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1. Introduction
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Table 1. Rocket motor failure rate according to the type
Rocket Motor Type Failure Rate Production Year  Import Year
A 0.15% '80 ~'81 '80 ~'85
B 11.7% '81 ~'82 '90 ~'92
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Fig 1. Photograph of AIM-9 missile assembly Fig 2. Photograph showing the cracked area of rocket motor body

3. Investigation

3.1 Material Properties of Rocket Motor Body
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Table 2. Chemical analysis of failed rocket motor body
B Composition (wt %) Design
<! Si Cu | Mn Mg Cr Zn Fe Al ation
Failed .
1 0.40 1.5 0.02 23 0.21 5.6 0.31 |Remain| Al7075
par
Table 3. Mechanical properties of failed rocket motor body
: Tensile Yield : Hardness Hardness
Material - Elongation 2
strength strength (Guideline) | (Measured)
Al7075-T6 83ksi 73ksi 23% 150(Bhn) 157(Bhn)

3.2 Visual Examination
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Fig 3. Photograph showing the Fig 4. Photograph showing the
fracture surface of the used A Type fracture surface of the unused A Type

Fig 5. Photograph showing the fracture surface of the used B Type

3.3 Fractographic Analysis
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Fig 6. SEM micrograph showing the mud Fig 7. SEM micrograph showing intergranular

crack considered as corrosion products cracks along the grain boundary
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Fig 9. EDS spectra of corroded area Fig 10. EDS spectra of rocket motor surface
3.4MetallographicAnalysis
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Fig 11. Composite metallographs showing the intergranular branch cracks
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3.5 Stress Analysis
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Fig 12. Schematic drawing of rocket motor channel

Table 4 Residual stress of rocket motor body

Used A Type +10.7ksi -4.,1ksi
Unused A Type +11.1ksi -17.3ksi
Used B Type -9.6ksi -18.5ksi

4_ Discussion

4.1 Stress corrosion cracking
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4.2 Corrosion
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4.3 Residual Stress
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5. Conclusions
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