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Advancing Tomorrow’'s Innovations

Established in 1965 Eaton Rapids, Ml
Hiawatha, IA
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, '\ Global leader in developing advanced
<‘ﬂ5 t?fa/eu.g > mnovations for the wind industry
Y
One of the world’s largest machine tool
/ manufacturers, leading the market in composite
aerospace manufacturing systems.
One of the world’s largest advanced chemical
@ and material producers

#1 Acrylic Fiber (precursor) Producer in the
World

oml

OAK RIDGE NATIONAL LABORATORY

M E R C Innovative prototyping and advanced casting
technology providing superior heavy industrial iron
and steel castings

One of the nations leading chemical and
material research and development laboratories




Why continuous fiber composites? MNac’

Tooling Cost

31,200 Ford Fusion Hood Tooling Investment by Technology

P-20 P-20 Alum Alum
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Aluminum  Gisss F'rq:rag CF Prepreg

Continuous Fiber Composites Offer the nghest Level of Lightweighting!
Weight Savings by Material Technology

Part Wat (Lb.s) 36 27.7 21.6 17.0 10.8
Weight Saving = Baseline 23% 40% 50+%" up to 709"

x &2 i 3.5

Material Steel Aluminum Glass Prepreg CF Prepreg
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Form and Cure Solutions MNac’Z

CONTINUOUS FIBER COMPOSITE FORM & CURE
Load Station, Indexing Conveyor, Oven & Press

300 Ton Forming Press
Material Tension

Cassette

Press Unload not
in current project plan

Pick & Place Load Gantry o
Not in current project plan |ndexing Conveyor Electrical & Controls
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Forming process simulation software

development

= University of Mass, Lowell
— World Renown Plastics and Composites Curriculum
— MAGPreg material characterization as it relates to
forming processes
— ACES software offering

Shear force correlation
At room and high temperature
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Viper® 7000 Concept <ﬂ5tmeb§>

Viper® 7000 Wind Blade Laminator - Glass or Carbon
> Spar

- Spar Caps

Generous material carrying capacity and high lay-up rates:
> Shear Webs (32) %2" Spool Carrying Capacity 1376 Ibs (625Kgs)
- Shell Skins Lay-up rates for spar caps 600 - 1045 kgs/hr

« Vertical six-axis gantry fiber placement capable of laminates 32 lanes of
carbon or glass prepreg tows
 Laminates and cuts thicker (6mm), out of autoclave wind grade materials



ross Pollination into other Industries
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