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Table 1 Compositions of AP and RDX propellants used in this
study (Parts by weight).
Prop. HTPE RDX* APY (o]
dR dr dA da
A 25 - - 22.5 525 1
R-1 25 22.5 52.5 — -1
R-2 25 52,5 22,5 - - 1
*dR=120pm, dr=3pm, tdA=200um, da=20um
v AFRIZBVTIR, =+F7 1y, APR=vH 0. T T T
Jo MEtRO[RSELREHS o LT, RigdE Y -
ESTRBNEYN & ORBRRRIZ SV TR T
2 R B ° r
2.1 R a
AFRCAVEAPE, = b3 Ravaivy & O g, =
MERIROERER 1ISRY, A4 L FRRHV TR 2 - Or-l .
7 1 (HTPE, CuaHrsnOunNaw) €\, APR  E [ 8R-2 | ]
3RSy RGO APHFERAR 200um, & 0.03—— LU L b

/MRL20um T, KELLBLL D3 : 7T CHB,
=rbFivFRarfidy MO =rF I LT
it RDX #Hlvi7c, RDX BB AEL 120um, /gt
3um THN, KREMBOKIZZ 1 7L7:30%
DERIZ, A4 L YOREMRIXI DM TH S, ¥
KOBRHE LTRWIET— 74 2 — S ORnERE
VWRE IR AL T 0, MR, 58
JECRBHTHRE—BEMTES L HIcHh—F o &
MHCc—mismL .

2.2 e

HHUIADR (R b7 FEHT) &RVWTIREEREF
DEEEIT- -, HEBRFOKE &i20. 7em x0. 7cm
X7em CRRAL 2 —X & 2. 0cm B Xz 3AFL .
ISR F L=—FNZ T Fi—F+ &RV, ]
fgEpiz, 2 bI FOBBRICERY 2 B, B
MpmRMEHFOBEAHOMBZICIE, HREHN12.5
#m » Pt— Pt 10% Rh @ & Av s,
HAMONKFEL RO B DICHAVET—2 1 2
— SN HEBIX 5cal/cm?. sec~15cal/cm?. sec
THd, T—74 2 & 5@Hfliic ko 7
=24 A—-SOHHEEBLL, HABABRMORE
2 GO/noGO & v iz, —BOBSMHER~ K&
RH LTSRN L 4, s¥MMEC L. KR35
KOBEIziE, REME 4, BSMEC L. Bt
fl 4¢i20.1sec THY, 707331594758
VWTIRE L Ao HIGBIES o 13, RNBM—EZNE
iz BT, 10EIORMT, 6 EFK L BRI
Meg@|LIz, = 2T, —~EORRMBHEERIBEC
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PRESSURE, ATM

Fig. 1 Burning rate characteristics of AP and
RDX propellants.
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Fig.2 Temperature profiles in the combustion
zones of AP and RDX propellants at 10
atm.,
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R-1
P = 10 ATM
Fig.3 Flames of AP and RDX propellants at 10 atm.
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Fig.7 Chemical factor in the ignition delay time
decreases with increasing pressure.

Table 2 Pressure exponents of AP and RDX
propellants’ reaction rates in the gas

phases.
Prop. _ 2n m*
A 0.8 1.0
R-1 1.4 2.0

*]1 =13cal/cm3 . sec
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Ignition Characteristics of RDX Composite Propellants

by Takuo KUWAHARA* and Naminosuke KUBOTA*

The burning rate of AP (ammonium perchlorate) composite propellants is
higher than that of RDX composite propellants. This is because the heat feedback
from the gas phase to the burning surface of the propellant is larger for the AP
composite propellants than that for the RDX composite propellants. In this study
the gas phase reaction time for the ignition has been compared with the gas phase
reaction time for the steady-state burning. Though the on-set timeof gas evolution
appeared to be the same for both types of propellants, the ignition deley time of
the RDX composite propellants is larger than that of the AP composite propellants.
It is evident that the gas phase reaction time to produce luminous flame above the
irradiated propellant surface is larger for the RDX composite propellants than that
for the AP composite propellants. The pressure exponent of ignition reaction ap-
peared to be approximately equal for the pressure exponent of gas phase reaction
at the steady-state burning for both types of propellants: 0. 8—1.0 for the AP com-
posite propellants and 1.4—2.0 for the RDX comosite propellants.

(*Aeronautical & Space Division, Nissan Motor Co., Ltd.,
1990 Shinmachi, Matoba, Kawagoe, Saitama 356, Japan.

“*Rocket Propulsion Laboratory, Third Research Center, Technical
Research and Development Institute, Japan Defense Agency,
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