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Compositions included:

—  commercial graphite with the ~50 pm particle size
(composition Ne 1);

—  graphite ground down to submicron dispersity: due
to agglomeration, the size of graphite particles is
3..15 pm (composition Ne 2);

— ultrafine carbonic charge stock resulting from
delonalion of the TNT-RDX compound with the
size of particles similar to that of composition Ne 2
(composition Ne 3).

Gas dynamic characteristics were determined by the
procedure M-60 with the @60x50 mmxmm charges.
The TATB-based compound (compound «T») having
the 1.91 g/cm3 density and the 7.5 km/sec detonation
velocity was tested for comparison.

The resulls are:

5. Detonation velocity of composition Ne 1 is 3 km/sec,
and of compositions Ne 2 and 3-is much higher (up to
~6.8 km/sec); the last value is close to the detonation
velocity of high explosive compound «T».

6. Steel plate takes ~5% explosion energy from
composition Ne | (n;=5%) and significantly more — from
compositions Ne2 and Ne3 reaching ng 3=19% and
approaching that of compound «T» (ny ~ 21 %). Thereat,
compositions Ne 2 and ~10% exceed the «propellant»
compound «T» as for the plate energy.

7. As for brisance (degree of metal casing fracturing
in procedure M-60), compositions Ne 2 and 3 exceed
compound «T», while composition Ne | turns out to be
practically not brisant.

8. Pressure at the detonation front of compositions
Ne2 and Ne3 is equal to that of compound «T» (~27 GPa)
and significantly higher than that of TNT.

So, demonstrated is the possibility of developing
the brisance-and-propellant compounds consisting of
inexplosive constituting elements with a rather high
dispersity of components and a rather high degree of
mixture homogeneity.

W3MEPEHHUE MYPP U POCT
HAHOYACTHLL KOHIEHCHPOBAHHOI'O
YIJIEPOJA NPH JETOHALIUMK TATH

K. A. Ten!, B. M. Turos!, JI. A. Jlykbsinunkos!
3. P Tpyyaa!, 10. A. Amunos2, B. T JloGoiiko2,
A. K. Mysbips2, E. B. Cmuphos2,

H. J1. )Korun3, B. IT. Tosiouko3

I MucTutyT rumpomnnamukn um, M. A. JlaspenbTheBa
CO PAH, Hosocu6upck, Poccus

2Poccuiickuit Denepansinii Sepubiit Lentp — BHUH
Texnuueckoil puankn umenn akaaemuka E. M. 3ababaxuna,
Cuexunck, Pocens

3MHCTHTYT XHMHH TBEPIOTO Tea H MeXaHOXHMHH
CO PAH, Hoeocu6upck, Poccus

[Tpu Heenel0BaHHH MaIO-YT/IOBOTO PEHTIEHOBCKOro
paccesnus (MYPP) peructpupyetcs aMpakuHOHHbI
curuan ot o6pasua B o6aacTi Maabix yrnos. Meto -
POKO NMPHMEHSIETCST PH aHaH3e CTPYKTYPhI IMCMePCHbIX
cuctem. McnosibaoBatne BLICOKO-MEPHOJIHYHOTO CHHX-
POTPOHHOTO H3MYHEHHA OT YCKOPHTEJILHOTO KOMTIEKCa
BATIIT-3 npu uamepenunx SAXS ¢ akcrnosuuneit | He
NO3BOAAET NPOCEAHTH IBOJIOIHIO CHIHANA B NpoLecce
netoHaiiy BB, ananua KoTopoit laeT BO3MOXHOCTh onpe-
JENHTh pa3mephbl 06pasyIolIHXCA YaCTHLL KOHIEHCHPOBAH-
HOTO YrIEpOa H H3MEHEHHE 3THX Pa3MepoB BO BPEMEHH
nocsie NPOXOXKAEHUS IETOHAIIHOHHON BOJIHBI,

Hccnenosanuch npeccoBanibie 3apsambl u3 TATB
u ICT (nnactudmunposannbiii cocras Ha octose TATB)
nuamerpom 20 mm. Ha chponTe netonaunn gukcupyiotes
HaHouacTHILbl paamepom d ~1,6—2 um. [lanee paamep
yacTHlL cnabo pacTeT W Ha Bpems  ~ 3 MKC JIoCTHTaeT
B TATDB anauenus d = 2,6 um, Cyas no aMninTyzne cur-
HanoB MYPP, ciienoB HaHOa/1Ma30B B MPOIyKTax B3pbiBa
TATB u TICT paamepom Gonee | Hm He 0GHApY»KeHO.

MEASUREMENT OF SMALL-ANGLE
X-RAY SCATTERING AND GROWTH OF
CONDENSE-CARBON NANOPARTICLES
AT TATB DETONATION

K. A. Ten!, V. M. Ten!, V. M. Titov!, L. A. Lukyanchikov!,
E. R. Pruuel!, Yu. A. Aminov2, B. G. Loboiko2,
A. K. Muzyrya2, E. B. Smirnov2, V. P. Filin2,
I. L. Zhogin3, B. P. Tolochko3

I Lavrentiev Institute of Hydrodynamics, RAS Siberian
Branch, Novosibirsk, Russia

2Russian Federal Nuclear Center — Zababakhin All-Russia
Research Institute of Technical Physics,
Snezhinsk, Russia

3 Institute of Chemistry of Solids, RAS Siberian Branch,
Novosibirsk, Russia

The diffraction signal from the sample in the region of
small angles is registered when studying the small-angle
X-ray scaltering. This method is widely used to analyze
the structure of disperse systems. The high-periodic
synchrotron emission from the accelerator complex
VEPP-3 used to measure small-angle X-ray scattering
with the | nsec exposure allows the signal evolution to
be observed in explosive defonation process, and this
signal analysis offers an opportunity to determine the size
of arising condense-carbon particles and how this size
varies with time after detonation wave is passed.

Pressed charges of TATB and the TATB-based plas-
ticized compound with the 20-mm diameter were
investigated. In the detonation front, nanoparticles were
registered to have d ~1.5—2 nm and then the particle
size was observed to slowly increase and to reach the size
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d ~ 2.6 nsec in TATB at instant t ~3 ps. Judging by the
amplitude of the small-angle X-ray scattering signals,
the traces of nanodiamonds explosion products of TATB
and the TATB-based plasticized compound with the more
than I nm size were not observed.

MOJIEKYJIIPHO-JUHAMHYECKOE
MOJIEJ/IMPOBAHUE CBOWCTB
YIJIEPOOHbIX HAHOKJIACTEPOB
B YCJIOBUAX BJIM3KUX KB
KOHJEHCHPOBAHHDbIX BB

H. B. IlepGenér, H. E. Umxkona,
®. A. Canoxnnkos, B, B. [lpémon

Poccuiickuit @enepanshsiii lnepuniii Llentp — BHHUH
TeXHHYECKOH (hH3HKH HMenH akanemiika E. M. 3a6a6axuna,
Cuexunick, Poccun

E-MAIL! LLV.DERBEN EV@VNIITF.RU

Boabtinierso NpejicTaBafaIonHX ﬂpaKTH‘IECKHf“I HHTE-
pec mounkix BB nMeloT B cBoem coctaBe HellocTaToOuHOE
KOJTHYeCTBO KHC.I']O])OII& JUNA OKHCJIEHHA BCEero yr.nepo,'la
B 1B, uTo npuROANT K ero ocaienuio B TRepjoili hase,
UTO MHOTOKPATHO 3aPErHCTPHPOBAHO IKCNEPHMEHTA b+
HO [ ] M 1IMPOKO H3yuaeTcs KaK B paMKax SMITHPHUECKHX
Mojiesiel MakpoKkHHeTHKH [2], Tak 1 Gosree feTanbHo, He-
xo/s 13 H3HKH npolieccoB oca)caenns yraepona s 1B,
ero (pa3oBOro COCTOSIHHS, KWHETHKH pocTa/HenapeHns
uacTui yrnepona (Hanpumep, [3]).

B nannoit pabote 6bl1 HCNONBL30OBAH METOJL MONEKY -
NAPHOI AHHAMWKH 11 H3YUEHHsT CBOHCTB HAHOUACTHLL
yrnepoza. CBOMCTBA HAHOKIACTEPOR (H3HAYAMLHO C all-
Ma3HOM CTPYKTYpOIi) H3yuaJIHCh B 3aBHCHMOCTH OT HX pa3-
Mepa, TeMnepaTtyphl H IaBJIeHHS C HCMOJL30BAHHEM T10-
tenunana REBO [4] Paccmarpupanuch knacrephi paame-
pamu ot 216 u o 8000 aTomos. Takne pazmepsi HHTEpeC-
HbI TEM, YTO SKCMEPHMEHTAILHO HanGonee 1acTo BCTpe-
yalollHecs nanoaamMasbl HMeloT paaMeps 3—5 um [ 5],
Jns onpenenieHHs CTPYKTYphl HAMH MCIOJL30BAJICA Me-
Top MALLI [6].

MopnenupoBanne B CBOGOHBIX FPAHHUHBIX YCJIOBHAX
MoKasaso, UTo C pOCTOM TEMMepaTyphbl CTPYKTYpHBIE H3-
MEHEHHS HIYT 1O CJEYIONIEH LienovKe:

Anmaz — Anm.snpo+Ipadmronono6uan (I'TT) nosep-
xnoctb — Caoucthiit rpacmt — TTT-3kuaKkocTn

[Tpu ymenbiieHun pa3mepoB K1acTepoB CTPYKTYpHbIe
NepecTpoeHHs HauHHaloTCA NpH Gosiee HH3KOI TeMne-
patype.

IMpu Temnepatype Gonbwe 5000K sameTHo uena-
peHHe, CKOPOCTL KOTOPOTO 3aBHCHT OT pa3Mepa KJac-
Tepa u Temnepatypsl. [lna knacrepos paamepom 60Jib-
111e HECKOJILKHX THICIU ATOMOB MPOCTan 3aBHCHMOCTh
Kmpme—T/TO/N|/3 (To = 10000 K) Hensioxo annpok-

CHMHpYeT pe3dynbTaThl Mofenuposauus. Haiineno, uto
MJAOTHOCThL HACKILLEHHOrO Napa juis KJacTepoB pa3me-
pamu ot 4000 no 8000 aToMOB nMpaKkTHUECKH OMHAKORA
npu 7= 5000 K.

HM3ayuasach CTpyKTypa HAHOK/IACTEPOB NPH HAJIHUHH
HEHYJIEBOTO BHELUHETO JABJEHHS, 3a1laBAEMOT0 NOCpe/iC-
TBOM aproHOBOTO OKpy»KeHusi. B pesysbrate pacueTtoB
ycraHoBaeHo, uto ana nasnewni 20, 25, 30T TIa Ha6uo-
JIAeTCs Ka4YeCTBEHHO CX0XKafa KapTHHa B 3aBHCHMOCTH OT
TEMIepaTypbl.

[Mpu T =1000—1500K naGnionaercsi coxpanenune
MCXO/IHOTO KPHCTaJLIA anmasa u o6pa3oBanie He3HauH-
Te/NLHOTO KOJIMYECTBA HeynopsafoueHHOH rpaduTono-
no6Hoit obnacTh Ha noBepxHOCTH o6pasua. B nnanasone
temnepatyp 2000—5000 K na6nionaercs rpacuTHauma
o6pasua 1 06pa3oBaHHe HE3HAUHTELHOTO C/I0R pachJia-
Ba Ha MoBepxHocTH knacrepa. s temneparyp 5500 K
n 6000 K obpaseu amopcpuzyercs. [Tosbiuernnas ycroii-
YMBOCTbL FpahuTa NpH pacCMOTPEHHBIX IABNEHHSAX, N0~
BHAHMOMY, OOBACHACTCA OTCYTCTBHEM J1aNbLHOAEHCTBHS
B norexitane REBO-2002.
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MOLECULAR DYNAMICS MODELING OF
NANOCARBON CLUSTER PROPERTIES AT
CLOSE TO DETONATION CONDITIONS IN HE

1. V. Derbenev, N. E. Chizhkova,
E A. Sapozhnikov, V. V. Dremov

Russian Federal Nuclear Center — Zababakhin All-Russia
Research Institute of Technical Physics,
Snezhinsk, Russia

Overwhelming majority significant practically
interesting HE have much carbon and have not enough
oxygen for ils oxidation whal causes its condensation
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cocrassisieT npumepto 350 ue, Ina THM pacxoxaenne
npocuneil CKOPOCTH, COOTBETCTBYIOLIHX Pa3JIHUHBIM IK-
crnepuMeHTaM, HabaonaeTes pH aHaueHusax Gonbiue 300
nc. Bpems peaxitin npumepno panno 250 ne.

B onnitax ¢ HM nanbonee pe3koe najaenne CKopoctH
nabaiofaercs 3a nepsuie 25 ne. Touka UYenmena-Kyre
JIeKHT B HHTepBane 25—75 ne. CnoxHocTk ee onpegene-
HHA OTMeYaeTCs W B Apyrux pabGotax. OaHu HeenenoBaTe-
JIH OLLEHHBAIOT BPEMSl peakLi 0KoJio 6 He, Tora Kak apy-
rHe OTMEHaloT, YTO XOTA MaKCHMaNbHbIA Craj CKOPOCTH
NieicTBUTEIbHO HaGnionaeTca B Teuenue nepsbix 10 He,
cocTosiHHe, coOTBeTCTRYlOllee Touke Yenmena-)Kyre,
nocturaetcs npumepHo uepea 50 ne.

CreslyeT OTMETHTh, UTO HEONPEAENEHHOCThL MOM0MKe -
nus Touku Yenmena-)Kyre ve npuBosuT K 60NbLION noT-
PeLIHOCTH OnpeJle/IeHHd aBJeHHs H MaccoBOH CKOpO-
CTH, KOTOpBIE paBHbI cooTBeTcTBeHHO: 23,940,5 I'la
u 1,9840,05 km/c s PUPO, 17,7+0,3 TMa u
1,70 40,03 km/c s THM, 13,040,4 I'la u 1,8040,05 km/c
ans HM.

THE EXPERIMENTAL INVESTIGATION
OF C—J PARAMETERS FOR LIQUID HE

V. M. Mochalova, S. 1. Torunov,
A. V. Utkin, V. A. Garanin

E-MAIL: UTKIN@ICP.AC.RU

Institute of Problems of Chemical Physics RAS,
Chernogolovka, Russia

With the using of laser interferometer VISAR the
experimental investigation of detonation parameters
and reaction zone structure was conducted for FEFO,
{etranitromethane (TNM) and nitromethane (NM). In the
experiments FEFO with inilial densily pg=1.60 g/cm3
and detonation velocity D=7.5 km/s, TNM with
po=1.64 g/cm3 and D=6.4 km/s and NM with
po=1.14 g/cm3 and D=6.3 km/s were used. HE charge
was in the polyethylene or steel shell. Laser beam was
reflected from 7—400 pm Al foil which was placed
between charge end and water window. The experimental
data represent the velocity of HE/water window boundary,
and reproduce all details of particle velocity prolile in
detonation wave.

Pressure and particle velocity of CJ point were
determined for each HE. The problem was that transition
from reaction zone to unloading wave was so smooth
that it was difficult to determine its position. In the
experiments with FEFO the charges of different diameters
were used. At time less than 0.3 mks the velocity profiles
practically coincide and divergence due to unloading
wave is observed at the time exceeding 0.4 mks. That is
reaction time is about 350 ns. For TNM velocity profiles
divergence for different experiments is observed at values
exceeding 300 ns. Reaction time is equal to 250 ns.

In experiments with NM the sharp velocity decrease
took place during the first 25 ns. CJ point was in 25—75 ns
interval. The problem of C—J point location was noted
in other works too. Some investigators estimated
the reactlion time as 6 ns, while others noted that the
maximum decrease of parlicle velocily really was observed
during the first 10 ns but lotal reaction time was about
50 ns.

The ambiguity of C—J point position doesn't influence
significantly on the accuracy of pressure and particle
velocity definition. They are respectively 23.9+0.5 GPa
and 1.9840.05 km/s for FEFO, 17.740.3 GPa and
1.70+0.03 km/s for TNM and 13.0+0.4 GPa and
1.8040.05 km/s for NM.

HU3MEPEHHE PACIPEJEJIEHUSA
MNJOTHOCTH HA ®POHTE JETOHALUH
B 3APSI.1AX U3 BB HA OCHOBE
TATB JUAMETPOM 20 MM

10. A. Amunos2, K. A. Ten!, B. M. Tutosl,
JI. A Nykesinunkos!, 3. P. pyyan!, B. T. Jlo6oitkoZ,
E. B. Cmupnos2, A. K. Myawipsa2, B. 1. ®uamn2,
M. J1. Koruu3, B. T1. Tonouko3

I MueruryT runponnnamukn um M, A, Jlaspentbesa
CO PAH, Hosocu6upck, Poccus

2Poccniickuit Peacpansibit Saepusit Llentp — BHUH
TexHHUeCKoH GH3HKH HMenH akaaemuka E. M. 3a6abaxnna,
Cuexunck, Poceus

SI/IHCTHT}’T XHMHH TBepOro TeJla H MEXaHOXHMHH
CO PAH, HoBocu6upek, Poccus

Ha 6aae yckoputenbtoro komnaekca BII1I1-3 (MAP
CO PAH, HoBoch6HpCK) ¢ HCMOML30BAHHEM CHHXPOTPOH-
HOFO H3JlyueHHsT NPOBEACHB! IKCMEPHMEHTANLHbIE HCCTe -
NOBaHHs pPacrpeieNeHns MI0THOCTH Ha (hpoHTE JIeTOHALHH
B UHJIHHAPHYECKHX 3apsifax anamerpom 20 MM, Bbinos-
nennbix 3 npeccosatnoro TATB 1 BB na ocniose TATB.
ILast perncTpaiiii H3TYHeHHs TIPOLIEILIEro Yepes Heene-
nyemble 06pasibl, HCNob3osascs paspabotanibiii B HAP
CO PAH ynuKkanbHblil ra3oBblii GbICTPOACHCTBYIOLMIH JIH-
nefineit getektop DIMEX ¢ npocrpaticteenibimM pa3pe-
wenrem 0,1 MM H LWKPHHOM MONS perucTpauuu 28 mm.
Jns uccnenosantbix BB nocne o6paGoTky cHrHanos no-
JIy4eHo pacnpeenenie naoTHOCTH Ha (POHTE ICTOHALHH,
112 OCHOBAHMH KOTOPOTO BbITIOJIHEHbB! OLEHKH MJIOTHOCTH
B nuke Heiimana, B Touke Yenmena-Kyre, a Takke wiu-
PHHbBI XHMIHKA.
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MEASUREMENT OF DENSITY DISTRIBUTION
AT THE DETONATION FRONT
IN TATB-BASED CHARGES
WITH 20 MM DIAMETER

Yu. A. Aminov2, K. A. Ten!, V. M. Titov!,
L. A. Lukyanchikov!, E. R. Pruvel!, B. G. Loboiko2,
E. B. SmirnovZ, A. K. Muzyrya2, V. P FilinZ,
I. L. Zhogin3, B. P Tolochko3

I Lavrentiev Institute of Hydrodynamics, RAS Siberian
Branch, Novosibirsk, Russia

2Russian Federal Nuclear Center — Zababakhin All-Russia
Research Institute of Technical Physics,
Snezhinsk, Russia

3Institute of Chemistry of Solids, RAS Siberian Branch,
Novosibirsk, Russia

Based on the accelerator complex VEPP-3 (11nstitute
of Nuclear Physics, RAS Siberian Branch, Novosibirsk,
Russia), the synchrotron emission was used to experi-
mentally investigate density distribution at the defonation
front in the 20-mm diameter cylindrical charges made of
pressed TATB and TATB-based explosives. The unique
quick-operating gas linear detector DIMEX (developed at
the 1lnstitute of Nuclear Physics, RAS Siberian Branch,
Novosibirsk, Russia) with the 0.1-mm spatial resolution
and the 28-mm width of the registration field was used to
register radiation that passed through the test samples.
For investigated explosives, signals treatment gave den-
sity distribution at the detonation front, which served as
{he basis for density evaluations in the Neumann peak, in
the Chapman-Jouguel point, as well as for the chemical
peak width evaluation.

OINPEINEJIEHHUE TAPAMETPOB
JETOHALIUH B CMECSX
TETPAHUTPOMETAHA C METAHOJIOM
3JIEKTPOMATHHTHbIM METOIOM

C. A. Kongynos, A. B. Anansun, B. A. TapauH,
B. A. Cocuxkos, C. M. TopyHos

E-MAIL: SKOLD@ FICP.AC.RU

HuctutyT npo6iem xumntieckoii huankn PAH,
Yepuorononka, Poccun

DNeKTPOMArHHTHLIH METO/L 3amucH npoduaa Macco-
BOH &(f) yrapHbIX W 1€ TOHALLHOHHBIX BOJIH Hales 0COo-
GeHHO IWHPOoKoe H IPPEeKTHBHOE NPHMEHEHHE NPH HC-
cnenosannu Teepabix BB, Perncrpauma npodmns ¢ nHkom
(XHMIHK) B 3apsiiax pas/iHyHON CTPYKTYPbl pacCMaTpHBa-
eTCA KaK JI0Ka3aTeJIbCTBO CrPaBETHBOCTH H, B H3BECTHOH
crenely, ynupepcansiocti teopun 3HI no otHoienuio

K CTPYKTYpE W COCTOSIHHIO BellecTBa. Touka neperu6a
Ha ocuuanorpamme K(t) oteeuaert coctoaHHio Yenmena—
HKyre. B cpasrenuu ¢ TRepaniMu BB, anextpoMariuTHbIH
METOJ U151 HCCIIEJOBAHUS JIeTOHALMH B XKHAKHX (roMo-
reHHbIX) Cpeiax NMPHBMEKACH B 3HAYHTENILHO MeHbLIeH
CTEeNeHH, TaK KaK BO3HHKAJIH ONpe/eSieHHble COMHEeHHS
B BO3MOXKHOCTH TMOJIY4EHHA IOCTOBEPHLIX Pe3yJ/LTaToB.
BhinosHeHHbIE HEJ@BHO HCCEIOBAHHA CMECEH HUTPO-
meTana (HM) ¢ metanonom (M) B KauecTse HeB3pbIBya-
TOI OpPraHUUecKoi JKHIKOCTH TIOKa3aJiH, UTO NPUCYTCTBHE
H YBeJIHYUEHHE COEPIKAHUA MeTaHona HPHBORHT JIUUb
K MOHOTOHHOMY CMajy H CKOpPOCTH feToHaunu D, u nas-
Jenust npoayktos geronauud PC-J. T1pu aTom Bo Beex
JIETOHHPYIOLLHX CMECSIX Ha OCLHJIIOrpaMmax u(t) peruc-
TPHPYETCHA THMHYHBIA /17 AETOHAUHOHHOW BOJIHBI MHK.
[MockoabKy TeTpanutpomeran (THM), B otanune ot
HM, siBJSIeTCA aKTHBHBIM B3PbIBYATHIM OKHC/IHTENIEM, TO
Mo0yI0 100aBAEHHYIO K HEMY OPraHH4YeCKYIO XKHAKOCTD,
HeOGXOAMMO CHHTATh AKTHBHBIM FOPIOYHM, NMOBbILAI0-
MM MOTEHUHANLHYIO 3HepreTHKy cmecH. Kak u cneno-
BaJIO OXHAATH, IKCEPUMEHTLI MOKa3aJH, YTO 3aBHCH-
mocti D(C) u PC-J(C) ot konuentpauuu metanona (C)
He SIBJISIOTCS MOHOTOHHO cnaaaiownmi. Ha HauansHom
yuacTke ypennuennst C 3TH 3aBHCHMOCTH MPOXOJIAT Uepes
makcimym. OnpejienetHble 0CO6@HHOCTH 0OHAPYYKHINCH
NpH perucTpaiik npoduneil MaccoBoil CKOPOCTH IeTOHA-
uHoHHON BostHb! (1), Halineno, uto B o6nacti najieHus
napaMeTpoOB IETOHALHH MPH COJEPKAHHH METaHO/a OKO-
10 45% u Boille, perneTpupyioTes npoduan u(t), ana-
JIOTHYHBIE MoJyuaeMbiM patee B cmecax HM/M, To ecth
¢ xapakTtepHbiM nukom. Omnako npu C > 60% cTpyk-
Typa y4acTKa MOBbIIEHHOH CKOPOCTH Ha (PPOHTE BOMHDI
M3MEHSIETCS: Ha OCLMAIoTpaMMax (1) MOYKHO BBIIENHTD
JIBa H3/10Ma, TIPH 3TOM o6lLee BpeMs Pe3KOro crnaja Mac-
COBOM CKOpOCTH 3a DPOHTOM yBeJiHuKHBaeTcs. B cnyuae
cmeceit THM/M ¢ nokmkeHHBIM cofiepyKaHieM MeTaHos1a
(35% 1 7%), HO GOsiee SHEProeMKHX, XapaKTepHbIH MHK
Ha ocuW/VIorpaMmax Boobie orcyrerBopas, He uekinio-
YEHO, UTO JIHTE/ILHOCTL MHKA 0Ka3asiach COMOCTaBHMON
¢ 3asasiom ¢pponTa ocunanorpamm — < 0,07 mxc, u cpasy
PECHCTPHPYETCA 3HAUEHHE MACCOBOI CKOPOCTH, 6JIH3K0e
ku C-J.

TTpHYHHBI H MEXaHH3MbI, PHBOJALLHE K CYLIECTBEH-
HOMY YMeHbILEHHIO BPEMEHH MPEeBpaLLeHHs BEILECTBa BO
(hpOHTE JIETOHALIMOHHON BOJIHBI 110 CPABHEHHIO C YHCTBIM
THM (1t = 0,20 MKC) H BO3MOYKHOCTH BOOOIILE OTCYTCTBHSA
XHMTIHKa NpH 106aBJeHHH MeTaHoNa, MPeACTaBAI0T NPH-
HLHTTHANLHbI HHTEpeC.

PaGota noanepykana MexKayHapoiHbIM HayuHO-Tex-
Huueckum eHtpom (npoext Ne 3394).
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DETERMINATION OF DETONATION
PARAMETERS IN TETRANITROMETHANE/
METHANOL MIXTURES BY
ELECTROMAGNETIC METHOD

S. A, Koldunov, A. V. Ananin, V. A. Garanin,
V. A. Sosikov, S. 1. Torunov
E-MAIL: SKOLD@FICP.AC.RU

Institute of Problems of Chemical Physics RAS,
Chernogolovka, Russia

The electromagnetic method of registering particle
velocity profiles u(f) of shock and detonation waves
has been widely and effectively used especially for the
solid explosives. The registration of the spike in charges
of different structure was considered as a proof of
validity and, to a certain degree, of universality of ZND
theory with respect to structure and state of explosive.
The inflection point on the oscillogram of u(#) is the
Chapman-Jouguet (CJ) state. In comparison with solids,
electromagnetic method was employed rarely indeed
to investigation of detonation in liquid (homogeneous)
matters, since there were certain doubts about possibility
that the reliable results will be obtained. Investigation
of nitromethane mixtures with non-explosive (inert)
organic liquid of methanol (M) performed before, have
been shown that a presence and increasing methanol
conient brings to monotonous drop in both detonation
velocity D and detonation product pressure PC-J only.
At that, in all detonable mixtures the typical for detonation
wave spike in () oscillograms was registered.

So far as TNM (unlike NM) is an active explosive
oxidizer, any organic liquids should be considered as an
active fuel that will raise a potential energy of mixtures.
This is the reason why the behavior of detonation
parameters in TNM/M mixtures may differ from the
one observed in NM/M. It was found indeed, that
dependences D(C) and P(C) on methanol concentration
(C) are not monotonous. In initial areas of increasing
C this dependences go through a maximum. Certain
peculiarities in oscillograms of detonation wave profile
u(!) have been observed. Parlicularly in the range of
decreasing of detonation parameters (C = 45 %) the
profiles with the spike are registered, similar to that in
NM/M mixtures. However, at C = 60% two bends in
the profiles may be marked out, and total time of the
particle velocity slump directly behind of the front wave is
increasing. In TNM/M mixtures with reduced methanol
content but more power-intensive (35%, and 7%)
a typical spike in u(t) oscillograms is absent at all. It is
not ruled out that the time t C-J is comparable to the
front growth of the oscillogram (approximately 0.07 ps),
and at once a value of particle velocity close to u C-J will
be registered.

The reason and the mechanisms that bring to consi-
derable decreasing of chemical transformation time in
detonation wave front in comparison with a pure TNM
(t C-J = 0.20 ps), as well as a possibility of absence of
chemical spike in general when methanol added are of
interest in principle.

The work was supported by International Science and
Technology Center (Project # 3394 ).

PACINPEJIEJIEHUE NJIOTHOCTH,
MACCOBOW CKOPOCTHU U IIABJIEHUS NPH
JIETOHALIMM 3APSIZ1I0B HA OCHOBE TATB

3. P.Ipyysa |, K. A. Ten!, JI. A. Mepxuesckuit!,
JI. A. Jykbanaukos!, A, K. MyabipaZ,
10. A. Amunios 2, E. B. Cmupros2, B. T . Jlo6oiiko2,
M. J1. Koruu3, B. TT. Tonouxo3
E-MAIL: PRU@HYDRO.NSC.RU, MERZH@HYDRO.NSC.RU

[MucTuryT runponnaMukn um. M. A, JlaspenTthena
CO PAH, HosocuGupck, Poccus

2Poccuiickuit Pesepansubiii neprwii Llentp — BHHH
TexHuuecKol hH3NKH HMeHH akanemuka E. M. 3a6abaxuna,
Cuesuuck, Poccun

3MHCTHTYT XHMHH TBEPAOTO TeNla H MEXaHOXHMHH
CO PAH, HoBocubupck, Poccun

B noknane npHBOASATCS 3KCMEPUMEHTABHbIE IAHHbIE
0 MPOCTPANCTBEHHOM pacnpeie/leHHH TIOTHOCTH, Macco-
BOH CKOPOCTH H JaBJICHHA NPH JETOHAUHH LHIHHAPHYEC-
KMX 3apsoB B3pbisuathix seuects (BB) na ociose TATB.
Hanmnble 0 pacnpeaeseHHH NapaMeTpoB TeHEHHs NPOayK-
TOB JIETOHALWH TIOJYUEHbl C MOMOLLBIO CMELHANBHO pa3-
paBoTaHHOrO HEBO3MYILAIOLUIEr0 METONA PEHTIEHOBCKON
TOMOTpacduH NJAOTHOCTH C MPUMEHEHHEM CHHXPOTPOHHOTO
uanyuenus [ 1, 2], u nocnemyroulero BoccTaHOBICHHS MPO-
CTPAHCTBEHHOTO pacrpesieJieHHs BEKTOpa MaccoBOi CKO-
pocTH H Aasnenusi. [TpeanoxeHHas METOIMKa BOCCTAHOB-
JICHHS1 CKOPOCTH H JABJICHHST OCHOBBIBAETCS Ha PeLeHHH
ypaBHeHHH ra30Bofl AMHAMHKH C HCTIONb30BAHHEM YXKe
IKCMEPHMEHTAILHO ONpeIeseHHOrO NPOCTPaHCTBEHHO-
ro pacrpeaeieinn naotTHocTH. [To nomyueHbIM laHHbIM
MOCTPOeHb TaKxKe aqHabaThbl pa3rpy3kH NPOIYKTOB B3Pbl-
Ba B KOOPAMHATAX AaBJeHHe-MIOTHOCTD H IaBeHne-mac-
COBasi CKOPOCTh. Peay/bTaThl Ia10T IETa/bHYIO OCHOBY L7151
MOCTPOEHHS MOJIHBIX YPABHEHHIT COCTOAHHS MPOJIYKTOB
JleTonauuu neenenosantbix BB.

Jlutepatypa

I.  Tlpyysn 2. P, Mepxuenckuit J1. A., Ten w ap. Pacnpe-ne-
JIeHHe TJIOTHOCTH PA3NETaIOLLMXCA IPOIYKTOB CTalUHOHapHOI
JeToHalHH TpoTrAa. Puanka ropenns n s3puina. — 2007, —

T.43.— Ne 3. — C 121—131.
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2. Ten K. A, Pruucl E. R., Merzhievsky L. A., et al. Tomo-

graphy of the flow of detonation products using SR. Nuclear
Instruments and Methods in Physics Research A 603
(2009). 160. — P. —163.

DISTRIBUTION OF DENSITY, MASS
VELOCITY, AND PRESSURE AT
DETONATION OF TATB-BASED CHARGES

E.R. Pruvell, K. A. Ten!, L. A. Merzhievsky!,
L. A. Lukyanchikov!, A. K. Muzyrya2,
Yu. A, AminovZ, E. B. Smirnov2, B. G. Loboiko?,
V. P Filin2, I. L. Zhogin3, B. P. Tolochko?3
E-MAIL: PRU@HYDRO.NSC.RU, MERZH(@HYDRO.NSC.RU

I Lavrentiev Institute of Hydrodynamics, RAS Siberian
Branch, Novosibirsk, Russia

9 Russian Federal Nuclear Center — Zababakhin All-Russia
Research Institute of Technical Physics,
Snezhinsk, Russia

3 Institule of Chemistry of Solids, RAS Siberian Branch,
Novosibirsk, Russia

Experimental data on the spatial distribution of density,
mass velocity, and pressure at detonation of cylindrical
TATB-based charges is presented. Data on the distribution
in parameters of the detonation products flow is obtained
with the help of (i) the specially developed unperturbing
method of density X-ray tomography that uses the
synchrotron emission and (ii) the follow-on recovery of
spatial distribution of the mass velocity vector and the
pressure vector. The proposed technique of velocity and
pressure recovery is based on the solution of the gas
dynamic equation using the experimentally determined
spatial density distribution. The obtained data is also
used to construct adiabatic curves for explosion products
unloading in the «pressure-density» and «pressure-mass
velocity» coordinates. The results serve the detailed basis
for constructing the complete equations of state for lest
explosive detonation products.
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HU3KOCKOPOCTHAS JETOHALLMS
HU3KOIMJIOTHbIX BTOPHYHbIX
BB B BAKYYMHPOBAHHbIX
WU TA30HAMOJIHEHHbIX CPEJAX

A. B. Iunaes
E-MAIL: AVPIN@NGS.RU

HuerutyT ruapoannamuki um. M., A, Jlaspentbena
CO PAH, HoBocu6upck, Poccus

DKCnepUMEHTaNILHO HCCTIeIoBAHA € BAKYYMHas » IeTO-
HAIMH HH3KOMIOTHLIX BB (MoHoTON/IMB), KOT/Ia camonol-
NePIKUBAIOIIHIACS Mpollece OCYIIeCTRSIETCs MTPH paano-
MEeHHUH BelllecTsa 6ea ra3006pa3Horo OKHCJIUTENA Nepell
dponTom aeToHaluu. B skcnepumenTax ¢ mopouiKoBbiMH
sropHunsiMu BB ¢ Benmunnoit cpeaneo6beMHol nioT-
HOCTH p, MeHbLIel | MF/CM3, MoJiydeHbl CaMOMOIE PHKH-
BaIOLMECs BOJIHBI IETOHALMH B BAKyyMe TIPH OTCYTCTBHH
YIAPHOTO CKauka, cnocofHOro HHHILMHPOBATh B3pLIBUA-
TOE BeleCTBO HeMoCPeiCTBEHHO Bo ponTe. PpoHT cBe-
UEeHHS CNeIyeT C 3a/epKKoii oT 3 10 20 MKC 3a nnaBHbIM
rnepesHuM (hpoNTOM aBieHus. Beauunia nassieHun Ha
MAaTo pacTeT ¢ yBesuuenHeM KoHueHTpauun BB u co-
crasasier 0,3...0,75 MIla gna necnenoBaHHOro jiHanaso-
na p. CkopocThb BakyyMHo# aetonaunu D onpenensercs
CKOPOCTBIO PACNPOCTPAHEHHS CBETHALLIMXCS I1POJIYKTOB pe-
aKimH, cnabo 3aBHCHT OT p U coctanaser 1750450 m/c.
Cna6oe nausiHe p Ha BennuuHy D coBnajaet ¢ H3BeCT-
HBLIMH paHee peaynbTaTaMi HCC/eloBaHHsA ra3oBoi JIeTo-
HallHH. O!iel!Kﬂ JUTHHBI 30HbI peamum B BOJIHE JIETOHA-
LMK JIaeT GIH3KHE MEXLY COG0H BEJIHYHHBI H COCTaBNseT
0,4...0,5 m.

JKenepHMeHTANLHO H3yUueHa eTOHalHA HH3KOM-
notueix (3...40 mr/cm3) Bropuunbix BB B Bakyymupo-
BAHHOH H B ra30HanoJIHEHHONH WHEPTHON MOPHCTOH Ccpe-
ne. Buisicneno Bauanne tuna BB, HauansHoro fasneHns
rasa ¥ pa3MepoB HYACTHIL TTIOPHCTOI CPE/bl HA BEJTHUHHY
KpUTHUECKOil oTHocTH BB 1 napameTphl IGTOHAMH.
MokasaHo, 4TO MPH HAJNHUHH BO3JTYXa JICTOHALHS B Cpefie
BO3MOXKHA TIPH MEHbIlIEH, UeM B ciyuae BaKyyma, cpej-
neofbemuoi niaotHocth BB, v npu aTom cyuiectsyioT isa
npenena (MHHHMAJIbHbIH H MAKCHMAJILHBIR ) N0 Havab-
HoMy slaBaenHio raza. C ymeHbliieHHeM cpeiHeo6beMHON
nnotHocTH BB npejienbl cOanKaOTCA, H U151 HEKOTOPOTO
KPHTHYECKOTO 3HAYEHHA P IETOHALIHA CYLLECTBYET JIHUIb
MpPH OIHOM 3HAUEHHH HAYALHOTO ABJIEH .

[MokasaHo, 4To L1 BCEX HCCNEIOBAHHBIX PEKHMOB Jle-
TOHALIMH HMEET MECTO KOHBEKTHBHO-CTPYHHbIH MEXaHH3M
pacnpoCcTpaHeHHs! IRTOHALHH C T/IABHBIM CTOPaHHEM yac-
THIL B NPOTAXEHHOH 30HE PEaKLHH, CTPYKTYPa BOJIHbI
W MeXaHH3M BOCIJIAMEHEHHS He COOTBETCTBYIOT Healih-
noil mogenn 3HJI,

Pa6ota nomepxana rpantom PO®H 09-01-00317
W Beylileil HayuHoil ikonoi « Mexanuka ylapHbiX W Jie-
TOHALHOHHBIX MPOLLECCOB»,
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from the piezoacoustical converter was registered by
oscillograph TDS 3032B.

For manufacluring of experimental samples the
powder of a PETN with the characteristic sizes of
grain ~ | pm is used. Samples were made by a pressing
method in a copper plate with a variation of the main-
tenance of nanoparticles in a PETN, thus their density
made p~1,74 +0,03 g/sm3. Also a pressing method
it was possible to make «loose» samples with densi-
ty ~1 + 0,03 g/sm3, that according lo [ 1] corresponds
to optimum density for laser initiation.

It is revealed, that speed of distribution of an acoustic
wave (speed of a sound) at addition in a PETN of nano-
particles does not change and makes size ~2500 m/s.
Changing distance between the sample and the
piezoacoustical converter, speeds of scattering of products
of explosion in air have been defined. It has appeared, that
at use of samples of the maximum density of pressing
with the maintenance of optimum concentration
of nanoparticles — 0,3 % Ni-C and 0,1 % Al, speed
of scattering of products of explosion practically does
not depend on a grade of nanoparticles and makes size
of ~2500 m/s.

In case of use «loose» the sample we managed to
realise laser initiation of a PETN without additives of
nanoparticles. In this case also speed of scattering of
products of explosion which has made size of ~3300 m/s
has been defined. At the maintenance in «loose» samples
of 0,1 % on weight of nanoparticles Al speed of scattering
of products of explosion has made size of ~4500 m/s.

Thus, the size of speed of distribution of acoustic
waves in the sample and speed of scattering of products
of explosion allows to assume, that the low-velocity
detonation mode in this case is observed.
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ONPEEJEEHUE MOPOTA JIA3EPHOIO
WHULIUUPOBAHUS KPUCTAJIJTU30BAHHBIX
CMECEH ®YPA3AHOTETPA3WHIUOKCHUIA

, W IMHUTPOOMUA3ATNEHTAHA

B. E. 3apko!, A. A. Keacos!, B. H. Cumonenko!,
E. H. Yechokos!, K. 3. Kynep 2, T1. M. Kaambikos3 ,
B. IT. Llunuaend

I MnetutyT xumuueckoit kuietnkn n ropenna CO PAH,
Hosocu6upck, Poceus

2WnerutyT Aneproit duanku CO PAH, r. HoockGupek
3DHIILL «Asraii», Buiick, Pocens

4Tomekuit [onurexnnueckuii Yuusepeutet, Tomck, Poceus

AupoTepmuieckoe seuectso 5,6-(3',4"-pypazano)-
I, 2,3, 4-tetpasun-1, 3-nuokenn (CoNgO3, PTIO)
HMeeT 3HTaNbHIO o6pa3osanns puitue 1000 kan/r 1 nosto-
MY MpeacTasnneT GobLIOH HHTEPEC B Ka4ecTBe nepe-
NEKTHBHOTO BLICOKO3HEPreTHYecKoro Matepuana. Ilo
YYBCTBHTENLHOCTH K MEXaHHYECKHM BO3ACHCTBHAM OH
HAXOJMTCS HA OAHOM ypoBHe ¢ azunom csuuua [ 1] Ina
CHHYKEHHST HyBCTBHTEJLHOCTH NPOH3BOAHTCS COBMECT-
nast kpuctammzawns PTIO ¢ annefinbiMi HHTPaMHIIAMH
[2], B uacTiocTH, ¢ 2, 4-AHHNHTpO-2, 4-IHazanenTalom
(C3HgN4Oy4, IHIT). Takue KoHAEHCHPOBAHHBIC CHCTCMbI
(KC) ropaT ycToiiunso B o6nacti aasnenuii 1o 40 atm,
npw GoJsiee BBICOKHX IABJCHHAX TOPEHHE NEPEXOIHT BO
B3pbiB. [IpHIHHOI 3TOTO MOXKET CNYKHTh BbICOKAs CKO-
pOCTb POCTa TeMrepaTyphl B PeaKLHOHHON 30He KOH-
neticuposanioii haabl (~106 K/c B Bonne ropenus npu
40 atm). B nannoii paote npopejietbl 3KCMEePHMEHTHI
no po3zaerictanio Ha KC MoLbIX HMNYNLCOB 1a3€PHO-
ro HamyvcHms, HMHTHPYIOULHX YCITOBHS Harpesa B BOJIHE
ropenusi. [TpH 3TOM HCMONBL30BANHCH 1BA THNA NA3EPOB:
COg-nazep (nnuna sonust A = 10,7 MKM, ANHTEABHOCTD
HMMysabca T ~ | MKC) u nazep Ha HEOJAHMOBOM CTEK/E
(A= 0,53 Mkm, T ~20 He).

B skcnepumentax na CO2-nasepe nafinens noporo-
Bble 3HA'CHHSA MJIOTHOCTH NOTOKA H3NYUEHHA J, MPH KOTO-
PBIX POHCXOAHT B3PBIB € BeposTHOCTbIO 50 %. Ok 3aBH-
CAT OT CTPYKTYpPHbIX CBOIiCTB 06pasua. B wacthocty, 3na-
wenus J ana spTekTHUeckoil emecn OTIIO/JIHIT (65/35),
KPHCTANJIH30BAHHON TIPH TeMnepaType MOANOMKKH
Tn =—196 °C pasno 18 [x/cM2, a anst KpucTaLIH3OBAH -
noit mpu Tn = 20 °C — 21 JIk/cm2. B skenepumenTax
C HCMOJIb30BAHKEM HEOUMOBOrO0 la3epa Onpeienenbl Be-
JIHUKHEBLJ W BpeMeHa 3aIePHKH T MCHKILY MPOX0KIEHHEM
WMTIYIbCA W HatanoM B3phuisa. HaGnionaetesn cinbhasn 3a-
BHCHMOCTb NnapameTpos BapbiBa oT cocraa KC. s 38-
TekTHuecKoil emeck: J = 380 mIDk/cm2, 19 = 3—4 MK,
JU1s1 MONEKYISIPHOTO COEHHEHHS (PTOO/IHIT = 49/51):
J = 560 mIIx/cm2, 19 = 27 MKC.

O6HapyyKeHHoe KaecTBeHHoe Nojlo6He XapakTepHe-
THK B3PHIBHOro MPeBpaLieiis NpH NA3ePHOM HIHLHHPO-
BAIHH ¥ NPH TOPCHHH B YCIOBHAX NOBLILICHHLIX JABACHHHA
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03HaYaeT NMPHHIUMITHAJIBHYIO BO3MOXKHOCThL HCMOJIb30Ba-
HWA METOMKH J1fl IKCTIPECCHOTO TECTHPOBAHHUS CMECeH
BAPbUPYEMOI0 COCTABA W CTPYKTYPhI,
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DETERMINATION OF LASER INITIATION
THRESHOLD FOR CRYSTALIZED
MIXTURES OF FURASANOTETRASINE
DIOXIDE AND DINITRODIAZAPENTANE

V. E. Zarkol, A. A. Kvasov!, V. N. Simonenko!,
E. N. Chesnokov!, K. E. Kuper2, P. 1. Kalmykov3,
V. P Tsipilev?
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2Institute of Nuclear Physics SB RAS, Novosibirsk,
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An endothermic substance 5, 6-(3',4'-lurasano)- 1,
2, 3, 4-tetrasine- 1, 3-dioxide (CoNgO3, FTDO) has
a formation enthalpy of 1000 cal/g and is considered as
promising energetic material. It has high mechanical
impact sensitivity compared with that of lead azide [1].
To lower the sensitivity, FTDO is crystallized together
with linear nitramine, 2, 4-dinitro-2, 4-diazapentanc
(C3HgN4O4, DNAP). This mixture burns in a steady-
state combustion region under pressures up to 40 atm,
but at higher pressures its combustion turns to explosion.
Presumably it happens because the temperature growth
rate in the reaction zone of the condensed phase exceeds
a critical value. Estimated temperature growth rate under
pressure of 40 atm reaches ~ 106 K/s. In this work expe-
riments have been made to determine response of
reactive system to high power laser pulse impact, which
imitates heating conditions in a combustion wave.
Two types of lasers were used: COg-laser (wavelength
A = 10.7 pm, pulse duration t ~ 2 ps) and a Nd-glass
laser (A = 0.53 pm, t ~ 20 ns).

The threshold energy density J values corresponding
to the 50% cxplosion probability have been determined.
In experiments with the CO2-laser the value of J for the
cutectic mixture (FTDO/DNAP = 65/35) crystallized
at the substrate temperature 7s =196 °C equals
18 J/em2, while the same mixture crystallized at
Tg¢ = 20°C hasJ = 21 J/cm2. In experiments with the
Nd-glass laser the delay time g between the laser pulse
and the beginning of explosion has been additionally

determined. The correlation between explosion parameters
and the mixture composition has been revealed. Parameters
for eutectic mixture are / = 380 mJ/ecm2 and tg = 3—4 ps
while for molecular compound (FTDO/DNAP = 49/51)
J =560 mJ/ecm2 and 1y = 27 ps.

The qualitative similarily between explosion
characteristics when initiated by the laser pulse and
combustion behavior under high pressures has been
established. It is possible therefore to use laserinitiation
for express testing the samples of variable composition
and struclure.
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PA3PABOTKA TOMEXOYCTOWYUBbIX
3JIEKTPOHHO-ONTHYECKHUX KAMEP
U KOMITJIEKCOB HA X OCHOBE /151
MHOI'OKAJIPOBOM PETMCTPALIUH
M30B6PAYXEHUH BbICTPOTPOTEKAIOLLIMX
MPOLLIECCOB B YCJIOBUAX MOLLHbIX
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B noknane paccmaTtpuBaloTes BOMPOCh! pa3paboTkH
H MPUMEHEHHS HaHOCEKYHAHBIX 3NeKTPOHHO-0NTHYeC-
kux kamep (DOK) ans cBepXcKOpoCTHOM perHcTpauuH
H306paxKkeHHil BLICTPONPOTEKAIOLLINX NMPOLECCOB B YC/10-
BHAX UMIOYJILCHBIX 3/ICKTPOMATHHTHBIX MOMeX GobLIONH
MOLLLHOCTH.

B nepuon ¢ 2000 r. no nacrosiiiee BpemMs aBTopaMu
6blH paspaboTalibl M BHeApeHbl B MPOH3BOACTBO 3J1eK-
TPOHHO-oNTHUeCKHe Kamepbl cepun HAHOTEMT [ 1],
06eCcrnevHBaloUIie BO3IMOXKHOCTH BECTH MHOTOKAPOBYIO
ChLEMKY co BpemMenamu akenoantun 1o 10 ne. B 20K Geinn
MpUMeHCHBI 10paboTaliHbic ABTOPAMH TMJIOCKHE 3JIEKT-
ponto-ontHueckue npeotpasosarenu (DOIT) sToporo
NOKOJICHHS ¢ paGoinM aHaMeTpoM oTokaTona 18 mm.
Ynanenue chorosnextponnoii uactn JOK ot ynpasnsaio-
LLero Komnelotepa Ha paccrosinue 10 40 meTpos, H 3xpa-
HUPOBAHHLIH KOPTYC 06ECMeHIH BO3MOMKHOCTL PaboThl
Kamep 6e3 c60€eB B 30HAX C NOBbILICHHLIM YPOBHEM 3J1CK-
TpoMaruuTHLIX nomex. Mansie ra6apuTel, BO3MOXKHOCTh
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method, the initiating capability means the cavity volume
resulting from the initiator aftereffect onto the bloom
surface. The measurement system «MIDI-130V» is used
{o measure the cavity size and the software «Kaverna»
is used to compute the results in order to determine the
cavity volume in the end. Then one may estimate the
initiating capability and comparatively evaluate different
types of explosive devices.

PEHTTEHOBCKASl MUKPOTOMOTPA®USA
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Merounnk eunxpotpotinoro uanyuenns (CH) o6nanaer
Hau6osbliieil IPKOCThIO B PEHTFEHOBCKOM AHanasoHe
1 IAET NOTOK YKECTKHX PEHTFEHOBCKHX (DOTOHOB, KOTOPHIN
110 HHTEHCHBHOCTH Ha 4 1 GoJiee MOPAAKOB MpeBbilla-
€T NOTOK OT TPAJMLHOHHOTO PEHTTEHOBCKOTO annapara.
70T (haKT CHILHO PACIIHPAET BO3MOXKHOCTH Pa3yiuu-
HBIX METOJIOB C MCMOJIb30BAHHEM PEHTrEHOBCKOH MHK-
POCKOMHH H MHKPOTOMOrpa(HH H NO3BOJISIET NOMyuaTh
KauecTBeHHbIE H306PaXKEHHS HCCMeyeMbIX 06 LEKTOB
C BBICOKHM NPOCTPAHCTBEHHbLIM Pa3pelieHHem U 3a Ko-
POTKOE BpEMS.

Ha nakonutene BATII-3 nposesero pexrenorpacu-
4ecKoe MHKpPOTOMOrpahipoBalHe NPeccoBaHHLIX 3aps/IOB
na ocnose TATB. IMosyueno ofbeMHoe pacnpejielieHne
MJAOTHOCTH W pacrlipe/ieJieHne Nop pa3aMepoM OT 3 MKM.
MpoBeaeHHbIe PEHTTEHOBCKHE TOMOrPaMMbI NMOKa3biBa-
10T BO3MOYKHOCTh MMPOBOAHTL AHANN3 BHYTPEHHEN CTPYK-
Typsl BB ¢ MHKpPOHHO# TOUHOCTLIO Ge3 HX pa3pylieHHs.
OTAHIHTENBHOM 0COBEHHOCTBLIO METO/1A ABNAETCH BOIMOXK-
HOCTh PacCMaTPHBAThL BHYTPEHHIOIO CTPYKTYPY B NPOH3-
BOJILHOH MJIOCKOCTH H MOA JIIOOLIM YT/IOM.

SYNCHROTRON BEAM X-RAY
MICROTOMOGRAPHY OF TATB CHARGES

K. E. Kuper!, K. A. Ten2, E. R. Pruuel2,
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The synchrotron source has the maximum brightness
in the X-ray range and gives the rigid X-ray photon flux
whose intensity is four and even more orders of magnitude
greater than that of the flux from the traditional X-ray
apparatus. This fact significantly expands capabilities
of different methods that use X-ray microscopy and
microtomography and also allows high-quality imaging
of test objects with high spatial resolution and in short
time.

The accumulator VEPP-3 was used for X-ray micro-
tomography of pressed TATB charges. The volume
distribution of density and distribution of pores with
the size from 3 pm is obtained. The X-ray tomograms
demonstrate feasibilily to analyze the internal structure
of explosives with the micron accuracy without their
destruction. Possibility to study the internal structure
in an arbitrary plane and at any angle is the distinctive
feature of this method.

JIETOHALMA B MOPLIHEBBIX ABC —
MHHYCbI H BO3MO)XHbIE NJIHOCbI

M. M. Pycaxos, [I. A. [Tapnos, A, M. Koaun

TonbATTHHCKHKI TOCY1apCTBEHHbIH YHHBEPCHTET,
Tonusitrh, Poccus

Tletonauus s nopinnesbix JIBC — 370 GhicTphiii, npn-
GAMMKAIONUHITCA K B3PLIBY NPOILECC TOPCHHS TOMJHBIION
CMECH B LIWHIIPE JIBUTATEJIs, CONPOBOMKAAIOILHHCH Heyc-
TOHUHBOH PaBoTOi, META/IHYECKHM CTYKOM B LIHTHHAPE,
H3HOCOM W pa3pyuienrem aetasneil. Takoi pexxum paGo-
Thbl OKA3bIBAETCS FHGEJIbHBIM 1A ABUTATENs U TPHBOANT
K YMEHbIIEHHIO MOLLIHOCTH H SKOHOMHUYHOCTH. HacTb ro-
ploueii CMecH B Kamepe Cropanus, JIo KOTopoii (hpoHT nuia-
MEeHH JIOXOJHT B MOCAEHIOI0 O4epe/lh, BOCMIaMeHseTcs
OT CKaTHs. DTO BOCMIAMEHEHHE NpHOBpeTaeT BAPLIBHON
XapaKTep H pacnpoCTPaHAETCs COBMECTHO C (PPOHTOM
y/lapHO#i BOJHBI O MEXaHH3MY aHaJOrHUHOMY JleTOHa-
UHH B TpyGax, T. €. CrOPaHHIO HacTH 3apaaa Bo (ponTe
ynapHoil Bosiibl. [TosTomy B iBHraTesie npejycMaTpusa-
J0TCA Mepbi, 4TO6bI IeTOHALMH He Obl10. BosHHKHOBEHHE
JIETOHALIHH 3aBMCHT OT CTENEeHH CXKATHSA B LIWJTHHJPE H OT
COPTa TONJIWBA.,

B T0 e BpeMsi JIeTOHAIHOHHOE Cropanye B JIBHraTe-
JISIX BHYTPEHHEr0 CrOpaHys MOMET YJIYHLIHTh HX NOKasa-
TesH. 3a CUeT oueHb BbICTPOrO CropaHHs TEMIOBOH LHK
B JBHraTesie GyzeT npoucxoauTh ¢ V' = const. B nocsien-
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Cexunn 3. [Tpollecchl B BoicOKoTeMNepaTypHOIt MJIOTHOI N1a3me

3epKaJjy. DHeprist yKasaHHbIX HMMYJILCOB NPH HOMHHAb-
HOM pEXHME HAKAUKH YCHJIHTEJILHOTO KaHana cocTasisia
12..15 1 10...12 JI>k cOOTBETCTBEHHO.

[TpoBe/etbl CpaBHHTE IbHBIE H3MEPEHHSA CTATHYECKHX
aGeppauuii BosHOBOrO (hpoHTa H AMHAMHuYecKHX abeppa-
LIMi, BO3HHKAIOLIHX MPH HAKAYKe YCHJIMTEJIbHOTO KaHasa
C HOMHHAJILHOM W MaJioi Heprueil HMNyJbca Ha BXoje
kanana. [TocsieHuii pexKuM peanu3oBaH JYIs yCTpaHeHH!s
HeNHHERHBIX (Ja30BbIX HCKAXKEHHH BONHOBOrO pOHTA
C Le/IbI0 OTAEJIBHOTO HCCIEN0BAHHSA TEPMOONTHUECKOH
abeppatmH.

Jedokycuposka BOIHOBOrO (hPOHTA HA BXO/E KOM-
npeccopa nmpUBOJHT K yBENHUEHHIO JUMHTENbHOCTH UM -
Nyahca Ha MHULICHH H YXYIUIIEHHIO KavuecTRa ('bOKyCHpOB-
KW H3JYHEHHs, TPH 9TOM JIOCTHHEHHE MaKCHMaJTbHOM
HHTEHCHBHOCTH H3JTyUEHHS CTAHOBHTCH HEBO3MOMKHbLIM,
C yueToM HamepeHHbIX aGeppalinii BOJHOBOTO (PPOHTA Ha
BXOJIE M BBIXOJIE KOMITpeccopa 6bla1a BLIMOMHEHA KOMITEH-
calusl IMHAMHYECKOH IehOKYCHPOBKH BOJIHOBOTO (PPOH-
Ta, TEM CaMbIM GbIITH YCTPAHEeHbl HAKNOH W aCTHIMaTH3M
BOJIHOBOTO hPOHTA HA BLIXOJIE KOMMPECCopa H JI0CTHIHYTA
anurensHocts umnyssea 0,7..0,8 ne B hokyce napa6osiu-
yeckoro depkana. Kpome Toro, yuet abeppauuii 103so/n
MOBBICHTH TOUHOCTL MO3HIIHOHHPOBAHUS MHILIEHH, MPH
3TOM BbiJl JOCTHTHYT MHHUMANBHbIT inameTp (okanbHOro
nATHa 5.6 MKM Ha ypoBHe MOJNOBHHBI MAKCHMYMa C CO-
nepxannem sneprun 20..30% B npesenax 3toro aHamer-
pa. Maanii inamerp okasnbHoro naTHa oGecneunBaeTcs
Ga1aro/laps BEChMa BICOKOMY BPEMEHHOMY KOHTPACTY J1a-
3CPHOTO HMMYJILCA, COCTABRAIOLLEMY T10 HHTEHCHBHOCTH
pesunny 1011,

Takum 0Gpa3oM, B pe3ysibTaTe NPUMEHEHHS OMHCaH-
HOTO METOJ1a AOCTHTHYTa HHTEHCHBHOCTb JIa3€PHOTO H3-
nyuenns Ha mumenn / ~ (1..2) - 1019 Br/cm2.

INTERFEROMETRY OF LASER PULSE
WAVEFRONT AT THE OUTPUT OF
SUBPICOSECOND FACILITY «<SOKOL-P»
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Research Instifute of Technical Physics,
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We report about experiments on study of wavefront
of laser beam 130 mm in aperture by a radial-shear
interferometer.

Following wavefronts were put to the test: the
wavefront of chirped pulse of 500 ps in duration at the
output of amplifying channel (at the input of laser pulse
compressor), and the wavefront of 0.7..0.8 ps pulse at
the output of the compressor, after propagation through
air and a window of the vacuum chamber to the parabolic

mirror. Energies of these pulses at a nominal pumping
mode of the amplifying channel were correspondingly
12..15and 10..12 J.

Comparative measurements of the static aberrations of
wavefront, and dynamic aberrations arising at a pumping
of the amplifying channel, at a nominal and small pulse
energy at the input of the channel have been performed.
Last mode has been realized for elimination of non-linear
phase deformations of the wavefront for the purpose of
separated studying of thermooptical aberrations.

Wavefront defocus at the input of the compressor
leads to magnification of pulse duration at targets and
deterioration of focusing of radiation, and achievement
of the maximum radiant intensity becomes impossible.
Taking into account the measured aberrations of the
wavefront at the input and output of the compressor
compensation of dynamic defocus of the wavefront has
been performed, the defocus and astigmatism of the
wavefront at the output of the compressor thereby have
been eliminated and pulse duration 0,7..0,8 ps in focus
of the parabolic mirror is obtained. Moreover, the account
of aberrations has allowed to raise accuracy of positioning
of a target, the minimal a focal spot diameter of
5..6 microns FWHM with the content of energy 20..30 %
within this diameter has been thus obtained. Small
diameter of a focal spot is provided thanks to rather high
temporary contrast of a laser pulse amounting 101! on
intensity.

Thus, as a result of application of the featured method
the intensity of laser radiation on a target / ~(1..2) - 1019
Wem—2 is reached.

ABCOJIIOTHAS! KAJIHBPOBKA
PEHTTEHOONTHYECKHX 9JIEMEHTOB
A JETEKTOPOB, IPUMEHSAIEMbIX
B AJMAFTHOCTHYECKHX METOJHUKAX
JIABEPHOI'O PEHTTEHOBCKOI'O
M3JIYYEHUSI APTOHOBOW MNJIA3Mbl
KAMMUWJIJIAPHOIO PA3PS A (A = 46,9 HM)
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[Npe/crasiieHbl pesybrathl aGCOMIOTHON KaaHOpoB-
KH PEHTTEHOOMNTHYECKHX 3/1eMeHTOB (AH(pPaKIUHOHHbIE
peleTKH, MHOTOC/IOHHbIE HHTEPdepeHIHOHHbIE SC-Si
3epkana) u eTeKTopoB ((otorieHkn YP-4 u Bakyym-
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HOTO PEHTTEHOBCKOrO IETEKTOPA), MPHMEHAEMbIX B IHA-
FHOCTHYECKHX METOJMKAX TPH HCCNIENOBAHNH reHepalnH
JIa3epHOrO PEHTFEHOBCKOrO H3MyUYeHHs aproHOBOi nnas-
Mbl Kanuansiphoro paspana (A=46,9 nm). Mamepenus
NMPOBOJAMJIHCH HA CTAHIIHH MATKOTO PEHTIEHOBCKOTO
W BY® uanyuenus nakonutennhoro konnua BAIIT-4
B CHOHPCKOM MEYKIyHAPOJHOM LLEHTPE CHHXPOTPOHHOTO
uanyuenus [ 1]. B kauecTse 3TaNoHHOro eTeKTopa He-
NoAb30BaJICs a6COMIOTHO OTKAaTHGPOBaHHBIH POTOAHON
AXUV 100G. OtHocHTeNbHAs NOrpelHoCTb KaaHGpos-
ku cocrasuna 10%.

Monyuennble KO3UIHEHTBI OTPaXKEHHA MHOTOC/ION -
HBIX 3€pKan W IHPPaKIIHOHHBIX PElIETOK Xopollo (B npe-
JICJIAX NOTPENIHOCTH ) COBNANM C PE3YNLTATAMH, TOJyHeH-
HbIMH NIPH WX KAJTHGPOBKH Ha PEHTTeHOBCKOM KannGpo-
sounom kommnacekee PKIC-1-100[2).
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ABSOLUTE CALIBRATION OF X-RAY
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Presentation gives the results of absolute calibration
ol X-ray oplical elements (diffraction gratings, multi-
layer interference Sc-Si mirrors) and detectors (photo
films UF-4 and vacuum X-ray detector) that are used in
diagnostic techniques while studying generation of laser
X-ray radiation of argon plasma of capillary discharge
(A=46,9 nm). Measurements were performed at stations
of solt X-ray and UV radiation of storage ring VEPP-4
in Siberian international center of synchrotron radiation
[1]. Absolutely calibrated photo diode AXUV 100G was
used as reference detector. Relative error of calibration
made 10%.

Obtained coefficients of reflection of multi-layer
mirrors and diffraction gratings were in good agreement
(in the frames of error) coincided with the results that
were obtained under their calibration on X-ray calibration
complex RKK-1-100[2].
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B paGorte npeacTaBnensl pesyIsTaThl 3KCNCPHMEHTOB
N0 YyCKOPEHHIO NPOTOHOB M3 MHILEHeH, obsyyaeMblX na-
3ePHBIM HMITYJILCOM C HHTEHCHBHOCTBIO 10 2 - 1019 Br/cm2,
Jlnsi Toro uToGL! TOHKHE MHLLICHH HE pa3pyluianich Mo
BO3/IEACTBHEM MpPEALIMIYJIbCA YCHACHHOTO CMOHTANHO-
ro uanyuenusi (YCH), B yCHTHTENLHBIA TPaKT YCTaHOBKH
COKOVJI-TT 6bin BBeaeH GuiCTpbIf ONTHYECKHTT 3aTBOP
na ocHose siueiiku [Tokkesnbca. B peayserarte snepreTh-
YECKHI KOHTPACT Mo OTHOLEHHIO K npeabiMmyascy YCH
6611 mosbiwen 10 4+ 106, 4uTo NO3BOMKO NMPOBECTH 3KC-
NepHMEHTBI N0 06TYYeHHI0 MHLLIEHET C TOJILIHHOI MeHee
100 nm. B KauecTBe MHLIeHEl HCMONbL30BAIHCh TOHKHE
anIOMHIIHEBbIE U OpraHuieckHe naelkH. Bouno Buisiche-
HO, UTO MaTepHas MHILIEHH cnaGo BAHACT HA BLIXOJ yC-
KOpPeHHLIX HOHOB.




