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Abstract

Fibre reinforced polymer composites are the material of choice for designing applications which require a high
strength and stiffness at minimal weight such as aerospace structures, wind turbines or ultralight vehicles.
However, delamination between the reinforcing plies remains a major problem as it limits further breakthrough
of these materials. Recently, interleaving electrospun nanofibres between the reinforcing plies has proven to
be a viable interlaminar toughening method which can significantly limit the occurrence of delamination failure
in composite materials [1,2]. The interleaved composites can be thought to have three different levels at which
the nanofibres affect the properties (Fig 1.). These levels coincide with the hierarchical nature of the laminate
itself: (i) the nanotoughened epoxy resin, (ii) the nanotoughened interlayer and (iii) the nanotoughened laminate.
The effect of the nanofibres was analysed on each level separately. This multilevel analysis led to a significant
advancement of the understanding of these materials in a more structured and general sense, a step that is
crucial to be able to design better damage resistant composite structures. Nanofibre interleaved composites with
excellent delamination resistance were designed, while obtaining a lot more fundamental knowledge about the
prerequisites for effective nanofibre toughening. The improvements were in-line with and often even better than
those obtained with traditional toughening methods.
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Fig 1. lllustration of the interleaving technique and the multilevel nature of nanofibre interleaved composite
laminates.

[1] L. Daelemans, K. De Clerck et al., ACS Appl. Mater. Interfaces 8 (18), 11806-11818 (2016).
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Abstract

This aim of this work was to fabricate an efficient nanofiber based face mask in an ecofriendly way, which able
to function well against particulate matter (PM) 2.5. Poly Vinyl Alcohol (PVA-DH: 98% ~ 99%) used as the prime
polymer for electrospun nanofiber mat preparation. PAA (MW= 50000) added along with PVA (PVA: PAA, 60:40)
to improve the physicochemical property by inducing crosslinkages among the polymer chains of nanofiber
mat. Orthogonal experiment design was performed to get the optimal condition for electrospinning. Nanofibers
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