD "SolidWorks", were also solved. Based on the results of modeling and
testing of manufactured simulators of a transport and launch container samples, all devices have
shown that they meet the specified requirements for the implementation of vibrodynamic tests of
nanosatellites.
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