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Introduction

' Expand Markets
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Norplex Micarta

Leo Baekeland discovers phenolic resins -
Westinghouse begins producing industrial
laminates
Norplex begins manufacturing operations in Westinghouse moves laminate production to & ] P Lo " - 4 i ' 8 @ Safety
3 La Crosse, WI Hampton, SC B 1 b f S T S Faal™ BRI RCIL: & Ouality
Norplex begins production of copper clad circuit Westinghouse begins production of copper clad 8§ R 1 AN s i S 71 PEX World Class ¥
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Facilities

Norplex opens Postville, IA facility for
industrial laminate production

Allied Signal acquires Norplex

International Paper acquires Micarta from
Westinghouse
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Norplex-Micarta is Formed

Micarta’s first product was built
on natural fibers in the 1900s
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2013
Norplex-Micarta expands in Asia and
China Facility Begins Production
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2018
lowa Facility Expanded:

Added Filament Winding Capabilities
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These materials are also used because

of their interesting aesthetics —and the
fact they are insulators so they are

# always “warm” to the touch!
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e Natural Fibers are not new to the composites mdustry

* One of the original materials, natural fiber composites stilf commonly used ina
range of industrial applications because:

1) low cost 2) lightweight
3) electrical and thermal insulation  4) wear properties
« Common reinforcements are paper, canvas, linen

* Less common: Jute, Flax

« Resin systems today are generally thermoset — phenolic orepoxy
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Natural Fiber Composites Mechanical Properties
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Properties of fibers

Specific strength and stiffness

Silkworm
silk

Spidenr:
viscid silk

Keratin

Carbon (HS carban)

N

Aramid (Kevlar 49) \.

Spider: Glass (E-glass)
drag-line silk Patented
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steal wire)
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Ashby:plot.comparing the position
\, of-natural fibers against synthetic
' fibers with respect to specific

; tensile properties.

4 Shah DU. Journal of Materials Science
j'_ (2013). 48 (18): p. 6083-6107.
http://dx.doi.org/10.1007/s10853-013-7458-7

structural applications by optimizing
composite parameters: a critical review.
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Current Work
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//\ Objective: demonstrate

@ COMPOSITES feasibility of impregnating

Iacml natural fibers with Elium resin
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Laminate Consolidation

Test panels were pressed at
350°F, 145 psi, 20 minutes.

THE: 8.93vww
Plas A & ofrer

58\ |

sb‘\p

1%
{ T ":' :;‘
| T2 B t
| |
f 7 : |
! 3 |
i . *3
| s ¥
| TS &
’ TL k
RO"Ed FL
onto cores! )




Flexural Properties

0° Flexural Strength 0° Flexural Modulus
Normalized for FVF Normalized for FVF
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Tensile Data

0° Tensile Strength 0° Tensile Modulus
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Next Steps

» Optimize consolidation process — work to improve bond between layers
» Seek market feedback and test in downstream processes

Thank you to IACMI for the support on this important process development work!

Visit with us in the exhibition area!

Dustin Davis Jeff Schumm

Director of Sales and Business Development Project Manager
ddavis@norplex.com jschumm@norplex.com

Developers and Manufacturers of Composite Materials



