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Figure SI1: Storage and loss moduli of the rheology-tested ink formulations during the stress sweeps. 

MDPI
Stamp



FCT geometry theoretical porosity calculation: 

 Consider a rectangular prism constructed of layers of 3D printed struts. The struts have a 

diameter d and the center-to-center distance between the struts is L. The first layer comprises N 

printed struts oriented in the same direction and each layer is oriented orthogonal to the layers 

printed directly above and below. Furthermore, every other layer is staggered, where the printed 

struts are in-between those from two layers above and below. The figures below demonstrate this 

construction. 

 

 

 

 

 

 Thus, the height, width, and length of each layer is d, (n-1)L+d, and (n-1)L+d, respectively. 

Due to the staggered nature of the lattice, every four layers repeats. Therefore, only considering 



four layers, where the first two have N struts and the last two have N-1 struts, the porosity can be 

evaluated by comparing the volumes of the struts against the total control volume. The volume of 

a printed strut is that of a cylinder 𝑉𝑠𝑡𝑟𝑢𝑡 =
𝜋

4
𝑑2((𝑁 − 1)𝐿 + 𝑑), whereas the volume of a layer is 

that of a rectangular prism 𝑉𝑙𝑎𝑦𝑒𝑟 = 𝑑((𝑛 − 1)𝐿 + 𝑑)
2
. 

 Because the porosity is the empty space, 𝜑𝐹𝐶𝑇 = 1 −
(2𝑛+2(𝑛−1))𝑉𝑠𝑡𝑟𝑢𝑡

4𝑉𝑙𝑎𝑦𝑒𝑟
= 1 −

(2𝑛−1)𝜋𝑑

8((𝑛−1)𝐿+𝑑)
, 

the idealized porosity of the FCT geometry can be assessed by taking the limit as the number of 

struts in a layer goes to infinity 𝜑𝐹𝐶𝑇
∞ = lim

𝑛→∞
𝜑𝐹𝐶𝑇 = 1 −

𝜋𝑑

4𝐿
= 1 −

𝜋

4𝜂
, where 𝜂 = 𝐿

𝑑⁄  is the 

spacing ratio for the lattice structure. 

 




