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Introduction

Background and Motivation

Natural fiber composites (NFCs) are a material composed of a
natural fiber-reinforced polymer matrix (FRP). NFCs offer a
lightweight, sustainable, biodegradable, and versatile alternative to
carbon or glass fiber composites.

Current State and Gap Analysis

Current patents filed by Boeing for natural fiber composite

materials utilize woven flax to create sustainable, fire-resistance

panels for aircraft interiors. The current leader in the field

of aerospace composites is carbon fiber, which is expensive and

labor and energy intensive to produce, repair, and recycle.

« We aim to test two different natural fibers, one less commonly
found and one more commonly found in NFCs:

« Softwood/hardwood (SW/HW) blended fiber paper (of two
different thicknesses), created by students in UW's
Bioresource Science and Engineering Dept.

« 2x2 twill flax mat, externally resourced

Natural fibers - from left to right: flax, thick (0.3 mm) SW/HW, thin (0.1Tmm) SW/HW

« Comparison of the compatibility of thermoset vs thermoplastic
polymer systems:
« Thermoplastic: Polyetherimide (PEIl) sheet
« Thermoset: CYCOM 977-2A resin sheet

Objectives

« To research and conduct a trade study to down select natural
fibers and polymer matrix systems
« To create panels using different reinforcing natural fiber and
thermoset & thermoplastic resin
- Validate fabrication methods
« To characterize the panels using ASTM D638, type | standard
to determine tensile strength and modulus to compare them to
each other and to literature values
« Target Strength: 310. MPa (45 ksi)
« Target modulus: 19.3 GPa (2.8 Msi)

Scope of Project/Timeline

« Given a budget of $2000
« Completed over a 5-month period, starting in January
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« Although none of the composites meet the specified targets,
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Testing ‘Mat”x _ | FIax/CYCOM there is promise noted in the Thin SW/HW reinforced with CYCOM
+ Target fiber-to-resin volume ratio = 60:40 _ composites for the best tensile strength and average modulus
+ Target dimensions: « Average tensile strength: 58.6 MPa overall
* 15.24cm x 17.78 cm x 0.2 cm (SW/HW samples) * Average tensile modulus: 2.36 GPa » Flax-CYCOM composite is also a promising candidate for the
« 17.78 cm x 20.32 cm x 0.2 cm (flax is larger to account for » Flax gives the best tensile modulus highest modulus.
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PEI Laminates — Hot Pressing « Average tensile modulus: 2.16 GPa e R achieve a greater heat resistance
« Heat and pressure applied simultaneously to allow melting of * Al sample perfqrmed consistently during the i - * Research new flbers'that can withstand the temperatures needed
plastic and impregnation into fibers mechanical testing em——— to melt thermoplastic resins
. SW/HW fiber exhibits stronger internal e maE  Search other methods of melting the thermoplastic that may be

« Settemperature: 450 °F . , , ) :
« Set Pressure: 50 ton-force adhesion compared to flax leading to higher Thick SW/HW/CYCOM less harmful to the fiber in use
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