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Abstract: The requirements of material property data management was elaborated based on the analysis of CCAR33. 15 air-
worthiness requirements and on the typical case of commercial aircraft engine, aiming to realize the full-lifetime management
of material data of metallic materials, non-metallic materials, composite materials, additive manufacturing materials, and
weld joints, whilst the requirements on the storage, searching, traceability establishing and calculation of the material test
data, material pedigree data, statistical data and design allowable data was analyzed. A database system solution on materi-
als property data management was introduced, where differentiated sub-unit with customized data structure were established
for different type of materials and manufacturing processes, smart linkages across different data modules were built to meet
the lifetime traceability requirements, and data calculation programs were integrated to the database system to realize the in-
tegration of data reading, calculation and writing, to finally support the materials airworthiness verification.
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Fig. 1  Correlation between data of each stage
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Fig. 2 System functional logic
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Fig. 3 System functional structure of material database system
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Table 1 Analysis methods of typical material data’!'! 2

14]

No. Property type Statistical basis Analyzing methods

1 Chemical composition Typical Mean value

2 Physical properties Typical Mean value

3 Elastic properties Typical Mean value

4 Tension strength A-Basis, B-Basis, -30 Basis Reduction ratio regression analysis, parameter estimation

5 High cycle fatigue A-Basis, B-Basis, -3¢ Basis Maximufn likelihood estimation n.()nlir'lear
regression method, parameter estimation

6 Low eycle fatigue A-Basis, B-Basis, -3 Basis Maximum likelihood estimation, n‘()nlir‘lear regression

method, parameter estimation
7 Creep and rupture A-Basis, B-Basis, -3¢0 Basis Nonlinear regression method, parameter estimation
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