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IlapamMeTp neTOHAITMOHHBIX BOJIH, KOTOPBIA
He00X0AUMO YUNTHIBATH IIPH OIEHKE
NMOTEHIIMAIBHON OIaCHOCTHU B3PBIBOOIIACHBIX

MaTepuaioB

Py

U e

ITokaszaHo, 4TO AJIsI B3PBIBOOIIACHBIX CpeJ IOMHUMO IIIO-
ckocta Yennmena — JKyre MokeT cylecTBoBaTh BTOpast
3ByKOBas II0CKoCTh. Ee Haimune BamsieT Ha B3PHIBO-
OIIACHOCTH DHEPIeTHYECKOH Cpebl. ITO He0OX0AUMO
VUHTBIBATh Ha IPAKTHUKe, B YaCTHOCTH IIPH OLIEHKe
MOIIIHOCTH yAapHBIX BOJIH. YKa3aHa TeopeTH4ecKasl BO3-
MO>KHOCTH CHIDKEHHUS OIIACHOCTH SHEePreTHYeCKuX cpen
nyTeM (DOPMHUPOBaHUSI BTOPOii 3BYKOBOM IVIOCKOCTH.

It is shown that for explosion hazardous environment
the second sound plane can exist in addition to the

C.A. Ty6uH, C.U. Cymckoir, Chapman — Jouguet plane. Its presence affects the

A-p $u3.-MaT. Hayk, KaH[. TEXH. Hayk, CT. energy environment explosion hazard. This shall be
npod. npenopasarenb considered in practice, particularly at blast wave

HUGY «MUDU»

assessment. The theoretical possibility of energy
environment hazard reduction by formation of the
second sound plane is demonstrated.

KimroueBble cimoBa: geroHanus YernveHa — )Kyre, 3BYKOBafA IINIOCKOCTD, ITapaMeTpPhI YIaPHBIX BOJIH.

LIEHKa TOCJEACTBUI B3PBIBHBIX

MpeBpalleHNi OMacCHBIX BEIIeCTB

uMeeT OOJIbIIOE TPAKTUUECKOe
3HaueHue [1—5]. OgHUM M3 OCHOBHBIX
XapaKTepUCTUK  B3PBIBOOIMACHBIX Ma-
TEpUaJIOB — TapaMeTpbl B TUIOCKOCTHU
Yenmena — XKyre (Y2K). HamomHum,
YTO 3TO T MapaMeTpbl, KOTOPbIE TOCTH-
ratoTcs B X0Jle PacpOCTPaHEHUSI BOJHbI
SHEProBbIICICHUSI B CAMOIOAIEPXKUBA-
IOIIEM CTallMOHAPHOM CBEPX3BYKOBOM
pexume. Takoii pexXuM HasbIBaeTCs Je-
toHanmeit YK.

Ha puc. 1 npencraBieHa cxema Je-
TOHAIIMOHHOW BOJHBI. [lIOCKOCTB, B
KOTOpOM 3aKaHYMBAaeTCs SHEProBbI-
JeJleHWe W CKOPOCTh TOTOKa paBHA
MECTHOU CKOpPOCTM 3BYyKa, Ha3bIBaeTCs
miockocthio Y2K. IMapamerpsl moToka
B 3TOI TMJOCKOCTU Ha3bIBAaIOTCSl Mapa-
MeTpamu Y2K, unu mapameTrpamMu aeTo-
Hauuu Y2XK. M3-3a Toro, 4to cCKOpoCTh
noroka B rockoctyu Y2K paBHa ckopo-
CTH 3BYyKa, BO3MYIIIEHUS U3 30HbI, HAX0-
Jsieiics 3a miaockocTtbio Y2K, He MoryT
MPOHUKHYTh BHYTPb 30HBI peEaklMu,
Mo3ToMy (DPOHT IETOHAIIMHU (U 30HA pe-
aKIMK) paclpoCTpaHsIeTCs B CAMOIO-
JIePXKUBAOIIeMCs pexkuMe, He3aBUCUMO
OT TEYCHUSI 32 HUM.
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A Puc. 1. Cxema petoHaumoHHow BonHbl YXK (B cucteme nokoswerocs
dponra):

a, 0, 8, 2 — pacnpeneneHne B Pa3NnyHbe MOMEHTbI BPEMEHM MO NPOCTPAHCTBY
COOTBETCTBEHHO JABNEHMS p, CKOPOCTM 3BYKA ¢, CKOPOCTM cpefpbl u, uucna Maxa M;
| — ncxopHag cpepa, Il — yaapHag sonHa, |l — 3oHa peakumm, IV — nnockocts YK,

V — Teyenwe 3a nnockocTbio 4K (BonHa paspexeHus)
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B cnyyae pacnpoctpaHeHus aetoHauuu YK mo
0ECKOHEYHOI cpene mapaMeTphbl 3a CaMOITOAAEPKBa-
OIIUMCSI GPOHTOM OYIyT CTPEMUTHCS K ITapaMeTpaM
YXK (usmeHeHue mpoduaeil 111 MOMEHTOB BpeMEeHU
t, t, t,w {_Ha puc. 1, rae / — GECKOHEYHO 0OJIb-
moe BpeMs). IIpy OKOHYAHUM AETOHALIMM W BBIXO-
JIe 1eTOHAIlMOHHOUM BOJIHBI Ha ITOBEPXHOCThb pasjaena
«B3pbIBOOIACHAs CyOCTaHIIMSI — WHEPTHas cpeaa» 1o
MHEPTHON cpede OymeT paclpoCTPaHSThCS yaapHasi
BOJIHA, MapaMeTpbl KOTOPOI TeM BbILIE, YeM OOJIbIIIE
napaMeTpbl Y2K. DTo UITIOCTpUPYET AMarpamMMa «CKo-
pOCTb — JaBJIeHUE», WK (p—u)-AuarpaMmma, Ha puc. 2.
Touka B cooTBeTCTBYeT mOKoOsIIIecs MUHEPTHOM cpefe,
Touku JI 1 I’ COOTBETCTBYIOT ABYM BapuaHTaM AETO-
Hauuu YXK. BunHo, yto mapametrpsl YK B Touke [’
Oonblie, yeM B Touke JI. ITocie BbIxoga neTOHAIIMOH-
HOI1 BOJIHBI Ha TPAaHULLYy C UHEPTHOM Cpeaoil 110 MHEPT-
HOIi cpele OymeT pacHpOCTpaHSIThCS yaapHasl BOJIHA.
M3 Bceit COBOKYMHOCTHM yOapHBIX BOJH (JIMHUS 2)
peanus3yloTcsl Te, KOTOPbIE COOTBETCTBYIOT pa3rpy3Ke
MPOAYKTOB neToHauuu (IuHuuM I u I' Huxe Tovyek 1 u
'), T.e. COCTOSIHUSI B yIapHOI BOJIHE, BOSHUKAIOIIEH B
WHEePTHOU cpefe, OyayT ONpeacasiThes MepecedeHueM
quHuit 1(1") n 2. Kak BUgHO U3 puc. 2, 1Jist 60j1ee BbICO-
KMX TTapaMeTpoB aeToHanuu YK (Touka /1') obpazyeT-
cs 0osiee cuiibHas ymapHasl BoiaHa (Touka YB'). Takum
o0pa3oM, ymapHas BOJIHA TeM CUJIbHEE, YeM CUJIbHEe

Y

A Puc. 2. luarpamma «cKopocTb — faBneHue» (B cucreme
NOKOSILLIEIACS UCXOAHOW CMECH) Ans onpeaeneHus napame-
TPOB YAAPHOIA BOJHbI NPY BbIXOAE AETOHALMW Ha FPaHuULly
«B3pbiBYaTasi CyGCTaHLMS — MHEpPTHasa cpepan:

B — nokosiLiasica uHeptHas cpena; [ v [I' — ABa pexvumMa aeToHa-
umm YX; YB n YB' — yiapHbie BONHbI B MHEPTHOM cpene, 0bpa-
3yl0LLMECs NPy AeTOHaumsX cooTBeTcTBeHHO [l n [1'; T — BTOpas
3BYKOBasi M/I0CKOCTb (BTOpast nockocTb 4X); YB, — yaapHas BonHa
B MHEPTHOW Cpefie, 00pasyioLLasca Npy LETOHALWM CO BTOPOi
3BYKOBOI MJIOCKOCTbIO; / — yaapHas aguabata (Bbiwwe [l) 1 u3aH-
Tpona paclumperus (Huxe [) ans npogykToB AeToHaumm pexuma L;
1’ — ynapHas apuabara (Bbile [1') v U33HTpONa paclUMpeHus (Huxe
A') ans npofiykToB AieToHaLmm pexuma [l'; 7, — ynapHas anvatbara
(Bbiwwe T) 1 n3aHTpona paclumpenns (Hwxe T) 4ng NPoAyKTOB AETO-
Hauuu pexuma T; 2 — yaapHas aguabata MHepPTHOI cpefbl
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JeTOHAlIMOHHAs BojiHa. IMEHHO B 3TOM CMBIC]IE TTa-
pameTtpsl Y2K M ompenensiorT MOTeHIMAIbHYIO OIlac-
HOCTb B3PBIBOOIIACHBIX MaTepHUaioB U cpel. MMMeHHO
IMO3TOMY OlleHKa mapameTpoB YK miIst pa3muuHbIX
B3pBIBOOMNACHBIX MaTepUaioB — OJHA M3 OCHOBHBIX
3aJa4 IIpU OIIpeleICHUM OITACHOCTH pa3pylIeHUs H
MOTEHLMAJbHON CHOCOOHOCTU K paspylieHuw. Ila-
pameTpnl Y2K onpenensiioT ¢ UCMOJIb30BaHUEM TEPMO-
IMHamMudeckux pacuyeros [6, 7]. ITapamerps YK misa
HEKOTOPBIX IHEPreTUYECKMX BEIECTB IPUBEICHHI B
Tabauie.

OHepre- |Ckopoctb| [aB- | Mnor- Temne-| Cko-

TUYECKOe | AEeTOHAa- | JiIeHue, | HOCTb, | paTy- | pPOCTb

BeLLecTBo | uumM, m/c| MIlla kr/m® | pa, K | notoka,
m/c

lasosas 1988 1,6 1,54 3001 1091

cTexnome-

Tpudyeckas

CMECb «BO-

nopoa —

BO3OyX»'

TpoTun? 6810 |17100,0/2100,00| 3460 | 5083

' Tlpu naBnaenuu 1,01-10° ITa (1 atm) u Temnepatype 273 K.
? HauanbHast TiIoTHOCTD 1610 Kr/m>.

Eme pa3 momyepkHeM, YTO KITIOUEBOI MOMEHT B
onpeaeaeHnm rmrockoctrt Y2K v, COOTBETCTBEHHO, Mapa-
MeTpoB YK — Hammume 3ByKOBO# TIJIOCKOCTH 3a 30HOM
SHEProBuiIeiecHUs. B 3Toil CBsI3M BO3HMKAeT BOIPOC:
mutockocTh YK — enmHCTBeHHAs 3ByKOBasT IIJIOCKOCTb,
KOTOpast MOXXET BOZHUKATh NMpu AeToHauuu Y2K?

Ecim o6paTUThCST K cXeMe JIeTOHAIMOHHO BOJIHEI,
MpeICcTaBIeHHOM Ha pyc. 1, TO U3 Hee BUIHO, YTO YKCIIO
Maxa (OTHOIlIEHHE CKOPOCTHU IMOTOKA CPEebl B CUCTEME
MokKosiiierocs: GpoHTa K CKOpOCTH 3BYKa) 3a 30HOM pe-
akuuu Bcerga oosblie 1. YToObl BO3HMKIIA BTOpasl 3BYy-
KOBasI TUIOCKOCTh, YMciio Maxa JTOKHO YMEHBIITUTHCST
Kak MUHUMYMOM 10 1. OgHOM M3 MPUYUH TaKOTO M3-
MEHEHHST MOKET CTaTh YBEJIMUEHME CKOPOCTHU 3ByKa B
MPOIYKTaX JCTOHAIINH.

Ha puc. 3 npexncraBiieH KayeCTBEHHBIN BUJ 3aBU-
CUMOCTH psijia ITapaMeTpoB, B TOM uuciie M, 3a ¢hpoH-
TOM JETOHAIINM B CJIydae CKauKOOOpa3HOTO U3MEHEHUS
CKOpPOCTH 3BYyKa. BUIHO, 4TO mocie cKayKooOpa3HOIo
M3MEHEHMST CKOPOCTH 3ByKa 3a IockocTbio YK meii-
CTBUTEJIBHO BO3MOXKHO BOZHUKHOBEHME BTOPOIA 3BYKO-
BOJ MJIOCKOCTU — BTOPOi1 rjtockocTtu YK.

Hccaenyem nmoapoOHee BOZMOXHOCTh CYIIECTBOBA-
HUS KOMIUIEKCOB AeToHauuu Y2K co BTopoii 3ByKOBOit
IUIOCKOCTBIO. JIJIT MPOCTOTHI OrpaHMYMMCS CIIydaeM,
KOIa COCTOSIHME BEIIECTBA OIMCHIBAETCS YpaBHEHUEM
COCTOSTHUS MIeaTbHOTO Ta3a:

»_RT
pu’

IIe p — IUIOTHOCTh; R — yHMBepcaabHas ra3oBasi Imo-
cTostHHAsT; T — TeMIlepartypa; | — MOJIIpHast Macca.

(1
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A Puc. 3. Cxema petoHaumoHHou BosiHbl YK co ckaukooOpa3HbIM M3MEHEHUEM CKOPOCTH 3BYKa B NPOAYKTaX AETOHALMK

(B cucteme nokosiwierocs GppoHTa):

a—e, |-V — 10 Xe, yt0 Ha puc. 1; V — TeyeHune 3a BTOPOI1 3BYKOBOIA NNOCKOCTLIO (BOMHA padpexenns); VI' n VI” — 30Ha yCcTaHoBNEHNS BTO-
POt 3BYKOBOI NIOCKOCTM COOTBETCTBEHHO 10 M3MEHEHUS TEMNOEMKOCTM (CKOpPOCTH 3ByKa) 1 nocne; VIl — 30Ha M3MEHEHUst CKOPOCTM 3BYKA;

VIII — BTOpas 3ByKOBas NA0CKOCTb

7151 TakoTro ypaBHEHUSI COCTOSIHUSI CKOPOCTh 3BYKa
MOXKET MEHSTBhCS MPU U3MEHEHUM TETUIOEMKOCTU W,
Kak CJIeJICTBUE, MOKa3aTesl ainadaThl:

ey =Y Pyt /Pyt 2
ey = \/Y(/Il Pvn/pvn >

TIE Cyyps Yypp Py M Py — CKOPOCTb 3BYKa, MOKa3aTe/ b
anuabarthbl, 1aBjeHNE U TUIOTHOCTh HEMOCPEICTBEHHO I1e-
PEll BTOPOIA 3BYKOBOI IIIOCKOCTBIO; Cyy; M Y yij — COOTBET-
CTBEHHO CKOPOCTb 3ByKa W IMOKa3aTe/ib anuadaThl Cpa3y
n'ocne :jropoﬁ 3BYKOBOIA IIOCKOCTH; €CIHU Y, < Y11, TO
Cvi < Cvir-

M3MeHeHre TemI0eMKOCTH (COOTBETCTBEHHO MOKa-
3aTesIsl aauadaThl MU CKOPOCTU 3BYyKa) MOXKET ITPOMCXO-
JIUTh TIPUA PA3IMYHBIX YCJIOBUSIX. [T ornpeeieHHOCTU
(1 ynoOcTBa) MPETIOI0XUM, YTO 3TO U3MEHEHUE MPO-
UCXOMIUT TP Ompe/eieHHoi Temmneparype T, T.. pu
TemIieparype MeHblie 7, CyIecTBYeT COCTOSHUE C I10-
KazaTesieM afauabathl Yy, IPU TeMIepaType GoJblie T
C ToKasarejieM aauabarsl Yy [Ipr 9TOM MOBEPXHOCTh
rnepexojia OT OJHOM TEINIOEMKOCTH K APYroi B KOOPAU-
Harax p—p— T Oyner rockoctbio ¢ 7= const = T Co-
OTBETCTBEHHO, IMOKa3aTeb aaruadaThl B rmiaockoct YK
paBeH Yy, a IOoKa3aTellb aauabaThl BO BTOPO 3ByKO-
BOI TUIOCKOCTH — Y(/n. Ecau BBecTu n1g 0603HaueHUS
cocTostHUS B 00bI9HOM Tmockoctr YK mHaekc 1, a Bo

BTOPO 3BYKOBOI MJIOCKOCTH UHJEKC 2 (CM. puc. 3), TO
UMEEM: ¢, = cus c,= cyy. CoxpaHuM U laJiee 3T MHAEK-
ChI 17151 0003HAUYEHMST COCTOSIHUI B paccMaTpUBaeMbIX
BoJIHAX. byaeM cuuTtarh, YTO U3MEHEHUE TEIIOEMKOCTHU
U CKOPOCTH 3ByKa IIPOUCXOINUT 0€3 U3MEHEHMS IJIOTHO-
CTU, NaBJICHUS U MOJISIPHOI MacCCHI.

B peanbHBIX cpemax AEHCTBUTENIbBHO MMEET MECTO
CTyIeHYaTOe M3MEHEHME TEIUIOEMKOCTU. DTO OObBsIC-
HSIETCS TE€M, UTO TEIJIOEMKOCTh ra3a CKJIaJbIBaeTCs U3
SHEPruM IIOCTYMNATeJIbHOI0, BpallaTeIbHOIO0 U KoJe-
0aTeIbHOTO ABMXKEHUIA. DTU CTEIEHU CBOOOIBI BO30Y-
KIAIOTCS PAa3HOBPEMEHHO IIPU pa3HBIX TEMIIEpaTypax.
[Tpu MoBBIILIEHUM TEMIIEPATYPhl, KOIJa MHTECHCUBHOCTh
9TUX MPOLECCOB BO3pACTaeT, YBEJIMYMBACTCS U TEILIO-
€MKOCTb. B Touke M3MeHEeHUS TEIJIOEMKOCTHU JOJIKHO
BBITNIOJIHSITHCS YCIIOBUE COXPAHEHUST SHTATBITUU:

cplT;= cp27—;+ Qt’ (3)

rae Cpl n Cp2 — TCINJIOEMKOCTDH ITPU IMTOCTOSIHHOM JIaBJIC-
HUN COOTBETCTBEHHO OO U ITOCJIC UBMECHCHUNAI, Qr — TE-
TIOOTBOA ITPU M3MECHEHUU TEIIJIOEMKOCTH. HOHHTHO,
uro Q, > 0 mpu ¢, > ¢, 1Y, <,, T.c. IPX paccMaTpuBa-
€MOM U3MEHCHUMU TCINIOEMKOCTH JOJIKCH IMTPOUCXOINTDH
OTBOJ, TEIIJIOTHI.

Hccnenyem mmoapobHee BO3MOXKHOCTh 00pa30BaHUs
BTOPOM 3BYKOBOW TUIOCKOCTU IS 3TOTO MPOCTEULIETO
ciyvasi. BeIsSICHUM, CYIIECTBYET JiM CTAllMOHApHOE pe-
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meHue g getoHauuu Y2K, mpu KOTopoM B pe3yibra-
Te M3MEHEHUs TEIUIOEMKOCTH 3a (DPOHTOM BO3HUKAET
BTOpasl CTallMOHAapHasi 3BYKOBasl TUIOCKOCTb, WHBIMU
CJIOBaMM CYIIECTBYET JIM BTOpasl 3ByKOBasl IJIOCKOCTb,
nepemenatomascs 3a gponrom YK c¢ Toit ke cKopo-
CTBIO, YTO U CaM (PPOHT.

Kak wusBectHo, mis1 aetoHauuu YK c Teruioroit
peakuy Q ¥ ITOCTOSTHHOM TEIUIOEMKOCTHIO BO (DPOH-
T€ BOJIHBI TOJDKHBI BBIITOJHATBCS 3aKOHBI COXPAaHEHMS
MacChl, UMITYJIbCa ¥ SHePruH (IIPEICTaBICHBI B CUCTEME
MnokKosiiierocst GpoHTa):

Pt = Poldy;

2 2,

Dy Py =Dy +Polys

o

i +—=iy+—=+0,
2 2

“

M C y4€TOM YpaBHECHUA COCTOAHMA NACATIBbHOIO ra3a:

2 2
W PoYy +”_0+Q 5
P (Yl _1) 2 p (Yl _1) 2 ©)

Tae p,, U, p,, i, — COOTBETCTBEHHO ILJIOTHOCTb, CKO-
POCTb, IaBJIEHKE ¥ SHTANbIUA B riockoct 1K, p, u,,
Py» [y — COOTBETCTBEHHO IJIOTHOCTh, CKOPOCTb, JaBJie-
HYE W DHTAJBINI HadaJIbHOU CMECH.

COBOKYITHOCTB BCEX CTaIlMOHAPHBIX COCTOSTHUM, KO-
TOpBIEC B IIPUHLIMIIE MOTYT YIOBIIETBOPSITh cUCTeME (4),
MpeacTaBisieTcs B KoopauHaTax p— V aguabaroii Tioro-
Huo (AI'-1):

y1+1_V+ 2y, 0O
’Yl_lcpTE)

nHl Vo
-1V,

Ll (6

rae V — ynenbHbIi 00beM; V) — HavaabHBIN yIETbHbIIA
00BEM.

Jeronauusg YK na AI'-1 onpenensieTcss TOUKOM Ka-
caHus 3Toi anuabaThl npsiMoii Panes — MuxenbcoHa:

p—=p,= (pyu)*(V, = V). (7

DTO ycI0BHE O3HAYaeT PAaBEHCTBO CKOPOCTEH 3ByKa
U TI0TOKA B Iu1ockoctu Y2XK:

u=c,. )

1 1

Ha puc. 4, a npeacrasieHbl cxematuuyecku Al'-1 u
npsimMasi Panest — MuxellbcoHa IpU MX KacaHUM APYT
apyra.

CkopocTtb aetoHauuu YK onpenensiercss no ¢gop-
MyJIe

y1p0+(y12—1)Q+ (YIZ_I)Q_ )
Po 2 2

Ecnu 3a pponTOM nmertonanmu YK cyiiectByet BTO-
past 3ByKOBasl ILTIOCKOCTh, TO, B CYLIHOCTH, OHA MOXKET
paccMaTpuBaThCs Kak ellle OflHa — BTOpasl MJIOCKOCTb
YK, HO Temepb JIs1 AETOHAILIMOHHOM BOJHBI C Iepe-
MEHHOI TEIJIOEMKOCThIO (IIepeMEHHBIM IoKa3aTejeM
amrabarhl) U TerUoTo sHepropoieneHus Q — Q. Ilpu
3TOM, eCJIM nepBast miockocTb Y2K popmupyercs B pe-
3yJIbTaTe TOJbKO XMMMWYECKUX PeaKIMii C SHEProBbIAc-
JICHHEM, TO BTOpasi — 3TO PE3yJIbTaT TUX XKe peaKinii
U MOCJIEAYIONIETO U3MEHEHMSI TETUIOEMKOCTHY C OTBOJIOM
9Hepruu. Takoii IMoaXoa aHAJIOTUYEH OOIIECU3BECTHOMY
PacCMOTPEHMIO JETOHAIIMM KaK pa3pbiBa, 0e3 yyeTa ee
BHYTpPEHHEH CTPYKTypbl. Torma Jjisi BTOpO#l 3BYKOBOIt
TUIOCKOCTH MOXKHO 3aIlicaTh COOTBETCTBYIOLIME 3aKOHBI
COXpaHEHMs C YYEeTOM M3MEHEHMUS IToKaszaTesl anrada-
ThI U SHEPTOBBIACICHUSI:

Pathy = Polhys

2 2.
Dy Py = Py +Poldy 5
2

2
Lo .U
b +72:’o +70+(Q—Q,),

MM C y4€TOM ypaBHECHUA COCTOAHMSA NACATIBbHOIO ra3a:

(10)

2 2
Pva W PV M, 0-0
Pz("/z_l) 2 po(yl_l) 2 ( l) (v

TIe p,, Uy, P,, I,, — COOTBETCTBEHHO IUIOTHOCTh, CKO-
POCTb Cpe/ibl, IaBJIeHUE W SHTAJIBIINS BO BTOPOI 3BYKO-
BOI IJI0CKOCTHU (BTOpOii mockoctu Y2K).

COBOKYITHOCTh BCEX CTAlIMOHAPHBIX COCTOSIHUI, KO-
TOpbIE B MPUHIIUITE MOTYT YAOBIETBOPSITH cucteme (10),
MpeacTaBisieTcsl B KoopauHaTax p— V aguabaroii Tioro-
Huo (AI'-2):

a p/p, % p/p,

ép/p,

Vv,

744 1744

A Puc. 4. MonoxeHnue nnockocteit YK n BTopoii 3ByKOBOI NIOCKOCTU HA p— V anarpamme:

1—AT-1; 2 — npsimag Panes — MuxenbcoHa; 3 — Ar-2
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2y, (Q_Qr)
Y -1 szz)

: y1+1_£+

_ L1V
P/Po n-1 "

v, -1V,

1. (12)

VnapHas anuabata AI'-2 MMmeeT TO Xe HayaJlbHOe
COCTOsSIHME, YTO W yaapHas anuabata AI'-1. YcnoBue
cyuiecTBoBaHUs BTopoit rmiockocty Y2K Ha AT'-2 onpe-
NeJrsieTcsl TOYKOM KacaHWS 2TOW HOBOW ammnadaTel U
npsimoit Paness — MuxenabcoHa (cM. gopmyiy (7), HO
Ternepb 3TO YCIOBKUE 03HAYAET PABEHCTBO CKOPOCTH 3BY-
Ka 1 CKOPOCTH MOTOKa BO BTOPOIA 3ByKOBO MIOCKOCTH:

,= ¢y (13)

u,=c

DTa cuTyalus TMpeACTaBIeHa CXEMaTUYeCKU Ha
puc. 4, 6.

IMockonbky AI'-2 mocTpoeHa 1ist MEHbIIETO 9HEPro-
BbIZIEJICHUS U OOJIbIIETo MoKa3aTesisi aauadaThl, TO OHa
OyneT pacrmoiiokeHa Huxe u npasee Al-1 (puc. 4, ).
[MoHsATHO, YTO MaTeMaTUYECKU CYIIIECTBOBAHUE CTAI[U-
OHApPHOW JETOHALIMOHHOW BOJIHBI C IBYMSI PACIIPOCTpPa-
HSIIOIIIMMUCST C OJIMHAKOBOUM CKOPOCTHIO 3BYKOBBIMU
TUTOCKOCTSIMU OyJIeT BO3MOXHO MPU OJHOBPEMEHHOM
KacaHuu npsiMmoit Paness — MuxesibcoHa cpasy ¢ IBYMsI
aguabatamu [toronno — AI'-1 u AI'-2. Takum o6pasom,
Oy/IyT CylIeCcTBOBATh JBE CTAllMOHAPHO PAaCHpPOCTPaHSI-
IOIIMECsT BOJIHBI, TPUYEM OJ[HA BOJIHA OYJET HaXOqUTh-
CS1 BHYTPU APYTOM.

Hcxons u3 3akoHoB coxpaHeHus (10), (11), myrem
UCKITIOYEHUS p, U pP,, JIETKO MOJYYUTh BbIPAXKEHUS ISt
JII0OOro mapamMeTpa BO BTOPOUl 3BYKOBOW TJIOCKOCTH.
Hamnpumep, ypaBHeHUe Uis CKOPOCTU MOTOKA BO BTO-
poii 3ByKOBO# MI0ocKOCTH YK BBITISIAUT CIACAYIOIIUM
obpazoMm:
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W3 aTOoro ypaBHEHMUSsI JIETKO OINPEACIUTh CKOPOCTh
MOTOKa BO BTOPO 3ByKOBOW MJIOCKOCTH. 1151 uHTEpe-
CYIOILIETO Hac ciydyas KacaHus IpsiMoil Panes — Mu-
xenbcoHa Al-2 ypaBHeHue (14) MOKHO MMETh ONWH
KOpPEHb, T.e. JUCKPUMUHAHT KBaJPAaTHOTO YpaBHEHUS
(14) momxeH ObITH paBeH 0:
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DTO cooTHOIIEeHUEe (PaKTUUYECKHU IPeACTaBIsieT CO-
0oit ycinoBue (13) u o3Hauaetr, 4TO BTOpasi 3BYKOBasi
IUIOCKOCTh NP JIBMXKEHUM CO CKOPOCTBIO U, PAaBHOM
ckopoctu getoHauuu YK, OymeT MMeETb CKOPOCTh
NOTOKA u#, (OTHOCUTEJBHO MOKOSIIErocss hpoHTa Je-

TOHALMMU), PAaBHYIO MECTHOM CKOpPOCTHM 3ByKa c,. M3
ypaBHeHus (15) ciaemyeT, 9To Tpy MI3BMEHEHUHN TeTUIOEM-
KOCTH B ITPOAYKTaX JJIsI CYIIIECTBOBAHUS CTAllMOHAPHOM
JIETOHAIITMOHHON BOJIHBI CO BTOPOl CTAaIlMOHAPHON 3BY-
KOBO MJIOCKOCTBIO TOJIKHA CYIIECTBOBATH OMPEAEIeH-
Has CBS3b MEXIy MoKa3aTeseM aauadaThbl Cpebl Mocie
U3MEHEHUsI TETTIOEMKOCTH Y, ¥ TeriooTsoaom Q. Tlpu
TaKOM IIPOLIECCE U, ¥, U O, OJIKHBI YIOBJIETBOPATH CO-
OTHOIIEHUIO
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Bce Benmuunbl B opmyiie (16), kpome v, u Q, —
9TO XapaKTEPUCTUKM UCXOMHOM cmecH (p,, O, p,, ¥,) U
BBIYMC/IsIEMast HAa MX OCHOBE 4. TakuM 00pa3om, umes
HEKOTOPOE HaYaIbHOE COCTOSTHUE (p,, p,) OOIanaroIei
OMpeeJIeHHBIMU CBOWMCTBAMU pearupylolieil cpebl
(Q,7,), MOXHO yTBEPXKIaTh, YTO IPU U3MEHEHUU TEILIO-
€MKOCTH MPOAYKTOB IETOHALIMUA, C OJHOBPEMEHHBIM
OTBOJIOM TEIJIOThI, B COOTBETCTBUMU C COOTHOIIIEHUEM
(16) Oyzmet cylecTBOBaTh BTOpasi CTallMOHAPHASI 3BYKO-
Bas 1uiockocTh. Kak cienyer u3 npuBeeHHbIX BbIKJIA-
JIOK, TIOJIyY€HHOE pellieHe — eAUHCTBEHHOE.

W3 nosyyeHHOrO pe3ysiabrata MOXHO ClEaTh BaX-
HbI€ MPAKTUYECKUE BBIBOABI C TOYKU 3PEHUST OLEHKU
0e30MacHOCTH B3PbIBOOMACHBIX CPEJl U PETyIUPOBAHUS
UX CBOWCTB.

Bo-nepBbIx, eciiv B MPOAYKTaX A€TOHAIIUU TTOSIBIISI-
eTcsl BTopasi 3ByKOBasl IJIOCKOCTh, TO MPU OLIEHKE Ta-
paMeTpoOB yIapHOI BOJIHbI, FEHEPUPYEMOU MPU BBIXOJIE
OIMMCAaHHOI NBYX(POHTOBOI CTPYKTYpPhl Ha I'paHUILY
pasnenia «B3pbIBOOIACHAsI Cpela — WHEPTHasl cpeiar,
HEoO0XOIUMO YYUTHIBATh TOT (haKT, YTO pa3rpy3Ka Mpo-
JIyKTOB JIETOHAIIMY B UHEPTHYIO CPEy MOXET ITPOUCXO-
IUTh yKe He oT riockoctu YK (touka I Ha puc. 2),
a OT BTOPOI1 3ByKOBOI M1ockocTy (Touka T Ha puc. 2).
[ToHsATHO, YTO B 9TOM cllyyae mapaMeTphbl yAapHOU BOJI-
HBI OyayT cjiabee, a OCAeACTBUS B3pbIBa TAKOM CPEabl
yMeHbIIaTcea (Touka YB. Ha puc. 2).

Bo-BTOpBIX, MOTYyYeHHbBIE PE3yabTaThl MOXHO pac-
CMaTpUBaTh KaK TUMOTETUYECKU BO3MOXHBIN CIOCOO
peryJiuipoBaHUsI CBOMCTB B3PbIBOOMACHBIX CPell MyTeM
MCKYCCTBEHHOUW OpraHuM3allMd BTOPOM 3BYKOBOM ILIO-
CKOCTH, HAIlpUMep 3a CUET BBEJEHUsI BO B3pPbIBOOTIAC-
HYIO CyOCTaHLMIO pa3IMYHbIX 100aBOK. [ToHSTHO, 4TO
MOKa 3TO YUCTO TEOPETUUECKOE MPEINOI0XKEHNUE, KOTO-
poe HyX/1aeTcsl B JalbHEUIIeM U3yYeHUH.
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[Ipo0eMa OCTOMYMBOCTH IIOHTOHOB,
IPMMEHsAEMbIX Ha YIOJIbHbIX pa3pesax

H.B. YeppaHues,
[-Pp TeXH. HayK, 3aB.

C.B. YeppaHues,
[-Pp TEXH. Hayk,

naboparopueii npodo.
Kyabacckuin rocy1apCTBEHHbIiA
Wuctutyt yrna CO PAH TEXHUYECKUIA YHUBEPCUTET

um. T.®. Fopbauesa

B pamkax Teopuu Kopaﬁnﬂ IOJIy49€HO pelleHue 3a-
Jagu 00 OCTOHYHBOCTH MMOHTOHA, IIPUMEHSEeMOro Ha
YroJIbHBIX pa3pe3ax /Ul pa3MelleHHus BOTOOTINBHOIO
OﬁOpy,E[OBaHI/IH. ITocTpoeHns! TuarpaMMsbI OCTOHYHBOCTH
IIOHTOHA, BBISBJIEHBI IIPeeIbHbIE YIVIBI €r0 KpeHa U Co-
OTBETCTBYIOIMIE€ UM IIPeJle/IbHbIe KPEeHsIIue MOMEHTHI,
Ha 0a3e KOTOPBIX NPOBE/IeHbI HCCIeT0BaHMUs CTaTHYe-
CKOH ¥ THHAMHWYECKOIH OCTOMYNBOCTH IIOHTOHA.

Within the frame of ship theory the solution of task was
obtained related to stability of pontoon used at open-pit
coal mines for locating drainage equipment. Pontoon
stability diagrams were built, the limit angles of its
heel, and corresponding to them limit heeling moments
were identified, on which base the pontoon static and
dynamic stability was investigated.

Knrouersle cioBa: IOHTOHBI, METAIIEHTPUYECKAS BHICOTA, OCTOMYMBOCTD, MOMEHTBI MHEPITHH, OOJIBIINE KPEHBI,

BOCCTaHAaBJIMBAIOIIUI U KPEHALITUN MOMEHTBL.

pu pa3pabOTKe YrOoJbHBIX MECTOPOXICHUIA
OTKPBITBIM CIIOCOOOM HEOOXOAUMBI 3yMIT(bI
(yriybseHust Ha 1HE pa3pesa), IPeayCMOTPEH-
HbIe IS cOOpa T'PYHTOBBIX M MOA3EMHBIX BOI, KOTO-
pble UIsl TIpeIOoTBpalleHUs 3aTOIUICHUs 3a00sl Hamo
peryasipHo otkauyuBaTh. Haubosee 3dpdekTuBHOE pe-
LIEHUE 3TOil MpoOJIeMbl — IIPUMEHEHHE BBICOKOIIPO-
MU3BOJAUTEILHOIO O0OpPYIOBAaHUSI, YCTaHABIMBAEMOTO
Ha IJIaByYMX CPEACTBAX TUIIA IOHTOHOB, pa3MellaeMbIX
HEIOCPEICTBEHHO Ha IIOBEPXHOCTH BOIBI 3yMIl(a.
[ToHTOH mpeacTaBisieT cO00il KOHCTPYKIIUIO B BUJIE
CHCTeMbl METaJUIMYECKMX TPYO-IIOILUIABKOB, TepPMETHU-
YeCKHU 3aBapeHHbBIX C TOPLIOB U PACIIOI0XKEHHbIX Iapai-
JIeJIbHO ApYT Apyry (puc. 1, 3mech L — miivHa rorsiaBka,
d — 1mpurHa nanxyoHoro HacTuIa).
B 3aBUCHMMOCTM OT IPOM3BOIMTEIBHOCTH BOHOOT-
JINBHOTO OOOPYIOBAaHUS MCHOJB3YIOT pa3HOE YHUCIO
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MOIJIaBKOB, OOBIYHO HeueTHOoe (4Yallle TPYU WU TISITh).
Ha nmomiaBku mocpeacTBOM CBapKu YKJIaAblBalOT Ha-
CTWI U3 MEeTa/UIMYECKMX IIACTUH, OOIIUTBIX JOCKAMM,
U YCTaHaBIMBalOT OOKOBBIE OrpaKaeHHUs. 3aTeM Ha Ha-
CTWIE C MOMOILbIO KPEIMeXHbIX CPEACTB pa3MellaloT
HacOCHOE 000pyI0BaHKE BMECTE C DJIEKTPOIPUBOIOM.

B HacTosiiiee BpeMsi B OCHOBE ITPOEKTUPOBAHUS
MOHTOHOB JIEXKUT pacyeT TOJbKO UX IiaBydyecTd. Ho
OCOOEHHOCTHM 3KCIUTyaTallMyd MOHTOHOB Ha YTOJbHbBIX
pa3pe3ax TpeOyroT TakxKe MCCAeIOBaHMSI UX CTaTUye-
CKOM Y IMHAMUWYECKOM OCTOMYMBOCTH.

ITox oCcTOMYMBOCTBIO IJIABYYEro CpeAcTBa IMTOHUMA-
0T €r0 CTOCOOHOCTh BO3BPALIATHCS K UCXOHOMY COCTO-
SIHUIO MPU MPOAOJbHBIX (UM dEpPeHT) U MOonepeYHbIX
(kpeH) HakJIoHeHus1X. B pabotax [1, 2] npeacTaBieHbl
HEKOTOpbIe Pe3yJIbTaThl MCCIEIOBAHUSI OCTONYMBOCTU
U BBIHYXXIEHHBIX KOJeOaHUI IMpU MaibiX (MeHee 7°)



