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Analysison Effective M echanical Properties of 3D B raided
CampositesBased onMicro Cell

Hong Ping Sun L iangxin Dong Jwei
(College of A erogpace Engineering, NUAA , Nanjing 210016)

Absract On the basisof braided procedure, yam moving tracks and analysisof microstructure of 3D braided
camposites, a heav method of dividingmicro cell © calculate effective mechanical properties is suggested The unit
cell isfomed regularly by o kindsof micro cell whose microstructures are very smple The effective elastic prop-
erties of micro cell are calculated Each differentmicro cell is regarded as homogeneous ©lid Based on the meth-
od, the finite elanent method is established The effective mechanical properties of four step 1 x 1 rectangle 3D
braided composites are predicted A comparion between theoretical and experimental reaults shows that thismethod
can reaonably predict effective mechanical propertiesof 3D braided composites
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Fig 1 Microstructure of 3D braided camposites unit cell
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Fig 2 M icmostructure of micro cell
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Fig 3 Distribution of micro cell
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Fig 4 Unit cellmesh
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Tah 1 M ater als properties
2 Ell E22 GlZ GZS )
Uy=U:=0 Us=U,=U; 0 /GPa ___/GPa _ /GPa __ /GPa .
hia ‘ 230 40 24 14 3 025
/UfUFo 35 0.35
"
L.y
Uy=U,=0 —"/‘ 4 2
2b k Tah 2 Structural parametersof 3D braided cam posites
Uy=Ux=0
2b
x 1(°) 1% /mm
. =0.01*h/4 Uy=U.=0 1* 19 466 20 x6 x250
2* 30 47.2 20 x 6 x 250
5 3* 37 47. 1 20 x6 x250
Fig 5 Prescribed diglacament boundary condition
3
Tab 3 Canmparison of effective elastic constands
U E;; MPa E,, MPa Ey MPa Gy, /GPa Gy3 /GPa Gy /GPa U, U Uy
54, 47 072 0. 69
1# FBV 54 16 8 33 8 34 8 85 8 41 3 08 0 69 0 67 031
54 35 9 05 9 07 9 25 9 12 36 0 65 0 64 0 27
27. 6 078 1 00
2* FBEM 2424 8 2 8 33 13 18 12 34 6 09 Q0 70 0 66 03
25 03 9 10 9 13 11 89 11 87 5 54 0 68 0 67 0 26
18 05 Q0 80 Q72
3*  FEM 17. 65 8 33 8 59 13 55 12 41 8 09 0 61 0 54 035
19 50 10 21 10 25 14. 10 13 90 7.35 0.66 0.65 0 24
:1) FBM [4]
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