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Fiber Reinforced Thermoplastic Materials

Importance of Our Work Thermoplastic Stamping Numerical Modeling
Pacific Northwest scientists develop cost -effective The approach uses micro- and mini-mechanics models to relate
manufacturing technology for fiber reinforced e composite architecture to material behavior. Macro models predict
thermoplastic sheet materials in transportation Place Preorm i old process performance and ultimately assist the design of forming
applications. | Heat g%??:ga;%;zebc | ) _S)./.slt(.e_r.ns for thermoplastic m_atrlx composites.
f £ ]

Ben efItS | Press @0.7-3.5 MPa And Maintain Temperature | E’
S Reduced Welght for hlgh fuel effiCienCy | Cool Mold To ~175C While Maintaining Pressurel -
e Improved structural performance 1

; | ; | Remove Part, Trim Flashing, & Join To Other Partsl
* High corrosion resistance
* Recycle advantage versus thermosets NATT / DOE-OTT
ApRestiacind ng htWElg ht PU/SUV FE Micromechanics Plain weave moael
. Potent?al for insitu fllm molding for Cla_ss A finish Frame Program
» Potential for economical cored (sandwich) sheet

structures

Project Participants
Industry — Delphi Saginaw Steering Systems
Geoffery M. Wood Consulting

National Lab — Pacific Northwest National Laboratory

Compression Strength Sensitivity

Flat plate mold w/fluid cooling and heated platens

600

Minimum Time for 85% Compressive Strength @

500 Temperatures & Pressures

¥ 600
b
400 > A —e—Molding Pressure(MPa*100) 50!
‘é |~ 2 ; _n__Molding Temperature (C) 0 :
£ 300 \/. —a—Molding Time (5) Molding Time Generic cone-shaped heated
5 Fan Remove) Tomperaure © ®) and cooled mold for formability
12}

200

N
=3
)

- and process envelope studies

225  Molding
4.29 Pressure

246 550

274
0

0.00 100.00 200.00 300.00 400.00 500.00

Molding Temperature




