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UMITYJIbCHOE COITJIOBOE YCTPOMCTBO C 3AP4/10M
BbICOKOIIJIOTHOI'O CMECEBOI'O TOIVIMBA, CTOPAIOLLINM
B PEXXMME HU3KOCKOPOCTHOWM JETOHALIUW*

A.A. Cymumos!, B. C. Epmonaes?, B. E. Xpanosckuii®, A. B. Pomanbkos*

AnHoramus: M3nararorcs pe3ynbTaThl, Kacawlivecs MpuMeHeHUs HU3KockopocTHoi aetoHauunu (HC/I) B BbI-
COKOIUTOTHBIX OJIOUHBIX 3apsiaax IJIsi CO3IaHUs MaJlorabapuTHBIX Y B3PbIBOOE30MMACHBIX COIUIOBBIX PAKETHBIX
npurateneid Ha TBepaoM ToruBe (PATT) ¢ BBICOKOI TAroil 1 KOPOTKUM (He Oojiee 2 MC) BpeMeHeM paloTHI.
OnbITH MPOBOAWIM B JIAOOPATOPHOM COILJIOBOM YCTPOMCTBE, COCTOSIIIEM M3 LWIMHAPUUYECKON KaMmephl C 10-
JKUTATEeJILHOM TMOJIOCTBIO U GJIoKa ¢ corutoM-anddy3opom. TOIIMBO TOTOBUIIM MPECCOBAHUEM IO TTOPUCTOCTU
2%—4% w3 mopoilkooOpa3Hoit cmecu nepxiaopara ammoHus (ITXA) ¢ moaumeruamerakpuiatom (IIMMA)
85/15 nmubo U3 TPOMHOM cMecu ITHX KOMIIOHEHTOB ¢ 15% rekcoreHa. Muuuumuposanue HCJI ocyiuecTBisiu
C TMIOMOIIIBIO Pa3paboTaHHOTO aBTOPAMU CII0C00a ¢ UCTIOb30BaHEM TabJIeTKHU MPECCOBAHHOTO reKCoTeHa oTpe-
JIeJICHHOW JTMHBI, MOIKUTAEMOM IITaTHBIM KarlclojeM-BociiaMeHuTeaeM. CBoiicTBa TabaeTKM MOAOHUpaInCh
TaKM 00pa3oM, 4TOObI ycKopeHue ropeHus B Heit mpuBoauiao K HC/I, umeronieit ckopocts 1,4—2 km/c. Takoii xke
rpoiiecc BO30yKIaeTcst B TOIUIMBHOM 3apsiie. [loka3aHo, 4ToO IIpeccoBaHHbIE CMECEeBbIE 3apsiibl 00eCTIeYUBaAIOT
YCTOMUYUBYIO PAOOTY COIJIOBOTO YCTPOMCTBA M BBICOKMIA YIEIbHBIA UMITYJIbC TSITM, KOTOPBI B OMbITAX Oa30BOM
KOHMUTYpaLUK IIPY IIOTHOCTU 3apstkanus 0,65 r/em® cocrasun 222 ¢ st emecu IIXA/TIMMA 85/15 u 236 ¢
IIJISI CMECH ¢ 106aBKO# rekcoreHa. OCHOBHBIMU (paKTOpaMU, BO3ACHCTBYIOIIMMU Ha YICTbHBIN UMITYJIbC TSTH,
SIBJISIIOTCSI IJTMHA TOXKUTaTeIbHOM IMOJOCTU M CTETIEHb paclliupeHMs coria. [1pu yBeTnyeHun CTereHU pacinpe-
Hus coruia 10 10 yaenbHbIi uMmIyJibe peBbicul 250 ¢. OCHOBHOE BblAeACHUE XMMUYECKOM SHEPTUU IIPOUCXOAUT
B 00JlaKe TOpSIIUX YacTUll nocie rpoxoxiaeHus: ¢ppoHra BosiHbl HCI. M3MepeHust naBjieHusI, POBOAUMbBIEC
C TMTOMOIIIBIO BBICOKOYACTOTHBIX Mhe30KBAPIICBBIX TaTYUKOB, TT0OKa3aIM, YTO Ha ctaauu pacnpoctpanenuss HCJI
10 3apsiay AaBjieHue B BoiaHe umeeT amrintyay 1—1,2 I'Tla. TTociie Bbixoaa BOJIHBI U3 3apsiia B JOXUTaTeIbHYIO
OJIOCTh AaBjieHue B nuke cHuxaercs o 300—400 MIla. [Toka3zaHo, 4TO JIUThIE MOJUMEPU30BaHHbBIC TOILIMBA,
npumensiembie ais ropedus B PATT, tuna [DKA-54 He noaxonar ansg padotsl B pexxume HCI. Ctpykrypa
TOIUTUB IOJIKHA OBITH OJIM3Ka K TOM, KOTOpasi XapaKTepHa JIJIsl TPeCCOBaHHbIX 3apsIOB.
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PULSE NOZZLE SETUP WITH A CHARGE OF HIGH-DENSITY
COMPOSITE PROPELLANT BURNING IN THE LOW-VELOCITY
DETONATION MODE
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N. N. Semenov Institute of Chemical Physics, Russian Academy of Sciences, 4 Kosygin Str., Moscow 119991,
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Abstract: The results of investigation concerning application of low-velocity detonation (LVD) in high-density
block charges for developing small-size nonexplosive rocket motors with high thrust and short operation time
(1—2 ms) are considered. Firings are carried out in the laboratory nozzle setup consisting of the cylindrical chamber
and nozzle block with a nozzle-diffuser. The propellant charges are prepared by pressing to a porosity of 2%—4%
of the mixture of ammonium perchlorate (AP) with polymethylmethacrylate (PMMA) 85/15 or three-component
mixture of these compounds with 15% of RDX additive. Low-velocity detonation was induced in the charge by the
igniter with the subsequent acceleration of the burning wave in a booster charge, that is, a pellet of pressed RDX.
Properties of the pellet were selected so that the acceleration of burning at its butt end resulted in LVD with the
velocity of 1.4—2 km/s. The same process was obtained in the propellant charge. The investigation conducted shows
that the pressed mixture charges provide a steady work of the nozzle setup with a high specific impulse of the thrust.
In firings of the base configuration with the loading density of 0.65 g/cm?, the specific impulse was 222 s for mixture
PMMA/AP 15/85 and 236 s for the mixture with the RDX additive. The key factors affecting specific impulse
are the length of the afterburning cavity and the expansion ratio of the nozzle. As the expansion ratio increased
to 10, the specific impulse exceeded 250 s. The most part of chemical energy releases in a dense cloud of burning
particles produced behind the LVD wave front. Pressure measurements conducted with the use of high-frequency
piezoelectric gauges show that pressure in the LVD wave propagating along the charge is typically 1—1.2 GPa. After
the LVD wave passes from the charge into the afterburning cavity, the peak pressure reduces to 300—400 MPa.
A high pressure inherent in the LVD has positive aspects: it reduces the burning time and raises the specific impulse.
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