%50 4%, 55 1034

T B @ o v H Vol.50, No.10 95
2022 4F 10

ENGINEERING PLASTICS APPLICATION Oct. 2022

doi:10.3969/j.issn.1001-3539.2022.10.017

ETEGSRIR RS HES ARG RS

AR, BAK
(Fama MOl K2z R TR B, I 650224)

TE: R gL oMPB o SRR S R EE—FEIRIOMAG S SR, AT AN REFY
BAME HFIe, A TFR LB TI AT E,IRE T — iR 4 4 8 A A AR WAR T8 @m0 A
FHEA, S| IR(SF)/ & K % ¢ 4 (BF) 3 3% R SLBR (PLA) &A1 4 A 4], K A da WL A 5 BE A 3 2L A 3 AL 5 3 47T
), FEHFRN 2E R ABAQUS A FR AT AR RE D 25 R Ao X B 25 R B AT 3100, R IR 2 4F 4 2 5 5018 27.27% A T B, 7R
M 2 R 5 XIS 6 A AT R Z AR AR 15.26% VAT, 5 B 4a il AL R TR AR A A FR T AR A P 230X e 5 R, BT
SF/BF i 42 38 3% PLA &Mt 3o 3 AL 5 vl B AT 947, JLAR T AR B 4F 4 % 4% 49 BF 4= SF *F PLA &4
FrIA AL F A Y rh, 4 R E LA M I A B R A S TR AL S A KM K,

G L A AME TR RN T R A AR RAL S R

FESXS: TB332  XEHRIAE:A  XEHS:1001-3539(2022)10-0095-06

The Prediction of Effective Elastic Modulus for Hybrid Fiber Composites Based on Equivalent Inclusion Theory
Qin Feifei, Sheng Dongfa
(Departmentof Civil Engineering, SouthwestForestry University , Kunming 650224, China)

Abstract : The mechanical properties of hybrid fiber composites can be improved by integrating the advantages of multiple fi-
bers. A micromechanical model of effective elastic modulus of hybrid fiber composites was proposed based on the equivalent inclu-
sion theory and step-wise homogenization method in order to predict the mechanical properties of hybrid fiber compo-sites. The ef-
fective elastic modulus of sisal/basalt fiber (SF/BF) reinforced polylactic acid (PLA) composites was predicted using the microme-
chanical model, and the predicted results, the simulation consequen-ces of ABAQUS finite element software and the test results were
compared. It demonstrates that the relative error between the predicted results and the test values remains below 15.26% when the
content of hybrid fiber is lower than 27.27%, and the predicted values of the micromechanical model are closer to the test results
than the values of the finite element simulation. Finally, the factors affecting the elastic modulus of sisal/basalt fiber composite were
analyzed, and the effects of basalt fiber and sisal fiber with different fiber content on the elastic modulus of the composite were in-
vestigated. The results show that tensile elastic modulus of PLA composite increase with the increase of fiber elastic modulus.
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