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The Dynamic Strength of Polymers is not well 
characterized
- Little work done regarding strength in the shock 

regime
- Recent particle tracking experiments performed by 

Bober et al indicated that silicone has a flow strength 
of 500 to 750 MPa, stronger than some metals

- Epon 828 Epoxy
- Has been previously investigated in planar 

impact experiments
- Can be polymerized with a variety of curing 

agents
- Many shock Hugoniot datasets in the literature 

fail to list curing agent
- Often assumed that the Equation-of-State (EOS) 

is the same regardless of curing agent

Particle Tracking Experiments in Silicone
[Bober et al (2019)]

[LASL Marsh Compendium]
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Pressure and Strain Rate Hardening

Lea and Walley [High Strain Rate Metal Plasticity]

Prime et al (2019)
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Tamped Richtmyer-Meshkov Instability 
(RMI) Experiments

Olles et al (2021)

Vogler et al (2021)
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Experimental Details and Setup
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Evaluating Radiography Data
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Cu – Epon828 
Contact Surface
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Evaluating Radiography Data

Shockwave
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Extracted Contours
- Contour locations can be used for three evaluations:

1. Obtaining particle velocities (up)
2. Obtaining shock velocities (Us)
3. Obtaining shock compressed density
4. Comparing experiment to simulation in time to find the dynamic strength of a material

Material Interface Shock
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Relating Experiment to Simulation
- Two material specific properties that need to be accurately represented

- Equation-of-State (EOS)
- Mie-Grüneisen

- Strength Model
- Elastic Perfectly-Plastic

- These are typically done using two separate types of experiments
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Calibrating an Equation-of-State (EOS) from 
Us-up Data

Fit with all data 
Fit with one point filtered out

Fit on RMI data alone
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EOS calibrated to RMI datapoints best 
reproduces Anderson (2002) data

- Simulation performed under hydrostatic conditions
- Matched the shock behavior with a 0.48% difference between simulation and experiment

Fit with all data 
Fit with one point filtered out

Fit on RMI data alone
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Calibrating dynamic strength
Frames of interest
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Loading Conditions

EPOXY

COPPER
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Conclusions
- Epon 828/DEA can exhibit dynamic 

strengths around 1.5 GPa at strain 
rates of 106 1/s which is higher than 
copper and comparable to high 
strength metals such as tool steel

- Showed a method for calibrating both 
the EOS and the dynamic strength off 
of a single type of experiment

- This method eliminates the need 
for two separate types of 
experiments

- Contributed to the available Hugoniot 
data for Epon 828/DEA

- Presented a validated EOS in the 4-12 
GPa Hugoniot stress range

EPOXY

COPPER
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