=5 ilH 3 1k

Acta Materiae Compositae Sinica

T I AE R ) Gyroid il PR S5 A LB Y 558 B2

X R fe AW FMEE X & KFE R ZH4E

Study on plastic yield strength of Gyroid lattice structures based on functional principleson
WU Fenghe, WANG Chaoshi, SUN Yingbing, LIU Lei, ZHANG Tongqing, WANG Zhaohua

FELRR1EE View online: https://doi.org/10.13801/j.cnki.thelxh.20240201.002

LT RIS HA SO

Articles you may be interested in

A BT HEU AR RE R IR AT BROC 0 B
Finite element analysis on the effect of organic phase on mechanical properties of bone tissue

A MR, 2018, 35(1): 238-243  https://doi.org/10.13801/j.cnki.fhelxh.20170412.006
7 o U S A P R O R A T e B R 5 SR s T A 5 e

Research progress on laser additive manufacturing technology and its defect control for ultra—high temperature oxide

ceramics

A MR, 2021, 38(3): 668-679  https://doi.org/10.13801/j.cnki.fhelxh.20201022.001

ST - B SRR I S R A PR S AR SRS T P K A RO S
Modal damping prediction of laminated composites using elastic—viscoelastic correspondence principle: Theory and finite

element implementation

AR, 2017, 34(7): 1478-1488  https://doi.org/10.13801/).cnki.thelxb.20161028.001
THT A PR 2 R TR PSR PR L 5 7

Optimization, experiment and simulation of lightweight lattice sandwich plates under in—plane compression load

A MR 2019, 36(4): 1045-1051  https://doi.org/10.13801/).cnki.fhelxb.20180530.002
GFRPIUHEL I BEAE 5k B = AEAT BROC AT

Three—dimensional finite element analysis of the structural strength of GFRP wind turbine blade segment

AR 2019, 36(8): 1864-1872  hitps://doi.org/10.13801/j.cnki.fhelxbh.20181217.001
AR THE T AT S AR I RE R [ A6 22 I 52w (9 A BR T 50

FEM analysis of the mold influence on curing deformation of stiffened composite panel in the out—of—autoclave process

HARRIEER. 2018, 35(2): 347-355  hitps://doi.org/10.13801/j.cnki.fhelxb.20170412.005



https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20240201.002
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20170412.006
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20201022.001
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20161028.001
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20180530.002
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20181217.001
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20170412.005

FIREMBEARAS, FREZHINGEE



§é$j*4$*ﬁ FH4E B0 10H 2024 F

Acta Materiae Compositae Sinica Vol.41  No.10  Oct 2024

DOI: 10. 13801/ . cnki. fhelxb. 20240201. 002

HEFIhee[RIER Gyroid & FELSH %8 14%
JE AR 58 FE

Fl G 2 R4 e FELHAAEL LMY

(1#EIKFE MM TRE2Be, 225 066004; 2. KIFERHE K UM T R2BE, KJH 030024 )

# OE . SRR 5% AR e R R RIS M AR R L, R, AR IRAT R
SR SE R (B AN R AL R S SR YE . B 0E, X Gyroid S MESSHIREATRIAL, IR T AR IR Th Ak
HESL H I 2EE AL, 193 Gyroid ALFFRESH B M IR IROR E SRR B Z RIS 6 R ARG, TR RITAr
A Abaqus X} Gyroid si FEES P HERRAS He 4 it B A L5085, PP S iEBe AL M HERA M, B, @Ak
PREBOEHEAL (SLM) il 4R AR FR 7350 316L R45 4 Gyroid s ME45H), FEAT Bl R 45 5286, /A HAR TR AL
5I1%kee. G5REY . e . ARG RS RS SLWEIRAM G, R2ELE 25% LI, HARYE 3 #orikss
RIUA 13201 Gibson-Ashby H7 R BCELA BAF ) — ik, FRUAASCIEFHISHE T E 1 1Y Gyroid s FF45 1448
P e R B OB TR ) A it . AR AR R T vk ] DA AL B A B AR R A R, A A B A
Sk J12EERE, I IR IE TR A SR S ERIS AR

KR . MRS MR IR ReaE EEEMEEOUEL; A RIS ALK

FE4r2£S: TB39; TB330.1 XEkFRERE: A XEHS:  1000-3851(2024)10-5646-11

Study on plastic yield strength of Gyroid lattice structures based on
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Abstract: One of the differences in mechanical properties between lattice structures and dense structures lies in
the plastic yield response. Therefore, studying their yield behavior can provide important theoretical basis for the
design and application of lattice structures. Firstly, The Gyroid lattice structure was simplified and its mechanical
model was established based on the principle of deformable body function, obtaining the mapping relationship
between the plastic yield strength and volume fraction of the Gyroid lattice structure. Then, based on the finite
element analysis software Abaqus, simulation experiments were conducted on the quasi-static compression
process of Gyroid lattice structures to preliminarily verify the accuracy of the theoretical model. Finally, different
volume fractions of 316L stainless steel Gyroid lattice structures were prepared by selective laser melting (SLM), and
uniaxial compression experiments were conducted to analyze their deformation mechanism and mechanical
properties. The results show that the error between theoretical derivation, finite element simulation results and
experimental results is within 25%, and the coefficients of the Gibson-Ashby model fitted based on the results of the
three methods have good consistency, indicating the effectiveness of the Gyroid lattice structure plastic yield
strength prediction model established based on theoretical derivation. The construction method of theoretical

models can be transformed into other complex types of lattice structures, providing a theoretical basis for quickly
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calculating the mechanical properties of lattice structures and applying them in engineering equipment.

Keywords: lattice structure; plastic yield strength; implicit surfaces; selective laser melting; finite element ana-

lysis; mechanical test
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