[E A 7y b HEGESEBFTE D 71 i
PE BN

Future Prospects of the Research on Solid Rocket Propellants
Hiroto Habu

Abstract

Chemical species in the solid rocket exhaust gases are mainly H,, H,O, N,, CO, CO,, and HCI. It is
known that the quantity of HCI from a rocket motor reaches approximately 20% of the propellant weight.
Since HCI has been focused as one of the environmental burden material, suppression of HCI is the
important task for the recent study. High energy materials (HEM) have been widely studied for the
substitute of oxidizes and additives for pyrotechnics. HEM is the halogen-free materials and the chemical
potential of them are superior to conventional charge for pyrotechnics. The materials for the solid
propellant might be replaced to HEM to improve the characteristics of exhaust gases and the performance
of the solid rocket motors.
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NH,CIO, (solid) — NH,(gas) + HCIO,(gas)

— N, + NO, + Cl, + HCI + O, + H,0 + -
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M 1IcRT L9, KE, FE, Y03 TEOREDKEEZ LD, FoEmT R LX—WE
(High Energetic Materials : HEM) ZHU Y - 72 0F50 03 AIMEIC 5 D Z E R STz, AP LD
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Densit Oxygen Balance
Molecules Formula (x 1 O3kg¥n'3) e (%)
AN Ammonium nitrate H,N,O,4 1.72 +20.0
HMX | Cyclotetramethylene tetranitramine C,HgN;Oq 1.91 -21.6
HNIW | Hexaaza hexanitro isowurtzitane CHsN,0,, 2.04 -11.0
ADN Ammoniumdinitramide H,N,O, 1.81 +25.8
HNF Hydrazinium nitroformate CH,N;O, 1.86 +13.1
AP | AmmonumPerchlorate | NHCIO, | 195 |  +341
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720, spNEEDH. ZOMDO=FFIICRDX (Y7 M) AFLUMI=hTI0) R
NGD (= hur7=vy) 2ERHL.
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ZDIEh, BERIVX— A L FTH D Glycidyl Azide Polymer (GAP) & 5 WME % O FFEAAH
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MEAE & 72 o TRIEEIRBHEFF SN TV D 720, EFEIN 28 AT 572D121E, ZIUTHET
DAY« HEATH AR ML EETH D .
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BrizleE e LCADN BN — R & 72D, ZOBREIE, D17 0REHE - KFE - BEOLTHER I,
AP LREDFE, L0 REWERT U ZAE—THDHZ LITMA, DTFOWHEENT AN EE
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