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The VISAR laser interferometry method was used to study the viscous 
properties of polymerized epoxy resin under shock compression in the 
pressure range 0.8—2.7 GPa (fig. 1). The Hugoniot is obtained in the 
coordinates mass velocity–the velocity of the shock wave, which is 
consistent with the data available in the literature (fig. 2). The 
dependence of the maximum longitudinal strain rate on the pressure 
behind the shock wave front in the form of a power relationship is 
obtained. The value of the exponent 5.5 was significantly higher than 
the exponent 4, which is typical for various materials [1]. The question 
of achieving a stationary propagation mode by shock waves in the 
performed experiments is considered. The viscosity coefficient of the 
polymerized epoxy resin is calculated, the values of which are in the 
range from 0.1 to 7.3 Pa·s for the obtained shock compression 
pressures.

Fig. 1. The experimental configuration. 
Cables and the second pair of pin gauges are not shown.

Fig. 4. Maximum longitudinal strain rate within shock wave front 
versus pressure behind shock wave front.

Fig. 2. The measured Hugoniot data on the wave 
velocity - particle velocity plane compared with previous results. 
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Fig. 3. Evolution of shock wave front in polymerized epoxy resin with 
increasing propagation distance (4.62 - 14.57 mm) at P~1.3 GPa. 

The dashed lines correspond to the measured maximum velocity 
gradients in wave fronts
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Fig. 5. Viscosity coefficient versus pressure behind shock 

wave front.
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The scaling law relationship 
between pressure and maximum 
longitudinal strain rate for 
polymerized epoxy resin (fig. 4):

The viscosity coefficient (fig. 5) 
was calculated using the 
formula [8]:

µs

where τ is the maximum shear 
stress.

Conclusions:

1) The obtained exponent 5.5 is 
noticeably higher than the 
universal value 4. The 
explanation of the difference, 
apparently, must be sought in 
the difference between the 
mechanisms of plastic 
deformation of high-molecular 
substances such as epoxy 
resin and metals, mainly for 
which n≈4 is true.
2) As the stress increases, the 
viscosity coefficient decreases, 
which is probably due to the 
heating of the material behind 
the shock front.
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