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Statistical Analysis of Multiscale Boundary Element on Heat Transfer of
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Abstract: Functionally graded materials have continuous distributions of physical properties over the entire
structure. The graded layers with continuous material characteristics also greatly reduce the stress concentration
at interfaces between distinct material layers. Thus, this type of composite material is widely used in many engi-
neering fields, such as the aerospace and nuclear reactor. A statistical multiscale analysis method based on the
boundary element model is given to study the stationary heat conduction problem of functionally graded materi-
als. Based on the characterization of microscopic configuration of functionally graded materials, which own con-
tinuous distributions of thermal properties by gradually changing the volume fractions of constituent materials,
the multiscale boundary element model and statistical multiscale algorithm for computation of macroscopic e-
quivalent parameters are brought forward. The proposed multiscale boundary element analysis algorithm is veri-
fied by comparison with the experimental results. The results demonstrate that the statistical multiscale bounda-
ry element analysis method is valid to predict the heat transfer performances of functionally graded materials.
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