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Opnaxnabl ipy MHe f1.B. mpousHec ITMHHBI MOHO-
JIOT TI0 TeJIehOHY, yroBapmBas TeJICBU3NOHIIINKOB Op-
TaHM30BaTh ITIepeaady, IOCBSIIEHHYO BETUKOMY (DU3H -
Ky Ieopruto Auronosuuy [amoBy — JIxkopmxky [amoBy,
«HEBO3BpAallEHITy» (3TO OBLIO 10 «IIePEeCTPONKI»).

Bo Bpemsi mpyroii BcTpedud OH MO3HAKOMWJI Me-
Hs ¢ ipodeccopoM AkoBom IlerpoBruueM Teprelkum,
TeM caMBbIM, KOTophIii moceman Hunbca bopa B 1945 1.
c «ocoboii» muccueir. $l ObLT cBUIETENEM OUCKYC-
cun mexnay fA.b. u HoGenesckum naypeatrom WUibeit
PomanoBuyem [1puroxxnHsiM B nmpucyrcTBum [epmana
XakeHa, «0Tla CUHEpPreTukKu». JIUCKycCUst O «IUCCU-
MMATUBHBIX CTPYKTYpax» IMIPOMCXOAMIIA B KyJTyapax KOH-
depennuu B [MymmnHo B 1983 1. (ecniu He omMbOaOCh).
AxoB bopucoBuy Hanagan, [TpuroxuH samuinancs,
a XakeH Mojyan. BuaHo Obuto, uro HobGeneBckomy
JlaypeaTy MpUXoauIOCh TPYIHO.

BcrmomuHaeTcst u cmentHoe. OmHaXKIBI KO MHE B HO-
Mep MOCKOBCKOM TOCTMHMIIBI, TE sI OCTAHOBHJICS, TIPH -
uuta Asuress HukosnaeBHa MBaHOBa, 3amedyaTeIbHbIA
MaTteMaTuk 13 YepHoroysioBku, U3 Jlaboparopuu Aii-
3eka McaakoBuua Bonbsnepra. Mui ¢ ABureeii Huko-
JJaeBHOI J0JIroe BpeMsl COTPYAHUYATU B MOCTPOCHUU
KMHETUIECKOI MOJICIIN aBTOKOJIe0aHII CKOPOCTH B pe-
aKIMU KataauTtrudeckoro okuciaeHuss CO Ha IIaTUHe.
Bbruto 6 yacoB Beuepa, BHe3amHO pas3majcs TesieoH-
HbIIi 3B0HOK: 3BoHUI f.b. OH mpocui npuiiTu K HEMY
nomoii. Ceiiuyac. DTo ObLIO HACTOJBKO HEOXUAAHHO,

YTO S1 HE HallleJl HUYero JIydllero, Kak ckas3aTh: «JIKoB
Bopucosnu, y MeHs keHmnHal» — «IloHmMa», —
ckazaj SlkoB bopucoBu4 u moBecus Tpyoky.

TTponnu roasl, 6onee 40 eT. 1 cMOTpIO Ha IMCTKU
craporo nuceMma. Jlata: 2/1/1978. Cpenu HOBOrogHUX
npa3nHuKoB AAKoB bopucoBuY Halea Bpemst ISl CJIOB
MOJIEPKKU HEU3BECTHOMY U HE3BHAKOMOMY HayYHOMY
COTpYIHUKY. TporareabHO 1 He3a0BIBacMO!
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I. C. H6aouckui

ITpodeccop BammHrronckoro ynuepcurtera B Cenr-Jlyuce, CIIA

90-nemuro UXD PAH noceauwjaemes

HNEBAHOCTO JIET IABOPATOPU U B3PbIBHbIX [TPOLIECCOB
B KOHAEHCHUPOBAHHbBIX CUCTEMAX UX® PAH

B 1931 r. FOnuem bopucouuem XapuToOHOM IO
npemioxenuto H. H. CeménoBa 0Obli1a co3naHa J1abo-
paropusi, B 3aaud KOTOPOU BXOMWJIM WCCIETOBAHUS
TOpeHUsI, B3pbIBAa M AETOHALIMM KOHIEHCUPOBAHHBIX
B3pBIBYATHIX BeecTB (BB). MiMenock B BUIY TeOpeTH-
YECKOE U DKCIIEPUMEHTAIbHOE U3YYEHME CBSI3U MEXKITY
dusuKo-xuMrueckumMu cBorictBamMmu BB u dusuxoi
B3pBIBHBIX TIpoiieccoB. Hazpanue nmabopatopuu co
BpEMEHEM HECKOJbKO M3MeHs1och. [lepBoHavanibHOE
Ha3BaHMWe — JJabOpaTOPUsI NETOHALIMY B3PBIBUATHIX BE-
mectB. C 1948 . oHa cTana Ha3bIBaThCs JaOOPATOPU-
el B3pbIBHBIX MPOLIECCOB B KOHACHCUPOBAHHBIX CUC-

Temax. DTO Ha3BaHUE COXpaHUJIOCH OO0 HACTOALICTO
BPEMCHU.
108

Bce o111 roapl TeMaTrKa MCCaenoBaHMIA 1abopaTo-
pUHU B CBOEII OCHOBE COXpaHsIach HeM3MeHHO. [ep-
BBIC MOJIONIBIE COTPYIHUKU CTAJIN MOSIBJIATHCS B HAYaJIe
1932 1. INpumu A. ®@. benses, A. 5. Antua, b. M. Cre-
maHoB, 3. JI. Poynrosckas, B. I. Kisazep, B. C. Po3uHr
Heckonbko nmozxe — O. U. Jlerinynckuii, H. M. Peii-
HoB, C.b. PatHep u ap. OOGpa3oBajicsi KOJJIEKTUB,
yBJICUeHHBII HayKoii o BB, KoTopast ctana pa3BuBaTh-
cs mupokuM ¢dpoHtoMm. [lo cymiecTBy, 3apoxkna-
JJach BCEMUPHO M3BECTHAs HayJYHas IIIKOJA B3phIBa
10. b. Xaputona. Kak ruirer B cBoeii kaure @. U. J1y-
ooBuikuit, «kO.b. XaputoH, Oymyun 3aMeyaTesib-
HBIM 9KCIIEPUMEHTATOPOM, OTIMYAJICS MCKITIOUUTEIb-
HO#1 pabOTOCTIOCOOHOCTHIO, YETKOCTHIO B TTOCTAHOBKE
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SKCMEepUMEHTa, BCeraa CTpeMUJICS K SICHOCTU MPU TO0-
CTaHOBKE 3a/1a4 U TpoBepke uaeii. OH MHOTO padoTat
caM, OJTHOBPEMEHHO yeJISIJT MHOTO BHUMAaHUST HAyYHO-
My POCTY CBOUX COTPYIHUKOB, TIPEAOCTABIISISI OOJIBIITYIO
CaMOCTOSITEJIbHOCTD B BHITIOJJHEHUU MTOCTaBAEHHOM 3a-
nayu. lOnuit bopucoBuy Kak Oe3ympeuyHblil (pu3ukK
OrPOMHOTO JMara3oHa ymeJs CTaBUTh 3aauu, ornpe/e-
JIITH HATIPABJICHUS KAKIAOMY COTPYITHUKY».

3amectutenem FOmust Bopucosuya mo mabopato-
pUM BCE 3TU TO/IBI ObLI ero yueHuK Ajekcanap Peno-
posuu benses. I[lepsbie padoThl bensieBa u XaputoHa
ObLIM MOCBSILIEHBI BO30YKAEHUIO U Mepeaayde AeToHa-
MU MEXIy KpUCTaJUTaMU MHUIUMpyioiero BB (azuma
CBUHIIA). BbUIO ycTaHOBIEHO, UTO Tiepeaaya IeToHa-
1IMY HOCUT CTAaTUCTUYECKUI XapakTep. Ee BeposiTHOCTD
3aBUCUT OT PACCTOSIHUSI MEXIY 3apsiiaMU U TIIOIaau
MacCHMBHOTIO 3apsifia, HO He obOpalllaeTcsi B HyJIb Jaxe
B INIyOOKOM BaKyyMe, T. €. KOTJa OTCYTCTBYET BO3IYIII-
Hasl ymapHasi BOJIHA. ABTOPBI CAENIaNN TPaBWIbHBIN
BBIBOJI, UTO Tepeava AeTOHAIIMY B MX OIBITaX OCYIIe-
CTBJISIETCSI MUKPOCKOTIMYECKUMU (CYOMUKPOHHBIMU)
OCKOJIKAMU, pa30pacbiBaéMbIMU TPU B3PbIBE aKTUB-
HOro Kpucrtajia asufaa cBuHia. CoracHo pacueTam,
CKOPOCTh 3THUX YaCTUII B BAKyyME COCTaBIIsAeT 2—3 KM/C,
aJMHeHbIN pazmep — ropsiaka | mxM. Cepusi 9TUX pa-
00T ObLJ1a ONTyOJIMKOBaHA B BEMYILIMX KYypHaaX CTpaHbl
(JAH CCCP, XXOT® u ap.) B 1934—1937 rr.

B atu ke ronbl Anbdhpen AHoBUY ANTMH MTPOJ0IKAT
HayvaThle ene B JJabopatopuu C. 3. PormHcKoro padboThl
10 KWHETHKE Ta30BbIX PeaKklNil U pacmany METUIHUT-
para, HUTPOTJIMKOJIS, a TaKKe 10 KMHETUKE peakiinit
B TBepaoil ¢haze (a3ua CBUHIIA) U PEaKLUil ra30BOTO
U KUIKO(Aa3HOTO Pa3oXEeHUsI CBEPXUYBCTBUTEIbHOTO
BB — xjopuctoro a3ora.

Hapsiny ¢ uaydenmem rnporeccoB B3pbiBa U JeTOHA-
LMY Pa3BUBAINCH HATIPABICHUST XUMUYECKOM (HDU3NKU
MPU BBICOKUX JaBJEHUSIX — CTaTUYECKUX U TMHAMMU-
yeckux. Kisizep B. I, Peitnos H. M. u Xapuron 1O. b.
pa3paboTraqu METOAUKY HCCAEAOBAHUS XUMUYECKUX
peakuuii mpu CBEPXBBICOKUX NABJICHUSX U TeMIlepa-
Typax, TOJy4aeMbIX CUJIbHBIM annabaTUIecKuM CKa-
tuem (H. M. Peitnos, b. 4. fIkyroBuu), B pesynbraTte
Yero yaajioch MOJYYUTh OKHUCh a30Ta ObICTPBIM CXKaTH -
€M U pacuIMpeHUeM BO3ayXa.

Jleitnynckuii O. U. n PeitnoB H. M. n3yyanu mo-
BEJCHUE BEIIECTBA MPU CBEPXBBICOKUX CTATUIECKUX
JABJICHUSIX. DTU WCCIeNOBaHUSI, TEOPETUUECKUE
U 3KCIIEPUMEHTaIbHbIE, BIIOCIAEICTBUM SBUIMCH Ha-
YYHOU OCHOBOI MPU OpraHU3alMU MPOMBIILIEHHO-
ro TMOJYYeHUsSI OTEYECTBEHHBIX aJIMa30B U B MOCJHE/I-
cTBUM obecneunnn ycremHyio 3amuty CCCP npu
cyneOHOM pa3doMpaTeTbcTBE C aMEPUKAHCKON KOMIa-
HUEW.

B o710 ke Bpems FO. b. XapuToH BriepBbie 000CHO-
BaJl XOPOILLIO M3BECTHBI B MUPE KPUTEPUIN YCTOWYM-
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BOCTH JIETOHALIMU B KOHAEHCHpoBaHHBIX BB, cormacHo
KOTOPOMY JIE€TOHAIIMSI MOXKET OBITh TOJIBKO TOTIA, KO-
rma BpeMs peaknu Bo PpOHTE JCTOHAIIMOHHOM BOJI-
HBI MEHBIIIE BPEMEHH, 3a KOTOPOE MOXKET IMPOU30MTH
pa3dpoc MCXOAHOTO BellecTBa. JlabopaTopusi BCKO-
pe cTajla OCHOBOI OOIIENPU3HAHHOMN IKOJIbI (GPU3UKU
B3pbiBa. Ilepen BoliHON XapUTOH 3aHSJICS UCCIENO-
BaHMUSIMM 1ICITHOTO ICJICHUsI ypaHa, a BO BpeMs BOWi-
HBI OH, WCITOJIb3yd OIBIT M 3HaHWE (MUKW B3PHIBA,
BeJT OOJIBLIYIO IKCIIEPUMEHTATbHYIO U TEOPETUYECKYIO
paboTy Mo 0OOCHOBAaHWIO HOBBIX BUIOB BOOPYXEHUA
KpacHoit ApMUM M M3Y4eHUIO HOBBIX BHIOB BOOPY-
JKEHUU IPOTUBHUKA, a TAKXKE IT0 CYppOraTMPOBaHHBIM
BB. B 1943 . 1. B. KypuaToB, KOTOpHIii BO3TIaBUI
B CCCP ATOMHBII TIPOEKT, IpUBJIEKAeT XapUTOHA
K pa3paboTKe aTOMHOTO OpYXKHUSI M 3a4MCISIET B CO-
craB Jlabopatopuu Ne2 AH CCCP. PykoBoaurenem
JJabopaTopuu B3PBIBHBIX MPOLIECCOB CTAHOBUTCS €T0
3amectutenb A. @. bensies.

B romer Benukoit OtedecTBeHHOIT BOWHBI J1a00-
patopust BMecTe ¢ MHCTUTYTOM XUMWYECKON (DU3NKHU
nepeesxaet u3 Jlenunrpana B Kazanb. K coxaneHuto,
COXpPaHWIOCh Majio CBEIEHMI O TOM, KakK pacrioja-
raymch Jlaboparopun B KazaHu, B KaKUX YCIIOBHSIX
COTPYIHUKU KWW U TIPOBOIMIIN SKCIIEPUMEHTHI.

Tak Kak B roJibl BOMHBI OIIYIIAJICST OCTPBINA AeDULINT
B nmoJiHoLueHHBIX BB, benses ¢ corpynHukamu 1abopa-
TOPUU MPOBEJIU OOCTOSITEIbHbIE MCCIEAOBAHUS IETO-
HAIIMOHHOM CITOCOOHOCTH aMMMWAYHO-CEIINTPECHHBIX,
TaK Ha3bIBaeMbBIX CypporaTMpoBaHHBIX, BB u 3amo-
KW HayIHBIE OCHOBHI IS IITMPOKOTO MCIIONB30Ba-
HUs Taknx BB B HapomHOM X03siiCTBE M BOCHHOM
nene. 3HAUMUTENbHbBIM BKJIaa ObLT BHECEH COTPYIHU-
KaMM J1abopaTOpUu B CYILIECTBYIOIIME MPEACTaBICHUS
0 BO30YKICHHMH B3pHIBAa M ACTOHAIINY IIPY MEXaHUUC-
CKHMX ¥ TETUIOBBIX BO3ICMCTBUSIX HA aMMUAYHO-CEITUT-
peHHble BB. Jliobumoe aetunie bensieBa — MexaHU3M
cTauMoHapHoro ropeHust BB, yeMmy Oblia nmocssiieHa
€ro JOKTOpPCKas AuccepTalus, 01ecTsie 3aliuieHHas
B1946T.

PaboThl 1o crielireMaTuke 1abopaTOpUM B3PbIBHBIX
MPOIIECCOB, BHIMTOMHEHHBIE B 1940—1950-X IT., BOoILIN
B YEThIpE TeMaTU4eCKnXx cOopHuKa «Du3rka B3pbIBa»
(nmon penakuueit M. A. Canosckoro u A. @. bensena),
KOTOphle ObLIM m3maHbl B 1952—1955 . B 1944 .
Wuctutyt xumnueckoil pusukm nepeexan n3z Kazanu
B Mocksy. CrnienimagbHO TSI JTaOOpaTOPUH TIO 3aKazy
H. H. CeménoBa 0b11 cripoekTupoBaH U B 1948 1. mo-
crpoeH o pykooacTsoM 0. b. Xaputonaun A. @. be-
JisieBa HOBBIH Kopmyc (HbIHe Kopryc 3). B Hem Haxoau-
Jlach YHUKaJIbHasl B3pbIiBHasg KaMepa — nepBast B CCCP,
paccumTaHHas Ha B3pHIB 5 KT TpoTwia. Camo 3maHue
ObLIO CITPOEKTUPOBAHO B MACTePCKOW akageMuKa ap-
xuTeKTyphl A. B. lllyceBa 1 BXOAUT B CTUCOK OOBEKTOB,
MPEJCTaBSIONIUX KYJIBTYPHYIO LIEHHOCTb.
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JlaGopartopusi B3pbIBHBIX MPOLIECCOB B KOHACHCUPOBaHHbIX cuctemax. 1946 r. Ciea HampaBo: ctosat — B. K. boGoJes,
0. H. Pa6unun, A.®. bense, b. M. Crenanos, A.f. AnunH, K. Kapnenko, C.b. PatHep; cumar — A.E. bensiena,
B. 1. IpammaTuukoBa, A. /1. Pomomanosa, M. ®@. Mapkesuu, K. [yceBa u B. U. benosa

Jlabopatopuio B3pBIBHBIX MPOLECCOB B pa3HbIe
roasl BosmmaBimsuid:  HO.B. Xaputon (1931—1945),
A. ®. bensieB (1945—1967), O. U. JleiinyHckwuii (1967—
1972), A.A. bopucos (1972—1978), A.A. CyaumoB
(1978—2008, yuenuk A.®D. bensieBa), b. C. Epmoina-
eB (2008—2020). B 2020 r. 3aBeaywouMM JabopaTo-
pun HazHaueH [1. B. Komuccapos. HyxHo ckazaThb,
YTO TIOCJIE€ CKOPOITOCTIDKHOM cMept A.dD. bensena
B 1967 . u 10 1978 1. 1aGopaTopuio, COIrIacHO MpUKa3y
H. H. CeméHoBa, B KauecTBE MCIOJHSIOIIMX 00sI3aH-
HOCTM BpeMeHHO Bo3ranisiiu npod. O. U. JleitnyH-
ckuit u mpod. A. A. bopucos, KoTopble 04eHb MHOTO
caenany sl JabHEWIIEero pa3BUTHUS CIOXUBIIMXCS
HayJHBIX HampaBjicHWi. B Hacrosiiee BpeMs B 3-M
koprryce UX® PAH ycrienHo paGoraloT aBe jabopa-
TOpUU: J1AaOOPaTOPUsT B3PHIBHBIX MPOLECCOB U Jabo-
paTopust TOPEHUs TeTePOTEHHBIX KOHIEHCUPOBAHHBIX
CHCTEM, KOTOPYIO MOJITME TONBI BO3IJIABIISUT HEaB-
HO ymemammid 3 xku3Hu npod. 0. B. ®ponos (yue-
HUK A. ®. BenseBa), a B HacTosIee BpeMs — JI.T.H.
A. H. IluBkuHa.

[Mocne BoitHbel B UX®D mmpokum (HpoOHTOM pas-
BEPHYJIMCh MHTEHCUBHBIE PA0OTHI TIO TOPEHUIO U B3PbI-
BY KaK 110 TEOPUH, TaK 1 10 IIPUKJIATHBIM ITPOoOIeMaM.
Hayunast mesITeTbHOCTb WHCTHTYTa 3TOTO TIEPHOIA
B 3HAUMTEJIbHOM Mepe ObLIa CBsSI3aHa C IpoOIeMaMU
aTOMHOI (co3naHve MolIHbIX BB) 1 pakeTHOI TeXHUKU
(pa3zpaboTKa BHICOKOPHEPIeTUYECKUX CMECEBBIX TBEP-
nbix pakeTHbIX Toraus (CTPT)). B 1958 u 1959 rr. o
nopyueHnio [IpaBurenbctBa MHCTUTYT XMMHYECKOM
(GU3UKM BO3IJIABWJI HAy9HOE PYKOBOICTBO BCEM KOM-
TUIEKCOM HayYHBIX HCCJIEAOBaHUI IO MpodsiemMe co-
3naHust BbicokodHepretuyeckux CTPT. Ilo aT1oit
npodjeme cutyalus obiia Kputuueckoii: CILIA pa3pa-
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0oTau, MPUHSIIN Ha BOOPYKEHUE U YCTAHOBUJIU paKe-
Tl ¢ CTPT Ha 3emJ1e 1 moaBoaHbIX JIoAKaX. Haiu crie-
[IUAJTMCTHI YOSIUIN B CBOE BPEeMSI IIPABUTEIBCTBO, UTO
BCE IPOOJIEMBI MOTYT OBITh PEIIIEHBI C NCTIOJIb30BAaHUEM
SKUJIKOCTHBIX PaKeTHBIX ABUTATENIEH, TPEOYIOIINX, KakK
M3BECTHO, Yachl IJis MOATOTOBKU K IYCKY (B OTIMYME
OT paKeTHBIX JABUTATeJIell TBEPAOTO TOILIMBA, Il aHa-
JIOTUYHOE BpeMs cocTaBsiiio Bcero MuHyThl). B CCCP
pa6otel mo CTPT nmpuxonniock HAYMHATE ¢ HYJIS (Kak
U B CJIyyae ¢ aTOMHOI 60MOO0it).

Hauunanacy ouyepenHas moronst 3a CIIA, B ko-
TOpOW TIPUHSIJIM ydyacTUe OTpaciieBble U aKageMHUye-
CKHMe MHCTUTYTHI, B ToM umncie UXD u nabopatopust
B3pBIBHBIX MpolieccoB. B monorpa¢uu H. H. baxmana
n A. ®. bengena [1], Beremieii B nu3nareabctBe Hayka
B 1967 1., BiepBbIe OB M3JIOKEHBI PE3YIbTAThl CHC-
TEMATUYECKUX MCCIEA0BAHUI 3aKOHOMEPHOCTEN CTa-
LIMOHAPHOTO TOPEHUSI MOAEIbHBIX CMECEBBIX COCTABOB
Ha OCHOBE TePXJIOPATOB aMMOHUS W Kajvsl M OUTyM-
HOTO CBSI3YIOIIETO ¢ J0OABKAMU METAJUIOB M KaTaJlM-
3aTOPOB IPU PA3IUUYHbBIX JABJICHUSIX U TeMIlepaTypax.
OnbITH TPOBOAUIUCH B OOMOE MOCTOSIHHOTO IaBJIEHUS
B atMocdepe azoTa. bbuin ycTaHOBIEHBI 3aBUCUMO-
CTU CKOPOCTM TOPEHMs OT HABJIEHUS, AUCIEPCHOCTHU
¥ COOTHOIIICHUSI KOMIIOHEHTOB, HAYaJIbHOI TeMIiepa-
Typhl. JlaHa JyeTKas u3mieckast KapTUHA IIPOIIECCOB,
JIeXallluX B OCHOBE 3TUX 3aBUCUMOCTell. Pesynbra-
Thl JAHHOTO LIMKJIA MCCIEI0BAHUI CHIFPaNU BaxKHYIO
posib B pa3putuu Teopuu roperus CTPT. OnHoit u3
M3IOMUH YKa3aHHOW MoHOrpaduM SIBHUJIACh YCTaHO-
BleHHasd u oObsicHeHHass H.H. baxmaHom 3aBucu-
MOCTb CKOPOCTU TOPEHUST CMECEi OKMCIUTETb—TOPIO-
yee OT pa3Mepa YacTUll OKUCIUTENSI, KOTopas UMeeT
S-obpaszHyto popmy. OcnabjeHue 3aBUCMMOCTHU TPU
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MouJiozible COTPYAHUKHU J1a00OPaTOpUK B3PbIBHBIX TpoiieccoB MXD, 1963 r.

CneBa HampaBo: ctosaT — 0. JImMutpues,

C. A. lpiranos, 0. B. ®posnos, I Jlykauiensi, B. Onenunn, B. Eropos; cunar — A. A. Cynaumos, J1. CokojioB

OOJIBIIMX pa3Mepax 4acTUll OOBbSICHSIETCS TPeaeIbHOMI
CKOPOCTBIO, C KOTOPOI pacrpocTpaHsieTcsi TOpeHUe 1Mo
rpaHulle KOHTAKTa IBYX OJJOKOB TOPIOYETrO M OKUCIUTE-
51 [lpenenbHast CKOPOCTb TOPEHMS IIPU U3MEIbUEeHUM
YACTHULL OKMCIIUTEIS OTBeYaeT CUTyalluu, Koraa dake-
JIbI Ta3U(UKALIMU TOPIOYETO M OKUCIUTEISE 00pa3yloT
OIIHOPOJHYIO CMECH JI0 30HbI TUTAMEHMU.

Opnako HayuHast uHTYnLmsI A. @, BensieBa, Oectsi-
LLIEro 9KCIepUMEHTAaTOpa, 3aCTaBUIa ero UCKaTh CJla-
0oe MecTo 3TOi KoHLemuuu. Hesagoiaro mo cmep-
1 A. @. BensieB MOArOTOBMII U MIPOBEJT 9KCIIEPUMEHT,
B KOTOPOM BUOPMPOBAHHBIN ITePXJIOPaT aMMOHMSI TTac-
CHBUPOBAJICSI KEPOCMHOM 1 Ha HECKOJILKO YaCOB 3arpy-
Kajcs B BubpomenbHuiy. Ilocie cyliku U yaaneHust
KepocHHa ObUIa PUTOTOBJIEHA CMECh C TOPIOYMM, KO-
TOpas Topejia ¢ 3aMEeTHO 0oJiee BBICOKOI CKOPOCThIO,
YeM aHaJIOTMYHasi CMeCh C MCXOAHBIM OKMCIIUTEIEM.
Pabora He Obl1a onyosukoBaHa. Ceityac 3ToT apdexT,
MOJTYYMBIIMI Ha3BaHWE MEXaHOAKTWBAIIMSI, XOPOIIIO
M3BECTEH U UCITOIb3YETCSI IIPU HEOOXOAMMOCTHU YBEJIM -
YUTb CKOPOCTb FOPEHUsSI PAKETHBIX TOILUIUB. OH 00b-
SICHSIETCSI POCTOM YMcJia 1eEeKTOB Ha YaCTUIIaX OKKMC-
JIUTEJISI, 9YTO YCKOPSIET peaKMM B KOHIEHCUPOBAHHOM
daze u, COOTBETCTBEHHO, CKOPOCTh TOPEHUST CMECH.

IT'OPEHUE U B3PbIB Ttom 14 Homep 2 2021

[MapannensHo B Apyroii rpymire JabopaTopuu, BO3-
rasisiemMoit A. M. KopoTkoBbIM, HcclieqoBaioch Mo-
BeJCHUE AJIIOMUHUS TIPU TOPEHUM PAKETHBIX TOILIMB.
Bbbuto mokazaHo, YTO B TOIJIMBE ATIOMUHUI BOCILIA-
MEHSIETCSI ¥ TOPUT COBEPIIEHHO MHAYe TI0 CPAaBHEHUIO
C KJIaCCUYECKUMHU OITBITAMU 10 TOPEHUIO OAMHOYHBIX
YacTUIl ATIOMUHMS B TOTOKe ra3a. [opeHue yacTull Ha-
YUHAETCs MPAKTUYECKU Ha TOBEPXHOCTU TOILIUBA, TPU
TEeMITepaTypax, CyIIECTBEHHO MEHBIIINUX TEMIIEPATYPhI
TJIaBJICHUsT OKCUa amoMuHus. [T mpakTUKu Bax-
HOE 3HaUEHME UMEJIN NCCIIeOBAHUS OTKPBITOTO aBTO-
pamu [2] adhdexrTa armoMepauud KOHAEHCUPOBAHHBIX
MPOAYKTOB FOpeHUs allOMUHUS, U3-3a KOTOPOIl 3Ha-
YUTEIBHO CHUKAJICS MMITYJIbC TSATH PAKETHBIX TOILIUB,
conmepxXaix amoMuHuil. Jlo cux mop HIMPOKO HC-
mosb3yercss hopMmysa sl BpEMEHU TOPEHUS YacTHll
aTIOMUHMS B TOTUIMBE, TTojydeHHas 0. B. @pooBbiM
U BKJIIOYAIOI1asl 3aBUCUMOCTb OT KOHLIEHTPALUU OKKC-
JISIIoLIMX ra3oB B ctereHu 0,9.

B 1960-x rr. B 1aG0OpaTOpUU B3PbIBHBIX IIPOLIECCOB
OBLTU TTPOBENEHBI 00CTOSITEIHHBIC UCCIEA0BAHNUS KOH-
BekTuBHOTro ropeHus B TpeimmHax CTPT (A.A. Cy-
qumoB U M. K. CykosiH). AKTyaJIbHOCTb 3TMX pa-
00T ObL1a 00YCIOBIEHA HEOOXOAUMOCTBIO Pa300paThCs
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CoTpyIHUKY JJabOpaTOpUM B3PBIBHBIX MIPOLIECCOB B KOHAEHCUPOBaHHBIX cpenax (1316) Ha doHe B3pbIBHON Kamephl 3-TO
Kopryca, 2010 . CneBa HanpaBo: A. B. Pomanbskos, A. A. Cynumos, B. E. Xpanosckuii, b. C. EpmonaeB, M. K. CykosiH

B TIpUYMHAX aBapUUHBIX B3PHIBOB HAIIUX PaKETHBIX
nsurareneit ¢ 3apsgamu u3 CTPT, nMmeBumux Mecto
Ha paHHel CTeHAOBOW cTaguu uX oTpadoTku. B TO
Bpemst CTPT cocTosijio U3 moaMMepHOro MHEPTHOTO
CBSI3YIOILIETO, TIepXJIopaTa aMMOHMSI, aTIOMUHUS 1 Ka-
TaJTUTUYECKUX T00aBOK. MccmemoBaanch NCKYCCTBEH-
HBIC TPEIIUHBI, 00pa30BaHHBIC ABYMS INTACTUHAMM U3
peanbHOro noauyperaHonoro toruuba ITAJI 18/7, ko-
TOpbIE 3aKJII0YaIuCh B MpoYHble 00osouku. Coopka
TOMeIIaiach B MOICJIbHBIN IBUTATETh. B OIbITax m3me-
HSUTHACH TITyOMHA TpeluHHI (B auamazone 50—100 mm),
ee pacKpbITHE (pacCTOSTHUE MEXIY TUTACTUHAMU I10-
poxa) W HayajJbHOe AaBjieHue. bblia paspaboraHa
yCTaHOBKa, MO3BOJISIONIAs] TPOBOAUTH OMHOBPEMEHHO
CKOPOCTHYIO KHHOCHEMKY IPOoLIecca pacIpoCTpaHEHUS
TUTAMEHU BIOJIb TPEIIMHBI M PETUCTPAIIIO IThe30KBap-
LIeBBIM JAaTYNKOM TUarpaMMBl JaBJICHUEe—BpeMs HETIO-
CPEICTBEHHO B ropsiiieil TpellHe U ee ralieHue pes-
KUM cObpocoM napieHust. Onpenesiuch KpUTUUecKue
YCJIOBUSI, MEXaHU3M U MOCJIEACTBUSI POHUKHOBEHUS
TOpEHUS B TPEIINHY. BBIIM morydeHbl HeOXKUITaHHBIC
pE3yIbTaThI:

(1) ropenme crIOCOOHO IMMPOHUKATh B TOHYANIIIE TPE-
wuHbl CTPT ¢ packpsituem nopsinka 0,01 mwm,
C BBICOKMMM CKOPOCTSIMU (TTOpsiKa JEeCSITKOB
U COTEH METPOB B CEKYHY), ITPU TOM B TPELLIU-
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HE pCaIn3yeTCAa BHICOKOEC M30BITOYHOE JaBJICHUC,
JocTUurarouiee COTCH aTMOC(l)ep;

(2) u30BITOYHOE AaBJI€HWE BbI3bIBACT IMPU OMpee-
JIEHHBIX YCJIOBUSIX POCT TPEIIMHbI, pa3pyllieHue
CTEHOK TPELINHBI U CO3IaET BHICOKOCKOPOCTHOM
TMOTOK MCTEKAIOIIUX TPOAYKTOB, TMPUBOISIINIA
K 9PO3MOHHOMY Pa3TOPaHUIO CTEHOK TPEIIUHBI.

Bce a1 hakTOpBI TPUBOASIT K MHTEHCUBHOMY POC-
Ty HaBJIEHUS B JBUTaTesie. DBbUIM TOJyYeHBI KOJIM-
YeCTBEHHbIE 3aBUCUMOCTH, CBSI3BIBAIOIIKNE CKOPOCTH
KOHBEKTHMBHOTO BOCIJIAMCHCHMSI M M30BITOYHOE TaB-
JIeHHE ¢ HaYaJIbHBIM PacKPBITUEM U TIIYOMHOM TPeIu-
HBI. B crenmanabHONM cepyuM OIBITOB M3y4ajCsl POCT
TPEIIMHBI, HaXOMsIIelcsl B MacCMBE TOILIMBA. Y4M-
THIBAJIOCh pacIIMpeHue TPEeLIMHBI BCIIeACTBUE nedop-
MaIli¥ OKPYKAIOIIEro ee TOIIMBa. BhIsBIecHA BaxkKHAS
poITh GUBUKO-MeXaHUIECKUX CBOMCTB M KO3 PUIIeH-
Ta CIEIICHUS TOIUTBA. DTU BHIITOJIHEHHBIC CBOEBpE-
MEHHO MCCJIeIOBaHMUSI TTO3BOJIUIN YCTAHOBUTH OCHOB-
HYI0 TIPUYMHY aBapUHBIX pa3pylieHuil (B3pbIBOB)
paKeTHBIX IBUTaTeJIell Ha TBEPIOM TOILIMBE U CIIOCO0-
CTBOBaJIM IIeJICHAIIPaBJICHHOMY TIOMCKY ITyTei ITOIaB-
JIeHUsT 00pa30BaHUs 1 Pa3BUTHS TPEIINH U oOecIieye-
HUI0 HOPMaJIbHOM Oe3aBapuiftHOl pabOThI ABUTATENICH.

J1y1st uicclieoBaHMsT B3PBIBHBIX ITPOLIECCOB HEOOXO-
JMMO HaIeXKHO M3MEpSTh OuarpaMMy JIaBJeHUsS MPU

I'OPEHUE U B3PbIB Ttom 14 Homep 2 2021



NCTOPUA. MNAMATHBIE JATBI. COBBITUA

TOPEHUM U B3PbIBE B IIMPOKOM IMAITa30HE TaBICHUI
ot 0,1 mo 1000 MIla. JIaT4mk maBJIEeHUSI C YACTOTOM
100 xIi1, TUHEHHON XapaKTePUCTUKON U MaKCHUMaJIhb-
HbIM paBieHreM 1o 1300 MIla 6bu1 pa3paboTaH B Ha-
yaje 1960-x . A. 1. KOopoTKOBBIM, KOTOPBI MMe
OINBIT 10 CO3aHMIO TATYMKOB IaBJICHUSI IJIsI pErUcTpa-
LMY BO3AYILIHBIX yAApHBIX BOJH, U A. A. CyJIMMOBBIM
1 B TeYeHHE KOPOTKOTO BPEMEHH M3TOTOBJICH B HYXK-
HoM KoJimdecTBe B MacTepcknx UX®D AH CCCP. Dtu
JMATYMKU BBIIEPKAIU UCIIBITAHME BPEMEHEM, YCTICIITHO
paboTaiu 1 MOSIBUIMCH rOpa3ao paHblile 3apyOeskHbIX
aHaJIOTOB, YCTYITasi UM TOJIbKO B TEOMETPUUYECKMX pa3-
Mepax.

B 1973 r. B usnmarennscTBe «Hayka» BbIlza MOHO-
rpacdusg KoieKTuBa aBTOpoB BO TiaBe ¢ A. . bens-
eBbIM [3]. B Heill BnepBbie B MUpe ObUIU U3TOXEHbI
B CHCTEMAaTH3MPOBAaHHOM BHIE (DU3NYECKHME BO33pe-
HUsI Ha TIePEX0/I TOPeHUSI KOHICHCUPOBAHHBIX BEIIIECTB
BO B3pBIB U JIETOHAIMIO. ABTOPHI MPOAYKTUBHO HC-
TTOJTb30BaJIM HAYYHBIH ITOAXO0M, KOTOPBII ONMpaeTcs Ha
BBIIEJICHNE W pa3le/ibHOe U3ydeHHe OCHOBHBIX IPO-
MEXYTOYHBIX CTAIUI Tepexoja ropeHusl B IETOHAIINIO
(KOHBEKTHBHOTO TOPEHMSI 1 HUBKOCKOPOCTHOT'O PEXKM -
Ma IeTOHAIINH ) U OTIpeieSIeHIe KPUTUICCKUX YCIIOBUIA,
IIPY KOTOPBIX ITPOUCXOMNUT CMEHA CTAIUIA. DTOT IMOIXOI
TTO3BOJIMJI TTOJIyYUTh TTOJIHYIO KAPTUHY Pa3BUTHSI B3PbI-
Ba OT IOCJIOMHOTO KOHAYKTMBHOTO TOPEHUS 10 JETO-
HAllMU U TIPOBECTH JeTAJIbHOE M3YyYeHUE TIEPEXOIHBIX
cTaguii B HamboJjiee MPOCTHIX (CTaOMIM3MPOBAHHBIX)
ycaoBusiX. MoHorpadus TiepeBeicHa Ha aHTIMHACKII
SI3BIK U TIOJIyYMJIa IIUPOKYIO0 U3BECTHOCTh Kak B Poc-
CHU, TaK U 32 pyOEXKOM.

OCHOBY KHUTU COCTaBWJIM Pe3yJIbTaThl IKCIEPHU-
MEHTAJIbHBIX U TEOPETUYECKUX PaOOT, BBIMOJTHEHHBIX
B J1a00paTOPUHU B3PBIBHBIX ITPOIIECCOB C TBEPABIMHU (T10-
PUCTHIMHU, TPEITMHOBATHIMA ) MaTepruaiaMu. beum ae-
TaJbHO U3YYEHBI TUITMYHbIE ITPEICTABUTEIN OCHOBHBIX
KJIACCOB 3HEPreTMYECKMX MaTepuajoB: OpU3aHTHBIC
tBepasie BB, mopoxa, B3pniBuathie cmecu u CTPT.
B paznerne, mocBsIImeHHOM MepeXoay TOPSHMS BO B3PHIB
B TBEPIBIX MIOPUCTHIX BEIIECTBAX, PACCMOTPEHO BITHSI-
HHE, KOTOpOe 0Ka3bIBAaIOT Ha XapaKTePUCTUKH ITPOME-
KYTOUHBIX CTalldii U Mepexojia TOPeHUs B IETOHAIIUIO
B LIEJIOM KaK CBOICTB 3HEPreTMYeCKOro Marepuaia
(pa3mepsl Top, yacTull U nedekToB martepuana, Ha-
YyajJbHasl TTOPHCTOCTh M Ta30IPOHUIIAEMOCTh, (PU3M-
KO-MEeXaHMYECKNE CBOWCTBA, peaKIIMOHHAs CIT0CO0-
HOCTB), TaK ¥ BHEIITHUX YCJIOBUIA (ITPOYHOCTH U IpyTHE
CBOICTBa 000JIOYKM, YCIOBUS ra300TBOMA, MOIIIHOCTh
WHULIMUPYIOIIIETO BO3ACHCTBUS, TEOMETPUUECKHIE pa3-
Mephl 3apsima). [loka3zaHbI BO3MOXKXHOCTH CTAOMIIM3a-
IIMY 3TUX IIPOIIECCOB B AMAITa30HE CKOPOCTEH PacIIpo-
crpaneHus ot 1 g0 3000 m/c. [1puBeneHsl oOLIMPHBIE
JaHHbIE 110 BJIUSIHUIO Pa3IMYHBIX (PaKTOPOB Ha JTUHY
MPeIICTOHALIMOHHOTO yJacTKa.

IT'OPEHUE U B3PbIB Ttom 14 Homep 2 2021

Pesynbrathl McciegoBaHUi 1O MEPEXOAY TOPEeHMUs
B JCTOHAIINIO, KOTOPbIC OBLIM BBHITTOJHEHBI B J1abopa-
TOPUHU B3PBIBHBIX IIPOIIECCOB ITOCTIE BBIXOIa MOHOTIPA-
¢un (3a nepuoa 1973—2016 rr.), 000OLLIEHBI B KHM-
re b.C. EpmonaeBa u A.A. Cynumona [4], KoTopas
HamucaHa ¢ UCIojb3oBaHUeM 80 OpUTMHAIbHbBIX CTa-
Teil aBTOPOB, OMYOJMKOBAHHBIX B U3BECTHBIX POCCUIA-
CKUX U1 3apyOesKHBIX HaydHBbIX XypHanax. KHura Obuia
nopuepxaHa Poccuiickum (poHnoM pyHIaMEHTaIbHBIX
uccienoBanuit u onyonukosaHa B 2017 r. Ilocne mo-
MOJHUTEJIbHON penakTopcKoi mpaBku KHura B 2019 .
u3gaHa Ha aHrauiickom si3eike B CLLIA nznatenbcTBomM
DEStech Publications [5].

HccaemoBaHus 10 B3pBIBHBIM IPOIIeccaM BKITIOUA-
0T, KaK TIpaBWJIO, COBMECTHBIE (DoTorpadpuuecke
U TIbe3oMeTpuueckue usMepeHusi. Jiasg ckopoct-
HoIt (poTorpacuu pacnpocTpaHeHUs1 (GpoHTa peaKuu
MpPUMEHSINCh Xayie ¢doroperucrpatopel @P-11,
KDP-3 u xagymag nyma Bpemenu KJIB-2. Omnbi-
THI TIPOBOIUJINCH B CITEIIMAIBHO CKOHCTPYHMPOBAHHBIX
MpOo3payHbIX Kamepax BbICOKOro naBieHus. Jlis pe-
TUCTpallUM pacrpocTpaHeHUsT (DPOHTOB peakUUu UC-
MOJIb30BAIMCH TAKXKE MOHMU3ALIMOHHbBIE, ONITUKO-BOJIO-
KOHHBIC U (DOTONMMOIHBIC MATIMKU. JIJIST M3MepeHUi
TIaBJICHUST, KOTOPOE ITPOBOIUTCS B HECKOJIBKIX TOUKAX
Mo JUTMHE 3apsiia, TIOMUMO BbICOKOUACTOTHBIX IMhe30-
KBapLEBbIX JaTYMKOB COOCTBEHHOI KOHCTPYKLIMU UC-
nojp3oBayMch gatunku thma Kistler (AVL, T-6000)
C peruCTpaIyeil Ha TMaJIoroBOi 1 1T POBOI ammapa-
Type.

M3MepuTenbHBIN KOMITIEKC TTO3BOJISIET PETUCTPU-
poBaTh MPOLECCHl, MPOTEKAIOLIUE C BpeMEHAMMU OT Jie-
CSTBIX JAOJIE CEKYHABI 0 J0Jei MUKPOCEKYHIbI MPU
JIABJIEHUSIX OT HecKoJibkux atmocdep mo 0,8—1 I'Tla.
IlyreM 00pabOTKM pe3yabTaTOB U3MEPEHMI OIpee-
JISUTM CKOPOCTh PacIIpOCTpaHeHUs INIAMEHU, CKOPOCTh
JBUKEHUS TOPSILIMX YaCTUL] BOJU3U (PPOHTA IJIAMEHMU,
MPOCTPAHCTBEHHbIN MPO(UIbL JaBIeHUS IJs1 pa3and-
HBbIX MOMEHTOB BpEeMEHM, MJIMHY ydacTKa Tepexoja
TOpeHNs B HOPMAJIbHYI0O M HU3KOCKOPOCTHYIO JIE€TO-
HAIIMIO, TIOJTHOTY CTOpPaHUS 3apsIoB B PeKMMax KOH-
BEKTHBHOTO TOPEeHUsI 1 HU3KOCKOPOCTHOM TeTOHAITNH
(HCI). Ins mpoBeaeHusI UCCAeIOBAHUI TTO BHYTPEH-
Hell 0a/UTMCTUKE MPUMEHSJIUCh MOJEIbHbBIE CTBOJIb-
HBbIC YCTAaHOBKU U PaKEeTHBIC MMITYIbCHBIC TBUTATEIIN,
CHapszKaeMBIe 3apsIaMy HOBOTO THIIA — ITOPHUCTHIMHA
OJIOYHBIMM 3apsimaMiy, CTOPAIOIINMHU B PEXUME KOH-
BekTUBHOTro ropeHus uau HCJ. dnsa usmepeHui Ts1-
TY IBUTATENSI TPUMEHSIICS OATUCTUYECKUIA MAasITHUK.
Crpyktypa BoaHbl HCJI onpenensiiack mo npouisim
MacCOBOIT CKOPOCTH, U3MEPSIEMOI ITO JIEKTPOMATrHUT-
HOU METOIUKE.

DKCIEePUMEHTHI MPOBOAUIUCH COBMECTHO C TEOpe-
TUYECKUMU UCCIEIOBAHUSIMU, KOTOPbIE BHIMOJHSIIUCH
nof pykoBoactBoM b. C. EpMosaeBa. B Hux B pa3Hbie
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ronbl yyactBoBaiu: A.A. bopucos, b.B. HoBoxu-
JoB, b. A. Xacannos, B. C. [TocBstHckmii, A. A. benses,
K. A. CnenmioB u ap. beutn pa3padboTaHbl KOMITBIOTEP-
HBIC IIPOTPAMMBI, TTO3BOJISIONINE B KBA3MOTHOMEPHOM
MNPUOJMKEHUN aHAIM3UPOBaTh KOHBEKTUBHOE Tope-
Hue, HCJI u nepexoa ropeHus B I€TOHALIMIO B TOpOXax,
TBEPIbIX B3PbIBUATHIX BEIIECTBAX UM CMECEBBIX KOM-
MO3UIUSIX Ha OCHOBE OKUCIUTENS (TIepxjaopara WA
HUTpaTa aMMOHUSI) M alfOMUHUS ¢ mobaBkamu (BB,
OpraHuMYyecKue roprouyre) U MPOBOAUTH PACUEThl IO
BHYTpEeHHEe! 0a/UIMCTUKE, B TOM YKCJIE C 3apsiiaMu HO-
BOTO TUIIa, pa3pabOTaHHOTO B JAOOPATOPUU B3PBIBHBIX
TIPOIIECCOB — OJIOYHBIMU BBICOKOITJIOTHBIMU 3apsiIaMK
KoHBeKTHBHOTO ropennst (B3KI).

HccnemoBaHUs TTOCTCTHUX TECITUICTHI IIPOBOIM -
JIUCH MO YEThIPEM HaMpaBICHUSIM:

(1) mepexon ropeHus B NETOHALIMIO U B3pbIBOOE3-
OIMAaCHOCTB;

(2) KOHBEKTMBHOE T'OPEHUE;
(3) HCI;
(4) B3pLIBHbBIE BOJIHEIL.

HpI/IBe}IeM OCHOBHBLIC PE3YJIbTAThI.

1 Tlepexon ropeHusi B A€TOHALIUIO
U B3pbIBOOE30MaCHOCTD

DKcrepuMeHTaJbHas 4acThb HCCIeTOBaHUIA
BKJTIOUAJIa OIBITH B KJIACCMYECKOM IMOCTaHOBKE (ITH-
JIMHApUYecKast 000J04YKa ¢ MHULIMMPOBAHUEM FOPEHUS
OT 3aKPBITOTO TOpLIa 3apsifa). DKCIePUMEHT AOTOJIHEH
MaTeMaTUYECKUM MOJAEIMPOBAHUEM, KOTOPOE MPOBO-
JIIWJIOCh B KBa3MOAHOMEPHOM IMPUOIMKEHUU B paMKax
MeXaHUKM IBYyX(a3HbIX pearupymonmx cpea. Paccmor-
pPEHBI BCe CTaauM Mpoliecca pa3BUTHUS B3pbiBa, HAUMHAs
C BO3HUKHOBEHMSI KOHBEKTUBHOI'O TOPEHMST U 3aKaH-
yuBasi GOPMUPOBAHUEM CTALMOHAPHON JETOHALIMOH-
HOM BOJIHBI, M3y4eHBI MPOCTPAHCTBEHHAsI CTPYKTYpa,
CBOMCTBAa M 3BOJIOINS BO BPEMEHU BOJIH KOHBEK-
TUBHOTO TOPEHMS B 3apsaaxX pa3IMIHON MTOPHUCTOCTH;
onpeeeHbl KpPUTUUECKUE YCAOBUSI U MEXaHU3MBI,
BBI3bIBAIOIIME MTOCAEI0BATEIbHYIO CMEHY CTaauii MPO-
mecca (OT ITOCIOMHOTO TOpeHUs K KOHBEKTHUBHOMY
ropennio 1 HCJI). ITonpoOHO M3y4YeH Tiepexoj rope-
HUs B IETOHAIMIO B Opn3aHTHBIX BB (T3HE M rekcore-
He), 3epHEHHbBIX MUPOKCUIMHOBBIX TTOPOXaxX U CMECSX
OKUCIUTENb (TepxjiopaT U HUTpAT aMMOHUS) — TTOJIM-
MepHoe ropiouee. PaccMoTpeHO BIusSHME pa3mepa
3epHa, HayaJIbHOW MOPUCTOCTU M HAJIMYUI WHTUOU-
TOpa, CHIKAIOUIET0 CKOPOCTH IMOCIIOMHOTO TOPEHWUS
matepuana. IlokazaHo, UTO MO BHELIHUM MpPU3HAKaM
MEePEXOAHBIN MPOLIECC MOXKET ObITh OTHECEH K OJHOMY
M3 IBYX TUIIOB:
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(1) mpouecc, Korma IeTOHALIMOHHAs BOJIHA BO3HU-
KaeT Ha (POHTE BOJIHBI KOHBEKTMBHOI'O TOPEHUS
(111 HECKOJIBKO BIIEPEIM HETO);

(2) mepexon B neToHaluio ¢ GOPMUPOBAHUEM BTO-
PUYHOI BOJIHBI JaBJICHUs 1M03aau (PpOHTa KOH-
BEKTUBHOTO TOPEHMUSI.

ITompoOHO M3y4eH BTOPOIl THUII Mepexona, BhIIEICHBI
YCIIOBUSI, B KOTOPBIX IIPOUCXOIUT (POPMUPOBAHKE BTO-
PUYHOI BOJIHBI, UBMEPEHBI €€ XapaKTePpUCTUKU U pac-
CMOTpPEHBI MEXaHU3MBbI, OIMpeIessIolIue 3apoKacHUe
¥ pa3BUTHE BTOPUIHOI BOTHEL.

B onmHaKOBBIX YCIOBUSX IBOMHBIE CMECH HUTpAaTa
¥ TIepxjopaTa aMMOHHMS C TOpIOYeil 100aBKOM CyIle-
CTBEHHO Pa3/MYaloTCs Mo B3PbIBOOMACHOCTU. Pa3Bu-
TUE B3pbIBa B CMECSIX HUTpaTa aMMOHMS C APEBECHBIM
yIJIEM Y aTIOMUHUEM OIpaHMYMBAETCS ABYMS CTaausI-
MU: KoHBeKTMBHBIM ropeHnem u HCJI. ITo pesynbra-
TaM OITBITOB B MaHOMETPUIECKONM OOMOE ITOCTPOCHBI
PSIIBI aKTUBHOCTH KOHBEKTUBHOTO TOPEHUS B 3aBUCH -
MOCTHU OT COOTHOIIEHUSI KOMIIOHEHTOB, UX AUCIIEpC-
HOCTH, TIJIOTHOCTHM 00pa3ilia v JaBlIeHMsI, CO31aBaeMOTro
BOCIUTAMEHHTEJIEM. DKCIIEPUMEHTHI C OMHOBPEMEHHOM
G OTO- 1 TTbe30perucTpaIiieil IMoKa3aim, YTO Ha CMECSIX
C HATPATOM aMMOHMS B3pBIBHOI POCT MaBJICHUS, BbI-
3BaHHBII WHTEHCUBHBIM TOPEHUEM ATIOMUHUS, TIPO-
MCXOAUT Ha CTaAuM KOHBEKTUBHOTO TOPEHMSs MO3aau
¢poHTa, obecneuunBas nocaeaytowmuii nepexoa Kk HCJI.
Bricokast B3phIBOOIIACHOCTh CMecCeil TepxyiopaTa am-
MOHUS C aTIOMUHHEM T10 CPaBHEHHUIO CO CMECSIMU Ha
OCHOBE HUTpaTa aMMOHMUSI BbI3BaHa PS0OM (haKTOPOB,
JNEMCTBYIOIIMX OJHOBPEMEHHO: 00Jee HU3KUM JaB-
JIeHHeM Hayaja KOHBEKTUBHOTO TropeHMs1, 0oJjiee BbI-
COKMMM BETMYMHAMM CKOPOCTHU TTOCIIOMHOTO TOPEHMUS
7 TIOKA3aTeJIsl CTEIEHM 10 IaBJICHUIO 1 00Jiee BBICOKOM
KOHIICHTpallMell OKUCIISIIONINX peareHTOB, 00eCTIeun-
BaloIIMX 0ojiee BBICOKYIO CKOPOCTb AU(G@HY3UOHHOTO
ropeHMsl 4acTull ajdroMuHus. Bwmecte ¢ Tem, Tmo-
CIICIICTBHUS BO3TOpPaHMUS CMECeil Ha OCHOBE IepXJiopa-
Ta aMMOHUS MOTYT KapAWHAJIBHO pa3NJaThCs B 3a-
BUCHMOCTH OT MapKW aJIOMUHUS U YCIIOBHII OIIBITA.
K nmpumepy, cMecu MeKOM3MeJIbUeHHOTO mepxjaopaTa
aMMOHMUSI ¢ CYyOMUKPOHHBIM aTIOMUHUEM JIEMOHCTPU-
PYIOT Upe3BbIYaiiHO BBICOKYIO CKJIIOHHOCTh K B3PbIBY.
Ha sTux cMecsx BriepBbIe OBLT ITOJIYIeH TTEPEXO.T Tope-
HUsI, THUIIMAPYEMOTO CITMPAJIbIO HAaKaJTMBAaHUSI, B HOP-
MaJIbHYIO I€TOHALIMIO B 3apsifie HAChIMTHOM MJIOTHOCTH,
MOMEILEHHOM B TOHKOCTEHHYIO KBaplIEBYIO TPYOKY.
OnpHako eclu CyOMUKPOHHBINM aTlOMUHUI 3aMEHUTH
Ha 6onee KpymHbIi amomuHnit AC/1-4 m cripeccoBaTh
cMech 1o mopuctocTi 17%, To 3TOT 3apsia B 00MGe ¢ 10-
TOJTHUTEJIbHBIM PECUBEPOM OyIeT pABHOMEPHO TOPETh
CO CKOPOCTBIO OKOJIO 8 M/C B KOHBEKTUBHOM PEXKUME.

K coxaneHnuto, 1abopaTopHbI€ OIBITHI IO MEePexX0-
Iy TOpPEeHUSI B JETOHALIMIO, MPOBOAMMbIE B MPOYHBIX
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000JI04KaxX ¢ UHUIIMUPOBAHMEM Yy 3aKPBITOTO TOpPIaA,
OYeHB JAJIEKH OT YCIIOBHIL, B KOTOPBIX OOBIYHO IIPOTE-
KaloT aBapuiiHble B3pbIBbI aucrnepcHbix BB. Mx oco-
OCHHOCTh COCTOMT B TOM, UYTO DPa3BUTUE TOPCHMS
B oyare yxe Ha HayajibHOW ¢ha3e B3PBIBHOIO IPO-
1iecca UCIMbITbIBAET CUJIBHOE BO3JACHCTBUE PA3rpy3KH,
BBbI3BAaHHOI pasieTom cioeB BB, okpyxkarolniyx oyar.
DTy 0COOEHHOCTH BOCIIPOM3BOIUT JIAOOPATOPHO-TIO-
JINTOHHBIN METOJ, pa3paboTaHHBIN HAMM IS OIIEHKH
B3pbIBOOTNIACHOCTU AUcHepcHbIX BB 1 monyynBmmii Ha-
3BaHUE «METOJ KPUTUYECKOI BBICOTHI ciosi». [lpose-
JIEHO CUCTEMAaTUYECKOe U3YyYeHNe KPUTUUYECKUX YCIIO-
BUI TIepexoqa TOPEHMS BO B3PBIB I PsiAa TUITMIHBIX
B3PBIBYATHIX MAaTEePHAIOB HACHIITHON IIOTHOCTHU B 3a-
psiaax nnameTpoM ot 16 MM 10 1 M (B. A. @oTeeHKOB).
IMTapameTpsl, onpeaensieMble B KPpUTUUECKUX YCTOBUSIX
(KpuTHyecKast BbICOTa CJIOS U KPUTUUECKOE aBieHue
B ouare), JalT PeaIMCTUIECKYIO OLIEHKY CKIOHHOCTHU
BB k mepexony ropeHus BO B3pHIB, MO3BOJISIS pa3rpa-
HUYUTD YCJIOBUS B3PBIBHOTO W HEB3PHIBHOTO TOPECHUS
MpU aBapuiHbIX UHIIMAeHTaX ¢ BB B oTcyTCTBUE MTPOY-
Hoi1 obosiouku. PaccMmoTpeHa TeopeTuueckasi MOJIe/lb
npoliecca, B KOTOPOil yUTEHbI Mepexo.t OT MOCIONHOTO
TOpEHMS B 0Yare K KOHBEKTUBHOMY TOpPEHMIO 1 3 eK-
THI, CBSI3aHHBIC C pa3rpy3Koii ouara. OhopMIeHHI 1Ba
MaTeHTa Ha CIoco0 onpeneaeHUsI CKIOHHOCTU K B3pbI-
BY pa3inuHbix BB.

CoTpyaHUKHU JJTabopaTOPUU MPUHUMAIU aKTUBHOE
ydJacTHe B 3KCIIePTU3e U U3YICHUH ITPUINH aBapUITHBIX
B3PBIBOB C Pa3IMUYHBIMU MaTeprajaMu. OCTaHOBUMCS
Ha TpeX U3 HUX.

1. Karactpoduueckuii aBapuiiHbI B3pbIB, MPOUC-
wenmuii 4 uioHs 1988 . mpu TpaHCIOPTUPOBKE
0 XXeJIe3HO nopore Tpex BaroHoB ¢ 120 T B3pbIB-
YaThIX MaTepHalioB OKOJIO KEJIe3HOTOPOXKHOM
craHuuu Ap3amac. [lo opuLmanbHBEIM JaHHBIM
morubmm 91 dvemoBek, moctpamamm 1500 deso-
BeK. OCHOBHOIf MPUYMHOI B3pbIBa COUIU Hapy-
1LIeHWe MpaBUJ MOrpy3Ku U nepeBo3ku BB (B Tom
YHClIe TTOPOIIKOOOPAa3HOTO TEeKCOTreHa, KOTOPHIN
MepeBO3MJICS B MEIIKaX, ¢ BO3MOXKHBIM 00pa30-
BaHMEM POCCHIIIA). B 1a00paTOpPHBIX HMCCIEIO-
BaHUSIX, KOTOPble MPOBOAMUINCH HAMU Ha MOJe-
JISIX 3a30pOB, UMEIOIIMXCS B MOJly BarOHOB, ObLia
MoKa3aHa BO3MOXXHOCTb IETOHAIIMOHHOOIO0HbIX
B3PBIBHBIX SIBJICHUIT B CI0sIX pocchimu BB, koro-
pBIe MOTJIM IIPOCHIIATHLCS TIPU IIOTPY3KE U IOTACTh
B 9TU 3230l B XO/I€ TPAHCIOPTUPOBKU.

2. Crpainbiii B3pbiB 300 T aMMUauyHO CEIUTPHI HA
3aBoge AZF B 1. Tymy3a, ®paHuud, mpoucuiesn-
mmit 21 centsopst 2001 . TpoTmioBbIil SKBUBaA-
JieHT B3phiBa coctaBui 40 1. [TocneacTBus B3pbiBa
OKazaJluch KaTacTpoduuHbiMU: morudau 30 u pa-
HeHo okoJjio 3000 yenosek. CorjacHo odulaib-
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HOI BepcuM, BMHA 3a KaTtacTpody JEeXUT Ha py-
koBoactBe AZF, He obecrneunBlieM Oe3omacHoOe
XpaHeHNe aKTUBHOTO XJIOPCOIEPKAIIEeTO MPOAYK-
Ta, INXJIOpU30IMaHypaTa HATpUSI, XMMUIECKU He-
COBMECTMMOIO C aMMUayHoi cenuTpoil. Hamu
MPOBEAECHO AEeTAIbHOE UCCeI0OBaHUE XUMUUECKO-
ro B3aUMOAEHCTBUS B 3TOM Mape, KOTOpoe pas-
BUBaeTCs TIpU YBIaXHEHUW. PaccMoTpeHBI Me-
XaHU3MBI, TIPUBOAMAIINE K CAaMOIIPOM3BOJILHOMY
pa3orpeBy U B3pbIBaM, OLIEHEHBI BO3MOXXHOCTU
¢dopMUpPOBaHUS 1€TOHALIMOHHBIX BOJIH.

3. B3phIBB1Iexe ITO TPOM3BOACTBY ITOPIMUTA, KOMOM -
Hat Ypamacoecrt, 1 Hosg0ps 1990 . B3pbeIB mponso-
eI Ha KOHEYHBIX OIlepalusx (3MyIbIIpOBaHUE
WJIM TepeKkavyka roToBOro mpoaykra). IToaHocTbIo
pa3pylleHO OCHOBHOE MPOU3BOJCTBEHHOE 31aHNE,
HECKOJIbKO COCEIHUX 3IaHWil TTOBPEXKICHBI, I10-
ru6au 14 genoBek, 70 4e0BEK ITOTYIUIIA paHEHUS.
Ha MoMeHT B3pbIBa B 30aHUN ObLIO 13,6 T SMyIIb-
CUY TMOPAIMUTA, TPOTUIOBBIN 3KBUBAJIEHT B3pbIBa
He Huxke 4 T. [lo maHHBIM 3KCIepTU3bl B3PbIB-
HOM Tpolecc Havyajlcs Ha y4acTKe 3MYJbIUpoBa-
HuA (B anmapaTe SMYJIbIMPOBAHMS WJIM HACOCAX)
1 3aTeM Tepenaicsl B HAKOIMTEIBHYIO €MKOCTD.
[IpoBeneHa olleHKa OMacHOCTE W pucKa B3pbiBa
MpU MPOU3BOACTBE IMYJIbCUU TTOPAIMUTA. B3pHIBBI
Ha MPOU3BOJCTBE MOPAIMUTA BBICBEUMBAIOT MPOO-
JIeMy OLIEHKHM B3pbIBOOE30ITACHOCTH SHEpreThye-
CKHX MaTepHhalioB OYECHb HU3KOI YYBCTBUTEIIb-
HOCTH ¥ TOPIOYECTH, KOTOPHIE TI0 CYIIECTBYIOIINM
TecTaM He MOTYT ObITh KJacCU(pUIUPOBAHBI KakK
B3pbIBUATOE WJIM B3pbIBOOIMACHOE BelecTBo. On-
HaKO B OMpENeJICHHBIX YCJIOBUSIX OHU CIIOCOOHDI
K 9K30TepPMUUYECKOMY TIPEBPAIIEHHUIO, YTO TIPH OT-
CYTCTBMHM Mep 3allUTHl MPUBOIUT K CEPHE3HBIM
MOCAEACTBUSIM MPU aBapusiX.

2 KOHBeKTHBHOE ropeHue

KoHBeKTMBHOE TOpeHue OTHOCUTCSI K BOJHOBBIM
npoueccam aedaarpaliOHHOrO TUIIA. DHEPrust U3 30-
HBI TOPEHHUS K CBEXKEMY BEIECTBY IepeaaeTcst o ra3o-
BOI1 (ha3e B xoae (pUJIBTPALIMOHHOTO TEUEHUST TOPSIUUX
ra3oB. Bo3MmoxHBI aBa MexaHu3Mma. I[lo MexaHU3My
orepexaronmeil (pUIbTpallud SHEPTUI0 MOTYT TIEPEHO-
CUTh (WIBTPYIOLLIME Ia3bl U TOrJA CKOPOCTb (PUIIBT-
palvy JOJKHA OBITh BBIIIE CKOPOCTH KOHBEKTUBHOTO
ropeHus. BrTopoii MexaHW3M CBSI3aH C Pa30rPEeBOM
(unsTpyroliero raza B pe3yJbraTe €ro cxXartusi U Tpe-
HUSI O CTEHKU 1op. B 3TOM cityyae cKopocTh (UIbTpa-
U OyleT HUXe CKOPOCTH KOHBEKTHUBHOTO TOPEHMUS.
ITokazaHo, 4TO KOTma MHULMHUPYETCS KOHBEKTUBHOE
ropeHue M JaBJIeHHe HEBEJIMKO, TO Peau3yeTcsl Me-
XaHU3M ollepexaroiei huibrpanuu. OgHaKo Mo Me-
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pe pa3BUTHUSI KOHBEKTUBHOIO TOpPeHUsI U yBeJIUUYEHUS
TIaBJICHUSI U CKOPOCTH (bMIIBTPAIIM JOMUHUPYIOIIAS
POJIb MEPEXOAUT KO BTOPOMY MEXaHU3MY.

HecMmoTpst Ha sIpKo BEIpaxkeHHYIO CKIIOHHOCTD KOH-
BEKTMBHOTO TOPEHUSI K CaMOYCKOPEHUIO, BblACJICHBI
YCJIOBUSI, TIPU KOTOPBIX MPOILECC MOXET pacrpocTpa-
HSITbCS B KBa3UCTallMOHAPHOM pexXuMe 0e3 3aMETHOTO
YCKOPEHUSI TIPA KOHTPOJIUPYEMBIX CKOPOCTSX M IaB-
JICHUSX. IIpoBemeH NUWKI BSKCIEPUMEHTAIBHBIX
U TEOPETUYECKUX MCCIEeN0BaHUI, KOTOPbIE MO3BOIU-
Ju chopMyIupoBaTh MpPENCTaBIEHUSI O MeXaHU3Max
CTabuaM3allMi KOHBEKTUBHOIO TOPEHUS, BBIACIUTH
KOHTPOJIMPYIOIINE TapaMeTpbl W IIOJIYIUTh MacCUB
TAHHBIX II0 XapaKTepUCTHUKaM CTaOMIM3UPOBAHHOTO
KOHBEKTHMBHOTO TOPEHMUS, TOKPHIBAIOIIMM IUAaria30H
ckopocteit 1—200 M/c npu gaBJeHUSIX OT HECKOJbKUX
JIECATKOB 10 HECKOJIbKUX COTEH MeranacKaei.

HccnemoBaHus CTaOMIM3UPOBAHHOTO TOPEHMST 3a-
PSIOB HU3KOM IMOPUCTOCTU (BILUIOTH A0 5%—10%),
MOJTyJaeMbIX TIPeCCOBAaHMEM W3 KPYITHO-3epHEHHBIX
nopoxoB (¢ pa3mepoM 3epHa 0,5—3 MM), MOKPBITHIX
TOHKON TIOJMMEPHOM IUJIEHKOW, TPUBEIU K pa3BU-
TUIO HOBOT'O HaIlpaBJIeHUsI BO BHYTPEHHEN OaIuCTu-
Ke Omaromapsi OTKPBIBIIMMCSI BO3MOXHOCTSIM TEXHU-
YeCKOTo MpuMeHeHUsI. BhuIo 1moka3aHo, 4To OJIOIHEIC
3apsiibl OTOTO TuUIMa, TojydyuBiive HaszBaHue B3KIT,
00J1a1a10T BBICOKOU MPOTrPeCcCUBHOCTBIO U YCTOMYMBO-
cTbio ropeHus. [lo pesynbraTaM (yHIaMeHTaIbHBIX
WCCIIeIOBAaHNI CBOMCTB, MEXaHMU3MOB M 3aKOHOMeEp-
HOCTEil TOpeHMSI OJOYHBIX 3apsiIoB M MacIITaOHBIX
0ATUCTUYECKMX UCTTBITAHUI, TIPOBEIEHHBIX COBMECT-
Ho ¢ HTHUUTOUYMAIL, r. Knumosck (B.TI. Kopo-
neB, A. A. Cynmumos) u UTIX® PAH, r. YepHorosoBka
(FO. M. MuxaiinioB), ObUT MpenjoXeH U 3araTeHTO-
BaH HOBBII KJIaCC BEICOKOTUIOTHBIX ITPOTPECCUBHO-TO-
PSIIIMX METaTeIbHBIX 3apsI0B OJJOUHON KOHCTPYKIIMU
K YHUTapHBIM MaTPOHAM JUIS1 CTPEJIKOBOTO U MaJIOKaJIU -
OepHoro opyxxusi. MetaTenbHbIi 3apsi, pa3MelIeHHbI i
B KaMepe, aeT cylecTBeHHoe (10 15%) u crabuiibHOe
yBeIMYeHNE HaYaJIbHOM CKOPOCTH cHapsiaa (1myim) 6e3
YBEJIMYECHUS MAKCUMAJIBHOTO IaBJIeHUs BeIcTpena. [t
MMaTPOHOB CTPEJIKOBOTO OPYXKUsI, UMCIOIINX OyTHUIOU-
Hyl0o ¢opMY, ONTUMAaJIbHbI 3alIPECCOBAHHbIE B TMJIb3Y
3apsiibl IEPEMEHHOM MIOTHOCTH.

[ToMuMO TOBBILLIEHUS OYIbHONW CKOPOCTU MpPUME-
HEHMe OJIOYHBIX 3apsiIOB TO3BOJISIET peIlaTh 3amady
cokpalleHus: TabaputoB Ooernpunaca. IlokazaHa Bo3-
MOHOCTb CO3AaHUSI HOBOIO BUHTOBOYHOTO TMaTPOHa,
MMeIoIIero rabaputhl, yMeHbllleHHbIe Ha 40%, npu
IUIOTHOCTU 3apsikaHust 1,2 r/cm®. BbICOKOIUIOTHBIE
0JI0YHbBIE 3apsiabl ObLIM OMPOOOBAHbI TAKXKE B TMOPU/I-
HOIl cxeMe BBICTpeNa C IPUCOCTMHEHHBIM 3apsiIoM.
3nech MojydyeH YHUKaJIbHBI MPUPOCT TYJIbHOU CKO-
POCTU OTHOCHUTEJIbHO 3apsiia TPAAULIMOHHOM CXeMbI
BBICTpeNa, coctaBuBimii 20%—25%.
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DKCIIepUMEHTATbHO N3y4eHO KOHBEKTUBHOE rope-
HY€ MaJIOITOPUCTHIX OJOYHBIX 3apsIIOB B MMITYJIbCHBIX
COIUIOBBIX YCTPOMCTBAX ¢ KOPOTKUM BpeMeHeM pabo-
Thl. ONBITHI TIPOBOIMIIM Ha 3apsiIax ¢ OTHOCUTETbHOM
m10THOCTHIO 0,9—0,95, U3roToBAEHHBIX MPECCOBAHUEM
W3 3epPHEHHOTI'O MUPOKCUJIMHOBOTO IOpOXa WM CMe-
CEeBOro TIopoxXa Ha OCHOBE IepxjiopaTa aMMOHMUSI.
B 3aBMCMMOCTM OT HMCIIOJB3YEMOTO ITOpOXa IOJyde-
HBI IMarpaMMBbI JaBJIEHUS TMKOOOPpa3HOi (POpMBI JUTH -
TEJILHOCTBIO 1—5 MC MM TrarpaMMBbl ¢ Y9aCTKOM ITJia-
TO maauTenbHocThio 10—20 mc. JIBurarenu padoranu
YCTOMYMBO C BEICOKMM YIETbHBIM UMITYJIECOM.

3 HwuskockopocTHas JeTOHaLWs

HuskockopocTHas AeTOHAIIUSI TIOPUCTBIX SHEpre-
TUYECKUX MaTEPUAJIOB €CTh pa3HOBUIHOCTb HENIeaTh-
HOUW JIETOHALIMU, CBOMCTBA KOTOPOUW OIPEAECISIOTCS
MeIJIeHHBIM (IO CpaBHEHUIO ¢ HOPMaJIbHOM AeTOHAa-
Mel) XUMIIEeCKUM TIpeBpalieHueM 1 O0KOBBIMU T10-
tepsmu sHeprun. CymectBoBanue HCJI kak ycroitum-
BOH Ta30JMHAMWYECKON CTPYKTYPHI TOKA3LIBAETCST HE
CTOJIBKO TIPOBEJEHHBIMU OMbITaMU, B KoTopbix HC/I,
pacnpocTpaHsIIoLasics ¢ MOCTOSIHHON CKOPOCTBhIO Ha
ypoBHe 1—2 KMm/c, Habaogagach Ha 3apsiax pasHbIX
MaTepHuasioB IIMHON 10 1—2 M, CKOJIBKO TeCTaMU TIO
nHurpoBanuio HCJ/I, B KOTOPBIX Ta e caMasi CKO-
pOCTh TIpoliecca ycTaHaBIMBajach MPU HCIOJIb30Ba-
HUU UCTOYHUKOB MHULIMMPOBAHUSI pa3HON MPUPOIbLI
M MOIIIHOCTU. MaremaThueckKoe MOAESIMPOBAHUE, UC-
MOJIb3yeMoe ISl aHaIM3a SKCIIepUMEHTAIbHBIX TaH-
HbIX, MO3BOJIMJIO B MOAPOOHOCTSIX PACCMOTPETh 3aKO-
HOMEPHOCTH, MEXaHU3M M CTPYKTYpY (PpOHTa U 30HBI
peaxuuu BoaHbl HCJI, a Takske MOJIy4UTh OLIEHKU CKO-
POCTU XMMMYECKOTO TpeBpalleHUs] B BOJHE B MOPHU-
CTBHIX MaTepHaIax pa3HOM IIPUPOIHI.

HuszkockopocTHast AeToHALUST TTIOPUCTBIX DHEpre-
TUYECKUX MaTepuasoB, Ojarogapsi CrioCOOHOCTU CO-
3maBaTh 3a (PPOHTOM OO0JIAKO TOPSIINX YACTHUIl U THa-
MMa30Hy CKOPOCTE BOJHBI M JaBICHU, TIPEICTABIISICT
WHTEepeC IS psima TeXHUISCKUX MprIokeHnit. K HuM
MOXHO OTHECTM: MajiorabapuTHbIe UMIYJIbCHBIE pe-
aKTUBHbBIE JABUTATEU TBEPAOTO TOILUIMBA C KOPOTKUM
BpeMeHeM pabOTHI, UMITYJIbCHBIC YCTPOMCTBA TSITH C OT-
CTPEJIOM MAacChl, TeHEePaTOPhI B3BECU TOPSIIITNX YACTHUI]
(OOBIYHO AMIOMUHUS) IUISI CO3MaHUSI MOIITHBIX B3PHIB-
HBIX BOJIH C JOropaHueM B Bo3ayxe/Boae. B Haiux
OIbITaX MCMOJb30BAJIOCh JJaOOPAaTOPHOE MMIYJIbCHOE
YCTPOMCTBO TITU C OTCTPEIOM MacChl, OCHAlEHHOE
pUOOpaMM IJISI U3MEPEHUS MMITYJIbCa TSTH, daBJie-
HUS U pa3rOHa METaeMOro Tella, KOTOPOE SIBIISICTCS
YIOOHBIM MHCTPYMEHTOM JIs1 U3YYEHUsT dHEpreTuye-
ckux cBoiictB HCJI M MOMHOTHI XMMUYECKOTO Tpe-
BpalleHusi. XapaKTepUCTUKU YCTPOMCTBA U3ydaluCh
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Ha TIPECCOBAaHHBIX 3apsaaX M3 CMeCH TPOTUJI/TEKCO-
rex 30/70 1 cMecu TIepxjIopaTta aMMOHUSI C TOPIOUMMU
nobaBkamu. [lonmydeHBI BOCIPOM3BOAMMbBIE 3HAYEHUST
VMITYJIbCA TSITU U CKOPOCTU METAHUS TTPY MaKCUMaJlb-
HoM naBieHuu He Boiie 1,1 I'Tla u monHoOM BpemMeHU
npouecca MeHee 0,3 Mc. YCTpoiicTBO, U3TOTOBJIEHHOE
13 OOBIYHOW CTajl, IOCJIE OITBITOB HE MMEJO Clie-
OB JedopMany M MCITOJIb30BaJIOCh MHOTOKPATHO.
KoMmImieKCHBIN aHaau3 ¢ MCHOJIb30BaHUEM JAaHHBIX,
MOJIY4EHHBIX C TTOMOIIBIO COOPKKM M3 6 KOHTaKTHBIX
JIATYMKOB, JaTUYNKa JaBIeHUS W OaJIJTMCTHYECKOro Ma-
SITHUKA, TO3BOJIMJI JaTh OLEHKY HEPreTMUECKUX Xa-
pPaKTEpUCTUK YCTpoiicTBa. BbImeneHbl yciaoBus, Mmpu
KOTOPBIX MTOJTHOTA XUMUUECKOTO TIpeBpallleHUs JEKUT
B mnamnasone 90%—100%. Ouenka Kkos3bduieHTa mo-
JIE3HOTO IEUCTBUSI, PABHOIO OTHOIIEHUIO KOJIMYEeCTBA
SHEPTUH, TIEpeIaHHOM METaeMOMY TEJTy, K XUMUIECKOMI
SHEPruu TOIUInBa, naixa 40%—45%.

4  B3pbIBHBIE BOJIHBI

OnHUM U3 aKTyaJlbHbIX HaIlpaBieHUIl pabOThl Jia-
GopaToOpuM B3PBIBHBIX ITPOLIECCOB SIBIISICTCST MCCIIE-
JIIOBaHME BHEITHEro 3(hheKTa B3PhIBOB, IJTABHBIM 00pa-
30M HeuieaJIbHbIX BO3IYIIHBIX U ITOIBOAHBIX B3PBIBOB.
PaccmarpuBaroTcs 3aaa4n 3apoXKaAeHUST U paciipocTpa-
HEHUsI YIAPHBIX U B3PbIBHBIX BOJIH B Pa3IMYHbIX Cpe-
nax. B mociegHee mecsTuieTMe aKTUBHO MCCIIENO-
BaJINCh B3PBIBBI 3apsIOB, COIEPKAIIUX M30BITOYHOE
YIJIEBOIOPOIHOE U METaJUIMYEeCKOe Topiodee (Mpenmy-
LIECTBEHHO IMOPOLIOK alfoMuHus). OrmpeaeieHbl ra-
30[MHAMMYECKNE M KUHETUYECKME XapaKTePUCTUKU
00pa30BaHuUsI META/UIOBO3AYIIHBIX CMECEi ITPU B3pbIBE
ATIOMUHU3MPOBAHHBIX 3apsmoB. [lpemioxkeHbl pas-
JIMYHBIE CXEMBbI B3PBIBOB BEICOKOMETAJIIM3MPOBAHHBIX
COCTaBOB, IPHU KOTOPBIX CYIIECTBEHHO ITOBBIIIACTCS
TPOTUJIOBBII SKBHMBAJIEHT, a TAaKXe METOAbI OOPHObI
C yIApHBIMU M B3PbIBHHIMM BOJIHAMU B OJIMIKHEN OT
3apsifa 30He, CYIIECTBEHHO CHIKAIOIINE UX Pa3pyIy-
tenbHoe BozaelicTBue (I1. B. Komuccapos, A. A. bopu-
COB).

Jlabopatopust akTUBHO 3aHMMAaETCS UCCeI0BaHM -
SIMA HEHIEaJbHBIX MTOIBOAHBIX B3PBIBOB, B TOM YMCIIE
COCTaBOB, WCIOJB3YIOIINX OKPYKAIOIIYI0 BOAY B Ka-
yecTBe oKucauTest. IlpemioxkeH He MMEIOIIMII aHa-
JIOTOB CITOCOO MPOBEACHMSI HAIIPABIEHHbBIX ITOIBOIHBIX
HeuIealbHbIX B3PbIBOB, IIPU KOTOPLIX OCHOBHASI SHEP-
IUsl 3apsiia B3pbIBYATONM CMECH BBIIC/ISICTCST B HAIIPaB-
JICHUU TY3bIPBKOBOTO KaHaja, COCIUHSIONIETO 3apsi
u 1eiib. [TpemioxeHbl CBEpXMETa/IM3MPOBAHHBIE CME-
CeBbI€ COCTaBhI ISl TAKMX 3aPSIOB U MCCIIEAOBAHbI UX
NMEeTOHAITMOHHBIC XapaKTePUCTUKI.

IT'OPEHUE U B3PbIB Ttom 14 Homep 2 2021

H1st vccrieaoBaHUsl HEUACAIbHbBIX B3PbIBOB B Jia-
O6opaTropuy pa3padaThHIBAIOTCS CICIINATN3NPOBaHHBIC
M3MepUTETbHbIE KOMITICKCH M JaTYNKU. B Koormepa-
uuu ¢ UP JIMU, . KykoBckuii, pazpaboTaHO ceMeri-
CTBO JAaTYMKOB AaBjaeHuu tura JJ13, Ha cerogHsILHui
JIEHb €AMHCTBEHHBIX JATYNKOB, CIIOCOOHBIX IIPOBOAUTH
M3MEpEHUsI MapaMeTPOB B3PBIBHBIX M YIapHBIX BOJH
HeuAeabHBIX B3PBIBOB B BO3IyXe. YHUBEpPCAJIbHBIC
M3MEpUTEIbHBIC KOMIUICKCHI IIJIS ICCIIEI0BAaHUI B 00-
nactu ¢usuku B3pbiBa JOT u JJOT-M npuHsATH Ha
BoopyxkeHue B P®D. IloryyeHO HECKOJBKO ITaTEHTOB
Ha JaTYNKU W METOAUKU M3MEPEHUSI XapaKTePUCTUK
npoMBbIlIeHHBIX BB.

Kpome MoHorpadmii, IUTUPOBAHHBIX BBHIIIE, CO-
TPYIHUKAMU JJa0OPaTOPUM B3PHIBHBIX IIPOIIECCOB TaK-
ke HaIlMCaHbl M U31aHbl MOHOTrpaduu [6—8]. 3a 90 et
BJIaOOPATOPUM CMEHUJIOCh HECKOIBKO MOKOJEHU I KC-
clenoBaresieit, 1axe MpoCcToe MepeunucaeHue KOTOPbIX
MIpeACTaBIsIeTCs 3aTPpyIHUTEIBbHEIM. [loaTOMy OTMe-
TUM COTPYIHUKOB, KPOME YK€ YIOMSIHYTBIX B TEKCTE,
KOTOpHIE aKTUBHO pabOTaJIM IT0 TeMaTUKe TA00paTopuu
B nocyeaHue rogael. 9to M. K. CykosiH, B. E. Xpanos-
ckuii, A. B. Pomanbkos, B. ®. MapTteiHIOK, A. A. Beis-
eB, B.I. XymaBepnuesn, B. A. ®oreenkos, B. A. OkyHeB,
I H. Coxonos, M. A. Cunakosna, C. C. bacakuna. Ceii-
yac JadbopaTopys aKTUBHO pa3BUBAET IIPEICTaBICHHEIC
HarpasjieHUs] ol pykoBoacTBoM K.d.-M.H. I1. B. Ko-
muccapoBa (yuyeHuka rnpod. A. A. bopucona).
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