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Fig.1

integrated piercing fabrics of orthogonal

Weaving process and procedure of

laminated woven fabrics (1) and diagram

of piercing working procedure (2)
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Fig.2 The fibers occupy idea position

crack between needles
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Fig.3 The four types of basic methods
of fiber by pass bending
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Fig.4 The bending and elongation module
of fiber by pass bending
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Fig.5 A piece of fiber (Fp) will be happened

bending around needles ( P)
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Table 1 Relation between mechanics property -

(8.-,) in the plane surface direction of carbon

fiber piercing woven fabrics and X value

d,/mm 0.9 0.8 0.7
d,/mm 1.5 1.4 1.2
x 0.600 0.571 0.583
8,-,/MPa (HX{{H) 100 176 140
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A New Evolution-reasoning Method in Conceptual Design
Based on Extension Theory

Zhao yanwei'*?, Liu haisheng?, Zhang Guoxian'
(1. College of Mechanical & Electronic Engineering, Shanghai University,
Shanghai 210072, China; 2. College of Mechanical & Electronic Engineering ,
Zhejiang University of Technology , Hangzhou 310032, China)

[Abstract] After existing study methods are analyzed, a new researching model for conceptual design based on
extension and genetic algorithms was presented. The inner-model and outer-model of product project were set up
with matter elements. In genetic algorithms the coding for individual, the means for cross-over and mutation
were all founded based on the inner-model. The fitness function was set up combined with relationship function.
The technique solves the innovative and incompatible problems in conceptual design. The feasibility of the new
researching model is testified by three conceptual design examples for retarder.

[Key words] conceptual design; matter elements transform; genetic algorithms; evolution reasoning;;

extension appraisal
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The Mechanism of Fiber Bending and Elongation
in the Integrated Piercing Process of
Orthogonal Laminated Woven Fabrics

Zhu Jianxun, He Jianmin, Wang Haiyan
( College of Economics and Management , Southeast University, Nanjing 210096, China)

[Abstract] The paper analyzes the interaction between woven fabric and needle in the integrated piercing
process of orthogonal laminated woven fabrics, proposes and establishes fiber bending elongation and elongation
breakage model, and talks over the structure parameters influencing fiber bending elongation. Through theory
analysis and testing result analysis, the paper indicates that breakage caused by bending and elongation around
needles is a function of the ratio X between diameter of needle in Z direction and needles distance in Z direction,
and suggests that smaller X value be chosen in order to reduce fiber elongation breakage of the integrated
piercing.

[Key words] integrated piercing; fiber; bending elongation; structure parameter; elongation breakage
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