ATTACHMENT L-3

Sample Task 2

MRF – Materials Mechanical Test Facility Operations and Maintenance

Period of Performance: 10/30/05-10/14/06

Sample Task Description/Objective:

Provide Operations and Maintenance (O&M) of the Materials Mechanical Test Facility (MMTF) for the MSFC Materials & Processing Laboratory. This activity includes operations and maintenance of the Material Mechanical Properties Testing Facilities in Building 4612 and support for mechanical testing in Building 4707: support of the Materials Diagnostics Facility activities in Building 4612 and in Building 4711; and operations and maintenance of the Thermo mechanical Processing Facility in Buildings 4612 and 4618.

Specific requirements include:

· Procure all materials, hardware, services and documentation (not otherwise provided by the Government) necessary to accomplish material properties testing and special materials tests (e.g., permeability tests).

· Static and dynamic tests shall include, but not be limited to tensile, compression, creep high cycle fatigue, low cycle fatigue, fracture toughness, fatigue crack growth, shear, 4-point bend, hardness, special accelerated life cycle tests employing simulated rocket engine mission cycles, corrosion and stress corrosion cracking testing, and special materials tests.

· Tests shall be performed in conformance with and according to industry standards, specifications, procedures and guidelines.

· Test environments shall range from benign to hazardous. Tests shall be conducted in air and inert environments, at cryogenic or elevated temperature.

· Perform metallic and non-metallic materials diagnostic functions in building 4612. Prepare mounts using conventional cutting, mounting, grinding, polishing and etching techniques and equipment. Prepare metallic samples as required to be used for subsequent chemical analysis. Prepare optical micrograph photos, determine micro hardness of materials and prepare samples for electron microscope evaluation.

· Scan, organize, store and retrieve failure/material analysis reports. Provide technical writing support to assist in the production of presentations, reports, abstracts, and papers.

· Provide hardware process/process development support for melting, casting, pressure infiltration casting, forging, rolling, brazing, heat treatment, hot isostatic pressing, plating, and soldering activities in the Laboratory. Participate in planning for programs to evaluate current and anticipated material processing effects on candidate material performance. Acquire and prepare materials and alloy ingots; perform thermo mechanical processing of specimens; prepare and deliver presentations on designated activities; and prepare and furnish various reports.

· Maintain a centralized work system to manage work requests, work orders/tasks, schedules tracking workflow, raw experimental data files, and final reports.

· Use existing Standard Operating Procedures (SOPs) for each type of test/test system. Review existing SOPs for operation and maintenance of the test facilities. Revise or write new procedures as necessary; maintain records of all maintenance, inspection, calibration and repair/replacement activities; and be responsible for coordinating required calibration, maintenance and repair of test equipment. Maintain a system to track, record and control test equipment configuration.

· Participate in material development/evaluation program planning; write and/or modify basic computer programs for computer controlled testing systems; analyze test data to determine the effects of environment on materials properties; determine and record failure modes of test specimens through visual examinations of fracture surfaces and metallurgical analysis; prepare and deliver presentations on special test activities; and furnish test reports describing the test programs. Test reports include a summary of test performed, anomalies observed, conclusions drawn, and relevant test methods and procedures applied to each test program.

· Provide all necessary training and certifications required to assure assigned personnel are proficient in the use of test systems, maintain a safe work environment and are knowledgeable of applicable procedures. No less than two persons shall be present in the mechanical testing and thermo mechanical processing facilities while it is in operation.

Travel Requirements: (if any)

Deliverables and Milestone Dates:

Provide weekly activity reports via e-mail. Provide formal monthly activity reports and quarterly progress reports. Task schedule slips, due to uncontrollable circumstances (examples: reprioritizations of testing by customer; etc.), will not be factored negatively in assessing schedule objectives.

Provide test reports documenting conclusions of test programs in accordance with project requirements.

Benefiting Program(s):

STPPO

Special Instructions:

Specific projects to be supported are listed in separate subelements below:

Subelement 1 – Materials and Processing Laboratory Plating Support

· Provide heat treatment services for metallic samples

· Provide materials testing services to determine ultimate strength, yield strength, reduction of area and elongation of test articles

· Fabricate and/or configure fixturing

· Monitor, coordinate and assist in plating operations

· Conduct adhesion testing to determine strength of bond between composite and electrodeposited alloy

· Document operations and test results

· Track equipment calibration frequency

Samples coming in at a rate of 1 per month.

Subelement 2 – Technical Writing and Preparation of Material/Failure Analysis Reports

· Provide technical writing support to assess in the production of presentations, reports, abstracts and papers

4 papers, 1 per quarter

Subelement 3 – Lunar Lander Booster Support

· Provide metallographic and photographic support

Photograph each mechanical test specimen before and after test

Photograph all fracture surfaces at 3-5X magnification

Provide metallographic cross-sections and review of each material analyzed.

· Provide mechanical testing support

· Provide engineering review and quality check of data

· Prepare data packages from the test data per customer requirements.

See test matrix A

Subelement 4 – SRB Support post RTF

· Work materials issues

· Attend meetings

· Sign drawings

· Review documentation

· Support engineering reviews

· Perform MAPTIS data searches

Deliverables include test data, signatures for review documents, meeting attendance, completed and dispositioned Material Usage Agreements, Material Identification Usage Lists (MIULs) as required, etc.

Subelement 5 – ECLSS Support

· Determine of CO2, H2, CH4, O2, and N2 gas concentrations from the Sabatier 4BMS Engineering Unit.

· Conduct test for 2.5 months.

· Base estimation on 24-hour turnaround and support of any needed adjustments

· Develop method for using samples that were at sub atmospheric pressure.

· Base estimation on 40 samples

· Compile data into a weekly report sent electronically to the requester.

Subelement 6 – MPLM Support

· NDE inspector to assist in the analysis of Eddy Current data from the inspection of FM2 MPLM. (Length of test is one week.)

· Input to Alenia report.

Subelement 7 – Material and Failure Analysis Support

· Perform material and failure analyses on one failed NASM320-10 castellated nut.

· Perform digital photography, visual inspection, thread dimensional analysis, elemental chemistry verification, hardness and micro-hardness testing, and metallography.

· Fracture surfaces of the failed nut had been obliterated and it was not possible to determine its mode of failure

Deliverable - Failure Analysis Report

Performance Plan

Technical Objectives
Weighting=65%

Subelement 1 – Materials and Processing Laboratory Plating Support

Document operations and test results

Subelement 2 – Technical Writing and Preparation of Material/Failure Analysis Reports

Presentations, reports, abstracts and papers. (1 per quarter)

Subelement 3 – Lunar Lander Booster Support

Prepare data packages from the test data per customer requirements.

Document operations and test results

Subelement 4 – SRB Support

Deliverables include test data, signatures for review documents, meeting attendance, completed and dispositioned Material Usage Agreements, MIULs as required, etc.

Subelement 5 – ECLSS Support

Test results compiled into a weekly report sent electronically to the requester.

Subelement 6 – MPLM Support

Analysis of Eddy current data as input to Alenia report.

Subelement 7 – Material and Failure Analysis Support

Failure Analysis Report

Schedule Objectives
Weighting=10%

Subelement 1 – Materials and Processing Laboratory Plating Support

Document operations and test results and deliver one week following test completion.

Subelement 2 – Technical Writing and Preparation of Material/Failure Analysis Reports

Presentations, reports, abstracts and papers, 1 each per quarter.

Subelement 3 – Lunar Lander Booster Support

Document test results and deliver one week following test completion.

Subelement 4 – SRB Support

Deliverables include test data, signatures for review documents, meeting attendance, completed and dispositioned Material Usage Agreements, MIULs as required, etc.

Subelement 5 – ECLSS Support

Data compiled into a weekly report sent electronically to the requester.

Subelement 6 – MPLM Support

Input to Alenia report, 6/15/06.

Subelement 7 – Material and Failure Analysis Support

Failure Analysis Report, 7/15/06.

Cost (actual vs negotiated)
Weighting=25%
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LEGEND

T/6 – Thickness/6
Da/DN – delta crack growth/delta number of cycles

5T/6 – 5X Thickness/6
Kie – Fracture Toughness

Ec – Compression Modulus
HCF – High cycle fatique

CYS – Compressive Yield Strength
LCF – Low cycle fatigue

UTS – Ultimate Tensile Strength
RT – Room Tempoerature

TYS – Yield Strength
LT – Long Transverse Orientation

EL. – Elongation
ST – Short Transverse Orientation

SU – Shear Ultimate
T-L – Transverse - Long

Y/US – Shear Yield
T-S – Transverse - Short

w – width
t - thickness
l – length
F – Degrees Fahrenheit
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LEGEND

T/2 – Thickness/2
Da/DN – delta crack growth/delta number of cycles

F – Degrees Fahrenheit
Kie – Fracture Toughness

Ec – Compression Modulus
HCF – High cycle fatique

CYS – Compressive Yield Strength
LCF – Low cycle fatigue

UTS – Ultimate Tensile Strength
RT – Room Tempoerature

TYS – Yield Strength
LT – Long Transverse Orientation

EL. – Elongation
ST – Short Transverse Orientation

SU – Shear Ultimate
T-L – Transverse - Long

Y/US – Shear Yield
T-S – Transverse - Short

w – width
t - thickness

l – length
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