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Abstract

High Thermal Conductivity Pyrolytic Graphite (HTPG) is a new material with a thermal conductivity
of about 1600 W/(m-K). This characteristic of HTPG can be used to develop high thermal conductiv-
ity composites for equipment requiring effective thermal management. In this paper, HTPG has
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been encapsulated in aluminum by brazing, and the thermal properties of composite substrate and
pure aluminum were compared under three different heating power of 5 W, 10 W and 15 W. The
results show that the thermal performance of high thermal conductivity pyrolytic graphite-alumi-
num composite substrate is obviously better than that of pure aluminum, and the thermal diffusiv-
ity is improved by about 4 times.
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Figure 1. Technology roadmap
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Figure 2. High thermal conductivity pyrolytic graphite and aluminum com-
posite component
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Table 1. Relevant data of test workpieces
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Figure 3. Layout of heat sources and temperature meas-
urement points
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Figure 4. Front temperature curve of aluminum parts
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Figure 5. Temperature curve of the back of aluminum parts
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Figure 6. Front temperature curve of graphite component
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Figure 7. Temperature curve of the back of graphite
components
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Figure 8. Comparison of maximum temperature differ-
ence curves on the front of aluminum and graphite parts
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Figure 9. Curve of maximum temperature difference
on the back of aluminum and graphite parts
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Figure 10. Front temperature curve of aluminum parts
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Figure 11. Temperature curve of the back of aluminum parts
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Figure 12. Front temperature curve of graphite component
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Figure 13. Temperature curve of the back of graph-
ite components
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Figure 14. Comparison of maximum temperature
difference curves on the front of aluminum and
graphite parts
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Figure 15. Curve of maximum temperature differ-
ence on the back of aluminum and graphite parts
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Figure 16. Front temperature curve of aluminum parts
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Figure 17. Temperature curve of the back of aluminum parts
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Figure 18. Front temperature curve of graphite component
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Figure 19. Temperature curve of the back of graph-
ite components
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Figure 20. Comparison of maximum temperature
difference curves on the front of aluminum and
graphite parts
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Figure 21. Comparison of maximum temperature
difference curves on the back of aluminum and
graphite parts
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