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AHAJII3 HAMIPY?KEHO-AE®OPMOBAHOI'O CTAHY EJIEMEHTIB
KOHCTPYKIII KOCMIYHOI I'OJIOBHOI YACTI ITPU ITPOBETEHHI
CTATUYHUX BUITPOBYBAHb

AwnoTtanisi. [IpoBeeHo aHaji3 HanpyXeHo-1eGOPMOBAHOTO CTaHy €JIEMEHTIB KOHCTPY-
KI[i1 KOCMIYHOI TOJIOBHOT YaCTHHH HAa HABAHTA)KEHHSI peajli3oBaHi B [IPOLIECi IPOBEICHHS 3a-
JIKOBUX CTaTHYHUX BUIPOOYBaHb. BuzHaueHO HaliMeHII «HeOe3NneuHi», 3 TOYKH 30py MILHO-
CTi, BUIIAJIKW HABaHTAXXEHH:. 3a pe3yJibTaTaMH [POBEACHUX PO3PAXYHKIB Ta 3 METOIO CKOPO-
YEHHS CTPOKIB TPOBEICHHS CTATHYHHX BHUIPOOYBaHb MPUHHATO PILLICHHS PO CKOPOYCHHS
o06csry BUIpoOyBaHb. BUKIIFOUCHO BUMAIKH HABAHTAXKCHHS, B KX 32 pe3yJIbTaTaMH po3pa-
XYHKY HE peali3yloThCs MaKCHMaJIbHI 3HAYCHHS HanpyskeHb. [Ipy 1[bOMY, CTaTHYHI BHIIPO-
OyBaHHs [IPOBEJICHI B TOBHOMY 00CSTY, KOHCTPYKIIO JIOMYIICHO 10 BUKOPUCTAHHS B JIbOT-
HOMY Bup0Oi. Pe3ynpTaTi mycky 3a10BiIbHI.

Kiro4oBi ci10Ba: cKiH4E€HHO-€JIEMEHTHA MO/IeIIb, KOCMIYHA I'OJIOBHA YaCTHHA, HAIpy-
JKEHO-1epOPMOBAHHIA CTaH, 3QJIIKOBI CTATHYHI BUIPOOYBAaHHS, BUIIaAKNH HABAHTAXKEHHS, CKO-
POYEHHS CTPOKIB IPOBEICHHS BUNPOOYBaHb.
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ANALYSIS OF THE STRESS-STRAIN STATE OF THE STRUCTURAL
ELEMENTS OF THE SPACE HEAD MODULE DURING STATIC TESTING

Abstract. An analysis of the stress-strain state of the space head module structural
elements for loads implemented in the process of conducting qualifying static tests was carried
out. The least “dangerous” loading cases in terms of strength have been identified. Based on
the result of calculations and in order to reduce the time required to conduct static tests, a
decision was made to reduce the scope of tests. Loading cases in which the calculation results
did not result in the maximum stress values being realized were excluded. At the same time,
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static tests were carried out in full, the design was approved for use in flight product. The
launch result were positive.

Keywords: finite element model (fem), space head module (shm), stress-strain state,
experimental data, operating conditions, qualifying static tests, loading cases, reduce the time
required to conduct static tests.

ITpu npoBeJeHI HA3EMHOTO EKCIIEPUMEHTAIBHOTO BiANPAIFOBAHHS PAKETHOI TEXHIKH
KOCMIYHOT'O IPU3HAYCHHS, BAKJIMBUM MUTAHHAM € aKTop yacy 3a iKHil KOHCTPYKLis Ipoiiie
Ha3eMHe BiNPAIIOBaHHS Ta OTPUMAE J03Bi HA BUKOPUCTAHHS B JIbOTHOMY BHpoOi. Lle nu-
TaHHI CTAa€ OCOOINBO BAKIIMBUM KOJIH ITYCK PAaKeTH-HOCIS HE MOYKHA BigKiIanaty (MiAroToBKa
Ha3eMHOT0 KOMILIEKCY Ta KOCMIUHHX araparis, BIKHO IyCKY, T03BiJ Ha MyCK Ta iHIle). 3 Me-
TOI0 CKOPOYEHHS 4Yacy 3aliKOBHX CTaTHYHHUX BUIPOOYBaHb OYJIO NPUIHATE PillIeHHS IPOBe-
CTH JIOJATKOBHH aHaIi3 HANPYXeHO-1e(OPMOBAHOIO CTaHY €JIEMEHTIB KOCMIYHOI TOJIOBHOI
yactuay (KI'Y) Ha HaBaHTa)KeHHSI, SIKi peani3yIoThCs IPH IPOBECHI X BUIPOOYBaHs [1].

Mera naHO1 po60TH — BH3HAYECHHS HANPYXEHO-e(OPMOBAHOTO CTAHy €IEMEHTIB KO-
CMIYHOT FOJIOBHOT 4acTi IPHU MPOBEJICHI CTATHYHHUX BUMPOOYBaHb. AHANI3 OTPHMaHHX PE3YIib-
TaTiB Ta NPUHHATTS OOIPYHTOBAHOTO PIillICHHS PO BUKJIIOYCHHS JICAKHX BHIIA/IKiB HABAHTa-
JKEHHS 3 IIPorpaMy BUIIPOOYyBaHb 11 CKOPOUESHHS Yacy Ha3eMHOT'O BiJlIIPAIIOBAHHSI.

BupinieHHs nocTaieHol 3a1a4i IPOBOJMIOCH PO3PAXYHKOBUMH METOJIAMH Ta eKCIle-
pumenTanbHo. [loOymoBaHo ckiHueHHO-eneMeHTHY Mozenb KI'U Ta Bu3HaueHo ii Hampy-
JKEeHO-1epOpMOBaHHIA CTaH IPH poBezeH] BupoOyBans [2]. [IpoBeneHo anai3 HanpyxeHo-
JIe)opMOBAaHOTO CTaHy €IEMEHTIB KOCMIYHOI TOJIOBHOI YacTi B IIPOIIECi IPOBEACHHS CTaTHY-
HUX BUNPOOYBaHb. 3a pe3yIbTaTaMy IPOBEIECHOT0 aHANII3y CKJIaJCHO 3BEJICHY TaOIHIIIO PO3-
PaxyHKOBHX HaIlpy)KeHb, BHHUKAIOUHX ITiJ] 4ac MPOBEICHHS BUNPOOYBaHb B CIEMEHTAX KOH-
ctpykuii KI'U Ha ocHOBI K01 Oyi10 IPUHHATO OOIPYHTOBAHE PIMIEHHS IIPO CKOPOUEHHS 00-
cAry BUNPoOyBaHb.

IIpoBeneHuit anani3z Ta OTpUMaHi €KCIEPUMEHTANIBHI Pe3yJIbTaTH OKA3aIH JOCUTh BU-
COKY KOPEJILI0, 10 JIO3BOJIMIO CKOPOTHTH 4ac MPOBEICHHS BUIPOOYBaHb Ta JOIYCTHTH
KOHCTPYKIIiO 10 BUKOPHCTAHHS B IbOTHOMY BUPOOi HE MOPYILIyI0YH BUMOTH HOPM MillHOCTI
paketu-Hocis [3]. 3romom myck PH 3 BcranoBinenum KI' mpoiimos ycmimHo. Bee koprcHe
HaBaHTA)XCHHS BUBEJICHO Ha PO3PAaXyHKOBI OpOITH.
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