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S.1.: Elastic Properties of Rigid Jointed 2D Lattice Materials 

The elastic mechanical properties are presented herein for all 13 lattice topologies considered in the study. The following 

equations were utilized to create all charts presented in the paper. For all equations, H and L are, respectively, the in-

plane thickness and the length of a reference cell element. �
�

� is the relative density of the lattice material, �
�

� is the 

homogenized stiffness matrix that considers both stretching and bending terms of the rigid-jointed lattice network. 

(���)�� and (���)�� are the homogenized Young modulus computed for the x and y directions, ��� is the homogenized 

shear modulus, (��)�� and (��)�� are the Poisson coefficients for xy and yx directions of the lattice material. 

 

1) Square Lattice Material 

 

Figure (S1) Microstructure of the 2D square lattice material 
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2) Triangular Lattice Material 
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Figure (S2) Microstructure of the 2D triangular lattice material 
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3) Kagome Lattice Material 

 

Figure (S3) Microstructure of the 2D Kagome' lattice material 
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4) Lattice Material with Schlafli Symbol of 33.42 

 

Figure (S4) Microstructure of the 2D lattice material with Schlafli symbol of 33.42 
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5) Lattice Material with Schlafli Symbol of 34.6 
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Figure (S5) Microstructure of the 2D lattice material with Schlafli symbol of 34.6 
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6) Double Hexagonal Triangulation (DHT) Lattice Material 

 

Figure (S6) Microstructure of the DHT lattice material 
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7) Semi-Uni- Braced Square (SUBS) Lattice Material 

 

Figure (S7) Microstructure of the SUBS lattice material 
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8) Triangular- Triangular (TT) Lattice Material 

 

Figure (S8) Microstructure of the TT lattice material 
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9) Semi-Double Braced Square (SDBS) Lattice Material 

 

 

Figure (S9) Microstructure of the SDBS lattice material 
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10) Uni- Braced Square (UBS) Lattice Material 
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Figure (S-10) Microstructure of the UBS lattice material 
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11) Double-Braced Square (DBS) Lattice Material 

 

Figure (S11) Microstructure of the DBS lattice material 

 

�
�

� =
��

�
= �

�

� �
0.3536 0.1464 0
0.1464 0.3536 0 

0 0 0.1464 
� + ��

�

��
�

�
0.0063 −0.0063 0

−0.0063 0.0063 0
0 0 0.0022

�, �
�

� = 4.8284 �
�

�
� 

(���)�� = (���)�� = 7�
�

� �
148 + 9�

�

�
�

3536 + 63�
�

�
�

� , ��� =
�
�

�

5000
�732 + 11�

�

�
��, (��)�� = (��)�� = 3 �

488 − 21�
�

�
� −

3536 + 63�
�

�
�

� 

 

12) Patched Kagome' Lattice Material 

 

 

Figure (S12) Microstructure of the patched Kagome' lattice material 
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13) Semi-Hexagonal Triangulation (SHT) Lattice Material 

 

Figure (S13) Microstructure of the SHT lattice material 
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