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Beenenue. wPazsn'me 00OpOHHOM TEXHUKHM, HECOMHEHHO, CBA3aHO C
CO3aHHEM HOBBIX, Ooyee 3PPEKTHBHBIX KOMIIOHEHTOB CMECEBBIX PAKETHBIX
TOIUIMB, B3pPBHIBUYATHIX COCTABOB M apTUIUICpHMCKUX NOpoxoB. OJHUMM U3 myTe
pEUIeHUs JaHHOM 3aJadyd SBISETCS TIONy4YCHUE OHEPrOEMKHUX COEOWHEHUM,
NPEBOCXOMAIMX [0 MOMIHOCTH CyIIeCTBYIomue. K TakuM COeOMHEHHSM,
OTHOCSTCS TTOJTHINKINIECKIIE HUTPaMUHBL, B YaCTHOCTH,
I'€KCOBUTPOTEKCOa30U30BIOPLIUTAH (2,4,6,8,10,12-rexkcanurpo-2,4,6,8,10,12-
rexcaazorerpanukno[5.5.0.03,11.05,9)nonexan, 'HVB, CL-20) — yHuKambHbIH
MpeICTaBUTeNb 3TOro Kinacca coequnenuid. CL-20 Obu1 BuepBbIC CHHTE3UPOBaH B
1987 rogy B Naval Air Wifave Center (CHIA). C Tex nop mnpoBoaircs
VMHTCHCUBHBIE HKCCIENIOBAHUSA [0 COBEPIIEHCTBOBAHUIO METOJOB CHHTE3a,
TEXHOJIOTMH IIOJNIYYEHHS 3TOr0 BEIIeCTBAa M CO3JaHUIO B3PHIBYATHIX BEIIECTB U

TOIUIMB Pa3jIMYHOI0 Ha3HAYCHHUA Ha €0 OCHOBC.

1. O630p nuTEpaTypHI
Cwmecesble TBepable pakeTHbIe TOrLMBa (TPT) sBISIIOTCSA SPKO BRIPR)KEHHBIMHU

T€TEPOTCHHBIMH CHCTEMaMH, IPEACTABIAIONIMMU COOON, Kak MpaBUIO, CMECh
HEOPraHUYECKOTO OKMCIUTENA, OPTaHHIECKOTO BEICOKOMOJIEKYIIIPHOTO TOPIOYETO-
CBA3YIOLLErO (I'CB) 5 CHeUManbHbIX  J100aBOK (?HEpreTUYECKHUE,
OKCIUTyaTallMOHHBIE, TexHoJoruueckue). Ilo cBoet crpykrype TPT —
BBICOKOHAIIOJTHCHHBIE KOMIIO3HUIMOHHBIE MAaTepHaibl, B IOJMMEPHOW MaTpuULE
KOTOPBIX PACOpPEeAeCHBbl JIUCIEPCHBIE OKHCIUTENb, METAIMYECKOE TIoprouee U
ApYrHe KOMIIOHEHTEI.

IIpobnembl co3manus >GQPEKTMBHBIX DPaKETHBIX [BUTATENBHBIX YCTAHOBOK
TpeOyIOT IMOCTOSIHHOTO ycoizepmeHCTBOBaHHﬂ TBEPJBIX paKeTHBIX TOIIUB. OTHUM
U3 HanOolee PpACHPOCTPAHCHHBIX IPHEMOB  YBEIMYCHHUS OIHEPIETHICCKHX
xapakrepuctuk TPT  sBisfeTc  MCHONB30BAHHE  BBICOKOSHEPIETHUECKHX

HAIlOJTHUTENEW W «aKTHBHBIX» roprodynx cessyromux (AI'CB). B kauectse
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2.0cHoBHasl 4acTh, IlepeBO] cTaTeil

Ne | HasBaHue CTaThH, aBTOD, XKYPHAL, TOJI BEIMYCKA, CTPAHUIB! | KONMYECTBO
| HI€YaTHBIX
3HaKOB
1 | Diffusion Flame Calculations for Composite Propellants 44000
Using a Vorticity-Velocity Formulation, Gross M.,
Beckstead M., Journal of Propulsion and Power, 2009, Vol.
25, No. 1, P. 74-82
2 Calculation of Solid-Propellant Burning Rates from 27600
Condensed-Phase Decomposition Kinetics, Waesche R.,
Wenograd J., Combustion, Explosion, and Shock Waves,
2000, vol. 36, No. 1, P. 125-134
3 | Crystal structure of cocrystals 2,4,6,8,10,12-hexanirto- 14000
2,4,6,8,10,12-hexaazatetracyclo[5.5.0.05.9.03.11]dodecane
with 7H-tris-1,2,5-oxadiazolo
(3,4-b:3',4'-d:3" 4"-f) azepine, Aldoshin S., Aliev Z.,
Goncharov K., Milyokhin M., Shishov N., Journal of
Structural Chemistry, 2014, Vol. 55, No. 2, pp. 327-331
HUroro: 85600
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2.1. Diffusion Flame Calculations for Composite Propellants Using a
Vorticity-Velocity Formulation
PacueTnbl AH((Y3HOHHOIO IIAMEHH JJIsl CMeCeBbIX TOIVIHB ¢

HCIOJIb30BAHMEM METO/a JHCKPETHBIX BUXpei

1 Introduction
Ammonium perchlorate (AP) has
been in use as a major propellant
ingredient for decades. AP is the
standard ingredient in solid rocket
propellants and is used in many
ballistic

applications: missiles,

military attack missiles, space

applications, etc. Two major
reasons for AP’s widespread use
are its stability, resulting in safe
munitions, and its ability to control
a propellant’s burning rate. By
varying the

distribution, it is

AP  particle-size
possible to
achieve vastly different overall
propellant burning rates. No other
current oxidizer has the capacity to
control ‘a propellant’s burning rate
This

behavior of AP has not been

in this manner. unique
accurately predicted using detailed
a priori numerical models; thus,
empirical studies are still relied

upon heavily to characterize AP-

1 Beenenne

Ha  npoTsbkeHuM — AECATUIIETHI
nepxJjopar aMMOHUS (IIXA)
HCITIOJIE30BAJICS B KauecTBe

OCHOBHOI'0O HHIPCOMCHTA PaKCTHBIX

TOILIUB. IIXA SIBIISIETCS

CTAaHHAPTHHIM  KOMIIOHEHTOM B
TBEPIBIX PAKETHHIX TOIUIMBAX U
MIPUMEHSETCS B paKkeTax pa3iIMyHOTO
OaIIUCTHYECKHUX,

THUIIA. BOCHHOT'O

Ha3HAYCHUS, B KOCMHYECKHX
paketax u T.O. /lB€ OCHOBHEIE
NPUYKHB] IIMPOKOTO MCIIOIB30BAHUS

IIXA — 310 ero crTaOUILHOCTS,

oOecnieunBaromas 0€e30macHOCTD
Ooenpunacos, a TaKke  €ro
CBONMCTBA, JAlOMME BO3MOXKHOCTH

KOHTPOJIMPOBATH CKOPOCTh T'OPEHHUS.
Bapeupys TPaHyJIOMETPUIECCKII
coctaB IIXA, MOXHO HOOUTHCS
OUEHb Pa3HbIX 3HAUECHUH CKOpPOCTU
ropenust ToruB. Huxakue npyrue

HN3BCCTHBIC ceryac " PAaK€THBIC

OKHCIIMTEIM HE CIOCOOHBI TaKuM

o0pa3oM BIHATH Ha TOpPEHHE.
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3. CioBaph TepMUHOB M a60peBHATYD

Ne Tepmun ITepeBon
1 Absorption TlornomeHue
2 Accuracy TO4HOCTD
3 Activation energy OHeprus akTUBaIIN

4 Agglomeration Arnomeparnus
5 Alkali [emoun

6 Alloy CniiaB

7 Aluminigm AsroMuHIHA

8 Ammonium perchlorate (AP) ITepxnopar ammonus (I1XA)
9 Amorphous AmopHBIA
10 Amount KonugectBo
11 Appreciable 3aMeTHOe

12 Approach ITonxon

13 Argon AproH

14 Assume (to) IIpenmnonarate
15 Atomic mass AToMHas macca
16 Avoid (to) W3berats

17 Azepine AsenuH

18 Beckstead-Derr-Price model .

Monens bekcrena-Jeppa-

99
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Calculations for | M., Journal of
Composite  Propellants | Propulsion and Power,
Using a  Vorticity- | 2009, Vol. 25, No. 1,
Velocity Formulation P. 74-82
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perchlorate based | the Combustion
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3 |Location of Action of|Charles U., Pittman | 35000
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in Composite 1969, Vol. 7, P. 328-
Propellant Combustion | 334,
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