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Fig. 1 SEM images of diamond: (a) Uncoated diamond; (b)

Cu-coated diamond
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Fig. 2 Schematic diagram of die of LSS (a) and separation
channel (b): 1—Resistance wire; 2—Cavity of upper die
Chamber; 3—Liquid of separate out; 4—Separation channel;

5—=Cold press blank; 6—Down pattern plate; 7—Ejector pin
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Fig. 3  Photo of fabricated diamond/Al composite in

application of heat dissipation prepared by LSS process
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Fig. 4 SEM image (a) and EDS pattern (b) of squeezed-out

liquid phase
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Fig. 5 SEM images showing fracture surfaces reinforced with

diamond/Al (a) and Cu-diamond/Al (b)
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Fig. 6 EMPA image showing Cu-diamond/Al composites

interfaces: (a) Measured position; (b) Element distribution

diagram
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Fig. 7 XRD patterns of composites: (a) Cu-diamond/Al; (b)
Diamond/Al
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Table 1 Thermo-physical and mechanical Properties of Al and Al/Diamond composites

Sample pl(grem ) /g k™ o/mm*s")  TC/AW-m K™') CTE/(10°K™") o/MPa
Bulk Al 2.698 0.895 - 237 23.5 -
Diamond 3.500 0.5 - 1200-2000 12 1000
Diamond/Al 2.933 (97.22)" 70.37 153.10 12.3 98.00
Cu-diamond/Al 2.969 (98.35)" 0.742 76.10 167.65 12.6 115.05
Pure Al (LSS) 2.657 (98.59)" 0.895 41.30 98.21 243 222.00
1) Relative density.
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Fig. 8 Experimental data and theoretical predictions for the

thermal conductivity in Al/diamond composites
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Microstructures and properties of diamond/Al composites
prepared by liquid-solid separation technology

ZHOU Hong-yu" % YIN Yan-1i%, WU Chun-jing', LIU Jun-you'*

(1. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. Institute of Emerging Technology and Industry, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: High performance diamond/Al composites for heat dissipation were manufactured by advanced cost-effective
liquid-solid separation (LSS) technology. The effect of Cu coating on the interface bonding and thermal conductivity of
composite materials were researched. The fracture morphology and interfacial behavior of composite materials were
analyzed by SEM, EMPA and XRD. The result show that the Al,Cu, compounds form from coating element diffuse and
Al matrix, which can enhance the interfacial bonding between the two phases and improve the properties of the materials.
After Cu coating, the density of the composites increases by 1.16%, the thermal conductivity increases by 9.50%, the
tensile strength increases by 17.39%. The thermal physical properties of Cu-diamond/Al are better than that of CE13
(controlled expansion) alloy. Additionally, the experimental data of thermal conductivity and coefficient of thermal
expansion of diamond/Al composites show the similar tendency with those by Maxwell and Kerner models, respectively.

Key words: diamond/Al composites; liquid-solid separation technology; coating; thermal conductivity; coefficient of

thermal expansion; electronic packaging
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