T'A3OIMHAMUKA

VJIK 533.6.011.7
Acnanoe C.K., Kononos A.A.

Ooecckuii Hayuonanonwiii ynueepcumem umenu M.H. Meunukosa

®opmy.Jia 11 U30LITOYHOIO AaBJjieHNs Ap Ha (PPOHTE HUIMHIAPUYECKOI
yaapHou BoJiHbI npu 0 < R <oo.

Mamemamuuecku uccied08ano nogedeHue YUTUHOPUYECKOL B3PbIBHOU B0JHbI, 00pA30-
BAHHOU TOKATU308AHHBIM UCOYHUKOM, HA 6ceM yuacmke ee pacnpocmpanenus. OCHOBHbIM
pe3yibmamom pabomsl 1611emcs opmyna 07 u30blmouHo20 0aslenus Ha ppoHme YOapHOll
BOJIHBL 80 6CeM OUAnAazoHe usMeHeHus paouyca 60aHul. IIpu 6v1600e yKa3aHHOU 3a6UCUMOCTU,
UCNONBL30BANUCH U3BECHHbIE ACUMNMOMUYECKUE 3aKOHOMEPHOCMU 05l OIudiCHel U OanbHell
30HbL YUTUHOPUYECKUX 83DbIGHBIX BOJIH, YUUMbIEAIOWUE HATUYUE NPOMUBOOABTIEHUS, d MAKHCE
peuleHuss aHanocuyHoll 3a0adu oas cayuas cgepudeckol cummempuu. Ilonyuennvie meope-
muyecKue pe3yibmansl KOTU4eCme8eHHO CO2NACYIOMCS € U3BECMHBIMU IKCNEPUMEHMATbHLIMU
UMepeHUAMU.

N3ydyeHne ra3oIMHaMHYECKUX IApPaMETPOB PACIPOCTPAHSIOMIMXCSA B3PBIBHBIX
yAapHBIX BOJH SIBIISIETCS BAXKHOW MpakTU4yecKou 3amadeil. OcoOblil mHTEpeC mpea-
CTaBJISIET MOTYUYEHUE €IMHON aHATTMTUYECKON 3aBUCUMOCTH W30BITOYHOTO JABICHUS
Ap Ha (poHTEe ynapHO BOJHBI OT PACCTOSHUS ¥ MEXAY (PPOHTOM U HCTOYHHUKOM

B3pbIBa BO BCEM Juara3oHe u3MeHeHus r. CTporoe peleHue 3TOW 3aJayd YUCTO
AHAJIUTUYECKUMU CPEACTBAMH JAXeE NI CPABHUTEIBHO MPOCTON MOJEIM MIHOBEH-
HOTO Toue4yHOro B3phiBa (TB) B cpene ¢ mpoTHBOIaBICHUEM HATAJIKMBACTCSl HA He-
MPEOJIOIMMbIE MaTeMaTUYEeCKHEe TPyAHOCTU. K HacTosmeMy BpPEMEHU H3BECTHBI
NpUOIMKEHHBIE ACUMIOTOTUYECKHE (QOPMYJNbI ISl JIBYX HpENeNbHBIX CIy4aeB —
R <<1 (MenbaukoBa, 1953) [1] u R>>1 (Llledrep, 1957) [2], tne R — obe3paszme-
PEHHBIN paauyc yaapHOW BoJIHBL. B mpomexyTouHoit obimactu R ~1 mpuMeHSIOTCS
6o noxysmnupudeckue Gopmynsl (CamoBekuit, 1952) [3], mubo TabiuyHbie AaH-
HbIE, MOJYYEHHBIE B PE3yJIbTaTe YUCIEHHOIO pemieHus 3amadyd Ha OBM (Oxouum-
CKUii U Ap., 1957; ApxaHrenbckuii).

HenaBHO HOBBINM MOAX0] K MOCTPOSHUIO MPUOIMKEHHBIX aHATUTUYECKUX 3aBU-
CHUMOCTEUN Ap(R) JUIsl Bceil o0siacTh u3MeHeHust R ObL mipejyioxkeH B [4]. B ykazan-

HOM CTaThe pealn30BaH OPUTMHAILHBIN CIIOCOO OTHICKAHUS (PYHKIIUN Ap(R), orpe-

JeJIeHHOW BO BceM auarna3zoHe 0 < R <o, W UMEIIIel B yKa3aHHBIX BBIIIE JBYX
NpEIEIbHbIX CIydasX 3a/JlaHHbIA XapaKTep aCUMITOTUYECKOIO IOBEJIEHHUS, COOTBET-
CTBYIOLIMH pe3yJsibTataM paodor [1,2].

Otmetum, yTO B padore [4] netanbHO OBLT pa3oOpaH TOJNBKO Ciiydail chepuye-
CKOW cuMMeTpuu 3anadyd. Hamu B gaHHOM paboTe UCMOJb3ysl 3TOT METO/, YAal0Ch
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HalTH GpopMyIy IJis Ap(R) IIPU IWIMHIPUYECKOW CUMMETPHHM 3aiaun. Takxke B pa-

00Te MpUBEJICHO CPABHEHHE JAHHBIX 3aBUCUMOCTEH C YUCICHHBIMH JTAaHHBIMU.
3aBUCHUMOCThH Iepenaja IaBieHU Ha (poHTE yJapHON BOJHBI BOJIU3U LIEHTpa
BbIpakaeTcd (pelleHne JuHeapu30BaHHoM 3a1aun o TB) B Buze paznoxenus [1]:

2+ 2o voy, k=L, = 2] 0=t ket )
R 'Y+ v, P, 25(’Y+1)0‘

rae O, =1.269, a =0.983 npu y=1.4, E, - sHeprus BblAeICHHAs IIPY B3PBIBE, 4 P,

Ap =

— HavaJIbHOE JIaBJICHHE ra3a.

ACHUMINTOTHKA TTOBEJCHUS YIAPHBIX BOJH B JAJIbHEH 30HE OMHUCHIBACTCS U3BECT-
HBIMH 3aKOHAaMHU 3aTyxaHus. JJis u30bITOYHOTO aBlieHUsI Ha (PPOHTE YIAPHOU BOJHBI
B ClIy4Yae MIWIMHAPUYECCKON CUMMETpHuH umeeM (r >>1) [2]:

P B, B, 1
= T e ) “’(W]' @

JLiist onpeiesieHust HeM3BECTHBIX OCTOSIHHBIX B, W 7, TpeOyeTcst yuer OimKHen

30HBI B3PhbIBA. Pa3n0>1<eHHe, OIMKCBIBAIOIICC M3MCHCHUC Ap JJIA BCCX O<R<w 6y-
JACM MCKaTb B BUJC:

Ap = 4 + 4, +0 1 3)
P RRR O RRR ) A\RRY"

¢ HeusBeCTHbIMU A, R.. TloctosiHas C >1 BBOAUTCS JUIsL yCTPAHEHHUs OCOOCHHOCTH

B HyJie. BBenenue nocrossHHoi C He MOBIUSAET HA XapakTep acUMOTOTUKH (2). Jleit-

CTBUTEJIBHO:
=5/4 1/4

i BR(RIR+C) " B i BR(R/R.+ +0)" B

im =—L u lim =2,

R0 1(1{/13*)3/4 Al R—w 2(1{/13 )5/4 A2
T.e. cnaraemebie B (1) U COOTBETCTBYIOIIUE cilaraembie B (3) UMEIOT OJAMHAKOBBIN TO-
PAIOK IpU R — 0.

[lepepasznoxuM gaHHOE BhIpakeHHE MO creneHsM R <<1. [IpupaBuHsiem kodd-

dunmenTsl npu creneHsx R <<1 MmoiaydyeHHOro pas3jiokeHus KodPUIMEeHTaM Mpu
COOTBETCTBYIOIIUX cTemneHsx pasnoxkeHus (1). Takum oOpazoM, MOSydHM CHCTEMY

AJIA OIIPpEACIICHUS HCU3BCCTHBIX A..

A2R*+A3:O:>A3=—A2R*:>A3——g 4)

A4S 1 A 2,
- ..

RXC* 16 4CT*R, vy+1
I[J'I}I TOI'O LITO6I>I 3aMKHYTb 3aa4y OINPCACICHHUA KOHCTAHT BOCIIOJIB3YyCMCS I10-
JYYEHHBIM B [5] ypaBHEHUEM JIJIsl UHTETPajia SHTPONUNHBIX OTEPh B yAAPHOU BOJIHE
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Ha BCEM MPOMEXKYTKE €€ paclpoCTpaHEeHU (B Ka4eCTBE 3aKOHA COXPAHEHUS YHEPTUU
npu TB).

21 (14 ap) 2+ (=% | ppol (5)
y—1; 2y+(y+1)Ap Y
CxomuMmocTh uHTErpana odecreuena acumnrorukamu (1) u (2) mpu R <<l u R>>1,
COOTBETCTBEHHO.
B pesynbrare mist y =1.4 yaaercst 0IHO3Ha4YHO HANTH

R.=1.085 u C=0.348. (6)

N3 (4) nanee nmomydaem:
4,=0.791, 4, =-0.538. (7)
CpaBHEHHE TMOJYYEHHOW 3aBUCHMOCTH JIs Tepemnaaa JaBieHuss Ha (QpoHTE
yAApHOM BOJIHBI C YMCJCHHBIMU JTAaHHBIMU [6] MOKA3bIBAET JIOCTATOYHO XOpOUIEE
coBnajaenue. B OnmxHelt 30ue npu R < 0.2 orkinoHeHue €~ 1%, B MpoMeXyTOUHON
30H¢ 0.3<R<1.5 orknonenue €~3% —8% MakcUMyM OTKJIOHEHHMS JAOCTHIaeTCs
npu R~ 0.7, u B nanbHel 30He mpu R > 2 oTkiIOHEHUE € ~1%.
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®opmyJia I HAAJIMIIKOBOI0 TUCKY Ap HA (PPOHTI HWIIHAPUYIHOT YIaPHOL
xBuJIi mpu 0 < R <o,

AHOTAILLA

Mamemamuuno O0ocniodicena nogedinka YyuniHOpuuHol 8UOYX080I X8Ulli, YMEOPEHOT N0KAli-
308aHUM 0dcepesloM, Ha 6citl Oinanyi i1 nowupenusn. Ochosnum pe3yrbmamom pobomu € ¢ho-
pMyna Oiist HAOIUUKO8020 MUCK)Y HA (DpoHmi YOapHOI X6uni y 6CboMy 0ianazoHi sminu padiyca
xeuni. Ilpu 8UCHOBKY 3a3HAUEHOI 3aNeHCHOCMI, UKOPUCMOBYBANUCS BIOOMI ACUMNMOMUYHI
3aKOHOMIpHOCMI 0151 O1U3bKOI Ul OaneKol 30HU YUNTHOPUHUHUX BUOYXOBUX X6UIb NPOMUMUCK),
WO 8PAX08YIOMb 1020 HAAGHICMb, A MAKOJC PO36'I0K aHano2iuHoi 3a0ayi 05l 8Unaoky cge-
puunoi cumempii. Ompumani meopemuyHi pe3yibmamu KilbKICHO Y3200MbCsl 3 8iI00MUMU
eKCnepuUMeHmManbHUMU 8UMIPAMU.

Aslanov S.K., Kononov A.A.

The formula for the excess pressure Ap in front of a cylindrical shock
wave with 0 < R <o

SUMMARY

Mathematically, studied the behavior of a cylindrical blast wave formed, sources in the en-
tire area of its distribution. We derive a formula for the excess pressure at the front of shock
wave across the range of the radius of the wave. With the withdrawal of that dependence
have been used well-known asymptotic regularity for near and distant zones of the cylindrical
blast wave, taking into account the existence of counter-pressure and solutions of similar
problems for the case of spherical symmetry. The obtained theoretical results quantitatively
consistent with the known experimental measurement.



