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Abstr act : A sort of hexahedrd mcrostructure unit-cdl ( MUC) geonmetric modd is presented, whose pefo m
ances are variable, @ med a resdvingthetroud es of the mechanicd and ysis about t he grad ent characteristicsint he
tubua and 3D brai ded co mposites components. The mcrostructure of MUCIis dversein mutifarious 3D bra ded
composites. Andng out therues of the MUC geonetric d versfications andthe changedtrends o its yarns vdume
fraction dong withits coordnates, afeasble andyss mode is providedfo making certan the reati onshi ps among
thesefactors andlocd mechanicad perfor mancesinthe MUC. A geonetricd modd was constituted for a kind of tuw
buar 3D braded compostes, o which the symnetricd axes are straight . The function re aionsh ps among the pa
rameters were denonstratedin detal . The mode about rectangular 3D braded conmpostes prefor mis oversi mplified .
It mght be used to describe the physcd pefo mances of spatid conpicated and muti-d nensions brdded co mpos-

ites and rebound to mechanicd anayds for the compostes.
Keywards: 3D braided conmpostes ; variabl e microstructura unit-cel ; geometrica andysis modd

( Three d mensiond brai ded : (

composites, 3D BC) )

: 2004-09- 21 ; :2004-12- 17
: E mdl : mawensuo @zu edu cn



- 163 -

Wang
, , 1996
[14]
( RVC, Representative ,
Volume Unit- Cdl) : ,
[1,2,3] 4( a)
[4,5.,6] [3.7] [15]
L w,
Hamnad M el
; Wang Y Q, Wang A S D'
1x1 : [3.4,5]
, 1
Gu Bohong ( Variable Mcrostructural Unit-
[ 9] cdl V MC) :
D Ansto [ 10]
( TIS3D) ,
Bigaud David [11] n
[ 12] ,
( )
( )

[13]

[4]



164

The jamming surface

(a) The profile chart of the preforms

1

FHg. 1 The orthogona relations of thejamm ng surface of 3D
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(a) A 3D braided rocket nozzle’ (b) The x-axes profile chart of a rocket nozzle (c¢) The coordinates of a VMC
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(a) The geometry of single yarn (b) The equivalent projection of yarn’s surface (c) The yarn geometric description
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(a) AVMC (b) The simplified section of preform (c) The geometrical modification of a VMC model
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