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ATTACHMENT A

STATEMENT OF WORK

TASK 1 – Design and Fabrication of Resin Transfer Molding (RTM) Tooling System
The Contractor shall design a tooling system which incorporates; appropriate materials, part geometry and dimension details, part assembly details, heating system configuration and interface details, and resin injection-venting system configuration and interface details.  The Contractor shall submit the tooling system design to the NASA Glenn Research Center’s (GRC) Contracting Officer's Technical Representative (COTR) for approval prior to fabrication.  The Contractor shall assure that the design and fabrication of the tooling system shall allow the successful resin transfer molding of high quality composite and resin-only panels according to the following general requirements:

1. the panels shall be square in shape with fixed planar dimensions of 25 in. (L) by 25 in. (W) and uniform thicknesses varying from 0.050 in. to 0.500 in., and with dimensional tolerances on thickness of +0.005 in. to -0.001 in.;

2. the panels may comprise of any combination of fiber/textile preforms in the carbon, aramid, or glass categories, and polymer resins in the epoxy, bismaleimide, or polyimide categories;

3. the processing temperature and pressure conditions may vary depending on the specific requirements for a particular fiber/textile preform and polymer resin combination, however the upper limits are not expected to exceed 700° F and 200 psi, respectively, in the most severe case;

4. the processing temperature shall be monitored/controlled via sensors located on the tooling system parts such that the processing temperature gradient is controllable to a tolerance of ±10° F/min./in.;

5. the processing pressure shall be monitored/controlled via sensors located at the resin injection-venting ports such that the processing pressure gradient is controllable to a tolerance of ±5 psi/min./in.

Upon approval by NASA GRC's COTR of the tooling system as-built drawings, the tooling system shall be fabricated.
NOTES:
1. The tooling system shall become Government property, but shall remain at the Contractor's facility for use in fabrication of the panels until completion of the contract.  Upon completion of the final order of panels or at such time as instructed by the Government, the tooling system shall be delivered to NASA GRC.

2. One set of operational and maintenance manuals, general system specifications, and as-built drawings shall be provided for, and delivered with the tooling system.

Upon completion of the tooling system fabrication, the initial order of composite and resin-only panels shall be manufactured according to the following specifications:

TASK 2A – Manufacture of 17 Composite Panels with PR 520 Resin and T700SC Fiber
The Contractor shall manufacture 17 Composite Panels comprising Thermoset Resin (Cytec CYCOM PR 520 RTM) and Carbon Fiber (Toray T700SC 12K Tow) Triaxial Braid Textile with Braid Architecture [2x12K Tows Axial (0° ) ± 1x12K Tows Bias (60°)], Braid Fiber Volume approximately 58% and Braid Areal Weight approximately 14.8 oz/yd2, 6 Braid Layers per Composite Panel, RTM Process Conditions TBD psi and TBD° F for TBD min., Finished Panel Dimensions 25 in. (L) by 25 in. (W) by 0.125 in. (T), Void Content less than or equal to 1%.
TASK 2B – Manufacture of 1 Resin-only Panels with PR520 Resin
The Contractor shall manufacture 1 Resin-only Panels comprising Thermoset Resin (Cytec CYCOM PR 520 RTM), RTM Process Conditions TBD psi and TBD° F for TBD min., Finished Panel Dimensions 25 in. (L) by 25 in. (W) by 0.250 in. (T), Void Content less than or equal to 5%.
OPTION 1 - TASK 3A – Manufacture of 17 Composite Panels with 3502 Resin and T700SC Fiber
The Contractor shall manufacture 17 Composite Panels comprising Thermoset Resin (Hexcel 3502) and Carbon Fiber (Toray T700SC 12K Tow) Triaxial Braid Textile with Braid Architecture [2x12K Tows Axial (0° ) ± 1x12K Tows Bias (60°)], Braid Fiber Volume approximately 58% and Braid Areal Weight approximately 14.8 oz/yd2, 6 Braid Layers per Composite Panel, RTM Process Conditions TBD psi and TBD° F for TBD min., Finished Panel Dimensions 25 in. (L) by 25 in. (W) by 0.125 in. (T), Void Content less than or equal to 1%.
OPTION 2 - TASK 3B – Manufacture of 1 Resin-only Panels with 3502 Resin
The Contractor shall manufacture 1 Resin-only Panels comprising Thermoset Resin (Hexcel 3502), RTM Process Conditions TBD psi and TBD° F for TBD min., Finished Panel Dimensions 25 in. (L) by 25 in. (W) by 0.250 in. (T), Void Content less than or equal to 5%.
OPTION 3 - TASK 4A – Manufacture of 17 Composite Panels with 5250-4 Resin and T700SC Fiber

The Contractor shall manufacture 17 Composite Panels comprising Thermoset Resin (Cytec 5250-4 RTM) and Carbon Fiber (Toray T700SC 12K Tow) Triaxial Braid Textile with Braid Architecture [2x12K Tows Axial (0° ) ± 1x12K Tows Bias (60°)], Braid Fiber Volume approximately 58% and Braid Areal Weight approximately 14.8 oz/yd2, 6 Braid Layers per Composite Panel, RTM Process Conditions TBD psi and TBD° F for TBD min., Finished Panel Dimensions 25 in. (L) by 25 in. (W) by 0.125 in. (T), Void Content less than or equal to 1%.
OPTION 4 - TASK 4B – Manufacture of 1 Resin-only Panels with 5250-4 Resin
The Contractor shall manufacture 1 Resin-only Panels comprising Thermoset Resin (Cytec 5250-4 RTM), RTM Process Conditions TBD psi and TBD° F for TBD min., Finished Panel Dimensions 25 in. (L) by 25 in. (W) by 0.250 in. (T), Void Content less than or equal to 5%.
OPTION 5 - TASK 5A – Manufacture of 17 Composite Panels with 5208 Resin and T700SC Fiber

The Contractor shall manufacture 17 Composite Panels comprising Thermoset Resin (Cytec 5208) and Carbon Fiber (Toray T700SC 12K Tow) Triaxial Braid Textile with Braid Architecture [2x12K Tows Axial (0° ) ± 1x12K Tows Bias (60°)], Braid Fiber Volume approximately 58% and Braid Areal Weight approximately 14.8 oz/yd2, 6 Braid Layers per Composite Panel, RTM Process Conditions TBD psi and TBD° F for TBD min., Finished Panel Dimensions 25 in. (L) by 25 in. (W) by 0.125 in. (T), Void Content less than or equal to 1%.

OPTION 6 - TASK 5B – Manufacture of 1 Resin-only Panels with 5208 Resin

The Contractor shall manufacture 1 Resin-only Panels comprising Thermoset Resin (Cytec 5208), RTM Process Conditions TBD psi and TBD° F for TBD min., Finished Panel Dimensions 25 in. (L) by 25 in. (W) by 0.250 in. (T), Void Content less than or equal to 5%.

