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Satistic Regularity of Srain Distribution and Siffness Prediction of
Particulate-filled Composites
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(LNM , Ingitute of Mechanics, CAS, Bdjing 100080, China)
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Absgract : Aimed at particulate-filled compodtes with high-volume-fraction and randomly distributed particles, based
on aparticuar strain decompostion mode, the statistica regularities of strain distribution of representative volume
dement (RV E) under any macro-deformation loading are investigated by FEA method , the statistical regularitiesof
the mean-va ue and fluctuation of strainin particle aswel asin matrix to the macrosoopical strain are obtained, and
the equivaent bulk modulus and equivaent shear modulus of the compodtes are derived.
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Table 1 Satigtical parameters o dain field in particlesfor Modd A
8_p,11 S_p,zz s_p,33 E_p,lz 8_p.23 g_p,13 A p2 n p2
Eo 0.242 0.242 0.242 0.001 0.000 0.001 0.000 0.007
Ex 0.411 -0.411 0.000 0.000 - 0.001 0.001 0.000 0.006
E> 0.239 0.239 - 0.478 0. 000 - 0.001 0. 000 0. 000 0.005
2 A
Table 2 Satigtical parameters o sain field in matrix for Modd A
S_m,n S_m‘zz S_m.33 a_m‘lZ S_m,zs s_m‘13 A2 N m
Eo 0.752 0.752 0.752 0.003 0.003 0.003 0.001 0.514
=] 0.862 - 0.862 0.000 0.000 - 0.005 0.005 0.023 0.152
E, 0.497 0.497 - 0.993 0.001 - 0.001 - 0.001 0.024 0.142
3 B
Table 3 Satigtical parameters of stain field in particlesfor Model B
8_p,11 e_p,22 F'_p,33 E_p,lz s_p.za e_p,13 A p2 n p2
Eo 0.257 0.257 0.257 0. 000 0.001 0.000 0.001 0.026
E1 0.416 - 0.417 - 0.001 0.002 0.001 - 0.002 0.001 0.016
Ez 0.241 0.241 - 0.482 0.000 0.001 0.001 0.001 0.017
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Table 4 Satigtical parameters of sain field in matrix for Model B
S_m,n S_m,22 _m,33 a_m,lz S_m,za £_m,13 A2 Nm
Eo 0.744 0.744 0.745 0.001 - 0.001 0.000 0.001 0.421
E; 0.859 - 0.858 0.001 0.004 0. 006 - 0.002 0.015 0.134
E> 0. 496 0.495 - 0.991 0.002 - 0.002 0.001 0.016 0.130
5 C
Table 5 Satistical parameters of gain field in particlesfor Model C
S_m,n F‘_m,zz E_m,33 £_m,12 S_m,zs ‘c‘_m,13 A2 Nm
Eo 0.286 0.289 0.285 0.001 0.001 0. 000 0.001 0.074
E; 0.421 - 0.421 0.000 0.001 0.001 - 0.001 0.001 0.027
E> 0.243 0.245 - 0.487 0.000 - 0.001 0. 000 0.001 0.029
6 C
Table 6 Satistical parameters of dtain field in matrix for Model C
E_m,11 S_m,22 E_m,33 a_m,12 8_m,23 F'_m,ls (ST MNm?
Eo 0.729 0.727 0.730 0.000 - 0.002 0.001 0.002 0.337
E; 0. 856 - 0.857 - 0.001 0.000 0.003 0.001 0.008 0.109

E 0.494 0.493 - 0.989 0.001 0.000 - 0.001 0.008 0.113
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Fg.5 The equivdent moduli of particulate-filled compodte
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