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Development and Key Manufacture Technique of Functional Surface Structures for Heat Transfer

TANG Yong, PAN Min-giang, TANG Xing—Xian
(School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510640)

Abstract: Functional surface structures for heat transfer refers to the structures with different morphology, scales and
dimensions processing on a solid surface for heat transfer. The complex functional surface structures have wide application
prospects on the thermal control of highly—integrated chip. How to actively design the functional surface structures according
to heat requirements and propose suitable high—efficiency low—cost manufacture method is the key issue for solving the
problem of high heat flux. Based on analyzing the research on present state of functional surface structures for heat transfer,
the key manufacture techniques of functional surface structures are discussed in detail. Furthermore, the priority research areas
for the future study of functional surface structures are brought forward, which aim to the micronization and complication of
surface structures, and high—performance low—cost manufacture methods.
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Fig.1 Trend of macro structure for thermal—emissive
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Fig.2 Several common substructures and microstructures
on the surface
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Fig.3 Two common microstructures in the micro heat pipe
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Fig.4 Cutting or extruding method for external—fin tubes
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Fig.5 Principle of planning for integral—fin heat sink
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Fig.9 Microgrooves for cooling by ploughing—extruding
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Fig.10 Principle of ploughing—extruding for microgrooves
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Fig.11 Formation of microgrooves on the surface of copper
strips by ploughing—extruding process
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