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N3510:xeHa METONMKA, MCCIEI0BAHUS PACIPENEIeHNs] INIOTHOCTY BO (GPOHTE NeTOHALMY ! €r0 OKPECTHO-
CTH 015 KOHIEHCUPOBAHHBIX B3PHIBYATHIX BEILIECTB, OCHOBAHHAS HA UCIOIB30BAHUN CHHXPOTPOHHOIO
n3nyqenus. [lony4eHsl KOHKPETHBIE TaHHEIE O CTPYKTYype PPOHTA NeTOHALMY B TPOTUIIE, TeKCOTeHe U
CILIaBe TPOTUIIA C TEKCOTEHOM, CONOCTABIIEHNE KOTOPLIX C AHAJIOTUYHBIMY JAHHBIMU OPYTUX METOMUK
[OLTBEPXIAET KOPPEKTHOCTh pean30BaHHOM MeTonuku. Coenan BEIBOL O BO3MOXHOCTH IOJIY Y€HNS
aIeKBATHOM MHGOPMAIUY O CTPYKTYPE 30HBI XUMUYECKON PeakIu Py MPOBEIEHNA MCCIIENOBAHUIA C
3apanamMy Majioro auamerpa. Bmecre ¢ TeMm mokaszaHo, 4TO peanusyeMble B TAKHUX 33PsIaX MapaMeTphl
Yenmerna — 2Kyre IOCTATOYHO NANEKH OT UX MPOTHO3UPYEMBIX 3HAUEHU N1 Ge3rpaHNYHOM CPeIbl.
PesynpTaThl paboTHL, B TOM YHCIIE ¥ O KPUBU3HE (PPOHTA AETOHALMU B 3apsAax MaJIOro OMaMeTpa,
JOMOJIHAIT CyLLECTBYIOIINE IPEACTABICHNs 06 0COGEHHOCTAX AE€TOHALMOHHOIO NPEBPAIeHNs B KOH-

IOEHCUPOBAHHBIX B3PDBIBYATHIX BEILIECTBAX.

KroueBble €jI0Ba: B3pLIBYATHIE BEIIECTBA, CUHXPOTPOHHOE M3JIydeHHe, NeTOHAIUs, CTPYKTypa

dponTa.

BBEAEHUE

CoBpeMeHHBIE IIPENCTABIICHUS O CTALUOHAP-
HOU IeTOHAUMY B3phIBUATHIX BemecTs (BB) ocHo-
BBIBAIOTCS Ha THIPOIUHAMUYECKON Momenn Mu-
xenbcona — Yemmena — 2Kyre (MYI') u ee pas-
BuTHM — Mozenu JenbpoBuda — Helimama —
Iépurra (3HI). B coorBeTcTBME € IHOCIEAHEN
CTaIMOHapHas NEeTOHALMs IPEeNCTaBlseT Ccobou
CaMOIIOM, I K MBAIOIIIUACS BOJIHOBOM mporecc. Pe-
aJIM3yOIIas €ro JeTOHAIIMOHHAS BOJIHA COCTOUT 13
yIapHO! BOJIHEL, BO30Y X MAOIIE! XUMUIECKYIO pe-
aKIMIO, M CIeMyIOIIell 3a Heil (HemoCpencTBeHHO
WTH C HEKOTOPOM 3a1ePKKOi) 30HOM 9K30TepMude-
CKO#l peaxiuy, MOAAEPKMBAIOIIEN JIMOUPYOLIYIO
YyOAPHYIO BOJHY. 30HA PEaKIuyW 3aKaHIMBAETCI
miockocTteio Yenmena — 2Kyre, B KOTOpO# HO-
CTHTaeTCs XMMUYECKOe PABHOBECHE M TE€UEHUE OT-
HOCHTEIHHO (PPOHTA sABJIsSeTC 3BYKOBBIM. K aTOM
[UIOCKOCTH OTHOCAT 3HAYEHUs IapPaMeTpPOB (mapa-

Pa6ora BEIIOIHEHA IpU noanepxke VIHTer paimoEHOro
npoexta CO PAH (Ne 120), Ponna momnepxxu BEAyLIMX
mayunsx mrxost (HII Ne 2073.2003.1) n Poccmitckoro ¢on-
na QyHmaMeHTATbHBIX nccrmenoBanmit (mpoexTsr Ne 05-03-
32752, 06-02-17335).

MmeTphl Yenmena — 2Kyre), xapakTepusyromux
HAYAJIbHOE COCTOSHUE IPOLYKTOB MNETOHAIIUAM.
Ilns ompenmeneHus mapaMeTpoB Yemvena —
2Kyre, pexmMOB CTalMOHAPHOM [eTOHALMU U
CTPYKTYpPbl 30HBI XMMHUYECKOM peakIuu pas-
paboTaH ¥ NpUMeHSeTCH OOMIMPHBIA apCEeHa
9KCIEPUMEHTAJIbHBIX METONOB, OCHOBBIBAIOIIUX-
¢ Ha pasIMuHBIX (usndeckux npurmumax. Ilo-
BUIMMOMY, I[EPBHIE OIyOJIMKOBAHHEIE 3KCIIEDH-
MEHTaJIbHbIE NaHHBIE 00 3THX IapaMerpax Obl-
JIM TIOJIyY€HBI Ha OCHOBE PEe3yJIbTaTOB M3MEPEHUs
CKOPOCTY aJIIOMUHUEBOH IIperpanibl, KOHTAKTHPO-
BaBmIeir ¢ 3apamom BB [1]. Amanmormunbie meTo-
Bl HEe3aBUCUMMO ObLIx pa3paboTaHbl COBETCKUMU
uccienoparensmu [2]. B [3] mpemmoxeno ycnos-
HOE IEJIEHNEe BCEX METONOB MCCIIENOBAHUS OETO-
HAIMOHHBLIX IIPOLIECCOB HA «BHEIIHMWE» U «BHYT-
perrue». OO6IIMM HENOCTATKOM BHEIIHUX METO-
IIOB, B OCHOBE KOTOPBIX JIEXKUT N3MEDPEHNE TeM UIIN
WHBIM CIIOCOBOM CKOpOCTH CBOOOMHOM IOBEPXHO-
CTH IPHU BHIXOHE Ha Ty NOBEPXHOCTH HETOHAIU-
OHHOM BOJIHBI, ABJISE€TCS HEOOXOOMMOCTHL PACYETa
mapaMeTpoB NeTOHALUN C UCIOJIbL30BAHUEM MOZeE-
7M1, TOCTPOEHUE WM yTOYHEHUE KOTOPOU U SABJIS-
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€TCA IeJbI0 dKCIEePUMEHTOB. BHyTpennue merto-
IbI, K KOTOPBIM OTHOCSTCS MMITYJIECHOE PEHTTEHO-
rpadupoBaHUe IEPEMEIAIOIINXCI BHYTPH 3aps-
na Gonbr, U3MepeHue NABJICHUS MAHTAHUHOBLEIMHA
NaTYUKaMU, U3MEDEHNE MaCCOBOM CKOPOCTH 3JIeK-
TPOMArHUTHBIMA OATUYUKAMY, MO3BOJISIOT HEIO-
CPENCTBEHHO DErMCTPUPOBATH MAapPaMETPHI JETO-
HAIUM, ONHAKO BHOCAT BO3MYIIEHUS B UCCIEMye-
MBI ITpOIECC.

Pesynprarel MHOrOuncrneHHBIX HabIIOEHMI
B OCHOBHOM corjyacytorcs ¢ monensio SHII, onna-
KO COXPaHAETCA ONpeNesIeHHAss HEONHO3HAYHOCTD
B OIIEHKE NOCTOBEPHOCTU M MHTEPIPETAINNA HMMe-
IOIIMXCA SKCIEPUMEHTAIbHBIX NaHHBIX. O6Cyx-
JAIOTC NPWYAHBI PA3IWYNN 3HAYEHUN TapaMer-
pos Yenmena — 2Kyre muis pana BB, msmepen-
HBIX C IOMOIIIBI0 ONMHAKOBBEIX MeTONUK. Kpuruye-
CKUJ aHAJIM3 METONOB M3MEPEHUN U HANEeXKHOCTH
MOJIyYa€MBIX C MX TIOMOIIBIO PEe3yJIbTATOB IIPO-
BeneH, HampuMmep, B [3,4]. Ommoit u3 mHambosee
MUCKYCCHOHHBIX SBJIAETCA NPOOJIeMa KOPPEKTHO-
CTH 3KCIIEPUMEHTAIBHBIX NAHHLEIX OTHOCHTEILHO
CTPYKTYDHI 30HBI XMMUYECKON PEAKIUU U €€ CBS-
3 C KMHETMKOW METOHAIMOHHOIO MPEBPAIeHN.
3mech NIPUHIUNUATBHO BaXKeH Bompoc 06 obHapy-
XEHHOM B Dsle Clly4aeB OTCYTCTBUM XUMIIUKA,
ABJIAIOIIETOCsS HEOOXOMUMBIM 3JIEMEHTOM (POHTA
neTOHAIMOHHOU BoaHEI B Mozenu 3H]II. Bnepsuie
0 TakoM Habmionenum coobmanocs B [5]. Ianee
IMOSBWJICA UENBIA OUKI PaboT ¢ aHAJOTMYHBIMHI
pesynbpTaTamu [6-8], omHAaKO IOCTOBEPHOCTH 5THX
MaHHBIX OCIapuBaeTcs (cM., Hanpumep, [4]). Kpn-
TepUeM [OCTOBEPHOCTH B TAKOM CIIyd4ae MOXKET
OBITH TIOJTy9eHME U COMOCTABICHME MAHHEIX O [Ie-
TOHAIIMOHHOM IIPOIECCE C IIOMOIIBIO PA3IMIHEIX, B
TOM 9HCJI€ M BHYTDEHHHUX HEBO3MYIIAIOIINX, Me-
Tonos. CoBnaneHue pesyIbTaToB M3MEPEHUH pas-
JUYHBIMUA METONAMH CJIyKHUT BECOMBIM apryMeH-
TOM B IOJIb3Y UX KOPPEKTHOCTH.

Henocpencreenso msmepurs pacnpenesnenue
IJIOTHOCTA B JETOHWUPYIOIEM BEIIECTBE MOX-
HO C MCHOJb30BAHMEM CHHXPOTDOHHOTO H3JIyde-
Hus [9). AHaJOrMYHBEI METON WMCCIIENOBAHUA Ie-
TOHALUH, TOJIBKO UCHOJIb3YOIINI IPOTOHHBIMA Y-
YOK, BMECTE C HEKOTODHIMU DE3yJIbTATAMH OIIW-
car B [10, 11]. B manHO# cTaThe W3MAraOTCA pe-
3yJIbTAThl U3MEPEHUS PACIPENeNIEHNs IIJIOTHOCTH
B IIPOIeCCe NEeTOHAINY IMIMHIPUYECKAX 3aPAIOB
merozoM [9]. Tlonyvennsle nanHLIe T03BOIAIOT Cy-
OUTH B TOM YHCJIE ¥ O CTPYKTYDE 30HBI peaKIuu
BO (GPOHTE NETOHAIMN.

MOCTAHOBKA 3KCMEPUMEHTOB

Wcnonp3oBaBue CHHXPOTPOHHOTO U3JTyYeHMS
(CH) mosBomsieT peanu3oBaTh HEBO3MYIIIAOLIIIL
BHYTPEHHUI METOI U3MEPEHUs TapPaMETPOB AETO-
Hupyoiero 3apina BB B obnactu, npumMeikaro-
uiel K GpOHTY NeTOHAINM, BKIIO4as (IpH ompeme-
JIEHHBIX yCJIOBUAX) u caMm ¢ponT. [leTansHoe omu-
canme Bo3MmoxHocTeil CU B mccnemoBanusax mero-
HAIUOHHBIX ¥ yIaPHO-BOJIHOBBLIX IIPOILECCOB HPH-
BENeHO B [9], 03TOMY 3[€Ch OCTAHOBUMCS TOJIBKO
Ha KOHKDETHOI IIOCTAHOBKE 3KCIEPUMEHTOB.

WUccnenoBanocs pacnpenenerue IIOTHOCTH
OpYU AETOHAIUYN MUWIMHIPUYECKUX 3aPANOB OTHO-
CUTEJIbHO MAJIOTO OUAMETPa U3 IIPECCOBAHHOTO
rpormia (THT), rekcorena (RDX) u crmaBa Tpo-
THIIa ¢ rekcorenoM B mpomopiuu 50/50 (TT). Mans
YJIy YIIeHUs Ka4ecTBa 3apsIO0B Iepel IPeCcCOBAHMU-
eMm Bce BB 6blM mepekpuCTaisIM30BaHEI [0 U3-
BECTHOM METONMKE C MCIOJIb30BAHMEM alleTOHA.
Huamerp mpeccoBaHHBIX 3apsmoB BB cocrasman
12.5 + 15 MM, mutbix — 7 + 12.5 MM, muuHA
BCeX 3apanoB B 8 <+ 10 pa3 npesbimana quameTp,
9ITO 06€CIIeYMBAIO CTAMOHAPHOCTE IPOIECCa [e-
ToHauuu. [l11s MHUNUUPOBAHUS 3apIOOB [UAMET-
pom Gostee 12.5 MM HCIIONB30BAIACH «TEHEPATOPLI
nyockoit BonHers ([IIB).

CxeMa nocTaHOBKY 3KCHEPIMEHTOB TIOKA3aHA,
Ha puc. 1. 3apan BB pacnonarancs ropu3onTass-
HO, MNEPIeHIUKYJISPHO CHOPMHUPOBAHHOMY IIyd-
Ky CU sricoroit 0.4 MM n mmpuroit H = 18 mm.
[InockocTs myuka CU mpoxommia BHOMB OCH uC-
cnemyeMoro 3apsana BB, mmurensrocTs Benmbmmm-
ki 1079 ¢ npu xectkoctu 10 + 30 xsB. ®ponT

Puc. 1. Cxema nocranosku 5kcrepuMenTOB:

1-3 — nonoxenus ponTa meTonammu B Pa3IuYHBIE
MOMEHTH Bpemend, 4 — myuox CH, 5 — sapsn BB,
6 — meTexTop
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nerosanuu (D) HOCIEIO0BATEIEHO MPOXOIMII [IOJIO-
xeHus 1-3, Haxonace B 30He myuka CU B Teuenue
3 =4 mxc. DTOo MO3BOIAIIO CENATh 3+ 5 CHUMKOB
pacrpenenenns IPOXOMSIIEero M3JIydeHHUs BIOJIb
oc: 3apsana ¢ BpeMeHeM skcnosuiuu 1 He. Bpems
MeXy CHAMKAMU ONpeNesssioch MepuoioM Bpa-
LIEHNS 3JIEKTPOHHOTO CLyCTKa B YCKOPHUTEIE U CO-
crasasano 250 + 500 ue. Perucrpanusa u3imydeHus
Benach perektopom DIMEX 6, xoTOpEIA pacmo-
JIaralicsl TaKXKe BIOJb OCH 3apsla Ha PacCTOSHUN
1070 mMm ot 3apsana BB. Pasmeprr omHOro kanamna
perucTpanuu cocTasisaiaun 1 MM B BeicoTy 1 0.1 MM
BIIOINIb OCH 3apsa, oblee YuCiIo KaHaJIo0B 256 mT.,
TaKUM 06pa3oM, UCCIIENOBAHUIO IIOABEPTaJIC y4a-
cTok miuHOM 25.6 MM Bmosb 3apsama. lerexTop
MOXET 3aIUCHIBATL 32 Kaapa, HAKOINIEHHBIX B Ta-
KOM OBICTPOM pexmMme, U uMeeT 3QPEeKTUBHOCTH
perucrpanuu > 50 % mis y-KBaHTOB C 3HEpruit
~30 k3B [12]. 3amyck meTekTOpa OCYIIECTBIIANICT
3aMBLIKAHUEM KOHTAKTHOTO NaTYNKa, YCTAHOBIICH-

HOTO Ha PAacCTOSHUM 15 MM 3a 30HOW MONANAHUL
nyuka CH.

PE3YJIbTATbI 3KCNEPUMEHTOB
U UX UHTEPMNPETALUA

B pesynbrare 5KCIEpUMEHTOB IIOJIY 9€HO pac-
npenelieHie WHTEHCUBHOCTHU IPOIIEMIIEro Yepes
nccaenyeMblil 00BEKT u3inyderns I BOOIL OCH 3a-
paoa B pasnuuHbBIE MOMEHTHI BpemeHu. [Ipmme-
pblI TAKUX pAcIpeleleHudd B GopMe 3aBUCUMOCTH
oTHomesus I K MHTEHCUBHOCTH MCXOLOHOTO JIy-
ya [p OT HOMepa KaHaJla HETEKTOpa IPUBEIEHBI
Ha puc. 2. [Ipouecc pacnpocTpaHseTcs B CTOPOHY
YMEHbIIIEHNs HOMepa KaHaJla, BpeMs MEeXIy IpU-
BefeHHbIMU TipoduiaMu (0.5 MKC.

KoncTpykTuBHBEIE OCOOCHHOCTU  HCIOJIB30-
BAHHOIO B ONBITAX IETEKTOPA TAaKOBBLI, YTO IIO-
majgaHue -y-KBaHTA HU3JIy4YeHUs B OOUH U3 KAaHa-
JIOB PETMCTPAIVV BBLI3LIBAET IIOABIIEHUE 3apsnia
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Puc. 3. Pacnpenenenne mnTeHcusHOCTH M3myde-
HUS Ha KPAIO HENPO3PavyHOro 06bekTa, Guxcupy-
€MO€ IETEKTOPOM

HE TOJILKO B 9TOM KaHaJjle, HO U B cocenHux [12].
OTO NpUBOIMT K IPOCTPAHCTBEHHOMY «pa3ma-
SBIBAHUIO®» IPDAHWI] CUTHAJIA OaXe B CIIydae, KO-
ra MPOCBEYMBAEMBIN OOBEKT MOJHOCTHIO HOLJIO-
IIaeT u3jaydeHune. XapakTep pa3Ma3bIBAHUS II0-
KasaH Ha pUC. 3, Tlie IPHUBENEHO PaCIpeNeseHre
¢ukcHpyemMoro meTekTopoM M3iyueHus (B yCiIOB-
HBIX e[VHNIAX) HA TPAHMIE MOIHOCTBHIO ITIOLJIO-
LWAOIIEN U3JIydeHne IPerpanbl, PaCHIOI0XKEeHHOR
npasee 243-ro xanaina. Ilo kpaitneit mepe, ewe B
TPEeX MEPEKPLITBIX KaHAJIaX HAOIIONAeTCS 3aMeT-
HBIA curHad. I yTouHeHus mokasaHWil meTex-
TOpa B 00/1aCTH OOJBIINX IPAIMEHTOB IIJIOTHOCTH
ObIT paspaboTaH CHELUATBHBIN AJTOPUTM, MIO3-
BOJIAIOIINN KOPPEKTUPOBATEL MOKA3AHUS [IETEKTO-
pa. AJITODUTM OCHOBAH HA WCIIONB30BAHUY DKC-
IEPUMEHTAJIBHO OIpenenIdaeMoll QyHKIUN «ala-
paTHOro ymupenuss [13]. Ha puc. 4 npusenens:
A7l CPABHEHUS NOKA3aHUS NETEKTOPA U DPe3yilb-
TAT KOPPEKTUPOBKU STUX IOKA3aHUM, [OIyyYeH-
HBI B TECTOBOM SKCIIEDMMEHTE NIPU IPOCBEYUBA-
Huu obpasna M3 moJMMeTHIMeTakpuiarTa. Jlans-
HEWLIas IPOBEPKa, BO3MOXKHOCTEH alIropuTMa KOp-
PEKTUPOBKM myTeM 06paboTku 3a0aHHOrO CUrHA-
Ja, MCKaXaeMOro HAJIOXKEHUEM CIIyYaiHOrO «IIIy-
Ma», I0Ka3aJya, YTO C €ro MOMOLILI0 yOAeTCsS BOC-
CTaHaB/IMBATDH UCXONHBIA CUTHAJ C TOYHOCTBIO 10
1% [13].

Ha ocHOBaHNM CKOPPEKTHPOBAHHBIX MAHHBIX
O pacHpeneyleHuy WHTEHCHBHOCTHU IIPOLIENIIero
u3jlyqenus (cM. puc. 2) Tpebyercs yCTAHOBATD
3aBUCUMOCTD INIOTHOCTM B OKPECTHOCTH (PPOHTA

Puc. 4. Cpasrenne ucxoagnoro (B) u ckoppexk-
TupoBannoro (C) pacnpeneneHumil MHTEHCUB-
HOCTH M3I1yYeHus

JETOHAUMU OT MPOMNOJIBHON KOOpOMHATHL. B 06-
IIeM CiTydae ociableHue NHTEHCUBHOCTH OIpee-
JIA€TC MHOTO(AKTOPHBIM B3aMMOINEHCTBHEM U3-
JYYEHUA C BEILECTBOM: M3MEHEHHEM CIEKTPa II0-
TJIOLICHUS BCJIENCTBAE M3MEHEHUS IJIOTHOCTHU BE-
IIECTBAa BHIOJb JIyYa, 3aBUCHMOCTBHIO KO3(D(UIu-
€HTa TOTJIOIIEHUS OT IUIMHBLI BOJIHBI, YOPYTUM U
HEYIPYTUM DacCCesHNEM, UOHU3AIMOHHBIMU ITOTE-
PbsMU, MCKPUBJIEHUEM XOAa JIyda HA TPAHUIE 3a-
PAL — BO3IYyX M BHYTPH HCCIELYeMOro obpasma
Ha TpaauWeHTaX INIOTHOCTH M T. &. Kpome Toro,
Ha PE3yNbTAT BIUAIOT HEIMHEMHOCTH NETEKTOpa
1 €ro CJIOXHas CHEKTPAJIbHAS 1yBCTBUTEILHOCTD.
B urore, naxe npu memomsoM yuere Bcex daxTo-
POB, sHEprusd, 3a(UKCUPOBAHHAS HETEKTOPOM OT
TIPOXOMAIIETO Yepe3 00beKT ny4a L, maercs coor-
HOIIEHUEM

Jr =/J0L(E)D(E)exp —/,u(r,E)dr dFE,

E L
roe B — oHeprus pDeHTTEHOBCKOrO WM3IIydeHud,
Jop(E) — IIOTHOCTE SHEPIUU pEHTTEHOBCKOIO
UCTOYHUKA BOONb Jdy4ya L, D(E) — xoaddu-

OUEHT TIOIJIOIIEHUS W3IIy4eHus C sHepruei F
neTeKkTopoM, ju(r, B) — numeiinbnl koshdumuenT
TIOTJIOLIEHUS. U3JIyYeHU s C SHepruerl F B Touke 7.
Ilns  ynpomienms mpomenypsl BOCCTAHOBIEHUS
KOJIMIECTBa IMPOCBEYEHHOTO BEIIECTBA W PACIIpe-
[EJIEHNA IJIOTHOCTHM IIPUMEM IIPENIOJIOXKEHUE O
TOM, ITO CTeNeHb OCIA0ICHNS 3Ty YeHIS 3aBUCUT
TOIBKO OT MAacChbl IIPOCBEYMBAEMOIO BEIECTBA,
T. €. Oynmem CYMTaTh, YUTO MOKA3AHMA NETEKTODA
F(z) onpenenstorcs coorHOmenmem
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Puc. 5. KanubpoBouHas 3aBUCUMOCTH IOTJIOILIECHUS
U3JIy4YeHUs OT KOJINYEeCTBa MPOCBEYUBAEMOI'O Bellle-
cTBa (reKCOreH)

F(z) = f / pla)dl ),
L

rre HewsBecTHas GyHKIUA f ompenensercs 5KC-
nepuMeHTAILHO. [0 MaHHBIM HKCIEPUMEHTOB MIJIS
KaX[OTO0 KAaHAIa OeTEKTOPa CTPOMIACH 3aBUCHU-
MOCTb (GUKCHPYEMON WHTEHCUBHOCTU OT KOJIHU-
YeCTBa IIPOCBEYMBAEMOrO BemecTBa. IIpocseun-
BAJINChL ONHOPOMHBIE IIIACTUHLI PA3HOW TOJIIIIN-
uBl (3-5 mamepenuit). PesynbraThl ompeneneHus
byHkumMu f U4 TeKCOreHa IOKA3aHBI HA PHUC. D
(I — pasmep mpocsedeHHOR obmacTu). Okcmepu-
MeHTaJbHbIe naHHBIe Ha muockoctu (Inl, pl) ¢
XOpOIIE TOYHOCTHIO AINMPOKCUMUDYIOTCS Mapa-
boton

I
In — = —0.678pl + 0.051(pl)2. (1)
0

B mepBoMm npubnukeHNn IOIydYCHHAS 3aBHU-
CHUMOCTB C Xopomeﬁ TOYHOCTBIO MOXET CUNTAThCA
nunennon. [Tocrpoennas TaxuM oOpa3zoMm Kaaub-
POBOYHAS KPHUBAs MCIIOIb30BAJIACh OJIS OIpenesIe-
HUA KOJIMYECTBA BEIIeCTBA BIOJb JIyda Ha OCHO-
BE HSMQPEHHOﬁ MHTEHCUBHOCTH IIPOIICHOIIETO M3-
IydeHUd U fajiee — I ONpPEenesieHus pacipene-
JJeHNs IIJIOTHOCTH.

Crenyromieir 0cO6EHHOCTBIO, KOTOPYIO Heob-
XOOUMO YUATBIBATEH NIPU MHTEPIPETALUN PE3yilb-
TATOB, SBISAETCSA HAJIMYMEe KPUBU3HBL QPOHTA Oe-
TOHAIIUM B PEAJILHBIX ycioBusaX. Kpususuna GpoH-
Ta B HCCIIENOBAHHBIX 3apifax OIpenensIach B

Puc. 6. PoTopaszBepTKa CBeueHUs IpU
BeIXOHEe (POHTA OETOHALMN HA TOpeL
sapsna uz TT

CIENUAJILHO MPOBENEHHBIX SKCIIEPUMEHTAX C UC-
[IOJIb30BAHNEM METOa CKOPOCTHOM (OTOCHEMKM
BhIXOma (GpoHTA meToHauuu Ha Topen. Ilpumep
monygaeMmoit ¢oTOopa3BepTKU IOKAa3aH Ha puc. 6
(3apsm mpeccoBaHHOro TpoTUia). B mepsom mpwu-
OIMXKeHN MOXKHO CUATATh (PPOHT OEeTOHAUWU Ya-
CTBIO chephl, TOraa BEJIUYNHY KPUBU3HBLI YIOOHO
XapaKTePU30BATH €€ PAINYCOM, BBIUYUACIIEMBIM IO
SKCIIEPUMEHTAJIbHEIM JaHHBIM. 3HAYEHUs Daluy-
ca xpuBu3Hbl R u ckopoctu meroHamun D mpu-
BeneHsl B Tabi. 1. IIpu mocnemyroieM BbIIHCIIE-
HUN INIOTHOCTM B KOHKPETHOM TOYKE M IIOCTPO-
eHn (PYHKIIMYM NPOCTPAHCTBEHHOTO DpacIpelerie-
HUA INIOTHOCTY PAAUYC KPUBU3HBI MCIIOJIb30BAJIC
I pacyeTa IJIMHBI JIyda, Ha KOTOPOM IIPOMCXO-
IUT IOLJIOIIEHAE W3JIyYEHUs, T. €. 3HaueHus | B

dopmyse (1).

OBCY>XIAEHUE PE3YJ/IbTATOB

OOBIUHO [T WCCIIENOBAaHMWSA NETOHAIUOH-
HEIX IIPOLECCOB MCIOIB3YIOT 3aPAObl HOCTATOYHO
GOMBIIIOr0 OUaMeTpa, CYMIECTBEHHO MPEBBIIIAO-
mero npenenbubit. Hecmorps Ha TO, 4TO B OaH-
HO paboTe MraMeTPhI 3aPAN0B IPEBLIIIAIOT KPU-
TUYECKUE MUAMETPBI MCCIENYEMBIX B3DBIBUATHIX
BEIIIECTB, HE HUCKIIIOYEHO, YTO OHM MOTYT OKa-
3aThCs CPABHUMBIMU C MPENETBHBIMA. OTO MOXET
NPUBECTA K OTINYUI0 XAPAKTEPUCTHK HCCIIELY-
€MBIX IPOIECCOB OT MX CTAHOAPTHBIX 3HAYCHUN
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mist magaoro BB. B mepsyio ouepens 310 kKaca-
€TCs CKOPOCTM M KPUBU3HBI (PPOHTA NETOHALWH,
a 3HAYNT, X OCTAJIBLHBIX TapaMeTpoB Yemmena —
2Kyre. PaccMoTpuM ¢ 3TOi TOUKM 3pEHUS PE3YIIb-
TATHI IPOBENEHHEBIX OILITOB.

W3mepennas CKOpOCTH HETOHAUWMM 32apPSIOB
uz TI' pama D = 7.55; 7.63 u 7.65 xm/c
oiia 3apamoB nuamerpoM d = 7, 10 m 12.5 mm
coorBercTBeHHO. [Ipm sTom B 3apsame nmamer-
poM 7 MM IIPOMCXOOUT yBelIMYeHUE CKOPOCTHU [e-
roHauu ¢ 7.4 mo 7.55 km/c. C pocrom mmamer-
pa 3apA00B YMEHBIIAETCS KPUBU3HA (poHTA (CM.
tabin. 1). Ilocrenennoe Bo3pacTaHme CKOPOCTH M
€e BBIXOI HAa CTAHOAPTHYIO IJIS HAHHOW IIJIOTHO-
ctu BenmuuHy [14] 03HaUAOT, YTO 10 KpAHEN Me-
pe nuamerp d = 12.5 MM He MeHbIIIE IIPENEIb-
Horo. XoTs maHHble O KpuBm3He ¢poHTa B TT
IJIs 3apSO0B C OUAMETPOM, 3aBEIOMO IPEBBIIIA-
IOIIUM IIPENEIbHBIN, OTCYTCTBYIOT, IOy YeHHOE B
paboTe 3HAYEHWE HE IPOTUBOPEUUT OLEHKAM, KO-
TOpPBIE MOTYT GBITH CEJIAHEBI HA OCHOBE 3aBUCUAMO-
cTell, MpUBENEHHBIX, HanpuMep, B [15]. [Ipencras-
JIeHHBIE Ha PUC. 2 NPOGUIN CBUMETEILCTBYIOT O
TOM, UTO JaXe B CIIyYae HAMMEHBIIErO IUaMET-
Pa IpoIecc IPaKTUYeCKN CTaIMoOHapeH. Bee aTo
IaeT OCHOBAHUE CUUTATH, UTO IMOJyYEHHEBIE HaH-
HbIe OTHOCATCS K CTAIMOHAPHOMY IIPOIECCY Pac-
OPOCTPaHEeHUs NEeTOHANWW, a HabIII0ZaeMble 0Co-
OEHHOCTU He CBS3aHBI C FEOMETPUYECKHMH (aK-
TOpaMH.

B saBucumocTm OT MCXOmHOrO pasmepa 4Ya-
crun kpurndeckuyi puamerp THT pasen 5 +
10 mm [14]. W3MepeHHAs CKOPOCTH NETOHAIIUU
NPaKTUYECKU COBIAJaeT C IpUBeNeHHON B [14].
OTo, a TakXke CpaBHEHUE KPUBU3HLI QPOHTA, C JIU-
TepaTyPHBIMM OAHHLIMU U NAHHBIE pUC. 2,0, CBU-
JIEeTeIbCTBYIOINE O CTAIMOHAPHOCTHA IIPOIECCa,
MO3BOJIAIOT CUATATH, 9TO IOJYyYaeMble XapaKTe-

PUCTHUKHM ABJISIOTCS XapPaKTEPUCTUKAMU MIPOIECCA
u oag THT.

Ta6uaunua 1

Cmoco6
BB d, MM WHUIIN- D, KM/C R/d
UpOBaHUS

TNT 15 I'TIB 6.95 2.1

RDX 15 —I— 8.3 2.35
TNE:E ;?ODX 7 | Heronatop | 7.55 1.9
TINT/RDX| 195 | —n— 67 | 2.04

50/50 : 7.67 .0

B cnyuae sapsmos m3 RDX curyanus He
cTonb omHO3HauHa. JlaHHBIE puC. 2,8 MOKA3BI-
BalOT, YTO IO M€pPe PACIPOCTPAHEHMS [ETOHA-
IUM MEHdeTCd Kak (opMa Npoduias HOOrJolie-
HUs (IUIOTHOCTH), TAK W MAaKCUMAJLHOE 3Ha-
YyeHue INIOTHOCTH Ha (GpoHTe neroHauwmu. [Ipm
3TOM U3MEPEHHOE 3HAYEeHHNE CKOPOCTHU HEeTOHAIAU
HECKOJIbKO MeHbIIIe CTAHOAPTHOILO I [AHHON
mwioTHOCTH [14]. Tak Kak KpUTHYECKUIA AUAMETD
FeKCOTeHa MaJl, TO B 3TOM CIIy4ae, BOBMOXHO, Ha-
OnromaeTca NO3HAA CTaOUs IEPEXOIHOTO IPOIIeC-
ca, CBA3aHHAs C BBIXOAOM HA CTAIMOHADHBIN pe-
XKUM NETOHAIMU IIOCIIE PEAIM30BAHHOIO crocoba
MHUIIMMPOBAHMUS.

ITonmyyennble ommMCaHHBIM BBIIE CIIOCOGOM
npoduII IIOTHOCTH MOKa3aHbI HA puc. 7. [Ipuse-
IeHHBIE TaM HaHHBIE 06namaioT 6onbinon uHGOP-
MAaTHUBHOCTBHIO, HA MX OCHOBE MOT'YT GBITH Ompere-
JIeHbI TapaMeTprl nmuka HelimaHa u 3HaYeHUs ma-
pamerpoB B miockoctu Yenmena — 2Kyre. [Ipu
3TOM CIIeNyeT IOMHUTD, YTO CTAIMOHAPHOE 3HAYE-
uue nuka Heitmana dopmupyercs npu nuamerpax
3apsia, IPUMEPHO DABHBIX KPUTUUYECKOMY [IUa-
meTpy [16], B TO Bpems Kak 3HAYEHUsS MapaMeT-
poB B miockoctn Yemmena — 2Kyre mpomonxa-
0T HapacTaTh IPU POCTE OUAMETPA 3aPANa U IO
M€pe PaCIpOCTPAHEHUS NETOHAIUMOHHON BOJIHLL B
BB [16, 17].

[InorHocTs Ha nuke Heilmana mo maHHBIM
puc. 7 onpenenseTcs OYeBUIOHBIM o6pa3oM. Boiee
CJIOXEH BOIIPOC O €ro LIMpuHE (pasMepe 30HbI XU-
MUYeCKOl peakimu). [lepBoHavanbHO TONOXKEHME
mnockoctu Yenmena — 2Kyre u, cnemoBaTens-
HO, pacCCTOsHME MeXOy (DPOHTOM YIAPHOW BOJI-
HBI U 3TOX IJIOCKOCTBIO ONPENENISIINCEH [0 U3JIOMY
Ha 3aBUCUMOCTU M3MEPSeMOro mapamerpa (mac-
COBOM CKOPOCTH, CKOPOCTH CBOBOTHON TOBEPXHO-
CTH B TOHKOH INJIACTWHE, IPAHUYAIIEH C HCCIIe-
IyEeMBbIM 3apsAIOM, UM CKOPOCTH YIOApHOH BOJI-
HbI, BO30yXIaeMOil B MHEPTHON IIperpaue ¢ u3-
BeCTHOM ynmapHou amuabaron). Okasanoch, onHa-
KO, YTO B psade CIy4aeB Ha COOTBETCTBYIOLLIUX
KPUBBIX MOXHO BBIIEIMTBH ABa U370Ma (06 3TOM
cM., HampuMmep, [14]), 1 Torna Bo3HMKAOT OmIMb-
KA B ONDENEJIeHNM IapaMETPOB, WU YETKO BbI-
PaxeHHbI u3joM BoobIme orcyrcrByer [5]. Bo-
jiee HAJEeXHBIM CIOCOOOM SBIISETCS OIpeNesIeHne
TOYKH, OTBevaromen cocTosHmio Yenmena — 2Ky-
re, KaKk TOYKM, B KOTOPO! IIEPECEKAIOTCS ydaCT-
KN KPUBBIX, COOTBETCTBYIOIIIME ABTOMONEIILHBIM
BOJTHAM DAa3rpy3KM, IIPU COBMEIIEHUU 33aBUCUMO-
CTeH, TOJTyJaeMbIX AJIst 3aPS0B PA3HOTO JUaMET-
pa [3,5,14]. Peanu3oaTb 3TOT MOMXON NO3BOIIS-
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1ot gamable aus TI (em. puc. 7,a), U3 KOTOpO-
ro cocrosHre Yenmmena — 2XKyre ompepengercs ¢
GONBIION HAEXHOCTBIO. [lapameTrpsl meronanm-
ounoro ¢ponra mis THT u rexcorena Beramcis-
JICh IO TOYKE M3JI0OMa HA MPOGUILX INIOTHOCTH,
a UX IOCTOBEPHOCTH IIPOBEPSIIACH CPABHEHUSAMU
C MUTEPATYPHBIMUA HAHHBIMU, [TOJIY YeHHBIME Pas-
HBIMU METOOUKAMU.

Paccurramnble 1m0 maHHBIM puc. 7 Xa-
PaKTEePUCTUKKM CTPYKTYPbI (QPOHTA HEeTOHAIIMN

mrockoctu Yernmmena — 2Kyre, v — mokasarens
TMONMUTPONBI IPOAYKTOB B INIOCKOCTH HemMena —
2Kyre. B cronbue A; npusemensl 0606IIEHHBIE
SKCIIEpUMEHTAJIbHLIE MOaHHBIE O pasMepax 30-
HBl XHMUYECKOTO IPEBPAIIEHUs, MOy YCHHBIE
PA3IUYHBIME METONAMM, [OCTATOYHO IIOJTHAS
CBOOKa KOTOPBIX IpencrasieHa B [6, 14, 18].
[Mapamerp K, BBemenubmi B [16], xapakTepusyer
OTHOIIEHNE NaBleHWM B nuke Helimana m 1mioc-
koctu Yenmena — 2Kyre. B mamem cioygae on

npuseneHel B Tabi. 2. 3meck pN — INIOTHOCTH  BBIYMCJUICA IO OTHOIIEHUWIO PN/pcy U TOKasare-
B MakcmMyMe muka Heiimana, 7 u A — ero 10 MOIUTPOIE 7.
UINTEJIBHOCTE M IIMPUHA, PCJ — INIOTHOCTHL B
Tabnuma 2

BB pn, vjem® | peg, v/em® T, MKC A, MM A1, MM v | pn/pcs K

T 2.64 2.16 0.065+0.013 | 0.5+0.1 0.1+0.8 3 1.22 1.81

THT 2.61 2.09 0.1£0.014 0.7£0.1 | 0.63+0.97 | 3.3 1.25 2.09

RDX 2.6 2.26 0.048+0.012 | 0.4%£0.1 | 0.36-0.6 | 3.1 1,15 1.54
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CpaBrenne A u A mokaseiBaeT, 4TO mapa-
METPBHI 30HBI PEAKIIUN, OIPENEIIEHHBIE C TIOMOLILIO
CH, nmonTBepXIal0T AHAJIOTMYHBIE NaHHBIE, TOTY-
"eHHble Apyrumu Meromamu. Ilo mammsmv [16], B
OOJIBIIMHCTBE TBEPABIX BBHICOKOIIOTHBIX BB mig
3apsAO0B HOCTATOYHO BONIBIIOrO OMAMETPA U IJI-
BBl K = 1.3 £ 0.1. YcTaHOBIIEHHOE COOTHOIIIEHUE
BenuuuH B nuke Hedmana u B miockoctu Yer-
MeHa — 2Kyre orpaxaer TOT (pakT, YTO UCCIE-
IOBaHUE IIPOBOAMIIOCH HA 3aPSHaX OTHOCUTEILHO
MaJIoro OuaMerpa, TaK Kak 10 HaHHbIM [16, 17]
1 OPYTUX UCCIEOOBATENCH pa3Mep 3apsama Cyle-
CTBEHHO BJIMsAET HAa 3DPEKTUBHOE [ABIIEHUE B
mirockoct Yenmena — 2Kyre.

3AKJIKOYEHUE

B crarpe wu3IoXeHA METONWKA WUCCIENOBA-
HUA pacIpenelleHus IJIOTHOCTH BO (GpoHTe meTo-
HAaUUM ¥ €ro OKPEeCTHOCTH NJIsi KOHIEHCHUPOBAH-
Herx BB, ocHOBaHHAsI HA WCIOJIB30BAHUU CUHXPO-
TPOHHOTO HU3JIy4eHHs. MeTomuka BKIIIOYAET ajl-
TOPUTMBI KOPPEKIIUU IIOKA3aHUN NETEKTOPa, BOC-
CTAHOBJICHUSI KOJIMYECTBA BEIECTBA, IIPOCBEYN-
BAE€MOTO JIy4YOM CHHXPOTDOHHOTO HW3JIyYEHUS, U
pacnpeneneHus IJIOTHOCTH C YYeTOM KPUBU3HBI
¢pouTa neronanuu. Ilomy4uensr KORKpPETHEIC NaH-
HBIE O CTPYKType (PpOHTa OETOHAIMK B TPOTH-
Jie, TeKCOTeHe M CIJIaB€ TPOTMIIA C IEKCOTE€HOM,
COIIOCTABIIEHNE KOTOPBIX C AHAJOTMYHBLIMU HAH-
HBIMY, IOy YeHHBIMY DY MU METOMUKAMM, ITOM-
TBEPKIAET KOPPEKTHOCTH PEAIM3OBAHHON METO-
mukn. Ha ocHOBe mpOBENEHHOro aHaIM3a MOXKHO
CHeNaTh BBIBOA O BO3MOXHOCTH IIOJIyYEHUs ame-
KBATHOM MHGOPMAIMK O CTPYKTYPE 30HBI XIMH-
YECKOW PEeaKIUM IIPH IPOBENEHUN UCCICHOBAHUI
C 3apsAOaMu MaJoro nuamerpa. Bmecte ¢ Tem mo-
Ka3aHO, YTO pealM3yeMble B TAKUX 3apanax Ia-
pameTpsl Yenmena — 2Kyre mocTaTodHO majieku
OT UX IIPOTHO3UPYEMBIX 3HAYEHUN 171 6e3rpanny-
HOI cpenbl. Pesynprarer paboTel, B TOM 4ucie 1
0 KpuBU3HE GPOHTA NETOHALIMY B 3aPANAX MAaJOTO
AraMeTpa, MOIOJHAIOT CYIIECTBYIOIIUE IPEICTAB-
JeHus 00 0COGEHHOCTAX NeTOHAIMOHHOIO IIpPeBpa-
IIeHNs B KOHIOEHCUPOBaHHBIX BB.

Meronuka B 1eJIOM ¥ IHOJIyYeHHbLIE pPe3yilb-
TATBl MOTYT OBITH MCIOJB30BAHBI IJIS TECTUPO-
BAHUS, YTOUHEHUS MU3BECTHBIX Y IOCTPOEHUS HO-
BBIX YDABHEHUN KHMHETHUKH NETOHAIMOHHBLIX IIpe-
BPAIEHUN ¥ yDaBHEHIH COCTOSHUS IIPOMYKTOB Je-
roHammu. Crenyer OTMETHTB, YTO METOH IIOJIHO-
CTBIO NIPUMEHUM U [JIS MCCIENOBAHUS IIOBENCHUS
MAaJIOIJIOTHBIX MHEPTHBIX Cpen IpU BO3NEHCTBUU

YIOAPHO-BOJIHOBBIX HATPY30K, S9KCIEPUMEHTHI C KO-
TOPBIMHU OIMCAHBI, HAIpUMep, B [19].
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