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Prediction of stiffness coefficient of short-fiber reinforced composites
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Abstract: A developed software is employed for simulating the composite microstructures of short—{fiber
reinforced composite samples and predicting their stiffness coefficients, The samples are supposed 10 be
subjected to boundary traction due to mechanical loading. It is found by applying a regression analysis
method that the predicted stiffness coefficients Ci; ,Cy;,Cy, of each simulated composite sample increase as
the volume fraction ¢ increases. Remarkable linear regressive relationships is found between the stiffness
coefficients and volume fraction ¢. In addition, for the samples of different simulated composites, a group
of remarkable relationship is also revealed quantitatively between predicted the stiffness coefficients of
samples and that of partial constituents, their elastic properties, and their anisotropy ratio as well. Never-

theless, the average grain size D has little effect on the stiffness coefficient of the composite samples.
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Fig. 1 A partial of microstructure of simulated

composite material sample!
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Tab.1 Elastic constants of monocrystalline of matrix materials

FERE S; /(1072 m? - N"D(ENIEFRE C;/ GPa)

FRAREEE BRAMEER

EEHR &R

Su Sz S Si Ss3 Su Epoty/MPa S Acar
2024  Cubic 15. 140 -5, 360 34.180 72.9 1.18
Ti Hex 9,351 —4, 423 —1. 870 6. 925 21. 186 116.5 1. 90
Zr Hex. 9.914 —3. 860 —2. 381 7.916 30. 864 97.5 2.02
NiFe  Cubic 8.394 —3.234 8. 389 205.9 2.4
CuAl  Cubic 16. 793 —7.130 13. 055 122.5 3.23
TisAl  Hex 175.0(Cy)  88.7(Ciz)  62.3(Ci3) 220.0(Gs3)  62.2(Cu) 143.5 2. 06
E: ThAl REBRIERER C; RIE.
*2 HEAMHEREKYERAY
Tab.2 Elastic copstants of monocrystalline of fiber materials
W84 RIEREC, / GPa ZHER BRERN
Foany LS o - a o c - c HER SRREW
11 12 13 in 33 A4 6 E,y/MPa Agonr
SiC  Cubic 352.0 120.0 232.9 406. 9 1.72
6HSIC Hex 500. 0 92.0 55.8 564.0 168. 0 453.9 1.89
Al,Os  Tri 465. 0 124.0 117.0 101.0 563.0 233.0 450. 0 3. 86
SiOz  Mono. 160. 8 82.1 102.9 231.6 67. 8 58. 8 156. 6 3.10
—36.2(Ci5) 230.4(Cp)  35.6(Cy3) 2.6(Cps)  —39.3(Cs)  9.9(Cysd 73. 3(Gss)
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Fig. 2 Relationship between predicted stiffness ceffidents of
onmposite samples and volome fraction ¢
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Fig.3 Relationship between predicted stiffness coefficient
Ci; and elastic properties, anisotropy ratio of mate-
rial constituents
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Fig. 4 Relationship between predicted stiffness coefficient
C; and elastic properties. anisotropy ratio of ma-

terial constitnents
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that of material constituents
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