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Fig. 8 Progressive damage process of 2. 5D woven fabric composites under weft directional compression
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Fig. 10 Progressive damage process of 2. 5D woven fabric composites under warp directional compression
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Table 3 Comparison of simulation and test results in compression modulus and compression strength of 2. 5D

woven fabric composites

Weft direction

Warp direction

Result
Initial modulus/GPa Maximum stress/MPa Initial modulus/GPa Maximum stress/MPa
Experiment 31.5+2.2 336.1420.3 68.3+2.8 170.2+14.8
Simulation 30.2 338.7 65.2 181.7
Error/ % —4.1 0.8 —4.5 6.7
5 Ql:!l: i/l? ramic Society, 1998, 18(13). 1835-1843.
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Experiment and numerical simulation on compressive properties of 2. SD woven fabric composites

LU Zixing*', ZHOU Yuan', FENG Zhihai*, YANG Yunhua®, JI Gaoning®
(1. School of Aeronautics Science and Engineering. Beihang University. Beijing 100191, China;
2. National Key Laboratory of Advanced Functional Composite Materials Technology, Beijing 100076, China)

Abstract:  To investigate the damage and failure mechanisms of 2. 5D woven fabric composites under compression,
and verify the effectiveness of the finite element numerical simulation method with a two-scale, progressive damage
model, quasi-static compression experiments were conducted on both warp and weft directional specimens to obtain
the corresponding stress-strain curves. And the initial elastic modulus and ultimate strength of materials were meas-
ured. On this basis, the compressive stress-strain responses and the damage evolution behavior were simulated using
the two-scale, progressive damage finite element numerical method. The results from both experiment and simula-
tion show good agreements, and indicate that the main failure mode of 2. 5D woven fabric composites in weft direc-
tional compression is the axial crush and fracture of weft yarns, from which relatively higher strength is obtained.
Meanwhile, additional bending moment is added to the warp yarn under warp directional compression due to ben-
ding, which causes extrusion on surrounding matrix. Therefore, matrix fracture and delamination cracking between
neighboring warp yarns easily occur before the axial fracture of warp yarns, which are not conducive to utilize the
advantage of fibers in bearing load, and result in relatively lower strength.

Keywords: 2. 5D woven fabric composites; mechanical property; compression experiment; numerical simulation;

progressive damage



