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IIPUMEHEHWE 3AROHA NOAOBNA IIP B3PHIBAX K ABJEHWIO
HHEPETAYN JETOHAT NN

A. ®. Beases, M. A. Cadoscruii, H. H. Tamn
(Mocrsa)

UsBecTHO, 9ro pmeToHaIMA 3apsAfa B3PHIBYATOTO BeINecTBA (BB) wmosker
BEI3BATh [[eTOHAIMIO APYTOT0 3apsAjia, HaXONAIErocs HemofaldeKy. JTO aBJie-
Hue 00HYHO Ha3hBAlOT Mepefadeil [eToOHATMN WU [eTOHAaUWell Yepes BIAMsHIe.
3apAg, B KOTOPOM IIepBOHAYalAbHO BO3HHUKAeT MeTOHAIIMA, Ha3HBAETCH aK-
TUBHHIM WJIM TepefaloliuM, a 3apsj, KOTOpOMY IepelaeTrcsA MeTOHALWs, Ha-
3BIBAeTCSI ITaCCHBHBIM WJIN BOCHPHHHMAIOL[AM.

@ur. 1. Cxema ouniToB Blopmo 1o mepegave meToHa-
oun. 1 — aKTUBHHEIN 3apsan, 2 — IacCHBHHIA sapsm,
8 — CBUHIOBHE IMOAKIAAKU, 4 — CTaJbHbIE ILIUTHL

fIBneHuWe mepemauuM [JeTOHAIMM, BechbMa BayKHOE B IPAKTHYECKOM OTHO-
IMeHNN, a TakKKe TpeCTABIAIIee 3HAUMTENbHbI HaYYHHIH HHTepec, m3yda-
JI0Ch MHOTHMMH HcCCJIefoBaTeJsaMu [1-2 3. 4,66 7]

Jlost Bcex paHee IIPOBeJieHHHIX HcCAef0BaHH B 0o6JacTH mepegadm mero-
Hallil XapaKTepHO ciaeayiolee:

1. IlpuMeHeHNe TUIMHIPHUICCKNX OOBIYHO YHJMHEH-

HBIX 3apsoB.

2. Pacmomnoenune 3apsAmoB TOpIaMu APYr K APYTY.

3. Orcuer paccrosHUI Iepegadd OT TOpIA AKTUB-
HOTO /10 TOpIla IACCHMBHOTO 3apsaga TaK, KakK 5TO IIO-
KaszaHo Ha ¢ur. 1.

Yike B IepBEIX NCCIENOBAaHUAX Iepegadd HeToHa-
nuu 0BT ycTaHOBJEH BepOSTHOCTHEIA XapakTep ABJIe- ®ur. 2. Cxema 3aBu-
Hus. PaccrosgHua INepefaddl AeTOHALlMUM U pPAaCCTOSHMA  CHMOCTH BEpOATHOCTH
OTCYTCTBHUS Iepefadyd He OTJeNeHbl pe3KOH TIpaHuIlei. HQPOT“;’I&GCTOHHM:HH
B goBoipHO MMpOKMX IpefesNaX pPAacCTOSHAA MeKAY
3apAnaMu IpH NpPOBeJeHUN psfa OIEBITOB BO3MOKHEL
KaK IepejadYa JeTOHAI[MU, TAK M OTCYTCTBUEe Iepefadyu. XapaKTep U3MeHe-
HUA BepOATHOCTU Tepefadd [eTOHAIUU ¢ PacCTOSHWEM CXeMaTHYeCKH IIOKa-
3aH Ha ¢ur. 2, roe 0 ocu abCIucc OTIOKEHHl PacCTOAHMS MEKIy 3aps-
mamu [, a MO Ocu OpAUWHAT — BepPOATHOCTH Hepefadm w.

BasxmeiiniuM pesyapTaTOM IpOBefeHHBHIX paHee paboT, U Hpeykae Bcero
dyHmaMeHTaIbHHX wucciaenoBaumii Bropao [!], Obuio ycraHoBJIeHHme CBA3U
MeKIy pacCTOsSHHeM Tepefaun feToHalum R u BecoMm axrusHOro sapaga C.

Cormacuo Brwopao, maa paccroammii, coorBercrByomux 50% BepoaTHOCTH

Iepegavn,
Ry, =kVC M

AHaJlOrMYHOe COOTHOIIEHWE IPUBOAUTCH WU [JsA paccrosHuil Ge3olacHBIX
R, mo nmepemaue peroHamuu B «ExmHBx mpaBmiax 6e30macHOCTH IIPU BeJeHUU

B3pPHIBHEIX pabor»
Ry,=EkVC (2)
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Hos¢dunumenr k& ¢opmynasr (2), cooTBeTCTBYIONMII YCIOBUIO OTCYTCTBHUA
mepefayn, JO/KeH OBITh Goabmie k ¢opmynast (1).

CymecTBeHHOE BHHMAHHE B paHee BBIIOJIHEHHHIX paboTax II0 U3y4YeHUIO
nepegayn JeTOHAINU YAeIsI0Ch TaKsKe BOIPOCY O MeXaHU3Me Ilepejadl IeTo-
"ganun., MexaHu3M 3TOT CJI0KeH, HO BMecTe ¢ TeM HeCOMHEHHO, YTO OCHOBHBIMU
darTopamu, obecHeuNBAIONINMU Iiepefady MeTOHAIlUM OT 3apAfa K 3apAny,
ABJsIeTCA ymapHas BOJTHA ¥ IIOTOK PaCHIMPAIONINXCHA INPOLYKTOB B3pHIBA.

Brio Takyke moxkasaHo, 4TO IpU OIpejeJeHHEIX yCJIOBHU-

AX M, B YaCTHOCTH, HpPU HaJWYUU Yy AKTUBHOTO. 3apaja

= 000J0YKN Tepefada METOHAI[MH MOKeT OCYIIeCTBJIATHCS
OCKOJIKaMu 000JI0YeK: IIolmajfaHue XOTs OBl OXHOTO OCKOJKA

MOKEeT BBI3BaTh JIeTOHALMI0 IaCCHBHOTO 3apsfga. Husxe

< JCIOJH30BAJIUCH 3apsambl 6e3 o00IOYKM WWJIN ¢ BechbMa cia-

| 6oit 0Gomoukoit m ahPeKTH OCKOIKOB He paccMaTPUBAIOTCA.

@ur. 3. OCHOBHOI BapHaHT OIBITOB IO Ilepefade AeTOHAIUHU, MCIIONb-
30BAaHHLIH B JaHHOI pa6orTe. I — aKTUBHHI (cdepmueckuil) 3apsapn;
2 — 3JIeKTPOLeTOHATOP; 3 — IACCUBHBII 3apAj; 4 — 9KpaH

Hecmorpss Ha 3HauuresbHOe KOJIMYecTBO paboT, BOIpOC O IlapaMeTpax,
OIIpefleIAIONINX JaJbHOCTh Ilepeladyd MeTOHAIlNi, NajleKo He sBIsAeTCA HC-
yepnaHHEIM. Heo0xoqumo ¢ camMoro Hadasla uMeTh B BUAY, YTO JJIA aKTHBHOTO
U IIaCCUBHOT'O 3apsil0B OCHOBHBIe IapaMeTpHl Iepefaddl JeTOHaUU ABIAIOTCS
pasaudHeIMU. [[JIs1 maccHMBHOTO 3apsga BajkKHa ero YyBCTBUTEIBHOCTH, CBA3AaH-
Hasl ¢ BeJIUYMHOH KPUTHYECKOTO IaMeTpa: 4eM MeHbIIe KpPUTHYeCKUil aua-
MeTp, OIlpefesiseMblil corgacHo XaputoHy [®] BpemeHeM peakumuum Bo (pOHTe
JIeTOHAI[MOHHON BOJHBI, TeM BHIIe 4YyBCTBUTeAbHOCTH BB, Tem Ha Goxabmiee
paccTosiHHe MOKeT OBITH IepelaHa [eTOHallus JaHHOMY maccuBHOoMy BB or
OJHOT'0 U TOTO Ke aKTUBHOTO 3apaja. Ilo mpemioskennio AnnHa HccaIefoBaHUe
nepefayy JeTOHAIMN OT IIOCTOSHHOIO aKTUBHOTO 3apsifia PasHBIM I1aCCHUBHBIM
3apAfaM MOKeT HaTh U [efiCTBHTeJIHHO IaeT CYI[eCTBeHHHII MaTepHal O 4yB-
creuteabHocTu BB, ocofeHHO B Tex ciaydasix, Korja pedb UIeT O 3apajgax
TaKOIl CTPYKTYpH, TAKUX CBOWCTB, IPU KOTOPHIX TPYAHO HCIIOJB30BATh CTaH-
JapTHYI0 LIpo0y ompemeieHus dyBcTBUTedbHOCTH (Komep Hacta).

Bwmecre ¢ Tem 1o cux mop He sicCHO, Kakas XapaKTepHCTUKA aKTHBHOTIO 3a-
pAfa ABISAETCA OCHOBHOII ¢ TOYKHN 3peHHsS Iepeladyn JeTOHAIUN; KaK yBUIUM

Jajee, [dajKe OCHOBHOI 3aKOH [JIA pacCTOSHUS Ilepemadn R=EkVC,rne
C — Bec aKTUBHOIO 3apsja, BHIBBIBAET COMHEHIE.

OcHOBHOIT 3afaueil MaHHOTO HCCJIEIOBAHILT ABJIAETCA yTOYHEHHEe BOIPOCa
00 OCHOBHOM IapaMeTpe aKTHBHOTO 3apsja, OllpeaesalleM JalbHOCTH Ilepe-
maun getoHauuu. Ilpw ycraHOBIGHMH Takoro mapamerpa OymeM WHCXOJUTH
13 3aKOHA MOJOOHA IIPU B3PHIBAX B ero sHepreTHUecKoil mHTepIperarmu [10].
ITpu 3T0OM ecTecTBeHHO B KaduecTBE aKTHBHBIX 3apsAH0B HCIOJH30BAaTh 3apsjbl
chepuueckoil GopMbI: MMEHHO MJIsS TAaKUX 3apsIOB 3aKOHB pacIpocTpaHeHUs
yIapHBIX BOJH WM paclIMpeHus MPOAYKTOB B3pHIBa ABIAIOTCA HamboJee LpoO-
CTBIMU U JeTaldbHO mcciaenoBanabiMu. Ha ¢ur. 3 maHa ocHOBHas cxeMa pacio-
JIO}KeHUs 3apANOB B Hamux onbiTax. HaBepXy akTuBHBI 3apsy cdhepuuecKoi
(OpPMEL € 3JEKTPOMETOHATOPOM; BHHBY MAaCCHUBHBII 3apsaa NUINHIPUYECKON
¢dOpMBI; BpOBEHH ¢ BePXHUM TOPILIOM IIaCCHBHOTO 3apsa pacloJjaraeTcs oTpa-
jKalomuil 9KpaH (0 poJu 3TOr0 dKpaHa cM. Jatuee). B cooTBercTBUM € IpUHA-
THIM B 3aKOHe IOM00WsI, PacCTOSHUs OTCUYNTHIBAIOTCS OT IEHTPa aKTUBHOTO
3apsiga IO IIOBepXHOCTH IIaCCHBHOTO 3apsja, Ha KOTOPYK  BO3MeicTBYyeT
yaapHasi BOJHA WJH IIOTOK HPOMAYKTOB B3PHIBA.

ITompsB 3apsigoB IPOBOMWJICA B clieNMaJbHON B3PHIBHOI Kamepe, 060py-
JOBAaHHOII CMOTPOBBIMH OKHaMU. fIBJIeHHe B3pbiBa U Ilepefada IeTOHAIMU pe-
PHCTPUPOBAIUCH CKOPOCTHBIM 3epKadbHBIM Qoropeructpom CDP-2 [°].
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Ha ¢ur. 4 npuBenen xapaKTepHBIl CHUMOK sBJIeHHUA Iepefadd AeTOHAIIMH
or cdepudeckoro sapsaga guroro TI' (rpormi-rexcoren) 50/50 mecom 23 2
(zmamerp 30 wm) mwIMHApPUYEeCKOMY 3apapy mopomioobpasmoro TT 50/50
mrotHocteio 1.0 2/cu® ma paccrosaume 37 mm. CHumor mpomssegen COP-2
B BapHaHTe QOTOperucTpa ¢ HempephIBHON pa3BepTKOil Ipy JNHelHOl CKOpocTH
pasBeptku 1500 s/cer. Jluuua 1 wa cEHumMKe Qur. 4 — cBedeHHe AeTOHAIUMH
cepuvecKOTO aKTUBHOIO 3apsfa (dIEKTPOAeTOHATOp YrayOjaeH B 3apap:

Bpems———-

dur. 4. 3ammch ABIEHNA Tepefadd AeTOHALWHN B BapHaHTe

doropernctpa. 1 — CBeUEHME [eTOHAUUN AaKTHBHOI'O 3apsja,

2 — cBedeHNe pPACIINPSIIUXCA MPOAYKTOB B3PHBA AKTHBHOTO

3apsAga, 3 — CBeYeHHe JIeTOHAINY MMacCUBHOTO 3apaga, 4 — cBe-

4yeHNe CTPYHU NMPOLYKTOB B3PHIBA, BBHUIETAIONINX ¢ TOPIA IACCUB-
HOrO 3apaga

JeToOHAI[Ns BOBHUKAET B IEHTPe M BHXOJUT Ha IOBEPXHOCTH 3apsAia IpaKTH-
YecKH ONHOBPEMEHHO; MMEHHO II09TOMY MEI IOJy4aeM IOYTH BepPTUKANLHYIO
anano). Jluaus 2 — cBeueHHe DACIIMPAIOMMXCH MPOLYKTOB B3pHIBA aKTUB-
moro sapsaga. llpumepHO Ha cepefliHe PacCTOSTHUS CBepPXY BHU3 HaXOIUTCHA
BepXHUI TOpel| NTacCHBHOTO 3apsafa U dKpaHa. B pesyasrarte oTpaskenus mpo-
OYKTOB B3phiBa OT IOBePXHOCTH 3apsAia W DKpaHa IIONYYaeTcs ATUTeIbHOE
cBeUeHUe B BHje TOpU30HTANXbHON JauHuu. Jlumma 3 — cBeweHue AeTOHAIMH
maccuBHOro 3apsga. Va3 ¢ur. 4 BUAHO, 4TO KOHTAKT HPOAYKTOB aKTHUBHOIO
3apsfa ¢ IMOBEPXHOCTHIO IIACCUBHOTO 3apsfa He BHIBEIBAET MIHOBEHHOIl [eTo-
HallUW TIOCJIEeIHeTO.

JleToHamus IaccuBHOTO 3apsifa HPOUCXONHUT ¢ HEKOTOPOH B3aJep:KKON T,
KOTOpOsA MOKeT OBITH M3MepeHa HemocperncTseHHO 10 ¢ororpadum. Coorser-
cTBYIOMMe MaHube cM. HmRe. Heo6xomumo oTMerurs, uro 6e3 sKpaHa pacumiung-
pOBKa cHMMKa ObiTa O KpaliHe TPYAHOIH: cBeyeHHe IIPOAYKTOB B3PHIBa OXBa-
THA0 OBl MaCCUBHBIN 3apsajl, W JeTajlu BO3HHKHOBEHHSA JeTOHAINY B HeMm OBIh
OB TPYOHO pAasIMYUMBIMU.

Ha ¢ur. 5 mokasausr gororpaduu, moaydennsie COP-2 B Bapumanrte ayunbs
BpeMeHu, IpH CheMKe Ipollecca Mepefadn AeTOHAIUM 0T cepUIecKOTo 3apsania
auroro TT Becom 135 2 (mmamerp 3apsaga 94 mm) MIIHHIPIMYIECKOMY BapARy
maconaoro TI' 50/50 mmormoctbio 0.9. Paccrosnme R or meHTpa aKTUBHOTO
3apsaga 00 MoBepXxHocTH THaccuBHOTO 127 mm. Macimrab paccrosHuil gaercs
MaciiTabHoN TUHeHKOH BHIBY KayKI0TO Kajfpa; PAacCTOSHNE MERAY ABYMS MeT-
kamu Macmrabuoit auaeiiku coctaBiser 100 ma. Ilog wammbiM Kagpom yra-
3aHO BpeMsa B MHUKpPOCeKYHOaX OT MOMeHTa B3pDHIBA aKTHBHOTO 3apsga. Uepes
8 mEcer MPOMYKTH B3phlBa aKTHBHOTO 3apAga MOAXOAAT K IOBEPXHOCTUIIACCHB-
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HOTO 3apAjfa W 9KpaHa; depesd 12 wmkcex OTYETIUBO BHAHO HX TOPMOKeHHe H3-
3a oTpaskeHusi; depes 16 mkcerx BUJHO HadaJ o CBeUeHMs NETOHAIMN IaCCHB-
HOTO 3apAfa. XOTA CHUMKH B BapHWaHTe JyNIbl BpeMeHu (ojiee HaTIANHE, HO
npu HeoOXOJUMOCTH OLEHKN CKOPOCTei, BpeMeH 3aJepKHU U T. J. IPeIodYTH-
TeJbHEE 3alNMCh B BapHaHTe (HOTOperucrpa.

a 6 8 2
[P ——
0 e ane 3

@ur. 5. 3anuch ABIEHUA Mepefayd [eTOHAIMM B BAPHAHTe JYUH BDPEMEHU. a — 4 MEKCek;
6 — 8 mrcer; 6 — 12 mucer; e — 16 wmrcer; 0 — 20 mrcer; e — 24 mrcer; e — 32 mKcek;
a8 — 40 wmmcex|

Ilpu momomu yrasaHHON BHIIIe METOAUKM OBLTIM HpOBeJAeHH OOMUpPHEIE
UCCIeI0BaHUA SBIeHUS INepefaddl AeTOHAIMU . IpeyKJe BCero oIpejieleHue
paccTOSHUA Tepefadu JeTOHaUMU Mias pasnaudHbix BB; mpum stux mcciaemo-
BaHUAX MEHAJCA COCTaB KaK aKTUBHBIX, TaK M IAaCCUBHBIX 3apsJOB.

IMpu wmcomonpzoBanuu cepuyecKUX aKTUBHEIX 3apsf0B BepOATHOCTHBIH
XapakTep SABJIEHMA Mepefaud AeTOHAIUU IIOJHOCTHIO COXpaHgEeTCH, NO3ITOMY.
creays Bropsmo, B KadecTBe OCHOBHOI'O PacCTOSHUA Iepefadyd JeTOHAIIMM MBI
NpUHUMATIN TO pPaccTOSIHWE, Ha KOTOPOM BepOSTHOCTH Iepefadd JeTOHAIUU
cocraBiasra 50%.

Hexortopsie u3 mONyYeHHHIX JaHHHIX mpuBemeHsl B taba. 1. B xavectse
BB mnaccuBHEIX 3apsAo0B HCIOJb30BAINCH:

1) rexcoren mmorHocthio 1.0 (akruBmble 3apageri: TI' 50/50, rercorem
naoTHOCThI0 1.43 W rekcoreH miaotHOcTRIO 1.1),

2) TI' 50/50 umortuocteio 1.0 (aktuBHBIE 3apsagpr: auroit TI' 50/50, mo-
pomrooGpasusii T 50/50, ammonut-6 — cmeck 80% am. cemutpsr u 20%

TpoTHIIA),
3) ammonnt-6 (aktmBHEBIe 3apams:: TI' 50/50 aumroit, rexcorem p = 1.43,
rexkcoren p = 1.1).

Bo Bropom cronbue Tabaunbl ykasanbl Beca akTHBHBIX 3apafgos C. B Tpe-
TbeM croabre Tabaumsl HpuBefeHH 3Hadenus C, — 3HauYeHUe TPOTHIOBOTO
3KBMBaleHTa, T. €. 3HaUeHHe Beca TPOTUJIA, DHEPTHUSA B3PHBa KOTOPOIrO paBHA
3HepIHM B3pHIBa AaHHOTO 3apsga. B mpocreiimem ciydae

Ca = CS / ETHT

37ech eryr — Y/eIbHas TeIJIOTa B3PHIBA TPOTHJIA U & — y/edbHas Tell-
J0Ta B3pHBa AaHHOoro BB. B kavectBe erpyr mpunuMaerca 0oOHYHO 3HaUeHUe
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1000 xkas/ke, cooTBeTCTBYIOMmEe TPOTUIY OOJBIMON muoTHOCTH. Benumunmna C,
XapaKTepusyeT coOfep/RaHUe dHepPTMH B 3apsje.

B pamnoit pabore wmcmonb30BaNmCh CpaBHUTENBHO Maible 3apsagsl BB.
Ussecrno [*°], uro musa takux 3apsamos 4actb BB pasGpacrmBaercs m smeprusa
ee He HCHOOJb3yercs; «paboralollieily aKTUBHOW dYacThi0 sABJIsiercsa Bec, C*
MeHbIIMiA, weM mouubrt Bec. [[nsa omenkm arTHBHOrO Beca C* OBLIE HpOBe-
JeHbl CIeMuajbHble ONBITH 110 W3MePeHHI0 CKOPOCTH pasiieTa MPOIYKTOB
BONM3HN OT 3apsifOB, 3HAUMUTENBHO pPa3iWYaOIUXCs IO Becy, ¢ IOCIefyomeit
00paboTKoit pe3yabTaTOB MerTOomaMu 3akoHa momobusa. Bruro yeraHosieHo,

Tabauya 1
Paccroanme nepemaum geToHAIAA

Rj, — paccrosinme, coorsercrByomee 50% BepoaTHOCTH, R5)° = Rsy (C,*)—'/s —mpusesien
Boe paccrosiane 50% BEPOSATHOCTH, i1i.. — CPeJlHee 3HAYEHHME, B CKOOKAX IOJ{ HUMH—MAK-
CHMaJIbHOE OTKJOHeHME OT CPeJHero B 9%

AKTHUBHEL 3apAL C, 2 ! Cyr 2 ’ Cy* 2 Rsy, cM | Ry, m/re'ls
ITaccusHbIl 3apag — rekxcorer p = 1.0
TT 50/50 p = 1.68 135 154 154 19.6 0.365
23 26 26 11.6 0.390
Tlexcoren p = 1.43 46 58.5 58.5 15.0 0.390 0.37
(8.0)
T'excoren p= 1.1 50 64 55 12.9 0.340
ITaccuprmtii 3apsg — TT 50/50 p=1.0
TT 50/50 p=1.68 23 26 26 6.3 0.213
TT 50/50 p=10.9 22 22.7 19 5.1 0.190 0.20
6.5)
AmM. 6 p=0.9 135 135 22 5.9 0.197
ITaccuBHHI 3apam — aMMoHHT-6 p = 1.0
TI 50/50 p=1.68 135 154 154 9.4 0.176
23 26 26 5.2 0.176
T'ercoren p = 1.43 46 58.5 58.5 7.0 0.180 0.177
(1.7)
Tlercoren p = 1.1 50 64 55 6.6 0.174

yro B ciayuae aurtoro TI' 50/50 m rewcorena p = 1.43 pasGpocom BemecTBa
MO;KHO npeHeOpedb U HONpaBKYy Ha pa3bpoc He BBOAWTH; B ciaydae TeKcOTeHa
p = 1.1 nompaBka CTAHOBWTCS CYINECTBEHHOI; GOJbIIas BelWdYWHa IIOIPaB-
KU [JJIA MeJJIeHHO pearmpyoliero aMMOHWTA CBS3aHa C TeM, 4TO YHEPTHA, OMN-
pefessoias pasier HPOAYKTOB BOIU3M OT 3apsAfa, COCTABIAET MAJYK 4acTh
NMOTeHIMaJILHON SHePruu B3PHBa (Ha 3HAUUTENBHBIX PACCTOSHUAX OT 3apsafa
HOJA DHEePIMM aMMOHHUTA, LpeBpamaliiascs B paboTy, 3HAYUTEJILHO BO3pa-
craer).

ITociie TOro Kak mMpoOBefieHA ONEHKA «aKTUBHOTO» Beca C*, MOKHO BHIYHC-
JUTh (PAaKTHIeCKUH TPOTUIOBHN HKBUBAJEHT

CB = C*S / ETHT (3)

COOTBETCTRBYIOIEe 3HAYEHHME HpUBENeHo B cTojabume 4 rtaba. 1. B cronbme 5
taba. 1 mpencraBieHO W3MepeHHOe 3Hadenme paccrognms R;,, cooTseT-
cteyfomee 50% BeposTHoCcTH mepefaun. B TaGaune qaHm 3HAYCHUS

3

T. € IIPUBeJleHHbIe PACCTOSHUA, cooTBeTcTBYIomme 50% BepOATHOCTH Iepefadn
JeToHAINK,
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W3 mammmeix Tabia. 1 BumHO, YTO A MaCCHUBHBIX 3apsAA0B, U3TOTOBIEHHBIX
u3 pasaeix BB, npuBemennsie paccrosHusa pasiamunsl. OmHAKO A Iac-
CHUBHEIX 3aps0B U3 OJHOTO U TOTO ;Ke BB mpuBemeHHBIE paccTosHUA B Ipefe-
Jgax omubOK ONBITa SBJIAIOTCS MPAKTHYECKHN OJMHAKOBHIMU, HeCMOTpPS Ha 3Ha-
YUTEIBHYI0 pa3HUIy B Bece U B cBoiictBax BB arTtuBHHIX 3apsmos.

s 3akoHa momobus ciegyer, 4TO0 OJUHAKOBHIM NPUBEIEHHBIM PacCTOsI-
HusAM [2° cOOTBeTCTBYIOT OJMHAKOBEIE 3HAaUeHHS MaKCHMAJIbHOTO TaBJIeHUA
yAapHOHl BOJHEI U ITOTOKAa IPOIYKTOB B3DPHIBA, a TaKyKe OJUHAKOBEIE 3HaYEHUS
cKOpocTell pacIpocTpaHeHHs YHapHBIX BOJH U paclIupeHusi NTPOAYKTOB
B3pHIBa.

ComocTaBisiss 3TOT HEOMHOKPATHO IPOBEPEHHHINl Ha OIBITe BEIBOJ 3aKOHA
mogo0usa ¢ TeM (AaKTOM, UTO MJsI HAaCCUBHOTO 3apsAga € IOCTOSTHHBIMHU CBOIi-
cTBaMu TpuBefeHHbie pacctosuuns 50% mepegadyn AeTOHAIMM OPU HCIIOIH3O-
BaHUN pPAa3HBIX aKTUBHBIX B3apsOB SBISIOTCA IPAKTHYECKN OIMHAKOBHIMU,
MBI IPUXOAUM K Ba/KHOMY BHIBOJY O TOM, YTO Ilepejada JEeTOHAIMH CBsI3aHa CO
3HauYeHIeM BeJIUYMHBI [JaBJIeHHA YyJapHOIl BOJHEL.

Ins KayKmoro macCHMBHOTO B3apsifia, H3TOTOBJIEHHOTO M3 OIpefe]eHHOIO
BB pgamvO#l miaoTHOCTH U CTPYKTYPH, CYIIecTBYeT OIIpefieIeHHOe [aBleHUe
pr YhapHOil BogHHI, obecmeunBaiomee o0% BeposTHOcTH mepemadu. Kcan
p > Pk, BepOSATHOCTh BO3HHKHOBEHUs [eTOHAI[MM IIaCCHBHOTO 3apsAja 3HaYU-
TedbHA; IPU p > py Iepejlada jfeToHaIuu OymeT HMeTh MeCTO IIPHU KayKOM
omeite. Ecau p < pg, BepOATHOCTh BOSHHKHOBEHHS [eTOHAIMH IIaCCUBHOTO
3apsAfa Maja; IpU p << Py Hepefada OymeT OTCYTCTBOBATH IOJHOCTHIO.

st maccuBHBIX 3apAA0B pasHbIX BB pasHOIl mIoTHOCTH U CTPYKTYPH 3HA-
4eHUsA py OYAYT Pa3IWYHBIMU: 4YeM MeHee YyBCTBUTEJIBHBIM sIBIsETCS 3apsj,
TeM GoJipliie HEOOXOAMMOe 3HadeHUe py.

3uas 3HaveHHe R° MJIA JaHHOTO IIacCHBHOIO 3apsija, MOKHO IOIBITAThCH
olleHNTH abCOJIOTHOE 3Ha4eHHe [aBJeHHS pj, Heo0XoauMoe s BO30OY:KIeHUsd
meroHanuu. K cokalleHHI0, 9Ta OIEHKa He MABJSETCS NMPOCTON M AOCTATOYHO
Haneskuoit. IIpu Gonbimux s3HaueHHsAX ° U OTHOCHUTENHHO MaJBIX TaBIEHUAY
(mo 10 —20 ke/cm?) cymecTByeT HaflesKkHas 3aBucuMocTb Ap = f([2°), HeomHO-
KpaTHO IpOBepeHHas Ha OHBITe B pasHbIX ycaoBuax [1°]. B mpumarex ycao-
BUAX 3HaueHWs [1° OTHOCHTEIBHO Mallbl, 3HAUeHUA pj, KaK YBUAUM Jajee,
BEJUKHU, U IS BTUX YCJIOBUIl CKOJTBKO-HUOYIH HaJlesKHasd CBA3bh OTCYTCTBYET.
Hexotopsle 3HaueHHs: maBieHUil B WHTepecymoIneM Hac Aualla3oHe OBLIN H3-
mepenst A. U. Hoporxoseim [1]; 5T 3Havenus B gaabHeiiniem GymyT HCIIOND
30BaHEl, OfHAKO OHHU [JaJeKO He SBJIAIOTCA HMCYepPIIHIBAMOIIUMIE.

[ OpHeHTHPOBOYHON OIEHKM 3HaYeHWIl [JaBJIEHUS MOTYT OBITH MCIIOJNbB-
3oBaHHl pedyabraTtsl paborst U. NI, Tamm u 0. H. Pabununa, B kKoTopoii 66110
IIpoBe/[eHO 3HAYNTeIbHOEe KOJINIeCTBO U3MEePeHUN CKOPOCTH pasieTa MPOJLYKTOB
ST pasdUYHBIX 3apsAjoB M B TOM ducie Jisa umHTepecylomux uHac BB (TT
50/50, ammount-6 u t. x.) [*2]. . . Tamm un 10. H. Pabunun ncnoxbaoBain
3apsbl 3HAUUTEIBHO Pal3JINYaloIUXCsA BECOB, YTO MO3BOJMIO WM OIeHHTH Be-
JNYNHY pa36pachBaeMOTO CJIOS M, CJIeIOBAaTEIbHO, OIEHUTh «aKTHUBHO pabo-
raomuiin Bec 3apsamna C* u orcoofa paxtudecKkuil sksuBaident C;. B pesyib-
TaTe 3T0i paboTH mMm OBlIa ycTaHOBJIeHa 3aBucumocts u (1) — ckopoctn
pasieTa IPOAYKTOB OT (aKTHIECKOTO TPOTHJIOBOTO SKBUBAJIEHTA [JisA HHTEpe-
CyIOIIUX Hac cucteM. B cooTBercTBHM ¢ 3aKOHOM mOg00usa JJisi pasHBIX 3aps-
JIOB, HO IJs1 OJMHAKOBBIX HPUBEJEHHBIX PAacCTOSHHN CKOPOCTH pasjeTa OKa-
3allUCh IIPaKTHYeCKM ofuHakoBbiMu. llpum usmenenunm R° cropocTH pasiera
MeHSIOTCSA, MpWYeM 3aKOH HTOT0 M3MEHEHUs CYIIECTBEHHO OTANYAeTCS OT 3a-
KOHa M3MeHeHNs faBiaeHmit. OqHaKO ecau [Jas HeKoToporo R° u3BecTHO 3Ha-
9eHUE CKOPOCTH pasjera &, TO A BTOro ke R° MopkeT OBITH BEIUNCJIEHO 3Ha-
JeHHe JaBieHHs. B HavadbHO# cragmm pasiera MPOAYKTOB yhapHas BOJHA U
TIPOAYKTH B3pHIBA JBIGKYTCSA BMecTe: CKOPOCTh pPacIpoCTpaHeHHsa yiaapHON
BoaHH [) IpaKTHYeCKN paBHa CKOPOCTH pasiiera MPOMYKTOB U.

Jaa mopcyera faBieHuil B ynapHO BOJIHE IO M3BeCTHOM CKOPOCTH GpOHTa
OB Mcronb30BaHE faHHbe CelnMBaHOBa, KOTOPHIL B cBoeil paboTe mpomsBet
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pacdeT IapaMeTpOB CHJIBHOI yJAapHOHl BOJNHEL IIPH IlepeMEHHOM 7Y =
— Cp/Co.

YnapHad BOJHA, HOAXOAA K IaCCHBHOMY 3apsAAy, HaTalIKUBaeTcs Ha ero
IOBEPXHOCTh U OTpaskaerca. llpm atom nasieHme B BosiHe, feiicTByMoINeil Ha
IaCCUBHEI 3apAf, 3HAaYMTeJIbHO Bo3pacraeT. IloaTomMy B KauecTBe XapaKTe-
PHCTUKM JaBJeHusd, AeflcTBYIOIero Ha IIaCCUBHEIL 3apsAj, OBJIO BHOpaHO
naBieHne oTpaskeHud. IlpaBma, ompefeneHHOe TakUM 00pa3oM HaBieHHE OT-
HOCUTCA K yHapHOIl BOJNHe, a IIPM OTPaskeHUH IPOJYKTOB B3pPHIBa, JBUrAI0-
muxcs BeJef 3a YAapHOI BOJMHOIL, faBleHNMe MOKeT oTandathes. Tem He Menee,
TAKUM cIO0COOOM MOsKeT OBITH OIleHEeH HOPAJOK BeJTNYMHBI TaK jKe, KaK M COOT-
HOIIEHNe MeRAy J[AaBIeHUsIMU, HEOOXOMUMBIMHU JJIf Pas3JNYHBIX MaCCUBHBIX
3apAIOB.

Ucnonwsays pacuernsie panaele CelnBaHOBa, HaMu OB TaKKe OICHEHBI
TeMIepaTyphl B OTpa)KeHHHIX BOJIHAX, BBHIBHIBAIOINX JEeTOHAIIMIO Pa3JWIHBIX
maccuBHBIX 3apaAnoB. Heobxomumo ykasaTh, HecMOTpsST Ha TO, 9UTO 3TH
TeMIIepaTyphl IHOJYUeHBl AJA yAapHEIX BOJH 0Oe3 ydueTa AeHCTBUA IIPOYKTOB
B3PHIBa, OHH MOTYT BCe-TaKM JaBaTh HEKOTOpOe IIpe/iCTaBJeHMEe O pa3orpene
B BOJHe, BHIBBIBAIOMIEIl JeTOHAIMIO, ¥ HAaPAAY C JaBIEHUSMH MOTYT CIYKUTH
METOJIOM CpaBHEHUA YyBCTBUTEIBHOCTH PA3JINIHBIX IACCUBHBIX B3aps/0B.

Tabauya 2

OpueHTHPOBOYHBIC 3HAYCHHA JaBjieHmii p amm m Temmeparyp T° K, HeEOGXOMUMBIX st
Hepefayn JeTOHAIN

(v — ckopocTh (pOHTA YHAPHOI BOJNHEI v.. — €€ CpejHee 3HAUEHUE)
IIaCCHUBHEIA 3apAML AXTUBHBIA 3apAL v, M/cer Vep, Mlcex p, amm \ T° K
Texcoren TT 50/50 p=1.68 2750
p=1.0 U'excoren p=1.43 2600 2650 650 5500
lexkcoren p=1.1 2550
TT 50/50 TT 50/50 p=1.68 3800
p=1.0 TT' 50/50 p=0.9 4000 3850 1800 10000
AM-6 p= 0.9 3800
AM-6 p=1.0 TT 50/50 p =1.68 4100
Tlercoren p=1.43 4100 4100 2100 11000
Texcoren p=1.1 4000

B rabn. 2 B cronbie 3 maHB ckopocTH QpoHTa yAapHOH BOJHBI aKTHBHBIX
3apanos, coorBercTBylomue 50% BeposiTHOCTH BO30Y;KIeHUA IacCHBHOTO 3a-
pAfa, ykasaHHOTO B ¢T10s01e 1. B cooTBercTBum ¢ GAMBKUMM 3HaUYeHUSMU IPU-
BeJeHHEIX paccTOsHMiT /2° GIMBKUME OKa3BIBAalOTCA M CKOpocTH QpOHTa yaap-
HOII BOJNHBI, HeoOXommmbie MJs ocymectBierns 50% BeposTHOCTH Iepefadn
neroHanuu. B cronbume 4 maHBl cpefHHMe 3HaYeHMA CKOPOCTH (pPOHTA MJS
KayKJOTO BHAA IIaCCUBHOTO 3apsja, a B cToa0Ile 5 IpuUBeIeHH COOT-
BeTCTBYIOIYIe CpefHUe 3HaUeHHs AaBieHUil (Ipu OoTpaskeHHN), HeOOXOIMMbIe
st 50% BeposTHOCTH BO30YIeHNA MeToHAaIu. B cToalue 6 mpusegeHs Tem-
mepaTypHe pasorpeBa (poHTa yJAapHON BOJHBI, OTpayKeHHOH OT IIOBEPXHOCTH
ITacCUBHOTO 3apsja.

CpaBHUM moJTyYeHHbIe HaMU 3HAYeHHA NaBJIeHUil ¢ ONBITHHIMU 3HATeHUIMI,
onpeneiresasiMu Hoporkoseim [!!]. ITo mammum pacueram gis 50% BeposTHO-
CTH Ilepefavyu AeTOHAIIMHM HOPOIIKOOOpa3HOMY TeKCOTeHY Heo0XOauMo JaBile-
Hue (upH TIO0BX aKTUBHBIX 3apsfaXx) okoao 600 amm. Ilo namreim Hoporkosa
Ha IpUBeJleHHBIX PacCTOAHUAX, cooTBeTcTBYOmuUX 50% BeposTHOCTH Iepenadn
JeToOHAIUU, HaBileHNe orpaskeHus coctaBiasier 400 amm. Ilo HammM KaHHBIM
ni1s mopomkoobpaszuHoro TI' 50/50 meo6xommmo pasienue 1800 amau, B TO
BpeMa Kak mo HoporkoBy Ha coorBercTByIOHmEM IIpUBEeHHOM PacCTOSHHUH
nasiaeHne pasHO 1100 amm. Haxowmer, piaa ammoumTa-0, M0 HammM JaHHBIM,
nasaenue 2100 amm, a mo Hoporkosy omo 1600 amwm.
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Haumsie KoporkoBa cumcreMaTu4ecKu Hal0T HECKOJIBKO MeHBbIIMe 3Hade-
HUA JaBlIeHHUil, 4T0, BIPOYeM, He YAUBUTEIbHO, TAK KaK MCIOJL30BaHHEI Ho-
pOTKOBEIM MeTof ['OIKMHCOHA IO CBOEHl CYIIHOCTH JOJKEH JaBaTh HECKOJIBKO
saHmKenHble 3HaueHus., C Apyroil cTOpoHBI, B HallleM MeTOfe IOJcYeTa, HC-
MOJIB3YIONIEM HeaJbHEIe COOTHOLIGHUS, 3HAYeHWUA aBIeHH TOJMKHBI IOJY-
4aThCA HECKOJBKO 6OoJbllie MCTUHHEIX. BO BeAKOM cirydae, cpaBHeHHe C [JaH-
HBIMH, TOJAYy4YeHHEIME HOpPOTKOBEIM, IOKa3BIBAIOT, YTO BHIYMCIEHHEIE HaMH
3HAUEHHS [aBIEHUN He MOIKHEI 3HAYATENBHO OTIMYATHCA OT HCTUHHBIX W
MOryT OBITh IPUHATH B Ka4yecTBe OPUEHTUPOBOYHBIX.

ITomumo yrasaHHBIX B Tabx. 1 u 2 macCUBHBIX 3apsAH0B OBLIM TaKiKe IPO-
BeleHBl OIIGHOYHEIe ONBITH IO Iepefade [eToHanuu 3apsamaMm apyrux BB.
ITpuBegem paHHBIE O COOTBETCTBYIOIUX MABJIEHUSX, HEOOXONUMBIX s OCY-
mectBiaennsa 90% BepoATHOCTU Tepemadyd JeTOHAIMH,

Ius maccuBHOro 3apsima amMMoHHTa-6 miuormocthio 0.8 HeoOGxomumo aB-
aenue 1800 amm (BmMecto 2100 masg p = 1.0); nas maccuBHOTO 3apsjga JUTOTO
TT' 50/50 maBnenue pgomxHO 6hITh mopsmka 11000 amm (Bmecro 1800 amm
IJIsT TOPOIKOOOPas3HOTo0)!; OTMETHM TaK)Ke, YTO TeMIepaTypa B BOJHe, BBI-
suBatomneir geroHaunuio jguroro TI' 50/50, momkua 6biTh mopsagka 25000° K
smecro 10000° pgas mopormkooGpas3HOTO.

Hna smugkoro HurporaunmepuHa pasierne 900 amam, T. e. HECKOIBKO
BHIIIle, YeM y HOPOLIKOOOPAa3HOro rexkcoreHa. Eciau ydyecTh, 4TO HUTPOIIUIE-
puH xupkuit (cM. Bhime pasHuly mexmy TI' 50/50 aureiM u mopomroo6pas-
HBIM), TO CJIENYeT CHeJaTh BBIBOJ, YTO IPH OJUHAKOBOM (U3MYECKOM COCTOA-
HUY HUTPOTJIUIEPUH JOJIKeH OBITh 3HAYUTENHHO YyBCTBUTeJbHEHl IeKCOTeHa;
HaKOHeIl, [Js HOPOImK006pa3HOro (cierxka IOAIPEecCOBAHHOTO) asuja CBUHIIA
HeobXxoquMoe gaBieHue 25 —35 amm, T. e. 3HAUUTEJIBHO HIDKe, 4eM JJisA BCeX
MpPOYHUX CUCTEM, YTO COBEPIIEHHO eCTeCTBeHHO, MPUHUMas BO BHUMaHUE BeCbMa
BHICOKYI0 UYBCTBUTEIHHOCTHb a3ua CBHHILA.

Haxr y:xe orMmedasoch BHIIIe, MCIOJIb30BaHHE (POTOpPETUCTPAIUU [AeT BO3-
MO;KHOCTH OIIpeJedUTh IIepHOJ 3aJep’KKH BO3SHUKHOBEHHS [JeTOHAIUU —
BpeMsa T MeXKIY MOMEHTOM IIOAXO[a YHAapHOH BOJHBE K IHOBEPXHOCTH IIaCCUB-
HOTO 3apsAjga U MOMEHTOM BO3HUKHOBEHHS NeTOHAIUU.

Ycranosiaeno, 4ro B ycaoBuax 00% BepoaTHOCTH Iepeadyd JeTOHALUHI
QUKCHPYEMBIl HaMH IIepUOj 3alep’kKu BeublmKu cocraBiser 10 —20 wmxcer
naa rexcoreHa u mia TIN 50/50 u 30 wmrcer miaa ammomuta-6. Ecam 3apsams
HaxoxATcA Ha Oollee OAMBKUX PacCTOSHUAX, 4eM f1%gy (COOTBETCTBEHHO NaB-
JieHWe YIapHO{l BOJHHI BHIIe M BEPOATHOCTh BOZHUKHOBeHusA meroHanuum 80—
100%), To Bpemsa t gaa rexcorena u TI' 50/50 mopsamka HECKOIBKUX MHUKPO-
cerkyHn, a miaa ammoHuTa-6 10 —15 wmxcex.

W3 roro ¢axra, 9T0 pasHEe 0 Becy aKTUBHEIE 3apsabl 00ecIedunuBaIoOT Ie-
pexauy meTOHAIlMM IPU OJUHAKOBHX R° M p, MOKHO cjelaTh BBIBOJ, 4TO 3a
Bpemsa 10 —20 mrcex naBieHue BO poHTE yoapHOl BOJHEL He yCIeBaeT CKOJb-
KO-HUOYIh 3HAUUTENBHO YMEHBIIMTHCH; B HPOTUBHOM clydae 3apsafbl MeHb-
mero Beca ocymectsasau 651 50% BepoATHOCTH Iepemavd JeTOHAIMY HA MEeHb-
mem R°.

Hamu 6514 mocTaBiIeHB KOHTPOJBHBIE OMBITH IO Mepegade MeTOHAIMU OT
BecbMa MaJBIX aKTHBHHIX 3apsafoB. Ha ofuHaKOBEIX IpuBeIeHHBIX PaccTOs-
HuAX [R° DINTENBHOCTH BOJHEL CIKATHA JOJKHA OBITH MPOIIOPIUOHAIBHOI
KOpHI0O KyOmuHoMy u3 Beca 3apanga ¢t ~C'%, CpaBHUBaJIMCh aKTUBHEIE 3apsmbl
taHa BecoM D0 ¢ m 3apsAgbl TSHa BecoM Bcero Juimb 1 2. IlmoTHOCTH 3apAnoB
obta 1.5 e/cm®. B radecTBe macCHMBHBIX 3apANOB B BTHX ONBITaX HCIOJIB30-
BaJHCh 3apsAfbl aMMOHHTa-06, MMelolye CpaBHUTENHHO OOJBIION IEpPHOX 3a-
mep:xku t. Oxasanocs, uro 1 2 3apsajga obecmeunBaer 50% BeposTHOCTH IEepe-
Ja4yu [eTOHAIUM Ha IpPUBEIEHHOM paccTosHuu, B 1,5 pasa MeHbIIeM (caeno-
BaTEeNbHO, IPU 3HAYMTENHHO OOJbIIEM MaKCHUMAJIbHOM «IHKOBOMY» IaBIeHIH

1 JTu naHHEIe OPMEHTHPOBOYHEIE, IOJYYeHHEIe N3 IPEAIONOKeHNA, 4TO ¢ B IpOXOoAd-
el ¥ OTpayKeHHOH BOJHE OJMHAKOBA,



IIMT®, Ne 1, 1960

YamapHoil BoaHBI), dem D0 e 3apsma. IT0 KayKyimeecs OTKIOHeHVe OT BHIIONHE-
HUA 3aKOHa MOg00MA ecTecTBeHHO OOBACHUTHL BechMa Mallofl JINTEIHHOCTHLIO
BO3JEHCTBUA TPU MCIOAB30BaHNU 1 2 3apaAmoB. YmapHas BoJHa 23 2 3apAmoB
gmrroro TT 50/50 umeer MeHbINYIO MINTEIBHOCTE H JaBlIeHusa 3a QPOHTOM Y Hee
napator Osictpee, yem y 135 2 sapsama auroro TI' 50/50. Ho maa passutus
neroHallum Tpebyercsa Bpems T Bcero 10 —20 wmxcex.
3a 5T0 BpeMsd, oUeBHAHO, make y 23 2 sapsamoB TT
50/50 maBmeHue He ycueBaeT yIacTh CKOIBKO-HHOYID
sHaunTenbHo. Hamporus, y 1 2 3apAmoB taHa maBie-
HHe 3a (POHTOM yHapHOH BOJHBI MaJaeT CTOJb OBI-
crpo, uro 3a 10—20 wmkcex ycueBaeT CHH3UTHCA
BechMa 3HAYUTENHHO, YTO U TMPHUBOAUT B KOHEUHOM
uTOTe K HeoOXoquMmocTH s obecledeHHS mepena-
9 fAeTOHAUMH  WCOOJB30BATh MEHbINME IIpHBe-
NeHHBe PACCTOAHUA W OOJBINHE [IaBJICHUA. @ur. 6. Ilepemaua pgeTo-

WznoxuM eme OgHy BCIOMOTATelIbHYW cepuio HATMH (i‘;"lpgife:" SKpaHa
‘OIIBEITOB, B KOTOpOIl CHWIKeHWe BPEMeHH BO3JeHCTBHS P
BEICOKOTO [aBJEHUA JOCTHTAJI0CL HECKOIBKO WHBIM
meronoM. Ha ¢ur. 6 crepa mana oGHYHAA MCIOML30BAHHAS HaMH cXeMa pac-
IOJIOKeHnA 3apAfoB. Jwamerp maccuBHOTO 3apspa 30 mae; KpoMe TOTO, BOC-
UpHHMMAKIUA Topell 3apAna cHaGkeH skpanoMm. CupaBa IIOKasaH 3apsaj
auamerpoM 10 mm Ge3 sxpama. I[lpu mcnoapsoBanum rexcoreHa (B rauecTBe
TaccuBHOTO 3apana) auaMerp 10 amae emme Jgaliek OT KPHATHYIECKOTO U JETOHA-
Ius ero goisxHA OHTH HonHOneHHOH. Ho mpm oTpameHunm ymapHOi BOJHEL
OT OTpaHWYeHHOH IOBEPXHOCTH MOJIKEH OBICTPO BOZHUKHYTL peKuM 00TeKa-
HUHA, B pe3yJbraTe YeTO JaBJeHne Ha TOBEPXHOCTH 3apAfa [JOJKHO GBICTPO
cHU3UTECA. OpueHTHPOBOYHO BpeMsa OOTEKAHHA Togr ~ d/2c¢, The d — nua-
MeTp OTpasKaomell HOBepXHOCTH U ¢ — MeCTHaA CKOpocTh 3ByKa [10]. Omsrramu
OBITO YCTAHOBIEHO, YTO IPH Iepefade JeTOHAMM 3apAAy, MOKa3aHHOMY
clipaBa, OpusefeHHoe paccrogHUe 0% BepOATHOCTH MOKA3HIBaeT HEKOTOPYIO
TeHJeHIUI K CHIKEeHNWI0, KOTOPYI0 eCTeCTBEHHO OO0BACHUTL OBICTPHIM Maje-
uneM pasiaeHus. [lo Hameil onenke Bpems o6Tekanna 3apaga guamerpoM 10 am
Toor ~ 10 mrcex, 410 BecbMa GIM3KO K YKa3aHHOMY BEIIIe 3HAYEHII0 BDEMEHU
BO3HHKHOBeHHA AetoHanuu (~ 20 mxcer). Eciu 10 mm maccuBHBIR 3apsy cHa6-
ZUTH OTPayKaIOIINM SKpPaHOM, TO IpuBeleHHOe paccroaHme 50Y% BepoATHOCTH
TMepefadn AeTOHAIMY AJIsI Hero CTAHOBHUTCH MPAKTHYECKH OJMHAKOBHIM C IIPHU-
BeJeHHEIM pacctossHueM mis 30 mm 3apaAga.

TaxuM 06pa3oM, KasKylneecsa OTKIOHEHUE OT IPOCTHIX COOTHOMEHUN 3aKOHA
moqo6uA MMeeT MecTO JUINh B TeX CAydYasdX, KOTJa TeM WU HHBIM ITyTeM CO3-
ZAI0TCA TaKue YCIOBHUsA, 9TO [laBieHHe 3a POHTOM Yy apHOI BOJHEL yCIeBaeT
3HAYUTEJNBHO yImacrtb B3a BpemMs mnopsaaxa 10 mxcek. B ycnoBusix Hammx
ONBITOB JJA HMCCHETOBAHHBIX BEINECTB IPH BecaX aKTHBHBIX 3apAMOB B JeCAT-
Ky TPAMMOB W 0oJiee U TpW AmaMeTpax HaccWBHOTO 3sapama 30 mmu u Golee
3a Bpema mopapka 10 —20 wmkcex naBieHue He yCIeBaeT CHEKATHCH CKOJb-
KO-HEOYIb 3HAYUTENHHO.

M3 Bcero m370:KeHHOTO BHIIIe MOMKHO CHENaTh Cleqymolnue BHBOAH. Eciu
3a BpeMs, HeoOXommMoe IJId PasBUTHA HeTOHAIMM B TAaCCHBHOM 3apsje (3TO
BpeMs MOJKHO Ha3BaTh KPUTHYeCKMM BpeMeHeM [y), HaJeHune JaBlIeHus HeBe-
JAUKO, TO BO3HUKHOBeHWE [AeTOHAI[MH OIpefeldeTcA BeJIUYMHON KPUTUIECKOTO
NaBIEGHUA Dy; BPEMA B DTOM clIydyae He BXOHUT B ABHOM BHIE MMEHHO IIOTOMY,
910 (AaKTHYECKOe BpeMs BO3JeiiCTBUA IpeBOCXOmuT ly. Kcim Bpemsa [eii-
CTBHMA BBICOKOTO [aBJIEHHS MeHbBINEe [y, TO DTO [OJIKHO OLITH KOMIEHCHPOBAHO
COTBETCTBYIONAM YyBeJIWdeHUeM AaBieHuA. B03MOKHO, YTO B HEKOTOPHIX yC-
JIOBUAX BepPOSATHOCTH BO3HUKHOBEHHS [eTOHAOWHM OyIerT OIpPefersaiThCsa He
3HAYEHNEM [aBJeHHs:, a HMOYJIbCOM HEKOTOPOH TOJIOBHOW 4YacTH YHApHOH
BOJIHEL.

PaccmorpuM Temeph pe3yabTaThl OMBITOB, MOJYYEHHBX ¢ AKTUBHBIMH 3apsi-
JaMu HuinHgpudeckoll gopmbl. Hak y)ke oTMedasoch BEIle, OCHOBHEIE OIIBITH
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ObLIM TPOBeJeHH cO cepUIecKUME AaKTUBHHIMU 3apsifamu. VmemHo muas rta-
KHUX 3apsAfoB u3BecTHO u(£1°), 4TO JaeT BOBMOKHOCTDH BHUUCIUTH HeoOXoquMoe
IaBIeHUE py.

Tabauya 3
Paccroanus nepenpauyn ageToHaA| OT IUJIAHJAPHYECKHX 3apAN0B (B HaHnpasJieHAN Topua)

R;, — paccrosinne, cooTBeTcTBYIomee 50% BepOATHOCTH IIepeJadu RETOHAINH,
R:,® = R5((C,*)—"> — npuBejleHHOe COTIACHO KyOMUHOH 3aBUCHMOCTH;

o " o
R —cpenuee; R’ — Rz, (Cp*)—'/:— mpuBefileHHOE COIVIACHO KBAaJpaTUIHOI

\KTHBHEI 3apAf, 1 d, mm ! C,e2 Cp* 2 Ry, cM [ Ry,° ‘ Rep® R’
ITaccuBHET 3apsag — rexcores p=1.0
TT 50/50 25 20 22.8 26.2 1 0.92 1.73
0.92
p=1.68 50 164 187 52.5 { 0.92 1.22
ITaccupnsbiit 3apag — TI' 50/50 p=1.0
TT 50/50 30 21 16.4 10.7 0.42 0.84
0.43
p=1.0 60 170 151 23.5 0.44 0.61
TT 50/50 25 20 22.8 17.0 0.60 1.12
0.59
p=1.68 40 82 93.5 26.4 0.58 0.87
ITaccuBHEI 3apsag — aMMoHNT-6 p = 0.8
TT 50/58 25 20 22.8 16.2 0.57 1.07
0.55
p=1.68 50 164 187 36.0 0.52 0.69

B ra6a. 3 mpuBenens qanHsle, MOTyIeHHBE A MUINHAPHYECKUX 3apAN0B
pasHOTO Beca ¢ BHICOTOM /., paBHO# muaMerpy ¢ IpH YCIOBHUM, YTO AKTUBHEIN
sapag o0pameH K TaccuBHOMY TOpImoM (00BYHOe pacHodo;KeHue). Paccros-
HHEe OTCYMTHIBAEGTCS OT [EHTpAa AaKTUBHOIO 3apspa.

B cronbme 8 Tabauipl maHa BeamdYnHA

R = Ryo[V T,

Ecau 661 gopmyna Biopmo Ry, = kY C xXopomo ommcsBaia pesyibIaThl
HAIMIX OUBITOB, TO JJIsI OMpEeJeHHOT0 IIaCCHBHOTO 3apsjga IIpU N3MeHeHUN
Beca aKTMBHOTO 3apsjia BeawuwHa R’ momxma Oblma 6B OcTaBaThCA ITOCTOAH-
noii. B gelicTBHTENBHOCTH M3 JaHHEIX TaOIUIH cIeAyeT, 4To BeauwuuHa i’ mpm
n3MeHeHUM Beca 3apsAfa CyHlecTBeHHO MeHsercsa. llpu maMeHeHuH Beca aKTHB-
HOI'0 3apsfa, TaK ke Kak B ciydae cepHYecKHX 3apsAgoB. NDOCTOSHHOMN
ABJIsIeTCA BeJINYHHA MPUBEIEHHOTO PAacCTOAHHA

[ToggepkHeM pasandms MeKAY KOJTMYECTBEeHHBIMH 3aBHCHMOCTSIMHE B cjydae
cepuuecKOT0 U IHAMHApPUYIECKOTo 3apsafgoB. llpm mcnonszoBammm chepmde-
CKROTO 3apsAja ynapHasA BOJNHA ABIAETCSA CHUMMETPHYHOR (HCKII0YasA HEKOTOPYIO
acHMMETpHUIO0, CBSISaHHYIO ¢ HallpaBlIeHHeM 3JeKTposieroHatopa). llpm Bspuise
3apAI0B HMUIHHAPHYeCKOH (GOPMEI paclpocrpaHeHHe NPOJYKTOB B3DPHIBA, TaK-
e KaK U yJapHOIl BOJHEL, sIBIseTCs HATPABIGHHBIM

IIpenmonosunM, 9T0 Ha HEKOTOPOM pACCTOAHAN OT c(eprHiecKOro sapsra
HabJaofaeTcsa NaBIeHHe pyx. BosbMeM Telleph NWIHHApHYeCKUil s3apsaj i = d
TOTO jKe Beca. Torma maBieHme py 6yrer HaOJIOMaThCA B HallpaBJeHUMU TODIia
OUINHApA Ha 3HAYUTEIBHO GOJBINEM PACCTOSHHU; B HampaBieHUH OOKOBHX
CTOPOH — Ha HECKOJNBKO OOJBIIEM paccTOSTHUM M, HaKOHell, B HalpaBJleH
nuaroHaleil — Ha HECKONLKO MeHbmeM paccroanunu, CpaBHUM JaHHEeE Tab-
annsl 1 (cdepa) ¢ mamasiMu tabx. 3 (wmauwemp). llpm mepepade jgeTonaruu
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or auroro sapsma TI' (axtusHBI 3apAn) 3apsAgy rexcoreHa (IIacCUBHEIN 3a-
psan) mpuBesieHHOe paccrosiHime 00% BepoATHOCTH Ilepefadll AETOHAIMM IS
chepuueckoro sapsma 0o R°p =~ 0.38; nasa OuaunHapa B HampaBiieHUN
TOpIla, IpH HMCIOJb30BAHMH B KadecTBe aKTHBHOTrO 3apsma jguroro TIT 50/50
Ry p ~0.92. Tarkum o6pasom,

Ry » ~ 2.4R
Ecau npuasare pamssie paa TT 50/50 B kadecTBe IaccuBHOro 3apsga, ToO
=0.2, soar o, — 0.99, Ry r. = 3.0 Reg

[IpumepHO TOT e pe3ydabTaT LOJydaeTCA IIPHU HCIOJb30BaHNU B KadecTBe
HacCHBHOTO 3apAfa aMMoHHTa-6. 3ameTuMm, KcTaTd, YTO 4YeM MeHee UyBCTBHU-
TenbHO naccuBHOe BB, Tem Goxablle 3HadeHHMe py UM TeM CHJIbHee, CJeI0Ba-
TeJTHHO, JOJKeH CKasbBaTbCA Ilepexoj] oT cdephl K Hecpepmueckoi ¢opme:
3¢ deKTH HaIpaBIeHHOCTH CHJIbHee BHIpasKeHB BOMIU3HM OT 3apsaga IIpu 6OJIb-
IUX JaBJIeHHUsIX.

Tabauua 4
Paccrosiane R, mepefauyd AeTOHAIMH OT HNUIMHAPMYECKHX 3apsAAoB (B HanpasieHuu 0o-
KOBOil CTOPOHBI)

(B mocienHeir rpade B CKOOKAX yKa3aHO MaKCHMalbHOe OTKJIOHEHHEe OT CPELHEro IpHBe-
nmennoro 3maueHusg R._.° B %)

AKTHUBHBIA 3apAL d h, mm C,e2 ‘ Cy* 2 ‘ Ry, cm ‘ Re l Rep®
ITaccuBHbI 3apaj — IeKcoreH p=1.0
TT 50/50 p = 1.68 40 40 82 93.5 23.0 0.51
Texcoren p =1.43 40 39 69 87.5 22.5 0.51 0.52
(1.9)
Iexcoren p=1.1 42 45 69 77 22.6 0.53
INaccuBubll 3apsapg — amMmouut-6 p=1.0
TT 50/50 p=1.68 40 40 82 93.5 13.7 0.30
Tercoren p = 1.43 40 39 69 87.5 12.5 0.28 0.28
(5.9)
Tercoren p=1.1 42 45 69 77 11.6 0.27

Ecrp Bce ocHOBaHHA IomaraTh, 9TO JlaBleHHe py, HeOOXOJMMOe IS BO3-
OysoeHus meroHaluu, He MTOJIKHO 3aBHCETh OT TOrO, SABJAETCA JH yHapHas
BOJIHA LEHTPAJbHO CHMMETPUYHOI, miu Her. VI3 3TOrO ciemyer, 4To [JaBieHue
Py Y OUINHPIIECKOTO 3apsjia B HallpaBJIeHNU TOpI[a UMeeT MeCcTO Ha PaccTosi-
Huu B 2.0 —3.0 pasa Goupmme, ueM y cepudeckoro sapsja.

OcraHoBuMCs Ha CIeAYMOIIeM OTIMYHE 3apAA0B HecepudecKoud (HOpMbL:
BBHIIIE MBI BHUJENN, 9YTO AJA cPepuuecKoro sapsijga, 000l aKTUBHEIN 3apsj
Xapakrepuayercsa paccrogHneM 9o0% Iepemaunm meTOHaUMM U BeJIUINHOM
TPOTHJIOBOTO 3KBHBaJeHTa. llpum mcmonbzoBaHuum, HallpuMep, pPe3KO pas3iand-
Hbix 10 cBoiictBaM TI' 50/50 muroro m mopomikooGpasHoro B ciaydae cdepu-
YecKUX 3apsajgoB IpuBefeHHBe paccrosHus o0% BeposATHOCTH Nepemadn
meToHAUMU ONMHAKOBHL. [l IuIMHApUYeCKUX 3apAMOB LOJYydaeTcs [pyras
rapruHa. Ilpum mepenade meromaruu 3apsgy mopomroo6passoro TI' 50/50 or
IUTOTO U TopomKkooGpasHoro BB mpuBemeHHble paccTOAHUA OKa3HIBAIOTCHA
pasHBIMHU, YTO, BIPOYEM, JerKo 00bsCHseTCsA. YiKe JaBHO YCTAHOBIEHO, YTO
HallpaBJIeHHOe jeficTBHe IIPOSABIsSETCA TeM Oojee pPe3Ko, 4eM OOJbIIe CKO-
pocts meroHanuu BB u ero mmorHocTh. M3BecTHO, YTO KyMyJIATHUBHOE Jeil-
cTBUE, SIBIAOIIEECS YaCTHBIM cAydaeM HalpaBJIEHHOrO [elfiCTBUA, ABISIETCS
HaubGosee 3(PPeKTHBHHIM IpPH HCIOIH30BaHHU MOIIHBIX BB ¢ BBICOKO#l cKO-
pOCTHIO fleTOHAIlMK. VIMEHHO HO3TOMY /A UWIMHApUYecKoro 3apsga us TT
50/50 mamoit mrotHOCTH (p = 1.0) Ipm mCHOTB30BaHMM B KadecTBe IACCHB-
Horo 3apsga TI' 50/50 R°; .=~ 2 R°%g, B TO Bpemsa Kak pmuas jguroro TT
50/50 B kadecTBe aKTHBHOTO 3avnaga R ; =~ 2.5--3.0 R°4.
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B rabn. 4 mpuBeneHs faHHBE O Iepefade JeTOHAIMHM OT AKTUBHBIX I[VJIMH-
IpUYeCKUX 3apsafoB Ipu OOKOBOM pAacIOJNOMKeHHH (CXeMa pacloJOKeHHs
mokasaHa Ha ¢ur. 7). llpuBenennoe paccrosame 50% BeposTHOCTH Tepemadn
neronanuu R°; s HeCKOTBKO Gombine, 4eM A chepuuecKuX 3apanoB, HO 3Ha-
YUTeTHHO MeHBIe, YeM IpH Iepefade B HampaBieHuu topiia. llpw mcmomszo-
BaHHM B KadecTBe IACCUBHOTO 3apsja rexcoreHa R° ¢ ~ 1.37 Rq; mpu uc-
IOJIB30BAHNN aMMOHHTa-6 B KadecTBe maccuBHOro 3apsaga Ry ~ 1.55 R°.

B namHOM ciydae, Tak jKe Kak A cepHUECKHX 3apsloB, B KadecTBe
XapaKTepUCTHKHI aKTUBHOTO 3apsfia AOCTAaTOYHO 3HAUEHUsA TPOTUIOBOTO 3KBHU-
BaJIeHTa. 3HAUYMTENHHO Pa3IMYAONINecs II0 CKOPOCTH [eTOHAIlMH aKTHBHEIE
3apANB AT NMPaKTHYECKH OJUHAKOBOe IPHBEIEHHOE pacCTOSTHHE, COOTBET-
creyrormee 00% BeposATHOCTH Tepegadd [eTOHa-
147070

CyMMHEpysa Bce M3JIOKEHHOE BhIIE, MOKHO Clie-
JaTh CIeNyIOIe 3aKI0YeHNs.

HauGomnee mpocrie 3aKOHOMEpHOCTH IIpu Ile-
pefnade meroHaUuM HaOIIORAIOTCSA IIPU MCIIONH30Ba—
HUU cdepUdYecKUX aKTUBHHIX 3apsAnoB. Jms maccus-
HOTO 3apfAfia OIpejelleHHHIX CBOHCTB M 3aJaHHOHI
YyBCTBUTEJIHLHOCTH TpHUBEJIEHHBE pPACCTOAHUA, CO-
orBercTBytomue 50 % BeposATHOCTH Iepemadd JeTOHa-
UM, OKa3HBAKTCA OJUHAKOBEIMH [Js  JIOOBIX
IlockonbKy

@ur. 7. CxeMa OIHTA IpA
Iepegade JeTOHALUU OT
IUInHApAYecKoro sapaga, AKTUBHBIX 3apANO0B.
1 — B3JIeKTpOoJeToHaTop,

2 — aKTHUBHHI 3apsAp,

3 — MacCUBHHIN 3apsp

to paccrossane 50% BeposTHOCTH Ilepemadym HeTOHA-
IUH CIefyeT pacCUUTHBATh 1m0 (opmyJe

Rso = R° Vca—* =k VC; )2

ITpu arom cBoiicTBa aKTMBHOIrO 3apsija IOJTHOCTHIO yUTeHH BeJUYMHOH ero-
TPOTHJIOBOTO JKBHBAJEHTA, BHUMCIEHHOH ¢ y4eTOM pa3bpachBaeMOro cJosd.
ITOoT yduer HeoOXOmMM [Js MaJHX 3apsafoB BB c¢ mamoil ckopocTho xummue-
ckoro npespamenus. [Iaa BB ¢ Goxpmoil ckopocTsio IpeBpameHns (IHTOH
TI', mpeccoBaHHEIT reKCOTeH M T. [.), a TaKKe JJIA KPYIHBIX 3apAJ0B aMMO-
HHUTOB, TPOTHJIA | T. [I., 3TOT y4eT HecyIecTBeH: pa3dpocoM MOKHO IpeHeOpeds.
u moiarate C*y, = C,. 3HaueHne Kk* ompenesnsercsa WMCKIOYATEIBHO YyBCTBU-
reapHOCThIO BB maccuBHOTO 3apsma, ero ¢usWuecKUM COCTOSHUEM M CTPYK-
typoii. Ilo cBoell ¢uamyeckoil cymuocTH k* HpemcTaBiser TO IIPUBejeHHOE
paccTogHUe, Ha KOTOPOM [aBJieHHe yIapHON BONHBI TaKOBO, YTO o0eclleunBaeT
50% BepoaTHOCTH BO3OYKAEHHsA [eTOHALUM B JaHHOM IIaCCHBHOM 3apsfe.

Takum o6pa3oM, eciam cBOICTBa AKTHBHOTO 3apsja IIOJIHOCTBLIO OIpese-
nawrea 3HadenueM C, miaum C*,, TO CBOIHCTBAa IaCCHBHOI'O 3apAfa IOIHOCTHIO
olpefeNi0TCA 3HayeHHeM k' =

ITepexon ot sapagosB cdepudeckoir (GopME K 3apAfaM HecepHIeCKHM
(ky6, UUIAMHAD W T. [.) CYINECTBEHHO YCIOMKHsfeT mpobiemy. EcrecTseHHO,
OHaKO, M B 9TOM CJydae, BO BCSAKOM cJydae NJA COCPEeXOTOYEHHEHIX 3apA/0B,
3a OCHOBY B3AThb pe3yJbTaT, HOJYYeHHHIH IJs1 Hamboliee IPOCTOTO caydas —-
UCIONB30BaHUA chepuuecKux 3apsjioB, BBe[s IONpPaBKy Ha HecepUIHOCTE.
Taxkum 00pa3oMm, O COCPEIOTOYEHHHEIX 3apsifoB JII000H GOPMEL

R50 = Ek‘ VC; (6)‘

rge & — mompaBOYHHI KO3(QPUIMEHT, KOTODHIL, K COKajeHHI0, 3aBHCHUT OT

MHOTHX (aKTOpPOB, a HMeHHO:
1) or ¢opMBHI aKTHBHOTO 3apsAfa M OT HallpaBJeHHA PacHpPOCTPAHEHHS II0—

TOKa IPOOYKTOB B3phIBa,
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2) or takux (aKTOPOB, KaK CKOPOCTH NETOHAIMH M IIOTHOCTH AKTHBHOTO
3apsAfa (HampaBieHHOe feiicTBue 06ojiee pPe3KO BHIpayKeHO y 3apamos BB ¢
GONBIION CKOPOCTHIO NETOHAIMU M ¢ GOJBIION INIOTHOCTHIO),

3) OT YyBCTBUTEIBHOCTH IIAaCCHBHOTO 3apsiga (IeM MeHbIe 9yBCTBUTENIb-
HOCTH, 9eM Ha MeHbIee PacCTOSHHEe IlepefaeTcs AeTOHAIMA, TeM CYIIecTBeH-
Hee HaJM4Me HAIpaBJeHHOro 3dgeKTa; MOITOMY, KaK MBI yiKe BHUIEIH, 4eM
MeHee YyBCTBHTEJILHEIM ABJIAETCA IACCUBHHIA 3apsa, TeM Goabmie E).

W3 mammx pmaHHEEIX clefyeT, 9TO AJIs IIIMHAPMYECKUX 3apAA0B B Halpas-
JeHHH TOpIla, M3roToBlIeHHLX u3 auroro TI' mompasoummiii Kosddumment
£ =~ 2,5—3.0; ecnn axTUBHHII 3apspx us mopomkooGpasmoro TI', To E =~ 2.0.

[aa muanHgpudYecKUX 3apAfoB B OOKOBHIX HallpaBIEHUAX & MOPALKA
1.5 m MaJIo 3aBHUCHT OT CBOICTB aKTHBHOI'O 3apsja.

Ecnu gns chepudueckux 3apsagoB HallM JaHHBIE NOCTATOYHO HAJEKHEI, TO
LA 3apAnoB HecdepudecKoil GopMBI OHH ABIAKTCA cyry00 OpHEHTHPOBOU-
HBIMH, 3TO, B YaCTHOCTH, OTHOCHTCS K IIPUBEeIeHHBIM BhIIIe 3HaveHuaM &. Hecom-
HEHHO, UTO I IOCTPOEHHA CKOJBKO-HHOYJH IONHOM Teopum Iepemadd HeTO-
Hallul [Jd 3apsAfoB, ¢opMa KOTOPHIX OTIHYaeTcsi OT cepuUdecKoil, HeoOXo-
OUMO TIPOBECTH HajbHelllime OOMIMpPHBIE HCCIEOBaHUsA, 3TO O0COOEHHO OTHO-
CHTCA K 3apAfaM, KOTOpHe He ABIAIOTCA COCPEJOTOYEHHHIMH (YAJIMHEHHEIN
MUJIAHAD U T. I.).

31aech HY:KHO NMOAYEPKHYTH clefylollee BayKHOE OOCTOSTENBCTBO: IpeAIIo-
JIOYKHM, 9TO MBI IIPOBOJIMIM CEPUIO OMBITOB IO Tepefade AeTOHALMKA OJMHAKOBLIM
MaCCUBHEIM 3apsjaM, HCIOIb3ysd HecpepUdIecKHe aKTUBHEIE 3apanbsl. Bec
aKTUBHBIX 3apsAf0B (MX TPOTHIOBHEIH SKBUBAJEHT) MEHAETCA; CJIEN0BATEIBLHO,
MEHAITCSA U IeOMeTpPUYeCKHe pa3Mephl 3apsoB.

IIpenmomnoxuM, OJHAKO, YTO MEHJeTCS TOJIBKO Bec (M pa3Mephl) 3apsjoB,
BCe JKe TIpoYmMe TIlapaMeTpHl SABJIAIOTCA HEM3MEHHBIMH WJIH TOMOOHBIME
(dopma 3apsanoB mogo6Ha, HalpaBleHHe IepeJadn OfNHAKOBO, T. €., HAIIPUMeD,
BCcerJa B HallpaBJeHHHN TOpIla MUIWHApa, IIoTHOCTH BB 3apsama m ero cko-
poCTh JeToHAIMM OfuMHAaKOBH). Torma B dopmyrae (6), ogeBuaHO,

3
£ = const, Ry =K' ve:

Taxum 06pa3oM, npu HEeM3MEHHBIX CBOJCTBaX IACCHBHBIX M aKTUBHEIX 3a-
PAMOB IIPH YCJIOBUU cOONIOeHNsT HOX00usa POPMEI, lepefada AeTOHAIIUN TOJIK-
Ha ONMHUCHIBATHCA 3aKOHOM IIOA00Ws B €ro IpocreillleM BapumaHTe, KaK U I
chepudeckux 3apsagoB. ITOT BHIBOJ, KAaK MBI BHJJNH BHIIIe, IOJHOCTHIO IIO-.
TBepsKIaeTcsA ONBITOM, BO BCSKOM CcJjIydae JJIA COCPELOTOYEHHBIX 3apsfoB, W
JaeT JHIIHEe OCHOBaHWEe yTBeP/KJAaTh, UTO B OCHOBe 3aKOHA Ilepefaddl [eTo-
HaIluu [OJKeH JieskaTh 3aKOH IOmo6us B IpocreiinieM BapuaHTe (¢ KyOude-.
CKOIl 3aBHCHMOCTHIO).

W3 sToro ciegyer BasKHBII IpaKTHdecKuil BEIBOA. Ecim B ocHOBe BEHIUHC-.
nenus paccrogama 50% BepOATHOCTH Iepefadl JeTOHAIIMH JIEKUT MPOCTeNIImi
BapHaHT 3aKOHA MOI00UsA, TO paccTOsHNUsA, Oe3omacHke 110 Iepeade JeTOHAINI
(paccTOAHNA, COOTBETCTBY IOIME MAJION BePOSTHOCTY IepeJaul NeTOHAINN), TOJI-.

JKHBI COOTBETCTBEHHO BBHIUICJATHCS He IO OOIIENpuHATONH dopmyre ris= k} C,
a mo gopmyie

Re=kVC (M

T. e. TaKKe Ha OCHOBAHMHM TWpOCTelimero BapwaHTa 3axkoHa mnomobusa. Ilpm
5TOM, KOHEYHO, JOJKHEI OBITH COOJNIOfeHH Te IpaBHIa, KOTOpHE BHITEKAIOT.
u3 3aKoHa mofo0msA. 3apAgbl MNOJKHBEL OBITH MOXOOHEIME IO (OpMe; ecJH,
HaIlpuMep, NpHM yBeJIWYeHHH Beca 3apAfa IMUINHAPHYECKOH (QOpPMEI yBeamdm-
BaTh MINHY, OCTaBJsAS HeM3MEHHBIM NWaMeTp 3apsfga, To Hmopobme GopMHL He
OymeT coOM0[IeH0 M MCI0Ib30BaHME 3aKOHA I0ofo0uA B ero mpocTeiimem Ba-.
pHaHTe cTaHeT HEBO3MOKHHIM. PaccTosiHIEe HE0OX0MMO OTCYUTHIBATD OT I[EHTPa
3apAfga B COOTBeTCTBUH C TeM, KakK BTO NPHHATO NpH IpPHMEeHeHUY 3aKOHa
mogobmsi K B3pHIBaM.
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HeobGxopumocTs yueTa 1 HCIONB30BAHAA KYOMUHOM 3aBUCHMOCTH, IIPH OIpe-
IeJIeHHBIX YCJIOBUAX, BEITEKAaeT M3 HANIIX ONBITOB, HO 9TOr0, KOHEYHO, He-
OCTAaTOYHO [Js PEKOMEHJAIMil IIPaKTHIEeCKOTO XapaKTepa.

HKak msBecTHO, miia Iedeil npakTuRE Haubojee BayKHBIMHU ABJIAIOTCA cle-
AyIoIIme ciaydanm Iepefadyd JeTOHALUH:

1) mepegaya geTOHAIMH OT IIATPOHA K LAaTPOHY B YCIOBHUAX MHIIypa,

2) mepefada meTOHAIUM Me:KAy KPYIHBIMU 3apsAjaMH B yCJOBUAX XpaHe-
HAA.

ITpu mepBoM BapmaHTe peub HAeT O Ilepefade JeTOHALMN MeAY YAJIU-
HeHHBIMU TUINHAPUYSCKUMHA 3apsAgaMu, HaXOIAIMUMHUCA B Hoxoctd (IIIyp).
C TOouKM 3peHHsA UOpUMeHeHUs 3aKOHa HOmo0MA Takue YCIOBUA ABIAIOTCSH
CIOKHEIMI 1 TPeOYIOT clienaIbHHX onbITOB. UTO KacaeTcsa BTOPOro BapraHTa,
HMeWIIero BasKHeillmee NpaKTHYeCcKOe 3HaYeHUe, CBSBAHHOTO C pacyeTaMu
0e30macHbIX PaCCTOAHUI IO Iepefade AeTOHAIUM JJis cKianoB BB, to mamm
BLIBOALI HeJO0CTaTOYHO OGOCHOBAHHI JJISA BTOTO BaphMaHTa W3-3a HeGOJBIIOTO
Beca HCHOJL30BaHHBIX 3apamoB. Hpome toro, tunoi BB, wmcmoxbszoBanHbIe
HaM#, fajJleK0 He IepeKpbIBaloT obmmpHHI accopruMmeHnT BB, nmpnmensembix
B IPOMBIIIeHHOCTH. BaskHeillmmM NIpakTU4YecKMM BBEIBOJOM HAIIUX MHCCJIENO0-
BaHUl fABJAETCA TO, YTO YHUBEPCAIbHOCTH H ITUPOKas NPHUMEHUMOCTH (op-

Myabl Rg = kY C 6Ge3ycioBHO cTaBUTCA IIOX COMHEHHe; B YCIOBHAX HaNIIX
onbITOB 3Ta (GOpPMyJa 3aBeJOMO HEIIPUTOIHA.

Orcroma BO3HUKaeT HacyllHas 3afada IIpOBefleHUs OOMIMPHON cepuu OIEBI-
TOB ¢ KPYIHBIME 3apsagaMd I B TOM 4Yncie ¢ 3apaAgamu BB ¢ orHOCHTENBHO
MaJoif JeTOHAI[MOHHOHW CcIHOCcOOHOCTHI0 (MeHbIIe, 4eM y aMMOHHTa-0).

3mech MOKHO 3aMeTUTHh clefylomiee: KaK y)Ke OTMedajoch BEIIIe, M3 pe-
3yJbTATOB HAIINX ONIBITOB CIeqyeT, YTO BpeMs BO3/[eliCTBUsA He BXOJUT B fB-
HOM BHfe, IJA 3apAAO0B B JIECATKH M COTHU IpaMMOB BpeMs 3aMeTHOTO CHIUKe-
HUA JaBjieHus 3a (POHTOM YyJAapHON BOJHBI MeHbIle BpeMeHH, HeoOXOIUMOTO
Oad pas3BUTHA [AeTOHAI[IM B IacCHBHOM 3apsge. MokHO, omHaKO, Ipef-
CTaBUTh CHeAYIOMMI cJaIydail: aKTUBHBI 3apAl BecbMa BeJHK, COOT-
BeTCTBEHHO BechbMa BeJIUKO BpeMs BosfeiicTBusi. He MoKer Jim npu 3TUX yCIO-
BUX IOCIe Tepuofa 3aJiePKKH B3PEIBa MOPAIKa COTeH MUKPOCEKYH]] BO3HIK-
HYTb JeTOHAUus OT yAapHOH BOJHHL ¢ MEHBIIIMHA TaBJICHUSIMHE, YeM YKa3aHHEIe
Boiie? Kciu 970 BO3MOMKHO, TO IpocTefilimii BapmaHT 3aKoHa moxobmsa Oymer
HeIpUMeHNM K clydalo O0JbINX 3apAgoB. PelInTs 3TOT BOIPOC MOMKHO, JHIIb
IpoBesa COOTBETCTBYIOIIME OIBITH ¢ KPYNHBIMH 3apAfaMm.

OcTaHoBuMcsA B 3aKJioYeHNe Ha MeXaHH3Me Iepefadyd geroHarnuu. ONIATH-
TaKM MH OyJeM paccMaTpUBaTh JWIIL Tepefady AeTOHAIMN YAAapHOH BOJHOM
U UpOAYKTaMH W He OyJeM paccMaTpHBAThH liepefady OCKOIKaMu. Buime MbI
yike OTMeYadd, YTO IJIA KaKJoTO ITacCUBHOTO 3apsaga HeoOXOQuMO olIIpefe-
JenHoe mapieHue. [las aMMOHUTOB 510 maBieHme npesemaer 1000 amm; naa
reKcoreHa M HUTPOTJANIlEPUHA OHO COCTaBIseT HECKOJBKO coT aTMmocdep;
oaa asmpa ceuuia 25—35 amm. IlogdepxHeM, 4To majKe AaBJIeHUS B THICAYN
amm HeJOCTATOYHO [JIA TOro, YTOOLI IIyTeM C3KaTHA BHI3BATH PasorpeB caMoro
BelecTBa, KaKk 9TO MMeeT MeCTO IpPU CKATUU JeTOHAI[MOHHON BOJIHOH Ia30BBIX
cMecell MU B3PHIBYATHIX Ben(ecTB 00ABHIONH IioTHOCTH. O4YeBHHO, IpH liepe-
Iadye AETOHAIIMHM IPOUCXOMHT MHTEHCUBHOE CiKaThWe W pasorpeB BO3MYIIHBIX
BRJIIOUeHNIT, MMEIONNXCA B MacCUBHOM 3apsfe ['], a Tawke cikaTue U pa3orpes
clIod BO3[yXa, NpuUMHEKamwIiero K 3apany. llpu nasaerun B 30 amsu (cpenHee
3HaYeHHWe JJA a3uja CBUHIA) pa3orpeB BO3AyXa AoiseH cocraBiaaTh 1200° C;
TaKoll pasorpeB ofeclieunBaeT LO/KNTaHWe asufga cBuHNa. [aa rekcoreHa,
aMMOHHTOB I IIP. MIeTOHAIUA BO3HUKAaeT Hpu OoJjiee BHICOKUX aBJIeHUAX; cle-
JOBaTEJIbHO, «TeMIepaTyphl IOKUraHuA» s HUX Bbioie. B pe3yabraTe Hmoj-
JKUTaHIsA BO3HIKAeT ropeHue, NAyllee IPU BEICOKNX JaBIeHUAX, CO3LaBaeMbIX
ymapHOil BOMHON. JTO ropeHue OBICTPO YCKOPsAETCA H IEPEXOANUT B AeTOHAIMIO.

ITpomecc BOBHMKHOBeHHsI [AeTOHAINHW IIpM Iepefade METOHAINH, TaKHUM
06pa3oM, MOJKeH OHITH CIOKHBIM M BRIIOYATh CTAAUI0 MOMKUTAHNUA, YCKOPAIO-
mierocsi TOpeHus, Iiepexofa B aeroHaluoo. EcrtecTBeHHO, YTO IJIA IIOJHOTO
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3aBepIeHns IIpollecca TpeOyeTcsA oOIpefeleHHOe BpeMs, COCTaBIAIOIEe, KaK
yike OTMeuYasioch BHINE, HECKOJIBKO MHKPOCEKYHJ A BHCOKOYYBCTBUTEIb-
HeX BB, necaTkm MMKpoceKyHHI [JIsi aMMOHHTOB BBICOKOI'O KadecTBa M, BO3-
SMOKHO, OKOJIO COTHH MHKDPOCEKYH[ [JIsI aMMOHHTOB U [MHAMUTOB HHU3KOTO
KauecTBa (IJI0XOe M3MelbUeHNe W CMeIIeHHe, CJe/KaBIinecsd, yBJIAKHUBIILECH
3apAgsl ¥ 1p.).

BriBoab!

1) TIpu mepenade feTOHALMH OT CPAaBHUTENBHO MAJHX (NEeCATKA M COTHH TPAMMOB) aK-
THBHBIX 3apAA0B cdeprudeckoil GOpPME BHIIONHAETCA 3aKOH HOmOOMA B ero IpocTeilmem
BapuaHTe. PaccrogHnsa, Ha KOTOPHX ocymecTBigercs: 509 BeposATHOCTH Hepemaud IeTo-

HAUUM, B YCIOBAAX HANMX ONBITOB ONpepensiercs He Gopmyuoil Rs, = kV/ C, a dopmymoir

Ray= kY 0, 0)

B aroit dopmyne C*,,— dakTndeckas BeIWINHA TPOTHIOBOIO DKBHBATEHTA, HONHOCTHIO

olpefelAeT CBOHCTBA AKTUBHOIO 3apAJa; 3HaUYeHHe k* 3aBUCUT OT 9yBCTBUTEILHOCTH IIac-
CUBHOI'O 3apsAna.

2) Insa Bo30y:KIeHUsA [eTOHAIMM B HACCHBHOM 3apsfe HeoOXOAuMO:

a) HEKOTOpOe flaBlieHNe yAApHOH BOJHE], 3aBHCANIEE OT YYBCTBUTEIHHOCTH ITACCUBHOTO
3apAga;

0) HEKOTOpOe «KPUTHYECKOe» BpeMs [eiiCTBUS [aBIeHUs, ONpefieliAeMoe BpeMeHeM
YCTAHOBIIEHMS JeToHAUUK. EciIn BpeMsa MelCTBHA OKa3bBAaeTCA MeHBIIe KPUTHYECKOTO,
TO pmJasi BO30OY)KEeHMsA [eTOHAIMM B OACCHBHOM 3apsme HeoOxoguma 6ojiee CHJILHAS
BONHA — OosbIlee [laBleHNe, T. e, NpUOIMKeHNe AaKTHBHOrO 3apsAja K IacCHBHOMY Ha
paccTofsHHUe, MeHbIIee, dYeM IpeanucuBaerca ¢opmyroi (*). HKark  moxasamgu Hamu
OIBITH, (KPUTHYeCKUe» BpeMeHAa OdYeHb MAJE, OHM HMeI0T HopAmok 10 wmxcex.
Bpemena feflcTBuA 3apsAfoB, GONBIMINX MeCATKOB TIPaMMOB, IPEBOCXOMAT KpHUTHYECKHE.
IToaToMy B yCIOBHAX HAmMUX ONETOB BO3HNKHOBEHME AETOHAINY OLpeNelisieTcsi B OCHOBHOM
BeJINYUHOH KDPUTHYECKOTO JaBIeHHA, KOTopoe (Opm ycaoBud 50% BepOATHOCTH Iepemavu
JeTOHAUUMN) COCTaBIsieT: [JA BBRICOKOYYBCTBUTEILHHX BB Tuna asupa cBuHIIA — HECKOIBKO
HecATKOB aTMocdep; mIaA Takux BB, Kak TeKcoreH, >KUIKUI HUTPOTIMIEPUH,— COTHYI
armocdep; AJA aMMOHUTOB — THCAdy aTmocdep u Goiee.

3) Ilpm McHonb30BaHUY 3apAN0B HecepHIeCKOl (OPMEL YCIOBUS OCIOMKHSIIOTCS M3-3a
HaNpaBIeHHOTO AelicTBHA B3PEBA. ECTh OCHOBAHNSA II0JIATaTh, YTO U B 3TOM CJIyYae B OCHOBY
AO/KeH OHTh MOJOMKEH 3aKOH HPOIOPIMOHANBHOCTA PACCTOSHUA IIepefadn OT KOPHA KY-
OUYHOro M3 Beca 3apsAOB,

4) Ji1si BOBMOJKHOCTM HPAKTHYeCKUX DeKOMEeHJaIMil HeoOXOAMMO TPOBECTH OUBITH IO
mepefiade JEeTOHAIMN OT KPYIHHX 3apANOB PAa3lIWYHHX BB, ncIonbsyeMsIx OpOMEIIIIECHHO-
CTBIO,

VHCTUTYT XUMUIeCKOH (usMKn ITocTymuna
Axagemnu Hayk CCCP 15 11 1959
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