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Introduction P-u, Hugoniot for Porcine Fat
In order to protect the human body against ballistic impact, an understanding of

the behaviour of its tissues and biological components under high strain-rate 0
loading and exposure to shock is required. Typically, ballistic simulants such as
ordnance gelatin and ballistic soap are used to assess impact events however;
there is a requirement for simulants to be more representative of the human
body. A rendered porcine fat was subjected to flyer-plate impact (76-882ms™) to
interrogate the material response at a strain-rate of c.10%’s" and thus gain
insight into the dynamic behaviour of the medium.
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- Lard behaves non-hydrodynamically under shock-loading i.e. it exhibits
strength
- Ballistic Gelatin has been shown to behave hydrodynamically under
shock, like water (Shepherd et al.)
————————————————————————————————————————————————————— - Porcine fat responds to shock in likeness with simple polymers. This is
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Experimental data obtained from a ring-up experiment with the porcine fat is
————————————————————————————————————————————————————— shown above. Utilisation of a novel target design in which a manganin
Results pressure gauge was embedded within the porcine fat has proved a successful
— method for the multiple shock-loading of such bio-materials. It is hoped that
4 the method will yield a value of Griineisen Gamma for the adipose material.
4
U, = 1.58 + 2.47u, o mET Conclusions

Initial research has shown that porcine fat - analogous to human fat deposits
surrounding the body’s vital organs - possesses strength under shock loading.
Us = 1.57 +1.77u, It is hence reasonable to suggest that other soft tissues within the human body
may exhibit strength under such loading regimes. Further, this work validates
the suggested requirement for tissue simulants to be more representative of
the human body.
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Principal Hugoniot Relationships (U.-u, above);
- Similarity between the behaviour of water and 20 wt.% ballistic gelatin
- Contrasting behaviour between the porcine fat and ballistic gelatin
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