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1.1. Optimization of solution concentration 

Flux, which was used in the field of welding, could play a role in eliminating oxide layers and 

preventing the forming of new oxide layers. In this paper, the flux was added into the printing head 

and floated on the molten metal. The layer of flux would isolate the molten matrix from air and 

remove the oxide layer on the surface of Cu-CF. Different weights of flux were added into the printing 

head, and the printable distances were measured. As shown in Figure S1b, with the increasing of the 

weight of flux, the printable distance increased linearly. When the weight was more than 30mg, the 

flux would flow out of the nozzle and influenced the quality of printed composites. That was because 

excessive flux would prevent the matrix from being fed into the nozzle.  

In order to keep printing, the weight of flux should remain constant. In this paper, the Cu-CF 

was pretreated with flux solution, and the consumed flux inside the printing head would be 

supplemented. The concentrations of 0%, 2%, 4%, 6%, 8%, 10% and 12% were chosen, and the whole 

printing distance was 150mm. As shown in Figure S1c, when the concentrations were 10% and 12%, 

the printing would keep stable and continuing. In addition, the extra flux would flow out of the 

nozzle when the concentration was 12%. Therefore, the concentration of 10% was proper.  

 



 

 

Figure S1. (a) The image of Cu-CF/Pb50Sn50 printed without flux; (b) The printable distances varied 

with the weights of flux inside the printing head; (c) The printable distances varied with the 

concentrations of flux solution. 

 

 



 

 

Figure S2. Morphologies of fracture surface for composite specimens at different temperatures. 


