E e R gi R % W Vol.30 No.5
2009 4 5 H Journal of Textile Research May 2009

'i B S :0253-9721(2009)05-0058-06

2.5 N AE SR LT E#HRE 558

(VLr K% iR 4be, VL9 B8 214112)

B OE R 2.5 gL A MORI AR 5 I ) 2R P RE I OGRS A RE I T S5 B R (W R R 4 AT, A £
YESCEIRI Y BB Y, JESL T 2.5 GENLEUT G AR T S MR AY . (5 BT 5 tH 2D 2R AE LR U A R RS
TB L R A2 TELIDE R A8 TB6 ) 1) B TR 465 0 PR 1 0 2 A B 43 45 28 19 B T R T i A AR 0 i, I 6 A Rl a3k AT Ao L 48
RETTI o I 773 2 2R 1) 2.5 ENLEUST A A RNRG AR 5 FEAT ) 2 E AR IR, 38 2 50 2R FO0 1 (o LG, 56
TEJUATASE Y () IE A

KA YRR 2.5 BN E SR TR
FE S ES:TB 332 XHRFREED: A

SRR s IR £

Geometry model and experimental verification of 2.5-D woven composites
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Abstract

fabric compositess the unit cell geometry model of 2.5-D woven composites was built by adopting the

In order to validate the relationship between structure and mechanical properties of 2.5-D woven

assumption of raceway fibers on the basis of the micrograph observation and analysis of the fabric section. The
geometry model formular is used to deduce the length of yarns, the oridentation angle of the nodulated yarns
and the fiber volume content on some typical 2.5-D woven composites, such as shallow curve-linking
structures, shallow straight-linking ones, and depp angle-linking ones; and tensile strength and compress
strength of the composites are forecated. Experimental samples of meeting the need of 2.5-D woven composites
are made and experiments are performed. Theoretical predictions agree well with the experimental results, thus
the proposed model is verified.
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Fig.1 Structure display of 2.5-D woven composite.
(a) Deep angle-link structure; (b) Shallow straight-link

structure; C¢) Shallow curve-link structure
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Fig.2 Extracing of section shape on warp. (a) Section
trace line shape of warp: (b) Section shape of warp;
(e) Trend curve of warps (d) Section shape of extracted warp
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Fig.3  Geometry configuration of binder along axis

direction in repeat unit
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Fig.4  Geometry model of angle-link structure
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Fig.5 Geometry model of orthogonal-link structure
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Tab.1 Fiber volume content of 2.5-D woven composites
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Tab.2 Tensile and compress index of 2.5-D woven composites
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