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Review of Solid Propellant Continuous Mix Process

Seyong Jung* - Jongwan Won* - Youngseok Choi* - Hyungno Hwang* - Kyuchul Yoo*

ABSTRACT

This paper presents solid propulsion manufacturing processes. Solid rocket motors propellants
are made of several batches of propellant being mixed in mixers and made of continuous mixers.
This paper discusses the technology of continuous mix process of Aerojet, US and SNPE
Materiaux Energetiques, France.
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Fig. 1 Some Vertical Mixers of Different Sizes
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Table 1. General Mixing Sizes

. Capacity Capacity Maximum
Mixer {Volume, {Volume, Mass (Kg)*
Gallon) Liter)
1 G/L 1 4 5
5 G/L 5 19 40
50 G/L 50 189 300
300 G/L 300 1136 2000
420 G/L 420 1590 2900
1800 G/L 1800 6814 11000

* E28Y 224 U= 1750kg/m’
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Fig. 2 Simplified Continuous Mix Process
Flow Diagram of the ASRM
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Table 2. Baseline ASRM Propellant Properties

Contin
1G/L | 30G/L. |6000-1b
P t
roperty Goal Mixes| Mixes | Mix | Gor®
Mix
Tensile Strength, psi =100 | 110 | 113 112 127
Elongatton at Max. Stress, %| =30 38 38 32 36
Tangent Modulus, psi 500-900 | 619 700 827 631
. . . 0.345-
Buring Rate, ips@625psia 0355 0349 | 0352 | 0.347 | 0.349
. . 0.0649-
Density, Ib/cu in 00653 |0:06511 0.0651 1 0.0650 | 0.0650
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Table 3. Nominal Arian V & ASRM Propellant
Formulation

Ingredients %* Ingredients %**

Oxidizer AP 67.800{Oxidizer AP 69.000
Fuel AL 18.000|Fuel AL 19.000
Burn Rate Ferric Burn Rate Iron

Catalyst  oxide 0200 Catalyst  oxide 0125
Polymer HTPB Polymer HTPB 8.938
Curing Isocyanate Curing IPDIL 0.635
Plasticizer DOZ ¥=140|Plasticizer DOA 2.000
{Bonding Aziridine Bonding HX-752 0.300
Catalyst 2 catalysts Curing TPB 0.002

* Arian V Solid Propellant Formulation [5]
** ASRM(Advanced Solid Rocket Motor, Aerojet) Solid Propellant
Formulation [4]
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Fig. 3 SNPE Materiaux Energetiqgues New
Pilot Installation
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