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Background

1 Historic RDX & HMX Based Premixes
— CXM-7
— CXM-3
— CXM-9
1 New Premixes for IM Formulations
— Cast cure
— Melt cast




Program Goals

i Optimize CXM-AF-6 Process
— Robust enough to match PAX/AFX-196 capacity

i Parameters
— Batch size
— Agitator speed
— Mixing time
— Dewatering / drying
— Analytical method development
— Procedure documentation




Test Plan
1 Six Sigma DOE

CXM-AF-6 DOE Test Plan (Production Scale)
]
Batch Size Water to Batch Size Dewatering Time Production Batch

(Ibs) (ratio) (min) No.
4500 30:1 120 CXMAF6-12
: 120 CXMAF6-13
120 CXMAF6-14
120 / 60 CXMAF6-15

Run

CXM-AF-6 DOE Test Plan (Lab Scale)

Batch Size Agitation Speed Residence Time
(grams) (RPM) (Min) Lab Batch No.

2 1000 300 60 1032-19
4 1000 300 15 1032-22

Run




Analytical Method Development

1 Accurate Analysis of DOA
Content Critical

1 Two Methods Evaluated
— Gravimetric
— HPLC

1 Both Methods Yield
Consistent Analysis

Final Composition Analysis




Production Process

1 Slurried in a 6,000 Gallon
Recrystallization & Coating Still

1 Discharges 4,500 Pound Batch into 5
Nutsches

1 Product is Dewatered
1 Product is Dried Using Tray Dryer




Product Homogeneity

1 Nutsches Tested to Ensure Uniform Coating
— Multiple samples taken from each nutsche
— Samples analyzed for DOA content
1 Testing Confirms Homogeneity
— HPLC
— Gravimetric
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Confirmation Batches

1 Optimal Parameters Determined
1 3 Confirmation Batches Produced
1 All Batches Specification Compliant

Water to Batch Size Dewatering Time Production Batch
(ratio) (min) \[e}
CXMAF6-16
CXMAF6-17
CXMAF6-18

Run Batch Size (Ibs)




IM Results

1 CXM-AF-6 Incorporated into PAX/AFX-196

1 [M Engineering Testing Performed by ARDEC
— 155mm M107
— 155mm M795










L essons Learned

1 Application of Knowledge Gained from Optimization
Program

— Plasticizer coating
— Processing conditions
— Drying conditions
— Analytical techniques
1 Product Improvement & Development
— CXM-AF-1
— CXM-AF-5
— CXM-AF-6
— CXM-AF-7
— CXM-10 Types |, I, & 11l
— CXM-11
— Rowanex Premixes




Affordability

1 Advantages to LAP Facility
— Affordable price
— Reduced cycle times
— Reduced equipment requirements
— Improved safety

Premix Intermediate Final Formulation Average $/1b

CXM-AF-6 PAX-196 Type | & I il

$6
$7 (Final MNX-795 price)

ROWANEX (RDX premix) ROWANEX 1100 $7

CXM-AF-7 MNX-795

CXM-10 Types |, Il, & llI PBXN-110 $20

CXM-11 PBXN-113 $20

$8 (Final PAX-196 price)



Conclusion

1 Successful Optimization Program
1 Lessons Learned Applied to Other Products
1 Premixes Offer Affordable IM Solutions




