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Table 1 Propellant formulation

Propellant
) Mg-Al-5 AN-40
Ingredient
APW 20 30
AN®™ 50 40
GAP 25 30
Mg- Al(c) .5 -

Besides, containing a small amount of
(NH) 2Cr2037, carbon black, Zr.

(a)Particle Diameter dar=43um
(b) Particle Diameter Distribution
dan< T4pme--o- 5.5%
T4pm<dan=104pm-- - 8.6%
104pm <dan=295gm----- 41.1%
295pm <dan=495um:-++-- 44.1%
dan>495¢ ------ 0.7%
(c)Particle Diameter
10pm <dmg-1<100pm

EEE%0.1IMPa (1 KE) DArH 5 I N FHEK
T CHREFEE 20K /min TZ LT -» 1o,
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Heating Rate : 20°C/min
DTA Sensitivity ::=250uV

Ambient Gas : N2 0.1MPa
Mg-Al-S 5.1mg

(a)

Ambient Gas : Ar 0.1MPa
AN-40 5.0mg

N ——

Endothermic<— AT ———» Exothermic

(b)

] L - i

i i [ A s 1
200 300 400 500
Temperature, T(°'C)
Fig. 1 DTA curves of Mg-Al-5 and AN-40 pro-
pellants
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AP RiTHAREE I 51 5 H KIEENE B = LH50
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SFhOBARNFHRTR LTV AKRBENEL,
KB HHEERRBBEAADORD 7 4 — F-2y 78
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Fig. 2 DTA curves of propellants’ solid ingredient
mixtures
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Fig. 3 Ignition characteristic map for Mg-Al-5 pro-
pellant in air
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Fig. 4 Ignition characteristic map for Mg- Al-5 pro-
pellant in Ar gas
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Fig. 5 Ignition times of Mg-Al-5 propellant at air
53.2kPa and Ar 66.5kPa
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Ignition characteristics of GAP/AN/AP-based solid propellants for low
pollution at sub-atmospheric pressures

by Yuhko KAZITA*, Takeo SAITO**, Toshio YAMAYA**
Masataka SHIMODA** and Akira IWNAMA***

The ignition characteristics of GAP/AN/AP-based solid propellants for low pollution
including 20~30wt.% AP were investigated by means of CO: laser. Both AN-40 and
Mg-Al-5 containing magnalium propellants showed self-sustaining ignitability (S.S.1.)
beyond 39.9~53. 2kPa (300~400Torr) in air, but non-S.S.1. at sub-atmospheric pressures
in inert gases. The above fact shows that ambient oxygen gas plays an important role on
self-sustaining ignition. Decreasing pressures made instable pulsating behaviors occur for
both propellants. Mg- Al-5 propellant is easier to suffer instable behaviors than AN-40. At
lower heat fluxes the propellant containing magnalium has the lower surface temperature
at ignitiori by ca. 20C as compared to AN-40, but has the longer ignition delay time.
Mg - Al-5 propellant absorbs more amount of energy till ignition, and therefore its thermal
layer at subsurface grows thicker, which makes Mg- Al-5 propellant a little superior to AN-
40 in self-sustaining ignitability. On the other hand, at higher heat fluxes both propellants
showed the same ignition potential concerning ignition delay times and self-sustaining ig-
nitability. According to DTA curves for various mixtures of propellant ingredients (AN,
AP, AD, Mg-Al), the addition of 0. 1 of magnalium to AN has nearly similar effect on the
pyrolysis of propellants to that of 0. 25 of AP to AN. This may be one of the causes for the
fact that both AN-40 and Mg+Al-5 propellants are nearly equal in the ignitability in the
range of higher heat flux. |

(*Tokyo Ohka Industry Co., Tabata 1590, Samukawa Town, Kouza-gun,

Kanagawa Prefecture 253—01
**The Institute of Space and Astronautical Science, Yoshinodai 3—1—1,
Sagamihara City, Kanagawa Prefecture 229
***Lead Tech Co., Azamino 3—4—8—403, Aoba-ku, Yokohama-shi,
Kanagawa Prefecture 225)




