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measurements of fracture toughness. This criterion also excluded tests with damage of the type that violates the basic concept of fracture 
toughness measurement, including the arm breakage and load-point damage noted in the tests. Plots of K., versus Aa/W showed increasing 
resistance to crack growth for quasi-isotropic layups and constant resistance to crack growth for predominantly 90° fiber layups. 
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Conventional tank battles are an important aspect of current and future warfare techniques. Even though our mechanized 
weaponry is extremely accurate, we should not embrace the mindset that the best in tank gun accuracy has been achieved. We 
can should embrace the mindset that the best in tank gun accuracy has been achieved. We can and should do more! The 'fleet 
zero' concept brought about by the downsizing trend in today's army means that zeroing exercises will be conducted for the 
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Two types of ASTM A723 steels have been investigated for their tow cycle fatigue behavior (less man 10* cycles to failure). Specimens 
were tested in four-point bending, both with and without notches, and the measured fatigue lives were compared with those predicted by 
Neuber notch analysis (classic and elastic/plastic remote applied loading), and standard fracture mechanics life prediction techniques. 
Comparison of measured and predicted lives indicates that the elastic/plastic Neuber analysis underpredicts the measured fatigue life by 
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over the full range of strains investigated. 
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The stress distribution in the wall of a hollow steel cylinder that had been autofrettaged varies from compressive at the mside 
diameter to tensile at the outside diameter. The question of how the RockweU-C (Re) hardness varies with residual stress was 
treated previously. In order to generalize the previously developed concepts, in this report the hardness in the wall was 
measured as a function of radial position using various hardness testers. Each of the hardness testers used a different applied 
load to indent the sample surface to measure its hardness. The residual stress of the sample was measured using ultrasonic 
techniques. From a model proposed by Frankel, Abbate, and Scholz, the relationship between the residual stress and the onset 
of plastic deformation was derived, and the experimental dependence of Re on residual stress was shown. From previous work 
we saw that the effect of residual stress on measured hardness stems from the effect of stress on the onset of plastic 
deformation: plastic deformation is delayed and hardness is increased for a compressive residual stress, and plastic deformation 
is enhanced for a tensile residual stress, therefore the measured hardness is decreased. From this work, we see that the effect 
is detectable for the tests using larger loads, Re and Rockwell-D (R„), and becomes washed out for the tests using lower loads 
(Le.,less total plastic deformation). The Rockwell-A (RJ and the Mkrodur« testers using Vickers indenters did not show the 
hardness dependence on residual stress. We point out that (a) Rockwell-C and Rockwell-D hardness tests on gun steel should 
be done with an awareness that residual stress can affect the results, and (b) careful Rockwell-C and Rockwell-D tests can be 
used to obtain residual stress distribution. 
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The first known gun barrel thermochemical erosion modeling code is presented. This modeling code provides the necessary missing 
element needed for developing a generalized gun barrel erosion modeling code Out can provide analysis and design information that is 
unattainable by experiment alone. At the current stage of code development, single-shot comparisons can be made of either the same gun 
wall material for different rounds or different gun wall mitrrials for the same round. This complex computer analysis is based on rigorous 
scientific thermochemical erosion considerations that have been validated in the reentry nosetip and rocket nozzle community over the last 
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and axial position. In addition, Otis output can be coupled to FEA cracking codes. At the peak heat load axial position, predicted single- 
shot thermochemical wall erosion showed uncracked gun steel eroded by a factor of one hundred million more than uncracked chromium. 
For chromium plated gun steel, with its associated crack profile, it appears mat gun steel ablation at the chromium cracks leaves 
unsupported chromium, which is subsequently removed by the high-speed gas flow. 
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