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Table 1 System parameters of printing process

Parameter Value
Printing speed/mm-s ' 150
Recoating speed/mm-s ' 100
Roller traverse speed/rad-s ™ 6
Thermosetting temperature/°C 180
Thermosetting time/min 180
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Table 2 Experimental parameters of printing process

Experiment Layer thickness/pm Inkjet density/%

1 75 150
2 100 150
3 125 150
4 150 150
5 180 150
6 75 50

7 75 75

8 75 100
9 75 125
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Fig.4 Appearances of green parts under different powder layer
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Fig.5 Green density under different powder layer thicknesses (a) and
inkjet densities (b)
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Fig.6 Longitudinal sectional morphologies of green parts under different powder layer thicknesses and inkjet densities: (a) 75 pum/150%,
(b) 125 um/150%, (c) 180 um/150%, (d) 75 um/50%, (e) 75 pm/75%, and (f) 75 pm/100%
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Fig.7 Dimensional accuracy of green parts under different powder layer thicknesses (a) and inkjet densities (b)
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Mechanism of Pure Copper Binder Jetting Additive Forming and Sintering Densification

Lv Shaobo', Yang Yongqiang', Wang Di', Liu Linging', Wu Shibiao', Zhang Shiqin’, Jiang Fei'
(1. College of Mechanical and Automobile Engineering, South China University of Technology, Guangzhou 510641, China)
(2. Guangzhou Leijia Additive Technology Co., Ltd, Guangzhou 510385, China)

Abstract: The printing process and the debinding sintering process were carried out step by step to realize the pure copper processing with high
laser reflectivity and high thermal conductivity. The process parameters of pure copper binder jetting additive manufacturing were studied. The
effects of powder layer thickness and inkjet density on green parts forming performance were studied. At the same time, the effects of sintering
atmosphere and sintering temperature on the densification process of the parts were studied. The results show that the combination of powder
layer thickness of 75 um and inkjet density of 50% can ensure the density and compression strength of green parts, resulting in high dimension
precision and high surface quality. The driving force in hydrogen atmosphere is stronger than that in vacuum, and the surface oxide layer can be
effectively reduced by the introduction of hydrogen. The compactness of sample treated at 1060 °C is 77.70%, the carbon residue forms pores to
restrain the sintering process, and the compactness of sample treated at 1070 °C is 93.94%. It points out the direction for further optimizing the
manufacturing process of binder jetting with pure copper.

Key words: binder jetting additive manufacturing; pure copper; process parameters; sintering densification; hydrogen sintering
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