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Abstract The purpose of this study was to increase product reliability by improving the durability of the
breech block for a 30mm Automatic Gun. The breech block is a key component of a gun that functions
as chambering, closing, and extracting. The breech block requires high reliability, which needs to be
improved because cracks of a breech block can occur early in operation. Cause analysis confirmed that
the crack is caused by repeated impacts. Therefore, the following improvement measures were studied,
and the effects were demonstrated using a firing test. The energy of impact absorption was increased
by changing the material, and the stress concentration was mitigated by increasing the value of R. In
addition, the fatigue life was increased by adding Shot-peening, deleting chromium plating, and
changing the forging method. The firing test did not show firing trouble for up to 5,000 rounds. The start
timing of the crack was delayed, and the depth was small. Therefore, the improved product was more
durable than the existing product. This study can be used as a useful reference when assessing the

improvement of the durability of similar products, life study, and criteria for crack acceptance.
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Fig. 1. Breech Block and Surrounding Components
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Fig. 2. Crack of Breech Block
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Fig. 3. Stroke of Parts over Time
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Fig. 5. Impact Force and Impulse(Breech-Locking
Block)
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Fig. 7. Tensile Stress Analysis of Breech Block
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Fig. 9. SEM(Scanning Electron Microscope) analysis of Fracture Surface
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Table 1. Results of Tension & Impact Test

SNCM439 MIL-S-46119
Tensile(Mpa) 1026 1210.9
Yield(Mpa) 879 1119.5
Flongation(%) 17.1 19
Absorbed energy()) 412 86.3
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Table 2. Comparison of Improvements

Items Before After Effect
Material SNCM 439 MIL-S-46119 Impact resistance(t)
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Fig. 10. Check Area of Crack
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Table 3. Comparison of Crack Length

Before After
Rounds | Crack Length(mm) Crack Length(mm)
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