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3D Printing of Wood-based Composites for High-end Custom Carton

JIANG Kai-yi®, GUO Yan-ling", ZHANG Hui", YU Yue-giang”
(a.College of Engineering and Technology b.College of Mechanical and Electric Engineering,
Northeast Forestry University, Harbin 150040, China)

ABSTRACT: The work aims to research and develop a high valued sustainable rosewood/PES composite as packaging
material, for the purpose of adapting to the global sustainable developing trends of high efficiency, energy saving,
low carbon emission and environmental compatibility, and complying with the requirement of high-end individual cus-
tom carton. Laser sintering of 3D printing technology was selected as the advanced prototyping technology to produce in-
dividual custom packaging product with complex structure. Combined with mechanical testing and microstructure char-
acterization, the sintered part’s properties and the effect of processing parameters on the properties were studied. Rose-
wood/PES composite powder compositions had an even distribution, and good flowability during spreading. The sintered
part possessed natural rosewood appearance and aroma. The interface between wood fiber and PES was formed through
mechanical interlock. The sintered part had good mechanical strength and forming accuracy. The tensile strength
and bending strength of sintered parts reached the peak of 4.88 and 7.87 MPa at a laser power of 9 W, respectively.
Rosewood/PES composite has been shown to be extremely processable when applied in laser sintering and it realizes the
high added-value utilization of the remainder of precious material processing. 3D printing can enable the design and pro-
totyping of high-end custom packaging product with complex structure.
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Tab.1 Performance parameters of material compositions

PEfE LU N TR B AR I/ WAL T3/ A8/ CO, HEjif 5/ AL AR
ZH pm ’ (gem™) (W-mK™) (MJ-kg") (kg'kg") Mz C
aK 40 ~ 100 ASHR 0.76 ~ 1.00 0.26 0.01 0.93 79 ~ 110
REER 180 ~250 ASHR ) 1.37 ~ 1.46 0.183 148 15.3 220 ~ 230
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Tab.2 Selection of laser power for laser sintering
experiments
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Fig.2 SEM of rosewood/PES blend
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Fig.8 Rosewood/PES custom carton in kind
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