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New Proposed Schematic




New Proposed Schematic




New Proposed Schematic




Stress-Strain Results: Live C4 at 10mm/s

Stress-strain curve (with error regions) live C4 at 10mm/s compression rate. Axial images shown
bottom and left; diametrical are top and right.



Live C4 Results
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Stress-strain curves (with error regions) live C4 at Tmm/s, 10mm/s, 100mm/s
compression rates.
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Stress-strain curve for silica particles (40-150mesh) in
PDMS (600,000 cSt viscosity) at 10mm/s compression
rate.
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Dimensionless peak flow stress, Str* (-)
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Dimensionless peak flow stress, Str* (-)
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Dimensionless peak flow stress, Str* (-)
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Viscosity profiles for simulated
C-4 binder (top left) and
simulated Semtex H (bottom
left). Top right image is a
simple schematics for binder
viscosity effects in a granular
mixture under applied force.



Viscous effects
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Stress-strain curves (with error regions) for silica particles (40-150mesh) in PDMS at
10mm/s compression rate.



Strain rate effects

100mm/s Il
10mm/s

1mm/s Il

Stress (kPa)

0 0.1 0.2 0.3 0.4 0.5
Strain (-)

Stress-strain curves (with error regions) for silica particles (40-150mesh) in 289 Pa's
PDMS at 1mm/s, 10mm/s, and 100mm/s compression rates.



Size and shape effects
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Stress-strain curves (with error regions) for monomodal silica particles (40-150mesh and 30-40
mesh), monomodal glass beads (50-70 mesh) and bimodal silica (75 wt% 30-40 mesh, 25 wt%

>230 mesh and 50 wt% 30-40 mesh, 50 wt% >230 mesh) in simulated C4 binder, and live C4 at
10mm/s compression rate.



Peak flow stress
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Peak flow stress values for simulated C4 for 1mm/s, 10mm/s, and 100mm/s compression rates.
“Large” indicates the percent of granular particulate material from the 30-40mesh silica. The
remaining “small” is >230mesh silica.



Live C4 Results
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Stress-strain curves (with error regions) live C4 at Tmm/s, 10mm/s, 100mm/s
compression rates.



Simulated C4 — effect of particle size

100mm/s Il
90 15 10mm/s
1Tmm/s
= 60
2l
<
n
0
Q
@ 30

0 0.1 0.2 0.3 04 0.5 0 0.1 0.2 0.3 0.4 0.5
Strain (-) Strain (-)

Stress-strain curves (with error regions) for live C-4 (left) and silica particles (40-
150mesh) in simulated C-4 binder (right) at Tmm/s, 10mm/s, and 100mm/s compression
rates.



Simulated C4 — effect of particle size
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Stress-strain curves (with error regions) for live C-4 (left) and silica particles (30-
40mesh) in simulated C-4 binder (right) at 1mm/s, 10mm/s, and 100mm/s compression
rates.



Simulated C4 — effect of particle size
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Stress-strain curves (with error regions) for live C-4 (left) and silica particles (50% from
30-40mesh silica, 50% from >230mesh silica) in simulated C-4 binder (right) at 1mm/s,
10mm/s, and 100mm/s compression rates.
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Peak flow stress
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Peak flow stress values for simulated C4 against live C4 for 1mm/s, 10mm/s, and 100mm/s
compression rates. “Large” indicates the percent of granular particulate material from the 30-
40mesh silica. The remaining “small” is >230mesh silica.



Viscous effects
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Stress-strain curves (with error regions) for silica particles (40-150mesh) in PDMS at
10mm/s (left) and 1Tmm/s (right) compression rates.



Viscous effects
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Stress-strain curves (with error regions) for silica particles (40-150mesh) in PDMS at

10mm/s (left) and 100mm/s (right) compression rates.




Strain rate effects
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Viscosity of simulated C-4 binder (left) and the associated granular stress-strain curves
(with error regions) for silica particles (40-150mesh) in simulated C-4 binder at 1mm/s,
10mm/s, and 100mm/s compression rates (right).



Strain rate effects
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Stress-strain curves (with error regions) for silica particles (40-150mesh) in 289 Pa-'s
PDMS (left) compared with silica particles (40-150mesh) in simulated C-4 binder (right)
at 1mm/s, 10mm/s, and 100mm/s compression rates.



Strain rate effects
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Stress-strain curves (with error regions) for silica particles (40-150mesh) in 29 Pa's
PDMS (left) compared with silica particles (40-150mesh) in simulated C-4 binder (right)
at 1mm/s, 10mm/s, and 100mm/s compression rates.



Deformative behavior of C-4
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Stress-strain curves (with error regions) for live C-4 (left) and silica particles (40-
150mesh) in simulated C-4 binder (right) at Tmm/s, 10mm/s, and 100mm/s compression
rates.



Simulated C4 — effect of particle size
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Stress-strain curves (with error regions) for live C-4 (left) and silica particles (75% from
30-40mesh silica, 25% from >230mesh silica) in simulated C-4 binder (right) at 1mm/s,
10mm/s, and 100mm/s compression rates.



Size and shape effects
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Stress-strain curves (with error regions) for silica particles (40-150mesh and 30-40 mesh) and glass
beads (50-70 mesh) in 97 Pa-s PDMS at 1mm/s compression rate (left) and 10mm/s compression
rate (right).



Size and shape effects
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Stress-strain curves (with error regions) for silica particles (40-150mesh and 30-40 mesh) and glass
beads (50-70 mesh) in 97 Pa-s PDMS at 10mm/s (left) and 100mm/s (right) compression rates.
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Estimated Hamaker Constant (zJ)

Hamaker constants — within composite
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Estimated Hamaker Constant (zJ)
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Hamaker constants — binder/substrate
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Estimated Hamaker Constant (zJ)
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Estimated Hamaker Constant (zJ)
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Estimated Hamaker Constant (zJ)

Hamaker constants — swab/composite
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Hamaker constants — Swab/particle
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Stress-Strain Results: Bimodal SiO, in Simulated C-4 binder
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Stress-strain curves (with error regions) for silica particles (75 wt% 30-40mesh, 25wt% >230
mesh) in simulated C-4 binder at 1Imm/s, 10mm/s, and 100mm/s compression rates.
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Stress-Strain Results: Bimodal SiO, in Simulated C-4 binder
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Stress-strain curves (with error regions) for silica particles (50 wt% 30-40mesh, 50wt% >230
mesh) in simulated C-4 binder at 1Imm/s, 10mm/s, and 100mm/s compression rates.
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Stress-Strain Results: Bimodal SiO, in Simulated C4 Binder
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Stress-strain curves (with error regions) for silica particles (100 wt% 30-40 mesh, 0 wt% >230
mesh; 75 wt% 30-40 mesh, 25 wt% >230 mesh; and 50 wt% 30-40 mesh, 50 wt% >230 mesh) in

simulated C4 binder at 1Imm/s compression rate.
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Stress-Strain Results: Bimodal SiO, in Simulated C4 Binder
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Stress-strain curves (with error regions) for silica particles (100 wt% 30-40 mesh, 0 wt% >230
mesh; 75 wt% 30-40 mesh, 25 wt% >230 mesh; and 50 wt% 30-40 mesh, 50 wt% >230 mesh) in

simulated C4 binder at 10mm/s compression rate.
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Stress-Strain Results: Bimodal SiO, in Simulated C4 Binder
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Stress-strain curves (with error regions) for silica particles (100 wt% 30-40 mesh, 0 wt% >230
mesh; 75 wt% 30-40 mesh, 25 wt% >230 mesh; and 50 wt% 30-40 mesh, 50 wt% >230 mesh) in

simulated C4 binder at 100mm/s compression rate.
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