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Sample Task
Development of a Material Flammability Test Method

Background

Existing material flammability acceptance test methods have been in place with little revision since the early days of manned spaceflight. The criteria applied in these acceptance tests were developed more from a phenomenological basis than to quantify the risk of a fire. Microgravity testing has identified that some materials become more flammable (as evidenced by a lower limiting oxygen index) in a reduced gravity convective flow than under normal gravity conditions indicating that the current test may not be conservative in all cases, although the actual margin of safety is unknown. The deliverable from this effort will be a standardized test (or tests) that can be conducted in normal gravity to accurately assess material flammability in low and partial gravity levels. This objective may also be accomplished either by developing a more complete understanding of existing test methods, such as NASA-STD-6001 Test 1 (Upward Flame Spread Test) or Test 2 (Cone Calorimeter), or by defining a new test method that measures properties from which low-g behavior can be calculated or inferred. One potential strategy for test development includes developing a test method that reduces the effect of buoyancy through the configuration of the test apparatus. A second strategy might be to define a test in which quantities are measured that can be related to low-gravity flammability.

Scope of Work


The Contractor shall provide qualified individuals to develop a material flammability test method conducted in normal gravity that can quantify important aspects of low-gravity combustion. This task requires an excellent understanding of combustion principles, especially in flame spread over solids and ignition phenomena. A background in microgravity phenomena is strongly desired. Personnel will work closely with a project team consisting of NASA scientists, engineers, technicians and other contractors.

The specific requirements include:

· Develop the scientific concept and justifications for the test method and propose an experimental facility in which to conduct the tests

· Develop detailed science requirements for the experiment and assist the project engineers in the development of engineering requirements

· Assist in the fabrication of the experiment including the development of hardware, test specimens, diagnostic systems, control software, and data reduction methods

· Perform safety analyses, as they relate to combustion events involved in the test method to prove or disprove experimental operations are non-hazardous.

· Plan and conduct data reduction procedures, and as necessary, including theoretical and numerical modeling

· Define experimental and/or computational methods to verify that the test data reproduces the desired low-gravity characteristics and work with the project team to develop these verifications

· Remain current with NASA procedures regarding material flammability testing and material certification processes

· Travel to other NASA Centers and conference sites to present the results of the experiments and pursue the incorporation of the test method into a standard test
· Prepare periodic briefing/reports for written and oral presentation to NASA management and peer scientists and engineers
Deliverables & Milestones

· Participation and reporting in weekly tag-ups of the FPDS Flammability Working Group

· Monthly activity report summarizing the progress made, issues encountered and resources utilized

· Detailed reports of design analyses and supporting information used in the design of a test facility

· Detailed reports of test and computational results

· Final report/assessment on the material flammability test technique as a standardized test method relative to criteria defined by NASA

Criteria to Be Used for Evaluation

Criteria for task evaluation include: 
· quality of technical performance, 

· schedule performance,

· cost performance, 

· management (skill mix, teamwork, and communication with NASA). 

Government-Furnished Property
Government will provide facilities and equipment necessary to perform the task most likely at GRC. This includes but is not limited to combustion test facilities in various labs at GRC as well as test rigs for the Zero Gravity Facility.
