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effects of increase in the pressure of the environment appears first to aid the
formation of white layers and furthermore to increase their thickness. These
results and the earlier studies of the characterization of white layers from
fired cannons suggests that carbon from the gaseous environment of the propellant
combustion products and the pressures of gases have significant effects on the
formation and growth of white layers.

The white layers produced in the Navy cannon where NACO, low flame tempera-
ture propellant was used are compared with those produced in the Army cannons
where high flame temperature propellant was used. These observations are also
discussed.
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The temperatures are computed using implicit finite difference schemes.
The problem treated is a nonlinear one in radial heat flow. The problem with
cylindrical geometry is assumed to be axisymmetric and the coefficients in
the equation such as thermal conductivity are treated as functions of tempera-
ture. The boundary conditions are written in a general form allowing the use
of temperature, convection or heat flux boundary conditions. The nonlinear
problem is solved by using two finite difference schemes in tandem. The first
computes the temperatures at the n+) time step assuming constant coefficients
computed from a previous temperature distribution. This generates a temperature
distribution throughout the thickness which is used to compute new coefficients
for the second finite difference scheme which calculates the temperature dis-
tribution at the n+l time step. This process is continued until a steady state
or some desired level is reached.

At each time step, the program computes the thermal stresses associated
with the temperatures. In addition to this, when the temperature reaches a
certain level, called martensite start (Mg), the material begins to undergo the
martensite transformation. This transformation involves an increase in material
volume of about 3%-4%. A simple view of these transformation stresses is taken
and the stresses due to this volume change are computed as the temperature cools
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Results are presented for various boundary conditions including those
expected to exist in the quenching facility.
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