
4th Conference on Aerospace Materials, Processes, and Environmental Technology

http://ampet.msfc.nasa.gov

Session E3 - Non-Metals Processes II

Electron Beam-Cure Polymer Matrix Composites: Processing and Properties

GEORGE WRENN and Barbara Frame

Oak Ridge National Laboratory

One Bethel Valley Road

P.O. Box 2009

Oak Ridge, TN 37831 USA

Phone: 423-241-2521 (Wrenn), 423-576-1892 (Frame)

Fax: 423-574-8257

E-mail: wrenngejr@y12.doe.gov

framebj@y12.doe.gov

Brian Jensen

Langley Research Center/Mail Stop 226

Hampton, VA 23681-2199 USA

Phone: 757-864-4271

Fax: 757-864-8312

E-mail: B.J.Jensen@larc.nasa.gov

Alan Nettles

Marshall Space Flight Center/ED34

Huntsville, AL 35812 USA

Phone: 256-544-6109

Fax: 256-544-7255

E-mail: Alan.Nettles@msfc.nasa.gov

Researchers from NASA and Oak Ridge National Laboratory are evaluating a series of

electron beam curable composites for application in reusable launch vehicle airframe and propulsion

systems. Objectives are to develop electron beam curable composites that are useful at cryogenic to

elevated temperatures (-217 °C to 200 °C), validate key mechanical properties of these composites,

and demonstrate cost-saving fabrication methods at the subcomponent level. Electron beam curing

of polymer matrix composites is an enabling capability for production of aerospace structures in a

non-autoclave process. Payoffs of this technology will be fabrication of composite structures at room

temperature, reduced tooling cost and cure time, and improvements in component durability.

This presentation covers the results of material property evaluations for electron beam-cured

composites made with either unidirectional tape or woven fabric architectures. Resin systems have

been evaluated for performance in ambient, cryogenic, and elevated temperature conditions. Results

for electron beam composites and similar composites cured in conventional processes are reviewed

for comparison. Fabrication demonstrations were also performed for electron beam-cured composite

airframe and propulsion piping subcomponents. These parts have been built to validate manufactur-

ing methods with electron beam composite materials, to evaluate electron beam curing processing

parameters, and to demonstrate lightweight, low-cost tooling options.


