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INTRODUCTION: Foams are Critical Materials

AIM: Better Performing and Customized Foam Materials

SNL is involved in developing removable foams, high char foam encapsulants, 
and novel curable resins chemistry resulting in improved foam processing 

Example: Optimization of precursors for removable foams

• H2O contamination in epoxy and 
supporting resins has been identified as 
negatively affecting foam processing
• HPLC of  resin constituents shows 
evidence of hydrolytic degradation
• Currently considering pre-drying of 
resins and manufacturing adjustments to 
further increase foam quality

FUTURE WORK: Foam Stability and Alternative Application (Foam Injection)

DISCUSSION: Many Variables Affect Foam Properties

• Optimized IR and HPLC analytic techniques to support foam 
performance studies
• Developed a better understanding of Diels/Alder kinetics, viscosity 
and influences of foam constituent and their history 
• Identified hydrolytic damage from moisture contamination as a 
contributing factor to foam processing variability
• Developed foams with higher char under pyrolytic degradation
• Evaluated new gas generating reactions and alternative cure 
processes
• Org 1800 will continue to be instrumental for comprehensive foam 
optimization and innovative materials development at SNL

Conclusions

Superior foams depend on many variables: 
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Green: BMI-FGE (10% FGE)

Blue: BMI-FGE (20% FGE)

Red: BMI-FGE (30% FGE)

Black: BMI-FGE (50% FGE)

Pink: BMI-FGE (75% FGE)
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Moisture yields degradation product

Hydrolysis with external H2O and temperature
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Blue: BMI-FGE_60C melt blend_24h RT

Red: BMI-FGE_2h 60C_24h RT

Green: BMI-FGE+1%H2O_2h 60C_24h RT
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Properties

Performance Goal: 
Reduce encapsulant volatile

generation through development
of high-char foam with thermal

stability and suitable
mechanical properties.

New Hybrid Foam 

Encapsulant (Prepared using 

curable system with CO2

generating foaming agent)

Problem:
When encapsulant foam materials decompose 
under abnormal thermal conditions, gaseous 
volatiles are produced resulting in deleterious 
pressure increases.

Current status:
We have produced a first generation of high-char 
foam encapsulants with structural strength and 
good adhesion. Currently examined by systems and 
thermal modeling groups. We are working on 
additional improvements.

Interested customers:
DP firing sets and transportation containers.

Project leveraging:
Work is currently supported by Dept. 1816 (75K), 
1512 ($150K) and is synergistic with LDRD on stable 
foam materials ($190K)

For example: Improved char 
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Foam Volume and Cell Structure as a Function of Time

Foam processing and foaming   Diels/Alder reaction
for removability

Red: theorectical mix of 60%-828/40%-SR295 
Blue: Epon 828 component
Turquoise: SR295 tetra-acrylate component
Green: Old KCP 8121 batch 06BXJ651
Black: New KCP 8121 batch GJWH0001
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Cure kinetics

Epoxy and anhydride conversion with t,T
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Resin viscosity
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Important viscosity variations
affecting foam development
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Influence of individual constituents   

Example: Influence of phenylene-dimaleimide 

Systematic foam stability assessment
on non-curable resins
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