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The experiments were carried out using an optical furnace Uran-1. Dynamic regime heat flux
was provided by moving the test sample during its heating heat flux along the optical axis of the ellip-
tic reflector, the installation of "Uran-1". For this purpose, the electromechanical device was used that
moves the sample at a speed of 4.75 cm/s. The rate of change of the heat flow was determined by the
speed of movement of the sample. The measurement error of the heat flux does not exceed 10%.

The results of experimental study of ignition of gun-cotton at heating by means of increasing the
radiation flux in the range (0.2+22) W/cm® has been presented. A comparison of the delay times of the
ignition at heating of the samples with variable and constant heat flux was performed. The data ob-
tained has shown that in the investigated range of heat flux, the flammability of gun-cotton in dynamic
heating conditions is higher than in static. Physical interpretation of the obtained results requires addi-

tional research.
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[IpoBeneHbI HccaeI0BaHUs TOPEHUST BEICOKOHEpreTuYecknx Marepuainos (BOM) mpu ux oOxy-

B€ BBICOKOTEMIIEPATYPHBIMU ¥ HU3KOTEMIIEPATYPHBIMU TPAHC3BYKOBBIMU BO3AYIIIHBIMU IOTOKAMHU.
Cxema 3KcriepuMEHTAIbHOM yCcTaHOBKH (DY) mpencrasieHa Ha puc. 1.

[Tpuniun paboThl YCTaHOBKM OCHOBaH Ha 007yBe 00pa3noB BOC BbicOkOTEMIIEpaTypHBIM I10-
TOKOM BO31yXxa. HarpeBanue moroka Bo3ayxa, HOCTYMAIOMIET0 U3 0auloHa BHICOKOTO JIaBJICHUS B Ka-
Mepy cmerienus, 1o temneparypsl 1800 K ocymectBisercs kak 3a cuet ero cmemienus ¢ [1C TT, tak
U 3a CYET AK30TEPMHUECKUX peaklui okucieHus Bojgopona Hy u oxucu yrinepoga CO, npucyrcrBy-
rouux B [IC, KuCIopoaoM 13 BO3IYIIHOTO NTOTOKA.

3KCHepI/IMCHTaHBHO YCTaHOBJICHHBIC 3aBUCUMOCTH U3MCHCHHSA cpenHeﬁ TEMIICPATypPhbI I'a30-

BOW CMECH B KaMmepe CMeEIIeHUs [kcy U COACPKAHUSA B HEU KUCIOPOAA $p, OT COOTHOUIEHHS Pacxo-

1a Bo3ayxa u3 6amioHa k pacxony I1C u3 razoreneparopa Gric oka3aHbl Ha puc. 2.
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Puc. 1. Cxema OV nns uccnenoBanus ropenus BOM:
1 — razorenepaTop npoxykroB cropanus (IIC) TBeproro tormsa (TT); 2 — 6ayuioH co CKaTHIM BO3IYXOM;
3 —xamepa cmemenus I1C ¢ Bo3myxom; 4 — obpasens BOM; 5 — kamepa cropanust BOM;
6 — 0TOOp KOHJICHCUPOBAHHOM (ha3bl
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Puc. 2. 3aBucumocTs cpenHell TeMnepaTypbl B KaMEPE CMEILICHNS U COAEPKaHUE B HEH KUCIOPOAA
OT COOTHOILIEHHS (G. /G..)

T = 8
OXHO BHACTH, YTO 3aBUCHUMOCTH - G XapakKTepus3yerT HAJINYNUEC MaAKCHUM a
M , KCm f e y

T ey = 1750 K) B nuanazoHe 3HaueHuil aprymeHTa [(y ] oT 2,05 no 2,15. Dtomy xe auana3zony
Grue

M3MEHEHHsI apryMeHTa COOTBETCTBYET U MUHUMYM (DYHKLIUU Po, (~ 20 %).

Taxum 0O6pa3zom, cocTaB ra3oBoi cMecH Ha BXOJ€ B kKamepy cropanus BOM makcumanbHO npu-
ONMMKEeH K MmapaMeTpaM Bo3ayxa B BO3Iyxo3abopHoM yctpoiictBe (B3VY), u ero moiorpes 10 BHICOKUX
TeMIepaTyp ABISETCS caMbiM 3()(EKTUBHBIM U MAJIO3aTPAaTHBIM. DTO MO3BOJMIIO MPHUCTYIUTH K UC-
CJIEJOBaHUIO BOCIIJIaMEHEHMs U TopeHus BOM 1nipu BbICOKOTEMIIEpATYPHOM M HU3KOTEMIIEPATYPHOM
uX 00/1yBe BO3AYIIHBIMU OTOKAMH.

Pesynprathl HcnibITanuil ogHOTO M3 006pa3oB BOM npescraBieHsl Ha puc. 3.
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Pe3ynbrarsl ucnelTaHui NOKa3anu ycToiuMBOE BociuiaMeHeHne BOM npu BelcokoTEMIIEpaTyp-
HOM 00]lyBe U CTaOWJIBHBIN XapaKTep TOPEHHUs IMOCIe BOCIUIAMEHEHHS B PEXHMAax BBICOKOTEMIIepa-

TYPHOTO M HH3KOTEMIIEPATypHOTO 00yBa BHICOKOCKOPOCTHBIMH BO3AYLIHBIMU IOTOKaMHU B Kamepe
cropanust BOM.
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Puc. 3. Inarpammst P(¢): Prr — naBieHUe B Ta3orenepaTope; Picy — JaBJICHNE B KAMEpe CMELICHHS;
Pyc pom — aBiIeHUE B Kamepe cropaHus ¢ oopasiom BOM

BaxkHbIM 3Tanom B uccienoBaHuu ropenuss BOM sBisierca MoAenupoBaHMe CTPYKTYphI M Ma-
pPaMeTpOB BBICOKOCKOPOCTHBIX BO3AYIIHBIX IOTOKOB.

OkcnepuMeHTallbHOE UccaenaoBanue nposoauwiocs B HUM IIMM TT'Y ¢ ucnons3oBaHueM Mo-
JeTbHON a’poauHaMuyeckoil ycranoBku (MAY) paspabotku UTIIM CO PAH [1].

Cxema moaepHu3upoBaHHoi MAY nokaszaHa Ha puc. 4.

Puc. 4. Cxema MAY: 1 — cucteMa noasozaa Bo3ayxa; 2 — pama; 3 — OCHOBHOU KJIalaH AuaMeTpoM 19 Mm;
4 — GaILIIOHBI CO CIKATHIM BO3LYXOM CyMMapHBIM 00BeMoM 480 1m’;
5 — MeXaHWYEeCKHEe BeHTHIH; 6 — IMyNbT yIpaBieHus; 7 — paccekarens; 8 — muddy3op auamerpom 140 mm;
9 — pabouas xamepa; 10 — npodunrpoBanHsle comia quamerpom 100 mm;
11 — popramepa o6bemom 7 M°; 12 — dIIEKTPHUECKHIl HATPEBATEIIb;
13 — uCTOUHUK 3JIEKTpONUTaHUs MOITHOCTBIO 20 KBT; 14 — ympasistonuii ki1amnax

Jliis apanraiun MAY npuMEHUTENBHO K 3a/1a4aM UCCIIEIOBAHUM CTPYKTYpPhl MU OCHOBHBIX MapameT-
POB CBEPX3BYKOBBIX BO3JIYIIHBIX TOTOKOB M3rOTOBJIEHBI U MHTErPHUpOBaHbl B MAY 110CcKast U 0cecCUMMET-

puuHast Mozienu B3Y 1 mpoTouHO YacTi Kamepbl CropaHusi, TeOMETPHYECKOE MOA00HEe KOTOPBIX TTO3BOJIH-
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JI0 OCYIIECTBIISITh ONTUYECKUE CHEMKU CBEPX3BYKOBBIX TEUEHUH (IIOCKast MOJETb) U U3MEPATH NapaMeTphbl

BO3/IyIIHBIX IOTOKOB (OCECUMMETPHUYHAsI MOJEIb), COOTBETCTBYIOILIE CXEME Ha PUC. 5.

256

Puc. 5. Cxema miockoit 1 ocecuMMeTpuaHoi Mozeneit: 1 — kopmyc ¢ B3Y; 2 — BerxoqHol natpy0ok;
3 — Bkyaas uMuTatopa BOM; 4 — nprkuMHas maiida

Pa3paboranHas MeToaMKa 3KCHEPHMEHTANbHBIX HCCIIENOBAHUN anpoOMpoBaHA NPH MPOBEICHUU
ONITUYECKUX CHEMOK CBEPX3BYKOBBIX TEUEHMH M BU3YaJIM3aLUHM KOCBIX CKAYKOB YIUIOTHEHHUS B IPOTOY-
HOM TpPAaKTE IJIOCKOM Mozenu (puc. 6), U3MEPEHUH TEMIIEPATyPbl TOPMOKEHUS, TUHAMUYECKOTO U CTaTH-

YECKOTr0 JaBJIEHUI B 0CECUMMETPUYHOM Moienu npu unciie Maxa M = 5 na Bxoze B B3V (puc. 7).

t~0.00c t~023c

Puc. 6. Kanpsl BumeocbeMKkr 00TEKaHUS TUIOCKOH Moaemd pu M = 5
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Puc. 7. Pe3ynbraTsl ©3MEpEeHHi: TEMIEPaTypbl TOPMOXKEHHUS (a); TMHAMHYIECKOro (0) ¥ CTaTUUECKOro JaBlieHNH (B)
B IIPOTOYHOM TPAKTE OCECUMMETPUYHON Mojenu npu M = 5
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Pe3ynbTaThl IpOBEAEHHBIX MCCIIEOBAHUN MOTYT OBITh MCIIOJIb30BaHbI IIPU pa3pabOTKe MaTeMa-

TUYECKUX Mozenell ropeHnss BOM B BBICOKOCKOPOCTHBIX BO3IYIIHBIX IIOTOKAaX.
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EXPERIMENTAL FACILITIES TO STUDY THE BURNING OF HIGH-ENERGY
MATERIALS IN HIGH-SPEED AIRFLOW
A.V. Litvinov', A.V. Kurbatov', D.D. Aksyonenkol, V.Yu. Mikhaltsov', D.I. Vaulin',
V.B. Zharinovl, V.A. Arkhipovz, I.LK. Zharova®
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Study on high-energy materials (HEM) burning while their blowing with high-temperature and
low-temperature transsonic airflow was carried out.

Experimental facility (EF) diagram is given in Figure 1.
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Fig. 1. EF diagram to study the burning of HEM: 1 — gas generator of combustion products (CP) of solid propellant (SP);
2 — compressed air flask; 3 — CP mixing chamber; 4 — HEM sample; 5 — HEM combustion chamber;
6 — condensed phase extraction

The principle of operation is based on blowing the HEM samples with high-temperature airflow.
The heating of airflow, coming from high pressure flask into the mixing chamber up to a temperature
of 1800 K, is due to its mixing with SP CP, as well as the exothermic reactions of oxidation of hydro-
gen H, and carbon monoxide CO, being in CP, with oxygen from airflow.

The experimentally determined dependences of changes of gas mixture average temperature in

the mixing chamber 7Tyic and oxygen content in it Po, » from the ratio of air flow rate from the flask

to the consumption CP from gas generator Ggg, are shown in Figure 2.
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