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Effects of Dimension, Density and Arrangement of the Unit Cell of the
TPMS on Contact and Flow Areas of Combined TPMS Structures
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Abstract

The triply periodic minimal surface (TPMS) structure is characterized by a high surface-to-volume (S/V) ratio and the separated internal

structure for flow. Combining the different TPMS structures can provide unique flow and strength characteristics. This paper investigates

the effects of dimension, density and arrangement of the unit cell of the TPMS on contact and flow areas of combined TPMS structures.

Several representative TPMS structures, including primitive, gyroid and diamond structures, are adopted to design gradient and

heterogeneous types TPMS structures. The estimation method of contact and flow areas using an image processing technique is proposed.

Python software is used to predict contact and flow area. The influence of the combination method of TPMS on contact and flow areas in

the contact surface of combined TPMS structures with different shapes is investigated. Based on the results of the investigation, an

appropriate combination method of TPMS structures is discussed.

Keywords : Triply periodic minimal surface, Contact area, Flow area, Combination method
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Fig. 2 Estimation method of contact and flow areas

Table 1 Equations and densities for different TPMS
structures[13, 14]

Density

Type Equations (0. %)

Primitive cos(2mx)+cos(2my)+cos(2nz) = p

sin(2nx)cos(2my)+sin(2my)cos(2nz)

+sin(2nz)cos(2nx) = p 10-70
cos(2mx)cos(2my)cos(2nz)-

sin(2nx)sin(2my)sin(2nz) = p
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