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KiroueBbIM HanpaBlIEeHUEM B MOBBIILICHUM JaJIbHOCTH M CKOPOCTH IMOJETA
netatenbHbIX anmnapatoB (JIA) ¢ BHyTpuarMochepHOW 30HOUM 3KCILTyaTaluu
ABJISACTCS INPUMEHEHUE MNPSIMOTOYHBIX BO3AYLIHO-PEAKTUBHBIX JBUrATENICH
(ITBPJI). JIroGoit BO3MyIIHO-pEAKTUBHBINA ABUTATEIh HUMEET BO3yX03a00pHOE
YCTPOIMCTBO M BBIXOJHOE COIUIO JUIsl BBIMYCKa paOO4MX ra3oB, CHJIa PEAKIHUH
KOTOPBIX CO3/1aeT pabouyto TATY.

IIpsMoTOUHBIE  BO3AYLIHO-PEAKTHUBHBIE  JBUraTeIM  HUMEKT  BXOJAHOM
muddy3op, Kamepy CropaHusi ¢ TOPIOYHMM, BOCIUIAMEHUTEIbHBIE YCTPOWCTBA,
CTaOMIIM3aTOPhl TJIAMEHU M BBIXOJHOE corio. Cxkartue Bo3nyxa B auddysope
IIBPJI mpoucxoauT 3a CYeT €ro KUHETUYECKOW SHEPrUM, BCIEACTBUE YErO
[IBP/] moryTt pabotath TOJIBKO B MOTOKE Bo3ayxa. HabOeraromuii moTok Bo3ayxa
MOCTYMaeT B pacmupstomuics auPpdhy3op M YaCTUYHO TEPSET CKOPOCTb.
JlaBieHue, MJIOTHOCTh M TeMmIeparypa Ha BXojae B Aup(y30p MOBBILIAIOTCS U
TeM Oousbllie, 4YeM OoJblle HadalbHas CKOpOCTh mnoToka. [lomxkateii B
muddy3ope BO3IYX TMOCTYNaeT B KaMepy CrOpaHus U CMEIIHUBAaeTCs C
MPOAYyKTaMU Ta3u(UKaIMU TOPIOYEro, MMEIOIIUMHM HEJOCTATOK OKUCIUTEINS.
[Ipu cropanum o0pa3oBaBLICHCS Ta30BOM CMECH SHTAIbIIMS BO3pPACTAET, a
JABJICHUE HE3HAYUTEJIbHO YMEHbIIAeTCsA. IIpOmyKThl CropaHuss HCTEKAaIOT U3
BBIXOIHOT'O COILJIa CO CKOPOCTHIO, OOJIBIIEH CKOPOCTH HAabETraroIero noTokKa.

IIpu nonere JIA co CKOPOCTBIO, B TpU pa3a MPEBBIIIAIOIIEH CKOPOCTh 3BYKa,
naeineHne B kamepe IIBPJI moxer moBeicuThbes mpumepHo B 25 pa3. llpu
CKOpPOCTAX, MEHBIIUX IPUMEPHO IIOJOBUHBI CKOPOCTH 3BYKA, IIOBBILICHUE
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JaBJIEHUsI 3a CYET TOPMOXKEHHS Haberawmiero moroka B auddysope
He3HauuTenbHOo (He Ooisiee, uem Ha 20 %), cBOOOAHASI SHEPrUs TOPSUYUX ra3oB
Majga, M B KHHETUYECKYIO OJHEPruro0 mpeodpasyeTcs JMIIb Majas 4YacTb
OHTAJIBIIMU MPOLYKTOB CropaHus. BcieacrtBue 3TOro npu MajblX CKOPOCTIX
(uncnax Maxa M<0.5) [IBP/l neappexruneH.

OnuuMm u3 cioco60B nosbieHust Y dexkruBaocty [IBP] siBnsercst mogorpes
nocrynampmero B aud@y3op Bo3ayxa, BCICACTBUE 4YEro [JaBJICHUE B
IIPSMOTOYHOM JBUTaTese 3aMETHO MoBblaercs. [Ipu 3TomM 3a cuer morepb
DHEPrMU Ha TPEHUE U YJIapbl CKOPOCTb MCTEYEHUs MEHBIIE CKOPOCTH BO3AyXa
Ha Bxoxe B auddy3op U Ha JBUrareiab JACHCTBYeT TOJBKO CHiIa
a’pPOAMHAMHUYECKOr0 CONpOTHUBIEHUS. [Ipu CKOpPOCTAX mosiera, NMPEeBBILIAIOIINX
CKOPOCTb 3ByKa 0oJjiee, YeM B TPHU pasa, IPSIMOTOUHbIE IBUTATEIN OKa3bIBAIOTCS
0oJyee SKOHOMUYHBIMM, YEM KaKue-TuOo Ipyrue JBUraTeibHble YCTaHOBKU. B
PAKETHO-IIPSMOTOYHBIX JABUIATENSAX B Ka4€CTBE MCTOYHUKA TEIUIOBOM 3HEPIUU
MOTYT NPHUMEHSTHCS KUAKUE, TBEpAbIEC, NAcTOOOpa3Hble M MOPOLIKOOOpa3HbIE
TOILJIMBA.

B IIBPJl roprouee BbIOMpaeTcss IO TEIUIOTE CrOpaHUs, CTOMMOCTH H
AKCIUTyaTallMOHHBIM XapaKTepUCTUKaM. Bpicokas Oammctuyeckas 3hdexTus-
HOCTh TBepabIX roprouux marepuanoB (TI'M) moxeT ObITh JOCTUTHYTa IyTeM
WCIIOJIB30BAaHUsI KOMIIOHEHTOB C BBICOKOW IIJIOTHOCTBIO, IPU TOPEHUM KOTOPBIX
BBIZICJIIETCSI MAKCHMAJIBHOE KOJIMYECTBO TEIUIOTHI, 4 B IPOAYKTaX CropaHus
npeoOiasaeT o JIETKUX JBYXaTOMHBbIX Ta3oB. OpHako nipu pa3paboTke
onTuMaibHBIX Kommosunuid TI'M, obGnagaronmx yka3aHHBIMH CBONCTBaMH,
HEOOXO/IMMO YYUTHIBATH HAKJIAJbIBAEMOE HA COAEPIKAHUE TOPIOUYETO-CBSA3YIOLIETO
orpaHuydeHue: 00beMHast A0JS TOPIOYErO—CBS3YIOLIETO B COCTaBE KOMIIO3UIIMU HE
JOJKHA OBITh HW)KE BEJMYMHBI, 00€CIEeUMBAIOIIEH BO3MOKHOCTh WM3TOTOBIICHUS
3apsiia ¢ TpeOyeMbIMU (PU3HKO-MEXaHUYECKUMHU XapakTepucTukamu. PazpaboTka
TI'M ¢ BBICOKOH TEIIOTBOPHOM CHOCOOHOCTBIO M CKOPOCTHIO Ta3u(UKAILMU TPU
o6ayBe TI'M 1103BYKOBBIM U CBEPX3BYKOBBIM IIOTOKaMH BO3AyXa SBISETCS
aKTyaJIbHOU 3a7a4cil.

He menee akrTyanpHa 3aadya MOJEIMPOBAHUS HECTALIMOHAPHBIX IPOLIECCOB B
nporounoM Tpakte ['TIBPJ[, chHaGxennom 3apsgom TI'M. MaremaTtuueckoe
MozaenupoBanue TteueHus B wmoxensax [TIBPJl no3Bonser yxe Ha drtane
IPOCKTUPOBAHUSA ONIPENACINUTh CTPYKTYPY IIOTOKA U pPACIPENEIICHUs Ta30-
IUHAMUYECKUX TNapaMeTpoB (IaBJI€HUE, CKOPOCThb, TeMIeparypa) MO KaHaly
Mozaenu c¢ ydyetoMm Traszupukanuu TI'M u  u3MEHEeHusT TreoMeTpUYeCcKUX
[apamMeTpoB KaHana Bciencrsue Boeiropanus TI'M. Jlng  mocTpoeHus
aJIeKBaTHBIX MAaTeMAaTHYECKUX MOJEINEH MoiayueHue oObEeKTUBHOM 3KCIIEpUMEH-
TaJdbHOM MH(OpPMAIUU O Ta30IMHAMUKE U TEIUIO0OOMEHE MPHU TEYEHUHU Ta30BOro0
nmoToka B kaHaje obpasna TI'M B auamnazone uncen Maxa M = 0.2 + 6.0.

JIns DKCHEPUMEHTAIbHOIO MCCIEAOBAHUSA CTPYKTYphl IIOTOKA B KaHAJE
CJIIOKHOHM (DOpMBI pazpaboTaHbl TUIOCKas U ocecumMmerpuuHas moaenu ['TIBPI] u
IIPOBEJICHBl HCHBITAaHHUS B pPAacCMAaTPUBAEMOM Juana3oHe uyucesnl Maxa Ha

10



MOJICPHU3UPOBAHHOM a’3pOJMHAMUYECKON YCTaHOBKE. B mporecce ucnblTaHuN
paspaborannbix Mozeneit ['TIBPJ] nmonyuena nndopmamnus o moiasix ckopoctei,
TEeMIIEpaTyphl U JABJICHUS.

PaGoTta BbINONIHEHA TIPU YaCTUYHOUN (puHAHCOBOW mopajaepx ke rpant POOU
No 14-38-50592-mon1 HP.
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The research of the behavior of certain natural materials are now relevant.
This is due to the development of the northern territories, the extraction of
natural resources in the Far North, etc. Currently, few works were devoted to
this scientific problem (Carney K.S. et al. 2006; Combescure A et al. 2011;
Sherburn A. et al. 2010; Gorelski V.A. et al. 2012; Orlov M. Yu. et al. 2014). It
is known that many natural materials under certain conditions have a common
mechanism of destruction.

Ice is a little known natural material. The modern concept of failure the ice
are just beginning to develop. This is due to the complex structure of the ice, the
presence of phase transitions during deformation, unique plastic properties.
There are over 16 types of ice, the latter type of ice has an extraterrestrial origin.
In the United States resumed the program “SCICEX” within which there is a
collection of scientific data using the ships of the Navy. The existing
experimental data on dynamic loading of ice is not consistent with each other
due to the complex structure of ice. Experimental data on explosive loading of
ice were not found.

In laboratory 21 of the Research Institute of Applied Mathematics and
Mechanics at Tomsk State University has developed a new physical-
mathematical model of ice behavior under the shock and explosive loads, a
numerical method to calculate its stress-strain state with allowance for its
fragmental failure (Glazyrin V.P. et al. 2006;). Also the scientific data
(theoretical and experimental) on the behavior of polycrystalline ice under shock
and explosion have been summarized. Was modified numerical method for the
calculation of explosive loading of ice for the problems of explosive destruction
of thick ice (2 meters). For the development of a numerical method requires
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