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Conventional Warfare: Ballistic, Blast, and Burn injuries 

SUMMARY 

The complexities of wound ballistics include not 
only the physical characteristics of the wounding pro-
jectile but also the biophysical characteristics of the 
target tissue. No single property of a projectile can 
explain all aspects of a wound. In the past, projectile 
velocity was considered to be the major determinant of 
a wound. Later ballisticians emphasized kinetic en-
ergy. Contemporary researchers view kinetic-energy 
transfer as the most important determinant of the 

of a wound. Thcrc is truth in this contcn 
but even a theory of kinetic-energy transfer suf-

fers from several limitations: 
All of the energy transferred by the projectile 

does not necessarily damage tissue. Projec-
tile deformation or fragmentation requires 
energy, and a small portion of the energy 
appears as heat. The magnitude the 
errors that arise from these energy-transfer 
mechanisms needs to be studied. 

The division of transferred energy into cutting 
and stretch is distinctly unequal. If 
Harvey’s estimate is correct, one can show 
that very little of the energy transferred in 
the formation of a typical soft-tissue wound 
actually causes tissue damage. Even if 
Harvey’s data substantially overestimate the 
amount of kinetic energy spent on tempo-
rary cavitation compared with the perma-

nent cavity, it is apparent that total energy 
transfer will apparently predict tissue 
damage poorly. 

There may be little relationship between 
energy transfer, muscle damage, and the 
resulting medical problem. In the rather 
benign wounds of entrance and exit caused 
by an M43 ball (Figures 4-49 and 4-50), 
tissue damage (as quantitated by the 
amount of in of 
extravasation and concussion requiring 
debridement) was small. Yet treating this 
wound required substantial effort-the 
permanent cavity included the femoral 
artery (Figure 4-51). 

Any meaningful theory of wound ballistics must 
recognize that the interaction of multiple factors deter-
mines the nature of a wound. Although a projectile’s 
wounding potential is determined by its mass and 
velocity,factors suchasconstruction,stability, and the 
body part that is hit determine the extent to which that 
potential is realized.” 

Two combat casualties from the Vietnam War 
(Figures 4-52 through 4-55) may illustrate this funda-
mental insight. Both soldiers were struck in the fore-
arm by bullets fired from assault rifles at ranges 
of about 20 m. The soldier shown in Figure 4-52 
sustained a minor soft-tissue injury, while the soldier 

Fig. 4-49. This photograph,
together with Figures 4-50 and 
4-51, shows a casualtywho sus-
tained a perforating wound of 
the left thigh made by an M43 
ball. This is the wound of en-
trance. 
Source: Wound Data and Muni-
tions Effectiveness Team 
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