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Table 1 Propellant formulations tested in this study.

RDX HMX
1
?ropel ant HTPEs (Coarse/Fine) (Coarse/Fine)

A—1 20 80 (7/3) -

A—2 25 7% (7/3) -

A—3 30 70 (7/3) -

A—4 30 70 (10/0) -

A—5 30 - 70 (1/3)
A—6 30 - 70 (10/0)

Table 2 Theoretical burning performance (Pc=70kgf/cm3)

HTPEs/RDX 20/80 25/75 30/70 35/65
T;, K 1947 1602 1407 1344
M,, g/mol 20.20 19. 40 19. 49 20.13
C*, m/s 1347 1250 1196 1159
Isp, s 216.8 206. 7 199.8 194.0
Products C (S) 0.0 0.0 0.0 5.0
Composition CH 0.0 2.0 2.6 3.8
mol?% CO, 2.7 2.1 2.1 3.1

H; 0 8.5 50 3.5 48

co 38.4 40.4 41.5 36.7

Ha 28.4 32.4 31.5 29.4

Na 22.0 19.8 18.7 17.5
ThHY, 1kgnffiEIBETRITH0EALNT RN RBOBEI—FL N 5.0 PREL, BEF202Y

BETS, ChRBEVZARLLTEHFRELLD
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Table 3 Burning test data of HTPEs/RDX (A-3) propellant
No. 1 2 3 4 5
Wp, kg 0.790 0. 790 0.792 0. 790 0.790
Ky 1104 1499 1653 2006 2217
Ps, kgf/cm? 38.0 67.7 80.4 108.0 134.8
ts, S 10. 39 7.90 7.38 6. 60 5. 88
C* m/s 1159 1154 1166 1160 1175
r, mm/s 1.85 2.44 2.59 2,91 3.28

r=0,371 F; %3

E& Fig. 1R L, RAPHEO LI bRERHTH S, DERBO
3. RRERBIUER g, —RIcT AT 2R L= ORHIEBHTI L
3.1 RS2 FRGERs L FHELLNBT e BDiFE L, &
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Fig. 2{z RDX SH & & ISR OBREF L 1=, 3.1.2 ZrSEUOETMBLURTEONHR
=7 IvOSHERIAHIMT S L, REGIEF AT Fig. 312 RDX & HMX 38 L UBIFENDR &
5. CZTCRDX)80%EHTIEMC, EAHTO RLIz. 44 ¥ i3 HTPE, 0%#%TtH5, RDX ¢
kgf/cmic BT 3lmm/s ThHY, ¥ 7 ~—zxF HMX gH@+hiE HMX o5 ERS & /5, RDX

Table 4 Burning test data of HTPEs/HMX (A-5) propellant

No. 1 2 3 4 5
Wy, kg 0.822 0.825 0.816 0.822 0.824
Ky 1194 1655 1998 2469 2839
Py, kgf/cm? 34.5 65.2 86.7 119.6 163, 2
t,s 12.59 9.46 8.39 7.60 6.45
C*, m/s 1132 1156 1150 1158 1174
r, mm/s 1.53 2.03 2.30 2.54 2.98

r=0.347 P, .43

Kogyd Kayaku, Vol. 45, No.6, 1984 — 359—



Table 5 Temperature sensitivity data of
HTPEs/RDX (A-3) propellant
No 1 2 3
Temp, C -20 +20 +60
W,, kg 0.794 0.792 0.789
Ky 1655 1653 1656
Ps, kgf/ cm? 69.3 80.4 94.9
ts, s 8.52 7.38 6.29
r, mm/s 2.25 2.59 304
C*, m/s 1150 1166 1179

7 =0.393 %/C

Table 6

Temperature sensitivity data of

HTPEs/HMX (A-5) propellant

No. 1 2 3
Temp, kg/C -20 +20 +60
Wy, kg 0.822 0. 816 0. 818
Ky 1990 1998 1990
P», kgf/cm? 74.6 86.7 98. 9
te, s 9.77 8.39 7.45
r, mm/s 1.98 2.30 2.59
C*, m/s 1148 1150 1177

mk=0.3539/C
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Combustion Characteristics of Nitramine Composite Propellants

by Kanji NAKATSUKA* Kenji SUMIKAWA*
Naohisa SUZUKI* Takaaki FUKUDA*

Nitramine composite propellants are suitable for gas generating composition

because they give out neither smoke nor corrosive gas. Combustion characteristics

of these propellants are examined by using the strand burner and the small rocket

motors. Strand burning test data show that propellants containing RDX have higher

burning rates than those containing HMX. Significantly low burning rate, 1.7

mm/s was obtained in a HTPEs/HMX = 30/70 formulation at 70 kgf/cm?3.

Buming

test data using small rocket motors indicated that temperature sensitivity as low as

7y =0.393%/°C (for HTPEs/RDX) and #,=0.353%/C (for HTPEs/ HMX)

be achieved.

could

These aspects of combustion characteristics can be utilized for designing gas

generators.

(*Chemicals & Explosives Laboratory, Taketoyo plant, Nippon
Oil and Fats Co., Ltd., 82 Nishimon, Taketoyo-cho,
Chita-gun, Aichi-ken, 470-23 Japan)
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