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Abstract The selective laser sintering technology is applied to the formation of phenolic resin/flake graphite hybrid
powder by using the phenolic resin powder as the binder and the functional devices with excellent properties such as
high conductivity, high thermal conductivity, and so on are produced. The forming mechanism of such hybrid
powder via laser sintering is clarified. The finite element method is used to analyze the variation of the heat affected
zone during the laser sintering process, and a set of reasonable process parameters for sintering are determined.
Based on the combination of the aforementioned parameters, the rapid preparation of porous graphite skeleton is
realized, which verifies the feasibility of the above-mentioned process.
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Fig. 1 TG curve of mixture Fig. 2 SEM image of sintered graphite
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Table 1 Thermophysical parameters of mixture

T /C 20 100 150 200 250 300 350 400 500
Specific heat Cp/(J*K ' +kg) 619 632 650 668 682 694 710 695 677
Density o /(kgem ) 983 1002 1020 1031 1030 1025 1019 1012 998

Thermal conductivity A /(Wem ™ '+°C)  23.4 26.6 28.0 30.6 32.9 35.5 36.6 33.4 29.5
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Table 2 Influence of scanning speed on heat affected zone

Scanning speed V /(mme+s ') 1000 1500 2000 2500 3000
Heat affected zone width /mm 0.60 0.52 0.46 0.44 0.42
Ablation zone width /mm 0.23 0.17 0.09 0.005 0
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Table 3 Influence of laser power on heat affected zone

Laser power P /W 10 15 20 25 30
Heat affected zone width /mm 0.38 0.42 0.46 0.51 0.55
Ablation zone width /mm 0 0 0.09 0.20 0.26
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Table 4 Influence of scanning spacing on repeated melting zone

Scanning spacing D /mm 0.1 0.2 0.3
Depth of repeated melting zone H /mm 0.27 0.15 0.10
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Table 5 Test results of bending strength

Serial number 1 2 3 ! 5 6
Bending strength /MPa 1.79 1.67 1.57 1.58 1.80 1.80
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Fig. 5 Examples of porous graphite skeleton. (a) Diamond CAD model; (b) physical model
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