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A work is directed at studying the regularities of impact and penetration of the bodies of vari-
ous shapes taking into account changes of environmental parameters, shape and material of strik-
ers. Applying the model of local interaction (LIM), which is based on the quadratic dependence of
the normal pressure on the body surface on the velocity of penetration, is used. The parameters of
LIM, which are based on a new analytical solution of the problem of the expansion of a spherical
cavity with the assumption of the medium incompressibility behind shock wave front, were deter-
mined. The solution and the numerical calculations of the full formulation at supersonic velocities
cavity expansion are similar.

The investigation of the applicability of LIM is based on numerical calculations of the process
of impact and penetration of a rigid sphere in a sandy soil with constant velocity when the penetra-
tion of internal friction coefficient in the acceptable range, was conducted. It is shown that the error
of LIM is based on solutions of the problem of the expansion of a spherical cavity in the determina-
tion of the maximum resistance velocity force of +10 — 15%. The error in determining the quasista-
tionary value of the force ranges from 100% to 15%. The ratio of the maximum and the quasi-
stationary values of the resistance force to the penetration of spheres into a soil may serve as the
criterion of applicability of LIM.
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O NPUMEHUMOCTW MOLENEW NOKANBbHOIO B3AMMOJENCTBUA
Anga ONPEAENEHNA CUN CONPOTUBIIEHUA BHEAPEHUIO 3ATYMIEHHbIX
TEN BPALLEHUA B HEJIMHENHO-CXKUMAEMbIU TPYHT

B.l'. BaxeHoB, B.J1. KotoB., E.}HO. JIUHHUK

PaboTta HanpaBneHa Ha M3y4YyeHWe 3aKOHOMEpPHOCTEW npouecca ygapa M NPOHUKaHUA Ten
pasnMyHon hopMbl C Y4ETOM U3MEHEHUSA NapamMeTpoB cpedbl, PopMbl U MaTepmnana yaapHUKOB.
MpumeHsaeTca moaene nokansHoro B3anmogenctanga (MJ1B), ocHoBaHHas Ha kBagpaTU4HOW 3aBu-
CMMOCTW HOPMaribHOro HanpsbPKeHUs Ha NOBEPXHOCTM Tena OT CKOpPOCTM npoHukaHus. Onpepene-
Hbl napameTpbl MJ1B Ha OCHOBE HOBOro aHANIMTUYECKOrO peLleHna 3aga4dm o paclumpeHnn cdepu-
YecKoW NOSIoCTU B MPeAnonoXeHUNn HeCKNMMaeMoCTn cpedbl 3a (PpOHTOM yaapHOW BOMHbI. [Noka-
3aHa 6nN130CTb NOMYyYEHHOrO PeLUeHUs U YUCNEHHbIX pacyeToB B MOMHON NMOCTAaHOBKE NpW CBEpPX-
3BYKOBbIX CKOPOCTSIX pacLUMpeHusi NOIoCTH.

lMpoBeneHo uccnegoBaHne npuMmeHnmoctn MJ1IB Ha ocHOBe 4YMCIEHHbIX pacyeToB npouecca
yoapa 1 NpoHUKaHNS XecTKon cdepbl B MecHaHbl FPYHT C NOCTOSIHHOW CKOPOCTLIO BHEAPEHUS Npu
N3MeHeHUN KO3(PULUNEHTA BHYTPEHHErO TPEHUS B OOMYCTUMOM AuanasoHe. [lokasaHo, 4YTo no-
rpewHocTb MJIB Ha ocHOBe pelueHns 3agayum o paclumpeHmm cdepmyeckon nonocTn B onpeaene-
HUM MakcMMyma cunbl conpoTusneHms coctaenset +10 — 15%. Owwnbka onpegeneHus Keasucra-
LMOHApPHOro 3HadeHus cunbel Bapbupyetca ot 100% go 15%. Kputepuem npumeHumoctn MJIB
MOXET CMYXWUTb BEMMYMHA OTHOLUEHMS MaKCUMaribHOro MU KBa3uCTaLUWMOHAPHOIO 3HAYeHW Cunbl
COMPOTMBIEHNS BHEOPEHUIO Chepbl B FPYHT.

KniouyeBble crnoBa: pacluMpeHne cqepunyeckon nonocTu, rpyHToBasa cpefa, yaapHas agua-
6aTa, Mmogenb foKanbHOro B3aMMoaencTBUS.



