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TPOCTPAHCHHUS ICTOHALIHOHHOH
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TOPUEBYIO TMOBEPXHOCTh 00pasua. BhIXOA IETOHAUMOHHOH BOJHbI Cpasy Ha TOPUCBYIO
HOBEPXHOCTb CBHIETCIBCTBYET O «KAHAIBLHOM)» PACNMPOCTPAHCHHH NCTOHALMH B BB.
TIpomecC MOBOPOTA ACTOHAUMOHHOH BOTHBI B O0BEME 3ABHCHT OT pAld (haxTopoB,
OMHUCHIBAIOIIUX JICTOHALMOHHY KO CIIOCOOHOCTB Heceayemoro BB.

B xOZe HCCICIOBAHHH 3JKCIEPUMCHTATBHO OMNPENECTCHA CBA3b YyIja IIOBOPOTA
JETOHALMOHHOH BOJHBI C KPUTHYCCKMM JABACHHEM HHUIMHPOBAHMA HCCICIYCMOro
HH3KOYYBCTBHTEIRHOTO BB.

DETONATION WAVE TURNING IN SAMPLES OF A LOW-SENSITIVE HE
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The detonation generation and development in low-sensitive explosives is
determined by dynamics of not only axial. but also spatial propagation. Factors that effect
the detonation development and propagation within HE samples prove to be of considerable
importance.

Turning of the detonation wave propagating in cylindrical samples of a low-sensitive
HE was investigated and results of this investigation are presented. The detonation wave
propagation was recorded in different directions within HE samples. In experiments, streak
photography was used to record detonation wave arrival at the lateral and end surfaces of
samples. An angle between the sample axis and a location of the detonation wave arrival at
either lateral or end surface of the sample was chosen as a parameter that characterizes the
process of detonation wave turning. Arrival of the detonation wave immediately at the end
surface indicates “channel” propagation of detonation in HE. The process of the detonation
wave turning within a sample depends on a number of factors that describe detonability of
HE under study.

Interdependence between the detonation wave turning angle and the pressure critical
for initiation of the test low-sensitive HE was found experimentally.

PACHPEJAEJEHHE YJIEKTPONIPOBOJHOCTH INPH IETOHALIMH
NJIACTH®UIIUPOBAHHOI'O TATH
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MeTomoM  BbICOKOro  paspeiucHus [l1].  pa3paboTaHHOro  paHee, MOJYHCHO
MPOCTPAHCTBCHHOE . PACNPEIEICHHE ICKTPOMPOBOIHOCTH U N1ACTH()UIHPOBAHHOIO
TATBE npu miotsocTsix 1.27 u 1.8 r/ca’. PaHee SKCIEPUMEHTBI 10  H3MCPEHMIO
3nextponpoBoHOCTH TATE mpoBoaHIMCh B [2], ra¢ TOHKAA MIACTHHKA BB Harpysxaiace
JETOHALMOHBIM JABICHUCM MPH MHHUMH3ALUH H3MEHEHHI 00BEMa.

[MoxyuyeHHsle MPOMHTIH HMEFOT BBLICOLIYIOCA CPABHHTCIBHO Y3KYIO o0nacThb
NOBBIIEHHOH 3JCKTPONMPOBOTHOCTH — MHK — C JTHTEIBHOCTBIO mopsiaka 0.1 MKC. 4TO
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OMM3KO K JHTCPATYPHBIM JAHHBIM MO JIHTENIBHOCTH xuMmmuka ami TATB  [3].
MakcHMaabHOE 3HAYECHHE 3JCKTPONPOBOIHOCTH BO3PACTAeT B 4 paza NPH YBEIMYCHHH
mwioTHocTH Ha 40 %. AHATOTHYHOE MOBEICHHE JJICKTPONMPOBOIHOCTH HAOMIOJAETCSA AIA
60raToro yriepoIoM TPOTHIA H OTIHYACTCA OT FEKCOTCHA, [1e MAKCHMATIbHASA Pa3HHLA NPH
H3MCHEHHH IUIOTHOCTH Ha 60 % cocrasuia 0ko0.10 200 %. '

DIeKTPONPOBOIHOCTE B BOIHE Teliopa crazaeT ¢1ado, YTo Toxke 0071ee NapaKTepHO
1 TpoTHnA. [IpH anmpOKCHMAUMH MPO(HIL ATH MIOTHOCTH 1.8 r/cM’ 3KCroHeHTOlH
MOJMYYCHO XapakTepHoe BpemsA cmaza 0.7 Mkc. OroBOPHUMCA. YTO 3TO HE AIHTEILHOCTD
NXHMITHKA.

B tabmuue mpuBeacHsl JaHHble 118 Tpex BB. Jlag pacuera MaccoBOH I0JH
KOHICHCHPOBAHHOTO YIJepOJa HCIOJIb30BATHCh JaHHble pador [4, 5]. IlpuuATH
creayromue o6o3HaueHus: C; u C, — MaccoBbie JOJIM YIJIepoaa A1 MOJIeKyiIsl BB u ama
cBoOoaHOro yriepoaa B Touke Yemvena-Kyre. Kb — KuCI0pOoaHBIN 0anaHC, Gpe H G —
MAKCHMAIbHOE 3HAYCHHE JJCKTPONPOBOJHOCTH M €€ BEIMYMHA B BOJHC Teiltopa
COOTBETCTBEHHO.

Tabnuya.

Ci. % Cs. % Kb Ormax. On'en™ G Onmen!
TNT. p=1.6 r/em’ 37 27.2 -74 ~100 ~100
TATB, p=18r/ca® | 279 209 | -35.8 ~17 ~5
RDX, p=1.8 r/cm’ 16.2 8 2216 ~7 ~0.5

XOopomo MPOCICKUBACTCS POJIb YIJEpoJa B IPOLECCE NPOBOAMMOCTH: HEM BBIIIE
COJIEPIKAHKE YIICPOAA, TEM OOJBIIC 3HAYCHUC G, Xapakrep mpouiat a1d TATD toxe
NPEACTABILIET COO0M CpeaHee MEX Iy PACIPEICIACHHAMM A1 TPOTHJIA H FEKCOTEHA.

JlaHHbIC 3TON pabOThI VIOBICTBOPUTEIBHO COTIIACYIOTCA C JAHHBIMU PAaOOTHI [2] Kak
M0 MAKCHMAJIbHBIM 3HA4YCHUsM (17 u 4 Om'enr! COOTBETCTBEHHO), TAK H MO JTUTCIbHOCTH
00/1aCTH, KOTOPYEO YMECTHO COOTHECTH C XHMITHKOM.

Pabora BeImOIHCHA MPH (PHHAHCOBOI moaaepkke rpaHra POOH N 15-03-01039.
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SPATIAL CONDUCTIVITY DISTRIBUTION AT THE DETONATION
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The spatial distribution of electric conductivity for TATB-based explosives at
ensities of 1.27 and 1.8 g/cm® was obtained by the high-resolution method developed in
11]. Previous experiments to measure the electrical conductivity of TATB were carried out
= [2], where the thin plate was loaded with an explosives detonation pressure while
mnimizing the change in volume.

The obtained profiles contain a relatively narrow region of high electric conductivity
- the peak - with duration of about 0.1 ps. which is close to the literature data on the duration
of the von Neumann peak for TATB [3]. The maximum value of the electric conductivity
mcreases by four times when the density increases by 40%. A similar behavior is observed
' %r the electrical conductivity of carbon-rich TNT, and is different from RDX where the
saximum difference was about 200% with the density change of 60%.
The electric conductivity in the Taylor wave decreases slowly, which is also

- 11 pacyera MaccoBoi nom
e pabor [4, 5] Ipunsts
A<poaa a1 Mosekyasl BB u qas
HCIOPOZHBIH OAMAHC, Gy U G —
BEIMyMHA B BOHE Teiinopa

= Om’cn’! o On'oy! sharacteristic for TNT. When approximating the profile for the density 1.8 g/em’ by an
‘ exponential the characteristic decay time of 0.7 us was obtained. Notice that it is not the

~100 ~100 duration of the von Neumann peak.
~17 -5 The table shows the data for three explosives. To calculate the mass fraction of
condensed carbon the data [4. 5] were used. The notation is following: C, and C, are the
o ~0.5 | * mass fractions of carbon in HE molecules and free carbon at the Chapman-Jouguet. OB is

the oxygen balance, 6,,.« and o are the maximum value of electric conductivity and the value

€ MPOBOIMMOCTH: dueM Bbime i the Taylor wave, respectively.

ETep npoduist xia TATB Toxe
# TDOTHJIA H FEKCOTCHA.
0TC4 C JaHHBIMH PabOTHI [2] Kak

Table.
: C.% | C.% | OB | Gpu Ohm'em’ | o Ohm’cm’

BEHHO), TAK M 10 [UTHTEILHOCTH 'TNT, 37 27.2 -74 ~100 ~100
p=16 g/em’

#Ta POOU N 15-03-01039. ‘TATB. 27.9 209 | -55.8 ~17 ~5
=18 g/em’

L oot 5 iorom 'RDX. 162 8 216 ~7 ~0.5

212.c. 1-13. p=18 g/em’

FamHeTHKa  3JIeKTPOIPOBO IHOCTH
! HaHOYACTHLL yriepoja // Ousuka

The role of carbon in the conduction process is clearly seen: the higher carbon content, the
greater the values of 6. and 6. The character of profile for TATB is also somewhat
average between the distributions of TNT and RDX.

The data of this work are in reasonable with the data of [2] both for the maximum
value (17 and 4 Ohm™cm™. respectively). and the duration of the field. which is appropriate
to relate to the von Neumann peak.

This work was supported by the RFBR Grants N 15-03-01039.
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JETOHAIIUSI MEXAHOAKTUBUPOBAHHBIX CMECEM
NEPXJIOPATA AMMOHUA U ATIOMHUHUSA
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B paboTe npuBeaCHBI pE3yIbTATHl IO MEXAHOAKTHBALMM CMECEH mepxjopara

ammonus (ITXA) W aMOMHHHA, ONPEACICHBI ONTHMAJBHBIC YCJIOBHS, MPH KOTOPBIX
N

MPOUCXOAMT MAKCHMAIbHAS TOMOTCHM3AUMMA CMCCH IPH OTCYTCTBHH PEAKLHMH MEKIY
peareHTaMH. B KauecTBC HCXOIHBIX BEIUECTB AT CMECEH HCMOJB30BATHCH XHMHYCCKHE
ypcThie mopomkH [1XA co cpexnuM pasmepoM uactuu 20 + 50 MkM u mopomku Al
nupoTexHuueckas myapa I[I1-2 ¢ pasmepamu uactui 50 + 200 MM X 2+5 MKM E
cyoMUKpOHHBIf opotnok Al(8) (0,28 mxm). Cozeprkanne Al B CMECH H3MEHATOCH OT 20%
10 40% npH CTEXHOMETPHUYECKOM COOTHOIICHUH 27.7/72.3 mna cmecu AVTIXA. AKkTuBaums
KOMITIOHCHTOB MPOBOAMIACH B IUIAHETAPHOM MenpHHMLE «AktHBaTop-2SL» (3AO0
"AxtuBatop”. HoBoCHOMPCK) CO CTanbHbIMH OapabaHaMu H Imapamu. Macca cmecs
cocrasmana 10 r, macca mwapos — 300 r. s CHIDKCHHS ()PHKLMOHHOTO PA30rpeBa B CMECE
BBOIWJICS TekcaH (80 M), a 00paboTKa MPOBOIMIACH IPH BOASHOM OXJIUKICHHH OapabaHos
HMKJIAMH 110 60 ¢ IpU MOJHOM BpeMEHH 00padoTkH oT 2 10 60 MuHyT. [Tocie akTHBALHE
HPOAYKT BBICYIUMBAJICSA B YCIOBHAX TCXHHYECKOTO BAKyyMa. PeHTreHo()as3oBbli aHamm3 B
3JCKTPOHHAS MHKPOCKOIMHA MOKA3aTH OTCYTCTBHE XHMHYECKOW DPCAKUMH — MEKIY
KOMIIOHEHTAMH, AKTHBUPOBAHHBIMH B TCUCHHE BPEMEHHU 10 30 MHH.

Jlns aKTHBHPOBAHHBIX CMECEH MONYUCHBI PE3YJIbTAThl MCCIEI0BAHUS MEPEX0I2
ropearss B jgetoHauuro ([1TJ]) A1 HU3KOIUIOTHBIX 3apATOB, M3MEDEHHH CKOPOCTE
JETOHALMH B 3aBHCHMOCTH OT IUIOTHOCTH H JHAMETPA MNPECCOBAHHBIN 3apslaoB =
MeXaHH4eCKoM uyBcTBHTEIbHOCTH. Hccrmenosanus IMIJ] mpoBedeHbl B METAJLTHYCCKER
TPYOKAX BHYTPEHHHM AHAMETPOM 10 MM IpH MOPHCTOCTH 00pasuoB 0koj0 80%. Cropocts
JCTOHALMM H3MEPATach Ha paccTosHuu 70 MM OT TOukH moQkura. C yBETHYCHHEM
BPCMCHH aKTHBALKMHK OT 2 10 10 MHH CKOPOCTb MPOLECCca Pe3ko yBeauuusanacs ot 100 @
2700 m/c. JanbHeliuee yBEIHYCHHE BPEMEHM AKTHBALMHU (10 60 MHH) NPHBOIHMIO
HEKOTOPOMY CHmKeHHIO ckopoctH (D = 2350+2400 wm/c). MakCHMalbHOE 3HAYCHES
CKOPOCTH JCTOHALMH AU HH3KOIUIOTHBIX 3apAIOB MOJYYCHO MPH BECOBOM COOTHOIUCHER
kOMIOHeHTOB  Al/ITXA 20/80. 3aBHCHMOCTb CKOPOCTH JETOHALMH OT IUIOTHOCTE
HCCNIEI0BANACh T MPECCOBAHHBIX 3apsa10B ¢ auamerpamu (d) or 15 g0 50 mm. 3apsas
HHHLMHPOBANMCh JETOHATOPOM uepe3 TOHKVIO (0.5 d) TabmeTky rekcoreHa. Bpews
PACTIPOCTPAHCHUSL  JCTOHAUMH HAa 0a3aX HM3MEPEHHS M3MEPSIOCh € MOMOIIBE:
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