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Design and Rapid Preparation of High Compressive Graphite Ceramic Composite

Types with Low Thermal Conductivity
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Abstract : The traditional water-glass sand type has disadvantages of low recycling rate, poor storage stability and
serious environmental pollution. A combination of selective laser sintering and impregnation reinforcement tech-
nology was adopted to develop a graphite ceramic composite type with low thermal conductivity and high
strength, intending to replace the water-glass sand type and reduce the environmental pressure. The graphite-ce-
ramic composite type was designed based on a theoretical model of tandem thermal conductivity, and the relation-
ship between different functional layer thicknesses and thermal conductivity coefficient were determined. The
effects of graphite/phenolic resin hybrid powder composition and silica-sol impregnation reinforcement process
were investigated on the thermal conductivity coefficient and compressive strength of the sparse thermal insula-
tion layer and the impregnation reinforced layer. Finally, graphite-ceramic composite types with thermal conduc-
tivity coefficient less than 2 W/(m + K) and compressive strength higher than 10 MPa were rapidly prepared., and
pouring was conducted, verifying the feasibility of replacing water-glass sand types with graphite-ceramic com-
posite types.
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Influence of Process Parameters on Forming Quality of H13 Steel by WAAM

Jiang Shuxin, Li Fengguang
(School of Materials Science and Engineering, Hubei University of Automotive Technology)
Abstract:In order to determine the optimal process parameters of H13 steel by WAAM single-layer and single-
pass forming, the experimental combination of deposition current of 80~240 A and deposition speed of 2~6 mm/
s, the experimental combination of 5% O, +95% Ar., 10%CO, +90% Ar and 20% CO, +80% Ar were selected on
the H13 steel substrate after quenching and tempering treatment. The influence of process parameters on the
forming of single-layer single-pass layer was analyzed through evaluation indexes of reinforcement coefficient and
forming coefficient. The results indicate that the reinforcement coefficient and forming coefficient are decreased
with the increase of deposition current, and the reinforcement coefficient reaches the maximum of 3.79 under the
experimental combination of 120 A and 6 mm/s, which reaches the minimum of 2.11 at 240 A and 6 mm/s. The
forming coefficient reaches the maximum of 8.56 under the experimental combination of 80 A and 2 mm/s, which
reaches the minimum of 3.42 at 200 A and 6 mm/s. Therefore, when deposition current is 120 A, deposition
speed is 4 mm/s and protective gas is combination of 20% CO, +80% Ar, forming parts with desirable quality can
be obtained.

Key Words: Arc Additive Manufacture, Wire, Reinforcement Coefficient, Forming Coefficient
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