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Study on canbustion characteristics of NEPE propellant at high pressure
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Abstract  The canbustion characteristics of NEPE propellants were studied n detail by measurng flame stucture

cam bustion waves and SEM, et al Tt was showed that pressure exponent of NEPE propellant had a inflection point at high
pressure  Themodel of canbustion process of NEPE propellant is tansferred fran nitran ne-CM DB propellant type to AP-CM -
DB propellant type w ith the ncrease of canbustion pressure and the content of AP. The content of nitrate ester group and the
diffusion progress of AP monopropellant flime in gas-phase were significant manipulative factors in controlling the nherent

buming rate and pressure exponent of NEPE propellants
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Table 1 Canposition of NEPE propellant

Canposition  AP( species) Fo Al#e S Mo
HN-1 0(/) 0 70~ 75
HN-2 12( @) 0 70~ 75
HN-3 27( @) 0 70~ 75
HN-4 27( @) 17~ 20 70~ 75
HN -5 12 17~ 20 70~ 75
HN-6 55( @) 17~ 20 70~ 75
HN-7 27( @Y G= 1/1) 17~ 20 70~ 75
HN-8 12( &) 17~ 20 70~ 75
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Fig.1 rCgxo,variation in NEPE propellant
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Table 2 Buming rate characteristics of NEPE propellant at high pressure

Buming rate/(mm /s) n n
i 3MPa TMPa 10M Pa 15MPa 20M Pa 22MPa 25MPa 3~ 15MPa 15~ 25MPa

HN-1 / / / / 18 50 20 69 23 55 / /
HN-2 3 634 6 97 9 52 14 01 18 98 21. 53 24 10 a 81 1 08
HN-3 501 8 027 10 14 14 01 18 07 20 28 22,57 062 Q095
HN-4 6 092 9 994 12 98 17. 00 21 42 23 84 26 18 0 63 Q 86
HN-5 ! 7 224 9 917 14 19 19 25 21 54 23 54 Q0 83 L 01
HN-6 9 687 14 49 17 39 21 30 2593 28 60 3L 31 0 49 Q77
HN-7 9 024 14 66 19 29 24 85 3112 33 92 37 31 062 Q 81
HN-8 7 133 12 09 18 77 21 57 27 45 29 86 33 62 (0 66 a 85




510 i1 5 SN

2008 4F

I, [ 420 4 AP (RDX) & &M AP R tH 72 %2 i
NEPE H#E#E77 @ FE A Eomia S E BN R 2 —.
3.2 NEPEHEFEFIAY A ABLEMIFHE

& 272 RDX 5 NG /BTTN /PEG & ReZh & FIIR A
VI BRIGE K IA S5 (HN-1).

(a) 1 MPa (b) 5 MPa

Fig.2 Flame structure of HN-1
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Fig.3 Flme structure of HN-2
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Fig.4 Flame structure of NEPE propellant
( containing Al) at 5MPa
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Table 3 Canmbustion wave distribution param eters of NEPE propellant at 5M Pa

dr dr

Cam position L. /Pm L,, /Hm r.Ic T:/C ("‘"n'; ) oo /(Ce Hm™ ") {"{“E Joo HTe ")
T
HN-2 66 8 390 505 2271 7 60 10 93
HN-3 53 4 a7 493 2265 8 86 24 06
HN-9 91 5 - 439 - 4 50 24 40

HN-10 84 5 521 445

- 503 -
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Fig.5 SEM photo on quench surface
of NEPE propellant
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