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Investigation of Mode | Delamination Resistance in
Inter-ply and Intra-ply Hybrid Composites Reinforced with
Basalt/Nylon Woven Fabrics

M. Tehrani'”, H. Nosraty? and A. Lorak?

1. Department of Carpet, Shahrekord University, Shahrekord, Iran.
2. Department of Textile Engineering, Amirkabir Univrsity of Technology, Tehran, Iran.

Abstract: Due to their sensitivity to impact-induced delamination, woven fabric reinforced polymer composites have limited
practical applications. Hybridization of polymer composites has been proposed as a solution to this problem. In this study, the
effects of fiber reinforcement type, hybridization method, plies stacking sequence and loading rate on mode I delamination
behavior of pure basalt, pure nylon, inter-ply and intra-ply hybrid (basalt/nylon) composites were investigated. Composites were

mtehrani@sku.ac.ir : S5 xS oy (DL Jgiae 1 ¥

' WWAA 5ol OF 5yl A Jl o pudige 3 4 12y 3150


http://dx.doi.org/10.47176/jame.38.3.10272
https://dor.isc.ac/dor/20.1001.1.2251600.1398.38.3.1.6

[ DOR: 20.1001.1.2251600.1398.38.3.1.6 ]

[ DOI: 10.47176/jame.38.3.10272 |

prepared by the hand lay-up method (four layers for each sample) using basalt/nylon woven fabrics and epoxy resin. Crack
length during its propagation in composite samples was measured by mode 1 delamination test. The inter-laminar fracture
toughness of composite specimens was calculated using modified double-cantilever beam theory and the results were compared by
statistical methods. A 30 to 80% improvement in the critical fracture toughness of intra-ply hybrid composite compared to pure
ones was recorded. Moreover, the delamination initiation load decreased significantly by increasing the loading rate.

Keywords: Delamination, Fracture toughness, Inter-ply hybrid, Intra-ply hybrid, Basalt, Nylon.
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5. stacking sequence
6. fracture toughness
7. fatigue

8. brittle

9. ductile

10. inter-ply

11. intra-ply

12. loading rate

13. pure

14. plain

15. rapier

16. Hengdian Group Shanghai
17. Juma Tyre Cord
18. roving

19. tex

20. hand-lay-up
21.mL-506
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