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Leakage Mechanism and Solutions at Embedded Pipes in
Aluminum Alloy Casing
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Abstract: To solve the leakage problem during the sealing test of an aero-engine aluminum alloy casing formed by an
embedded pipe, the mechanism of the leakage was analysed by micro/macro structure observation and digital X-ray
real-time imaging (DR) technology, and then the solution measures were formulated. With the analysis of the structure and
process characteristics, it is clear that the leakage is caused by the gap between the embedded stainless steel tube and the
aluminum matrix and the metallurgical defects of the aluminum matrix. However, limited by the X-ray detection capability,

this metallurgical defect cannot be identified by conventional nondestructive testing. Finally, the optimization of the casting

process has been taken to solve the leakage problem of the casing.
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Fig.1 Pipe on the support plate of the casing
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Fig.2 Leakage of the casing
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Tab.1 Physical properties of the stainless steel tube and
aluminum matrix®
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Fig.3 Metallographic structure of the embedded stainless steel tube and aluminum matrix
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Fig.4 Sectional structure of the support plate: (a) macrostructure, (b) OM image
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Fig.6 Exhaust column set on the casing support plate
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