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Abstract: Aiming at the conventional F-RD-type lattice structure for deformation design ,
a TPMS parameter design method based on implicit expression is proposed to design the
lattice structure by changing the deformation parameter inputted into the implicit expression;
the influence law of the deformation parameter and the threshold value on the porosity of
the F-RD-type lattice structure is investigated, the single parameter and mixed parameter
methods for porosity analysis are proposed, the mapping relationship between the deformation
parameter and the threshold value on the variable F-RD-type lattice structure is established, and
the F-RD-type lattice structure with specific shapes and porosity can be generated; through the
AlSil10Mg samples prepared by the metal laser sintering molding principle, the influence
relationship of the deformation parameter and the threshold value on the actual porosity is
verified, which provides a reference for the engineering design and application of TPMS
lattice structures.
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Fig. 3 Influence of a value on the shape of the F-RD lattice structure
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Fig. 5 Influence of C value on the shape of the F—RD lattice structure
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C=-0.4, P=-0.0015a"+0.026 54°—0.219 7a* +0.766 2a + 85.274,

C=-0.2, P=-0.0057a*+0.080 5a° —0.462 84" + 1.247 7a +84.986,

C=0 , P=-0.012a"+0.176a’—0.967 3a’ + 2.349 8a + 84.3238, (6)
C=0.2, P=-0.0113a"+0.171 4a’ — 0.966a>+2.382a +84.513,

C=0.4, P=-0.00984a"+0.151 94’ —0.875 7a*+2.174 7a +85.016.
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Table 1 Relationship between deformation parameter a and porosity P
C=-0.4 =-0.2 C=0.2 C=0.4
a P/% a P/% a P/% a Pl% a P/%
1.0 85. 84 1.0 85.85 1.0 85. 87 1.0 86. 08 1.0 86. 46
1.4 86. 00 1.4 86.01 1.4 86. 17 1.4 86. 40 1.4 86. 71
1.8 86. 07 1.8 86. 15 1.8 86. 32 1.8 86. 55 1.8 86. 90
2.2 86. 13 2.2 86.22 2.2 86. 40 2.2 86. 63 2.2 86.93
2.6 86. 19 2.6 86.26 2.6 86.45 2.6 86. 67 2.6 86.98
3.0 86. 20 3.0 86. 26 3.0 86. 46 3.0 86. 66 3.0 86.97
3.4 86. 18 3.4 86. 28 3.4 86. 46 3.4 86.70 3.4 86.95
3.8 86. 16 3.8 86. 28 3.8 86. 45 3.8 86. 68 3.8 86.93
4.2 86. 11 4.2 86. 26 4.2 86. 46 4.2 86. 66 4.2 86.91
4.6 86.08 4.6 86.21 4.6 86.45 4.6 86. 65 4.6 86. 90
5.0 86. 00 5.0 86. 16 5.0 86.43 5.0 86. 66 5.0 86. 87
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a=2.5,b=06, P=0.4503C*+1.8728C*+1.6524C +84.408.
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Table 2 Relationship between threshold C and porosity P
a=1.5,b=0.4 a=2.0,b=0.4 a=2.0,b=0.6 a=2.5,b=0.6
C Pl% c Pl% c P/%) c P/%
-0.8 86.95 -0.8 86. 39 -0.8 86. 24 -0.8 86. 04
-0.6 86.24 -0.6 86. 04 -0.6 86. 11 -0.6 86.01
-0.4 86. 06 -0.4 85.94 -0.4 86. 07 -0.4 86. 04
-0.2 86. 11 -0.2 86. 03 -0.2 86. 17 -0.2 86. 13
0 86. 44 0 86. 43 0 86. 46 0 86.41
0.2 87.10 0.2 87.04 0.2 86. 86 0.2 86. 81
0.4 88.34 0.4 88.07 0.4 87.52 0.4 87.34
0.6 89.59 0.6 89.13 0.6 88. 46 0.6 88.27
0.8 90. 45 0.8 89. 86 0.8 89.45 0.8 89.12
89.5
89.0
88.5
e 880 o
S\: 875 .. .. ..‘:.:...... QE
..o ‘..0". o
87.0 K e, o
86.5
86.00 <

E6 % C=04maIRESHITFLIRZE PHIZNT
Fig. 6 Effect of mixing parameters on porosity P when C=0.4
(a)—3DHLA K5 (b)—3D B A .
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Fig. 7 Effect of mixing parameters on porosity P when C=-0.4
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Fig. 8 AISi10Mg sample of the variable F-RD
lattice structure
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Fig. 9 Relationship of theoretical porosity and actual porosity for different parameters
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