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Preparation and Properties of PETG Functional Composites for 3D Printing

QIU Yang, LI Songming, JIANG Shicai
(Composite Technology Center, AVIC Manufacturing Technology Institute, Beijing 101300, China)

[ABSTRACT] Functional materials of carbonyl iron powder (CIP)/poly (ethylene terephthalate-co-1, 4-
cyclohexanedimethylene terephthalate) (PETG) were prepared by solution blending. The structure and properties of
functional powders and filaments with different ratios were studied. The CIP/PETG functional powders and filaments were
formed by selective laser sintering (SLS) and fused deposition modeling (FDM) respectively. The effects of different CIP
mass fractions and forming processes on the properties of 3D printed products were investigated. The results show that:
The fluidity of CIP/PETG functional powders is directly proportional to the CIP mass fraction. The angle of repose of the
sample with 80% CIP mass fraction is 44.5°, and the Hausner ratio is 1.27, which basically meets the process requirements
of SLS. For CIP/PETG functional filaments, the surface roughness decreases and the ultimate tensile strength increases
with the decrease of CIP mass fraction. The 3D printed products of CIP/PETG functional materials possess heat
conduction and electromagnetic absorption properties, and the thermoelectric effects are positively correlated with the CIP
mass fraction. The thermal conductivities of the SLS-formed products and FDM-formed products with 80% CIP mass
fraction are 0.88 W/(m + K) and 0.84 W/(m - K) respectively, and the average reflection loss in the frequency range of
8-18 GHz is —10.96 dB and —11.47 dB respectively.
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