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Special Proposal Instructions
Included in the proposal, the contractor should address the detailed approach and scheduling of the following items:

1. Achieving and Measuring Honeycomb Panel Flatness Specified on Drawings in Appendix TBD.
2. Opportunities For Cost Reduction (i.e. relaxing flatness to a specified value and determining the number of splices)

3. Contractor Kick-off Meeting

4. Procurement of Material and Tooling

5. Material Verification Testing

6. Manufacturing Verification Testing

7. Product Assurance Implementation Plan

8. Schedule For On Time Delivery of All Items
Additionally, the contractor shall price two options.  Option 1 calls for the thermal cycle testing of the flight honeycomb panel, with panel flatness measurements and non-destructive examination performed again after thermal cycling (see Statement of Work, section TBD).  Option 2 calls for the manufacturing of a spare set of Observatory Decks.   The decision to exercise Option 1 and 2 shall be made at contract award.
This document defines the detailed Mechanical Requirements for the MMS Observatory Decks & Support Panels.
This document is an internal quality record that is controlled by the Product Design Lead (PDL) for the Optical Bench.  Proposed changes to this document must be submitted to the PDL along with supportive material justifying the proposed change.  Comments or questions concerning this document and proposed changes shall be addressed to:
Kenny Harris, MMS Mechanical Systems Engineer
Mechanical Engineering Branch, Code 543
NASA Goddard Space Flight Center
Greenbelt, Maryland 20771
Phone: (301) 286-5233
Fax: (301) 286-1658
Email:  Kenneth.F.Harris@nasa.gov
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1.0 Introduction
1.1 General Information

The Magnetospheric Multiscale (MMS) mission is the fourth mission of the Solar Terrestrial Probe (STP) program of the National Aeronautics and Space Administration (NASA).  The MMS mission will use four identically instrumented observatories to perform the first definitive study of magnetic reconnection in space and will test critical hypotheses about reconnection.  Magnetic reconnection is the primary process by which energy is transferred from the solar wind to the Earth’s magnetosphere and is also fundamental to the explosive release of energy during substorms and solar flares.

The MMS mission will study magnetic reconnection in the Earth’s magnetosphere.  The four MMS observatories will be required to fly in a tetrahedral formation in order to unambiguously determine the orientation of the magnetic reconnection layer.

This document defines the scope of effort and work to be performed by the contractor in the delivery of the MMS Observatory Decks & Support Panels.  It sets for the tasks, deliverables, responsibilities, and schedule either within this document or by reference.
1.2 Scope

This effort is build to print. The Mechanical Engineering Branch at GSFC is responsible for the design and analysis of the Observatory Decks & Support Panels.  The materials are dictated by GSFC to the contractor.  GSFC will provide all deliverable hardware drawings and applicable documents.

The contractor shall perform the effort in two phases. The first phase shall be comprised of material purchase, material verification testing and manufacturing process review.  The second phase shall consist of test specimen fabrication, manufacturing process verification testing, Observatory Decks & Support Panels fabrication and delivery.

A Manufacturing Readiness Review (MRR) shall be held at the end of the first phase and define the beginning of the second phase.

All materials shall be purchased by the contractor, and in accordance with in-house contractor material specifications, subject to review by GSFC. 

The contractor shall provide the facilities, personnel, services, tools, equipment, and materials necessary to manufacture, test, and deliver the hardware and documentation in accordance with the requirements of this SOW and the documents referenced herein.

The contractor shall generate a matrix listing each section in this statement of work reflecting either compliance or non-compliance.
2.0 APPLICABLE drawings & DOCUMENTS 

2.1 Observatory Decks & Support Panels assembly drawings (TBD)
2.2 Government Documents

GSFC-X673-64-1F
GSFC Engineering Standards Design Manual


Mission Assurance Requirements Document

FED-STD 209
Clean Room and Work Station Requirements, Controlled Environments

MIL-I-45208
Inspection System Requirements

MIL-STD-45662
Calibration System Requirements

MIL-STD-1246
Product Cleanliness Levels and Contamination Control Program

NASA RP 1124 Rev. 4
Outgassing Data for Selecting Spacecraft Materials

NASA SP-R-022
Vacuum Stability Requirements of Polymeric Material for Spacecraft Application

2.3 Industry Standards

ASTM C297
Standard Test Method for Tensile Strength of Flat Sandwich Constructions in Flatwise Plane

ASTM E595
Standard Test Method for Total Mass Loss and Collected Volatile Condensable Material from Outgassing in a Vacuum Environment

2.4 Order of Precedence

In the event of conflict between two or more documents, the order of precedence regarding statement of work documents shall be:

1. Observatory Deck Assembly Drawings
2. This Statement of Work 

3. Government Documents

4. Industry Standards

3.0 Management, Reporting, Reviews, and Documentation
3.1 Program Management
The contractor shall designate a single individual who will be given full responsibility and authority to manage and administer all phases of the work specified by the contract and ensure that all objectives are accomplished within schedule and cost constraints.

The contractor shall designate a single individual who shall serve as a point of contact with the NASA/GSFC Contracting Officer’s Technical Representative (COTR) for all technical aspects of the Observatory Decks & Support Panels contract.  This individual can be the same individual mentioned in the preceding paragraph.

3.2 Reporting
The contractor shall prepare and present a written report to the NASA/GSFC COTR on a monthly basis.  A telecon shall be held within a week of receipt to discuss any issues/concerns.  The report shall contain a summary of the period's progress, problems encountered, any nonconformance issues including their resolution, inspection, test activities, and any issues affecting the schedule.  Also included shall be copies of written approvals for deviations from approved drawings, material certifications and certificates of conformance for raw materials received that period.  The contractor shall generate a list of significant milestones that will enable the NASA/GSFC COTR to ascertain program progress.

3.3 Advanced Notifications

The contractor shall notify the NASA/GSFC COTR at least fourteen (14) calendar days in advance of all mandatory hardware inspections, test activities, TIM’s, and deliveries at either the contractor’s or a sub-contractor’s facility to allow timely participation by the NASA/GSFC Quality Assurance representative. Event specific notification requirements (such as failures, anomalies, etc.) are included in the appropriate sections.

3.4 Reviews And Meetings
3.4.1 Kickoff Meeting/Meetings
A kickoff meeting shall be scheduled at the contractor facility within 30 days of the award of the contract.  NASA/GSFC reserves the right to call for a meeting at any time during the contracting period.
3.4.2 Manufacturing Readiness Review (MRR)

A Manufacturing Readiness Review shall be held at the end of phase one prior to manufacturing the flight IS Deck and SC Deck.  This review will define the beginning of phase two.  
The contractor shall provide a Fabrication, Assembly, and Inspection Flow Plan that shall include step-by-step procedures that describe the method of fabrication, assembly, and inspection from piece parts to the completely assembled Observatory Decks & Support Panels.
The contractor shall provide a Metrology Verification Plan at the MRR.

3.4.3 Pre-Ship Review (PSR)

The contractor shall hold a Pre-Ship Review at the contractor's facility at the completion of verification tests and prior to the shipment of each hardware item to GSFC.  This presentation shall demonstrate completion of all activities required for delivery of any hardware deliverable item to NASA/GSFC, and note any activities that are incomplete.  Any requirements that are not met shall be identified in the Deviations/Waivers etc. list and discussed with NASA/GSFC during the review.
A Delivery Data Package shall be made available for review during pre-ship reviews for each of the different hardware deliverables.  This package shall also be delivered with each end item with the level of detail required of that item.  The package shall comprise, as a minimum, the following data:

· The deliverable item name, serial number, part number, and classification status (e.g., flight, non-flight, ground support, etc.)
· Appropriate approval signatures (e.g., developers quality representative, product design lead, government Representative, etc.)

· Work orders for the final assembly and associated tests
· As-Built vs. As Designed Parts List (includes serialization/revisions)

· As-Built Final Drawing Package (including rework instructions, if any)

· Problem/anomaly reports
· Non-conformance reports, copies of waivers and deviations, open item and shortage reports.  Include the current status and supporting rationale(s).
· Status of all action items from previous reviews

· List of As-Built Materials and Processes

· Achieved surface cleanliness and outgassing rate data (when applicable)

· Log of total operating time and failure-free operation
· List and status of all identified Life-Limited Items

· Metrology Verification Report
· Test Reports per section 5.4.2
· Measured mass, center of gravity, and moments and products of inertia of each Observatory Deck.
· Photograph Documentation (Dry-Fit, Pre-Panel Closeout and Post Closure)

· Certificate of Conformance, with management signature
· End Item Inspection Report

· As-Built Configuration List
· Storage and Transportation Plans and Requirements 
3.5 Documentation

The contractor shall ensure the generation and delivery of all documentation as called for in the contract and section 6.2 of this SOW.

In addition to that documentation specifically called for in the contract, upon request by the NASA/GSFC COTR, the contractor shall make available a copy of any document or data generated during this contract performance for review by GSFC at either the contractor's facility or electronically.  This includes, but is not limited to, technical reports and memorandums, drawings, schematics, studies, analyses, parts and materials data, test data, alerts, etc.

4.0 Verification
The contractor shall demonstrate that all requirements are met for each deliverable item. The contractor shall provide documentation of compliance to the requirements described in this SOW and on the Assembly Drawings.  The contractor shall provide methods as to how these requirements will be met at the Manufacturing Readiness Review.
The contractor shall provide a Metrology Verification Plan at the MRR.
5.0 Contractor Tasks

5.1 Phase 1 Tasks
Included in Phase 1 are all tasks leading up to a verifying capability to fabricate flight hardware.  This shall be demonstrated by material verification testing, and fabrication, verification, and quality assurance process reviews.
5.1.1 Material Procurement

The contractor shall either procure or manufacture all materials required to manufacture the Observatory Decks & Support Panels per in-house contractor material specifications.  The quantities of material shall be enough to fabricate all specified deliverable hardware as well as all test coupons from a single lot.  Film adhesives shall be within the manufacturer's shelf life.

5.1.2 Material Verification Testing

The contractor shall perform material verification tests as required by in-house contractor material specifications.  Test data shall be made available to GSFC.

5.1.3 Concurrent Engineering

The contractor shall work with GSFC throughout Phase 1 to resolve any discrepancies between coupon and/or part design and their specified performance. 
5.1.4 Manufacturing Readiness Review

The contractor shall hold a Manufacturing Readiness Review (MRR) in accordance with Section 3.4.2 of this Statement of Work.  The successful completion of this review indicates the end of Phase 1 and the beginning of Phase 2.

5.2 Phase 2

Phase 2 includes all tasks related to fabricating flight and qualification test specimen hardware and requires the successful completion of all Phase 1 Tasks including the Manufacturing Readiness Review.
5.2.1 Manufacturing Process Verification Testing

NASA/GSFC shall witness the contractor's manufacturing processes related to manufacturing of the Observatory Decks & Support Panels, including but not limited to the cleaning of the face sheets, priming, core splicing, adhesive application, co-cured insert installation, and face sheet splicing.

5.2.2 Concurrent Engineering

The contractor shall work with GSFC throughout Phase 2 to resolve any discrepancies between coupon and/or part design and their specified performance.

5.2.3 Demonstration of Manufacturing Capability

The contractor shall demonstrate manufacturing capability by successfully manufacturing one IS Deck and one SC Deck.
The contractor shall perform as a minimum, tests identified in section 5.2.5.  The contractor shall notify GSFC and the COTR 14 days before testing will be performed.  GSFC will provide QA and GSFC technical support during the testing.  The contractor shall test only with a GSFC QA and a Technical Representative present.  Approval from GSFC shall be required for commencement of fabrication of remaining Observatory Decks & Support Panels.
The contractor shall also provide drops/excess from these panels to have future testing performed by GSFC.
Prior to panel consolidation, NASA/GSFC shall inspect each of the Observatory Decks & Support Panels.

5.2.4 Manufacturing of Flight Hardware & Delivery
The contractor shall fabricate and deliver all Phase 2 flight hardware parts, and drop/excess as defined on the drawings provided in Appendix TBD and to the quantities defined in section 6.1.
5.2.5 Product Assurance Inspection and Tests
The flatwise tension strength of the honeycomb Observatory Decks & Support Panels shall be measured for manufacturing process verification.  A minimum of three samples from each Observatory Deck shall be tested.  The failure mode shall be core tension failure.  Failure of the facesheet in flatwise tension or of the film adhesion to the core or facesheet shall constitute failure of process verification testing, unless it is shown that this value exceeds nominal aluminum honeycomb core tension strength values.  Deviation, waivers, and exceptions shall be handled by GSFC on a case-by-case basis.
Each article shall be inspected by appropriate non-destructive methods for internal and external defects.  Results of all inspections shall be documented and provided to GSFC.
The contractor shall also perform the following additional tests, as a minimum.
Blocks - Tensile Edge and Shear Edge
Co-cure Inserts - Tensile, Shear, Torsion

Post-cure Inserts - Tensile, Shear, Torsion

Panels - 3-Point Bend, Flatwise Tension, Lap Shear
6.0 Deliverable Items

6.1 Flight Hardware
Table 6-1 lists the deliverables and schedules for the flight Observatory Decks & Support Panels to be fabricated and delivered to GSFC.  In addition, drop/excess left over from the panel fabrication shall be delivered for CME, moisture content, thermal conductivity, and specific heat testing, to be performed by GSFC.
Table 6‑1  Hardware Deliverables
	Item Number
	Part Description
	Drawing Number
	Total Number of Items
	Delivery Schedule

	1
	Flight IS and SC Deck  (1st Pair) with Drop/Excess
	TBD
	2
	8/11/2010

	2
	FPI Support Panels
	TBD
	2
	8/11/2010

	3
	Bulkhead Support Panels
	TBD
	4
	8/11/2010

	4
	Flight IS and SC Deck  (2nd Pair) with Drop/Excess
	TBD
	2
	10/7/2010

	5
	Bulkhead Support Panels
	TBD
	4
	10/7/2010

	6
	Flight IS and SC Deck  (3rd Pair) with Drop/Excess
	TBD
	2
	12/7/2010

	7
	Bulkhead Support Panels
	TBD
	4
	12/7/2010

	8
	Flight IS and SC Deck  (4th Pair) with Drop/Excess
	TBD
	2
	2/04/2011

	9
	Bulkhead Support Panels
	TBD
	4
	2/04/2011


The contractor shall include in the proposal the cost to build four IS Decks and four SC Decks.
Option 1 calls for the thermal cycle testing of the flight honeycomb panel to the specification of Appendix C.  Option 1 shall include non-destructive examination and measuring the flatness of the flight honeycomb panel again after thermal cycling is completed.  
Option 2 - The contractor shall include in the proposal the cost to build one spare IS Deck and one spare SC Deck.

6.2 Documentation

Testing performed under section 5.2.5 shall be documented in a summary test report and submitted as part of the delivery data package described in section 2.4.3.

· Process Specification for Manufacture of Honeycomb Observatory Decks & Support Panels.
· Fabrication, Assembly, and Inspection Flow Plan

· Product Assurance Implementation Plan

· Delivery Data Package (See Section 2.4.3 of this SOW)

· Technical Status Reports

· Test Reports on material and manufacturing verification tests.

· Dimensional Inspection Data
6.3 Ground Support Equipment
No Ground Support Equipment is deliverable by the contractor, with the exception of shipping containers required for shipping the flight and other deliverable hardware to GSFC.

6.4 NASA/GSFC Furnished Data, Equipment, And Facilities

NASA/GSFC shall furnish the following list of data, equipment, and facilities to the contractor for completion of this SOW by the following dates. If there are additional items that the contractor believes are necessary in order to fulfill this contract, they shall be stated in the response to this procurement.

· Mechanical Interface Control Drawings (MICD)

· Drill Template
7.0 Observatory Decks & Support Panels Design Description 

7.1 General Description
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Each of the four (4) MMS observatories comprises two (2) octahedral decks, the Instrument Suite (IS) Deck and the Spacecraft (SC) Deck, collectively referred to as the Observatory Decks & Support Panels.  These similar, but not identical, primary structure components provide interfaces to other structural components, instruments, spacecraft components, harness, and propulsion module components.  Figure 3-1 shows the Observatory Decks, bulkhead, and FPI panels together with the rest of the observatory primary structure.  
The Observatory Decks, being the principal structural components to which the instrument payload and spacecraft components will interface, must be capable of supporting the loads and environments induced during integration and test, handling and transportation, launch, deployment, and on-orbit operations.  The basic dimensions of are shown in Figure 3-2 and the populated Decks are shown in Figure 3-3. 
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Each FPI instrument is supported by a honeycomb bracket, to be manufactured from a larger FPI support panel.  Two FPI Support Panels will be manufactured to provide these support brackets.  The bulkhead, which supports the axial instrument, propulsion lines and additional hardware, is manufactured from the bulkhead support panel.  Figure 7-4 shows a typical FPI and Bulkhead panel.


8.0 Requirements
8.1 Detailed Design

Refer to Appendix D for detailed design requirements. (TBR)
8.2 Materials and Processes Requirements

8.2.1 Materials Selection Requirements

To qualify material for flight use, the material must have a satisfactory flight heritage relevant to MMS requirements or meet the following applicable selection criteria as defined herein for: 

· Vacuum outgassing 

· Stress corrosion cracking (SCC) 

· Lubrication requirements 

· Manufacturing process selection 

· Fastener integrity
· Magnetic and Electrostatic Clealiness

· Lubricants

The contractor shall create and maintain a Materials and Processes Identification List (M&P) using the forms in the Appendix, or an equivalent form. The contractor shall review proposed materials and processes with the NASA/GSFC COTR.  An As-Built Materials List (ABML) shall be included as part of the end item data package, using the form in the Appendix, or an equivalent form.  Pure Tin, Zinc, and Cadmium are not acceptable for flight use.

8.2.1.1 Vacuum Outgassing of Polymeric Materials 

Only materials that have a total mass loss (TML) less than 1.00% and a collected volatile condensable mass (CVCM) less than 0.10% shall be approved for use in a vacuum environment.  Material vacuum outgassing shall be determined in accordance with ASTM E-595.  If a material exceeds these maximum limits, the contractor shall be required to either replace with a compliant material or bring it into compliance via a vacuum bakeout, or to submit a Material Usage Agreement (MUA) for its usage.

GSFC maintains a database of materials vacuum stability tests on materials can be found on-line at http://outgassing.nasa.gov/.  Marshall Spaceflight Center also maintains a data base. Access can be gained at http://maptis.nasa.gov/index.asp.  Historical data to demonstrate compliance to this requirement is acceptable, providing the following characteristics are the same for the historical usage of the material and the proposed usage:

· Primer (when tested as composite system)

· Mix ratio of components

· Cure conditions (time/temperature/humidity)

· Bakeout (temperature/pressure)

If these parameters are not the same or if there has been a significant change in the formulation of a material by its manufacturer, then a sample of the material that is processed in the same way as the flight material shall be tested per ASTM-E-595.  Of the shelf materials GSFC has facilities for performing this testing.  Additionally several commercial firms can also perform the testing.

8.2.1.2 Stress Corrosion Cracking of Inorganic Materials 

Materials used in structural applications shall be highly resistant to stress corrosion cracking (SCC) as specified in MSFC-STD-3029.  A Material Usage Agreement (MUA) and a SCC evaluation form shall be submitted, contractor format acceptable, for each material usage that does not comply with the MSFC-STD-3029 SCC requirements.

8.2.1.3 Process Selection Requirements 

Materials and manufacturing process information shall be provided on the material list. 

8.2.1.4 Fasteners 

The contractor shall comply with the procurement and test requirements for flight hardware and critical ground support equipment fasteners contained in 541-PG-8072.1.2, Goddard Space Flight Center Fastener Integrity Requirements.  Traceability shall be maintained for every fastener lot.

8.2.1.5 Lubricants

The contractor’s material list shall include lubrication usage. Lubricants shall be selected for use with materials on the basis of flight heritage and valid test results that confirm the suitability of the composition and the performance characteristics for each specific application, including compatibility with the anticipated environment and contamination concerns.

All lubricated mechanisms shall be life tested unless it can be established and documented that a valid flight heritage exists to an identical mechanism used in an identical flight application or to an identical mechanism that has been separately qualified by suitable life testing."

8.2.2 Prohibited Materials

The material described in Table 6-1 shall be prohibited from Observatory.  Exceptions to this requirement can be made case by case upon completion of the magnetic assessment and the MMS project office approval

Table 8‑1  Prohibited Magnetic Materials List
	Alloy 426
	Mumetal

	Alloy 7201
	Nichrome

	Carbon Steel 1008
	Nickel 200, 270

	Chromium
	Nickel Iron

	Cobalt
	Pelcoloy

	Copperweld
	Permalloy

	Dumet
	Platinum

	Electroless Nickel (except high-phosphorous)
	Remendur

	Electroloy
	Rodar

	Elinvar
	Stainless Steel 2022

	Fenicoloy
	Stainless Steel 3022

	Ferrites
	Stainless Steel 3032

	Gridaloy M, P
	Stainless Steel 3042

	Haynes Alloy #6
	Stainless Steel 403 & 405

	Invar
	Stainless Steel 410 & 416

	Iron
	Stainless Steel 430 & 446

	Kovar
	Stainless Steel AISI 440C

	Mesoloy
	Supermalloy

	Molypermalllow
	Ti 430

	Monel K1
	Vicalloy

	Monel R
	


1Based on a GSFC Materials Engineering Branch Technical Information Paper No. 128 entitled, "Minimizing Stray Magnetic Fields through Materials Selection". 
2Non-magnetic (technically paramagnetic) in the annealed condition.  If any of these alloys are cold worked then they will become magnetic.  The alloy condition will be clearly indicated on the Material Certification that will accompany the purchase.
3Inconel alloys, 600, 625 and 718, are considered non-magnetic, but become magnetic at cryogenic temperatures.
8.2.3 Materials Procurement Requirements

Raw materials purchased by the contractor and its developers shall be accompanied by a Certificate of Compliance and, where applicable, the results of nondestructive, chemical and physical tests.  When requested, this information shall be made available to the NASA/GSFC COTR for review.

8.2.4 Dissimilar Metals 
To avoid electrolytic corrosion, dissimilar metals should not be used in direct contact unless protection against corrosion has been provided in accordance with MIL-STD-889.  Variances from this policy must be submitted to the NASA/GSFC COTR for approval.
8.3 Contamination Control Requirements
8.3.1 Contamination Control Plan
The contractor shall prepare a Contamination Control Plan (CCP) that describes the procedures that will be followed to control contamination. The CCP shall establish the implementation and describe the methods and procedures that will be used to measure and maintain the levels of cleanliness required during each of the various phases of the item’s lifetime. The contamination potential of material and equipment used in cleaning, handling, packaging, tent enclosures, shipping containers, bagging (e.g., anti-static film materials), and purging shall be described in detail at each phase of assembly, integration, test, and launch. The CCP shall define the use of protective covers and purges, vent locations and paths, and environmental constraints. The contractor shall submit their CCP to the MMS Project for review and approval.
8.3.2 Surface Contamination Levels At Delivery

8.3.2.1 Particulate Contamination

The Observatory Decks & Support Panels shall be free of particulate and molecular contamination when inspected with a bright and white light in a darkened room.
8.3.2.2 Molecular Contamination

The Observatory Decks & Support Panels shall meet a molecular surface cleanliness level of A/3 per IEST-STD-1246D on all external and critical surfaces, when tested in accordance with IEST-STD-1246D.
8.3.3 Surface Contamination Generation

8.3.3.1 Particulate Generation

The Observatory Decks & Support Panels contractor shall not employ any of the following particle generating materials or processes into the Observatory Decks & Support Panels construction without prior approval from NASA/GSFC:

· Paints prone to shedding due to large paint pigment molecules, overspray, poor adhesion, etc.
· Dry lubricants (e.g. molybdenum disulfide).
· Surfaces prone to corrosion or oxides because of a lack of corrosion protection or dissimilar metals in close contact.
· Fabrics with brittle constituents (e.g., composites, graphite or glass).
· Perforated materials when material is highly susceptible to tear propagation (e.g., MLI).
· Metal oxides (bare [untreated] aluminum and magnesium, iron, non- corrosion resistant steel, etc.).
· Braided metallic or synthetic wires, ropes, slings, etc. unless measures have been taken to contain any broken filaments or fibers (sheathing, sealing with polymers, covering, etc.).
· Woven materials especially cut or unfinished ends (metal braid, EMI shielding, lacing cord, expando sleeving), unless measures have been taken to prevent fraying or generation of particles (cut with a hot knife, seal with polymer, bag, etc).
· Materials with thin films known to erode or crack or flake when subjected to normal handling (e.g., indium tin oxide [ITO] or other rigid or brittle semiconductor or ceramic coating on flexible substrates, Teflon, multi-layered insulation [MLI], etc.).
· Foams, highly textured materials.
· Trapped debris in holes.
8.3.3.2 Molecular Generation

8.3.3.2.1 Material Selection
The Observatory Decks & Support Panels materials shall have a total mass loss (TML) less than 1.00% and a collected volatile condensable mass (CVCM) less than 0.10%, as specified in ASTM E-595 unless a materials usage agreement has been generated and approved by NASA/GSFC. Silicones should be avoided or minimized.  It is highly recommended that silicones be baked out at a high temperature prior to integration into the system to prevent extended bakeouts of the entire assembly. 

8.3.3.2.2 Assembly Outgassing

When measured in a vacuum of 10E-6 torr at 50 °C, the Observatory Decks & Support Panels outgassing shall not exceed 2E-10 g/sec per kg of unit under test of mass that is condensable on a Quartz Crystal Monitor (QCM) that is operated at -20 degrees.
8.3.4 Material Outgassing
All materials shall be screened against the measured materials in NASA Reference Publication 1124, Outgassing Data for Selecting Spacecraft Materials. Individual material outgassing data shall be considered valid for use for MMS if the material was processed in the same manner as the material in the Reference Publication (mix ratio, temperature, post cure bakeout, etc.) based on each component’s operating conditions. Established material outgassing data shall be verified and shall be provided to the MMS Project for review and approval upon request.

9.0 Quality Assurance

9.1 General Requirements
9.1.1 Quality Assurance Plan/Manual

The contractor shall have a Quality Management System that is compliant with the requirements SAE AS9100 Quality Systems - Aerospace - Model for Quality Assurance in Design, Development, Production, Installation and Servicing or equivalent, as documented in a Quality Assurance Plan. The Plan shall be delivered to the NASA/GSFC COTR, and GSFC shall be notified of any changes to the QA program.

9.1.2 Surveillance of the Contractor 

The work activities and operations of the contractor, subcontractors, and suppliers are subject to evaluation, review, survey, and inspection by a GSFC representative.

The contractor shall provide the GSFC representative with documents, records, equipment, and workings areas within their facilities that are required by the representative to perform their overview activities.

9.1.2.1 Government Source Inspection

The Government may elect to perform inspections at a supplier's facilities. The following statement shall be included on all procurement documents: “All work on this order is subject to inspection and test by the Government in accordance with the inspection clauses in the contract.” 

The Government quality representative who has been delegated NASA quality assurance functions on this procurement shall be notified immediately upon contractor receipt of any supplier/subcontractor orders.

9.1.2.2 Contractor Source Inspection

The contractor shall ensure that its procurement documents impose the applicable requirements on subcontractors and other suppliers.  The subcontractor and other suppliers shall in turn impose the requirements on their procurement sources.

The contractor shall perform source inspection at the subcontractor's or supplier's facilities in accordance with the procurement documentation or when one or more of the following conditions exist:
· In process, end item controls, or tests that are destructive in nature prevent the developer from verifying quality after delivery to the developer's facility.

· It is not feasible or economical for the contractor to determine the quality of procured articles solely by inspections or tests performed at the contractor’s facility. 

· Qualification tests are to be performed by the subcontractor or supplier. 

· Products are shipped directly from the source to NASA, by-passing the contractor's inspection facilities.

9.1.2.3 Government Mandatory Inspection Points (MIPs)

The government or its representative will perform the following MIPs listed below. The government may request additional MIPs if a specific process prohibit inspection at a later time.

· Rework Inspection 

· Pre Panel Consolidation Inspection

· Pre-Ship Inspection/Data Review

9.1.3 Anomaly Reporting 

Anomalies shall be reported to the NASA/GSFC COTR within 24 hours of anomaly occurrence.  The contractor’s processes for review and approval of anomaly reports shall be described in their quality plan/manual or provided as a supplemental document.

The contractor shall provide, as part of the monthly report, a list of all open anomaly reports and a separate list of the anomaly reports closed during the month.

The supplier shall establish and maintain documented procedures to ensure that any product that does not conform to specific requirements is prevented from unintended use or installation.  These procedures shall provide for the identification, documentation, evaluation, and disposition of nonconforming product..
9.1.4 Ground Support Equipment Interfaces

Mechanical ground support equipment (GSE) that directly interfaces with flight deliverable items shall be assembled and maintained to mitigate potential risk to flight hardware.  Parts and materials selection and reporting requirements are exempted as long as deliverable flight item contamination requirements are not compromised.  However, all GSE interfaces to flight hardware shall be flight quality.
9.2 System Safety Requirements 

The contractor shall supply detailed descriptions of the test, operation and inspection requirements for all flight hardware and materials, ground support equipment, and their interfaces necessary for a valid identification, assessment, control and mitigation of documented hazards.  This includes technical information concerning hazardous and safety critical equipment, systems, operations, handling and materials.  For all identified hazards, the contractor shall also document hazard controls, verifications and tracking methods.

The contractor shall provide technical support to the MMS Project for safety working group and technical meetings as necessary in conjunction with TIMs.
9.3 Workmanship Standards And Processes

The developer’s workmanship program shall fully encompass the specific requirements of this chapter. It is the contractor’s responsibility to list all deviations from the baseline workmanship standards and to provide data supporting their position/rationale.
9.3.1 Training and Certification of Contractor Personnel

All personnel performing work on flight hardware requiring a prerequisite set of skills and competency shall be certified as having completed the required training, appropriate to their involvement. 

9.3.2 Hardware Handling, Cleaning and Packaging

The handling of flight hardware shall be performed by qualified personnel in accordance with approved procedures that address cleaning, handling, packaging, tent enclosures, shipping containers, bagging, and purging.  Compatible packaging shall be selected so that hardware is not contaminated or otherwise degraded during shipping or storage.  All personnel working on flight hardware shall be certified as having completed the required training and competency certifications prior to handling any flight hardware. This includes, but is not limited to, workmanship, clean room and ESD awareness courses.

9.3.3 Workmanship:  Use of Alternate Workmanship Standards

GSFC recognizes that the contractor may have an established workmanship program equivalent to the specific standards cited herein. In these instances, the contractor may use existing standards upon review and approval by the NASA/GSFC COTR.  It must be established that the developer’s workmanship program fully encompasses the specific requirements of this chapter. It is the contractor’s responsibility to list all deviations from the baseline workmanship standards and to provide data supporting their position/rationale.
10.0 Handling, Storage, Packaging, Preservation, and Delivery

Products shall be stored, preserved, marked, labeled, and packaged to prevent loss of marking, deterioration, contamination, excessive condensation and moisture, or damage during all phases of the program.  Stored and stocked items shall be controlled in accordance with documented procedures and be subject to quality surveillance.

The contractor shall provide an acceptable shipping container that protects the hardware appropriately.
While in a shipping container, the Observatory Decks & Support Panels shall be wrapped in a non-ESD-generating vapor barrier with redundant maximum humidity indicators. Packaging materials and methods shall not degrade the molecular or particulate cleanliness of the item.
The shipping container shall also include shock and humidity indicators and shall be capable of prolonged shipping conditions.  The contractor shall document what action NASA GSFC is to take if the sensors are tripped when hardware arrives at the NASA GSFC receiving area.  A copy of this document shall be included with shipping documentation.

By executing the act of product shipment, the supplier certifies that the product complies with all contract requirements.  Prior to shipping, quality assurance personnel shall ensure that:

· Fabrication, inspection, and test operations have been completed and accepted.

· All products are identified and marked in accordance with requirements.

· The accompanying documentation (developer's shipping and property accountable form) has been reviewed for completeness, identification, and quality approvals.

· Evidence exists that preservation and packaging are in compliance with requirements.

· Packaging and marking of products, as a minimum, comply with Interstate Commerce Commission rules and regulations and are adequate to ensure safe arrival and ready identification at their destinations.

· The loading and transporting methods are in compliance with those designated in the shipping documents.

· Integrity seals are on shipping containers and externally observable shock or humidity monitors do not show excessive environmental exposure.

· In the event of unscheduled removal of a product from its container, the extent of re-inspection and retest shall be as authorized by NASA or its representative.

· Special handling instructions for receiving activities, including observation and recording requirements for shipping-environment monitors are provided where appropriate.

· Shipping documentation and containers shall contain appropriate measures (signs/warnings) to ensure that the item’s packaging is only removed or opened inside of a cleanroom. 

· Special handling instructions for receiving activities, including observation and recording requirements for shipping-environment monitors are provided where appropriate.

The contractor’s quality assurance organization shall verify prior to shipment that the above requirements have been met and shall sign off appropriate shipping documents to provide evidence of this verification.  The contractor shall ship Free On Board (F.O.B.) destination to NASA/GSFC Greenbelt, Maryland. The contractor has the responsibility for any damage incurred during shipment.
11.0 Appendix A.  Abbreviations and Acronyms 
	Abbreviation/ Acronym
	Definition

	
	

	ABPL
	As-Built Parts List

	ANSI
	American National Standards Institute

	AR
	Acceptance Review

	
	

	CCB
	Configuration Control Board

	CCP
	Contamination Control Plan

	CCR
	Configuration Change Request

	CDR
	Critical Design Review

	CM
	Configuration Management

	
	

	CO 
	Contracting Officer

	COTR                                
	Contracting Officer's Technical Representative                                                                                                                                                                                                          

	CVCM
	Collected Volatile Condensable Mass

	DCR
	Design Conformance Review

	
	

	DILS
	Deliverable Items List and Schedule

	
	

	
	

	FMEA
	Failure Modes and Effects Analysis

	FRB
	Failure Review Board

	GIDEP
	Government Industry Data Exchange Program

	GSE
	Ground Support Equipment

	GSFC
	Goddard Space Flight Center

	IS Deck
	Instrument Suite Observatory Deck

	
	

	MIS
	Management Information System

	MMS
	Magnetospheric Multiscale 

	MIP
	Mandatory Inspection Point

	MRB
	Material Review Board

	MUA
	Materials Usage Agreement

	PDL
	Product Design Lead

	PDR
	Preliminary Design Review

	
	

	
	

	
	

	PSR
	Pre-Ship Review

	
	

	QA
	Quality Assurance

	QCM
	Quartz Crystal Microbalance

	SCC
	Stress Corrosion Cracking

	
	

	SCoRe
	Signature Controlled Request

	S/C
	Spacecraft

	SC Deck
	Spacecraft Observatory Deck

	
	

	
	

	SOW
	Statement of Work

	
	

	
	

	
	

	STP
	Solar Terrestrial Probe

	TBD
	To Be Determined

	TBR
	To Be Resolved

	TML
	Total Mass Loss

	
	

	TIM
	Technical Interchange Meeting

	
	

	TQCM
	Temperature Controlled Quartz Crystal Microbalance

	TRR
	Test Readiness Review

	WVR
	Waiver


12.0 Appendix B.  MMS Material Selection Forms
	



MATERIAL USAGE AGREEMENT (MUA)


	USAGE AGREEMENT NO.:
	PAGE
OF

	PROJECT:


	:
	ORIGINATOR:
	ORGANIZATION:

	DETAIL DRAWING
	NOMENCLATURE
	USING ASSEMBLY
	NOMENCLATURE

	
	
	
	

	MATERIAL & SPECIFICATION
	MANUFACTURER & TRADE NAME

	
	

	USAGE
	THICKNESS
	WEIGHT
	EXPOSED AREA
	ENVIRONMENT

	
	
	
	
	PRESSURE
	TEMPERATURE
	MEDIA

	
	
	
	
	
	
	

	APPLICATION:



	RATIONALE:



	ORIGINATOR:
	PROJECT MANAGER:
	DATE:





[image: image1.emf]System Subsystem

Company Contractor Address

Prepared by Phone & Fax #

GSFC MAE Project CSO

Date Prepared Revision No. 

SCC COR FLAM TOX

%TML %CVCM %WVR

2066480 Rev A Assy, PCAS-ESP3 - -  -  - - - - - - - - -

Frame, PCAS-ESP3 2066480 50669 7075-T7351

ASTM B209 or

SAE-AMS-QQ-A-250/12

- - - A B - - N/A N/A N/A 603, 610

Anodic Coating - 10277 Coating Anodic Type-2 - MIL-A-8625

Type II, Class 1, 

Color Clear

- N/A A - - N/A N/A N/A N/A

Chemical Conversion Coating - 00666 Coating Corrosion - MIL-C-5541

Class 3

Color Gold

nonmetallic - - A K N/A N/A N/A N/A

Plating Nickel Electroless - 10046 Plating Nickel Electroless - SAE-AMS-26074

Class 1

Grade B

same as

MIL-C-26074

N/A A - - N/A N/A N/A N/A



GSFC Spacecraft Metals, Ceramics and Processes List



MMS



Kamili Jackson John Blackwood



Part 

Number

Rev Nomenclature

Next

Assy

MAPTIS

Material  Code

Material Name

Material

Specification

Process Specification

2066481

Rev B  ,

EO 01

EXAMPLE

Type/ Class/ 

Grade/ Color

Comments 

MAPTIS Ratings ASTM-E-595 Outgassing Data

MUA No.

EXAMPLE




[image: image2.emf]System Subsystem

Company Contractor Address

Prepared by Phone & Fax #

GSFC MAE Project CSO

Date Prepared Revision No. 

%TML      %CVCM      %WVR    FLAM    TOX     



GSFC Spacecraft Polymers List

MMS



Kamili Jackson John Blackwood



Part

 Number

RevNomenclature

Next

 Assy

MAPTIS    

Material  Code

Material

 Name

Amount

 Code

Expected 

Environment

ASTM-E-595 Outgassing Data MAPTIS Ratings

Material

Specification

Process Specification

Type/ Class/ 

Grade/ Color

Comments Mix FormulaCure Details

Amount Code

Area, cm2 Vol, cc    wt, gm

1. 0-1       A. 0-1     a. 0-1

2. 2-100     B. 2-50    b. 2-50

3. 101-1000  C. 51-500  c. 51-500

4. > 1000    D. > 500   d. > 500     
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Company Contractor Address

Prepared by Phone & Fax #

GSFC MAE Project CSO

Date Prepared Revision No. 



Part NumberRevNomenclature

Next 

Assy

Component Type, 

Size, and Material

Proposed Lubricant and 

Amount

Type and # of 

Wear Cycles

Speed, Temp, & Atm 

of Operation

Type of Loads 

and Amount

John Blackwood

GSFC Spacecraft Lubrications List

MMS



Kamili Jackson

Wear Codes

Type                                        # Cycles      Speed

CUR continuous unidirectional rotation          A 1-102  rpm rev/min

CO continuous oscillation                                    B 102-104 opm osc/min

IR intermittent rotation                                           C 104-106 vs variable

IO intermittent oscillation                                       D >106 cpm cm/min

SO small oscillation (<30)

LO large oscillation (>30)

CS continuous sliding

IS intermittent sliding

 

13.0 Appendix c.  Options
13.1 Option 1: Honeycomb Panel Thermal Cycling

Eight thermal qualification cycles shall be performed on the flight honeycomb panel. Thermal qualification cycles shall be performed at 50°C and -50°C. Time at temperature shall be one hour.  Figure 6 shows the test profile. During temperature transitions, the rate of temperature change of the optical bench shall not exceed 80°C/hr. 
[image: image4.emf]
Figure 13‑1  Thermal Cycle Test Profile
14.0 Appendix D.  Observatory Decks & Support Panels & FPI/Bulkhead Panel Preliminary design details

Instrument Suite Decks

The IS Decks shall be constructed of 5056 aluminum honeycomb core with 6061-T6 aluminum face sheets.  The honeycomb core shall be 3.1 pcf, 44.68 mm thick, and vented.  The face sheets shall be 0.51 mm thick and vented. 

The IS Decks shall be constructed from TBD number of core pieces spliced together and shall have TBD number of face sheet splices.  The film adhesive for bonding the facesheets shall be FM 73 and the foaming adhesive for core splices shall be FM 410, in accordance with the assembly drawings.
The IS Decks shall have co-cured inserts (~85) for strut mounting and post-cured inserts (~170) for structural and component mounting.  The inserts shall be located in accordance with the assembly drawings.

The IS Decks shall have edge stiffeners installed in accordance with the assembly drawings.

The IS Decks shall meet flatness requirements in accordance with the Assembly Drawings.  Flatness requirements shall be met in the unrestrained condition (lying flat).

The face sheets of the IS Decks shall be vented on the -Z side in accordance with the assembly drawings.  Any vent holes filled with film adhesive during panel cure shall be reworked after panel consolidation.
Spacecraft Decks
The SC Decks shall be constructed of 5056 aluminum honeycomb core with 6061-T6 aluminum face sheets.  The honeycomb core shall be 3.1 pcf, 34.54 mm thick, and vented.  The face sheets shall be 0.51 mm thick and vented.

The SC Decks shall be constructed from TBD number of core pieces spliced together and shall have TBD number of face sheet splices.  The film adhesive for bonding the facesheets shall be FM 73 and the foaming adhesive for core splices shall be FM 410, in accordance with the assembly drawings.
The SC Decks shall have co-cured inserts (~85) and post-cure inserts (~170) for structural and component mounting.  The inserts shall be located in accordance with the assembly drawings.

The SC Decks shall meet flatness requirements in accordance with the assembly drawings.  Flatness requirements shall be met in the unrestrained condition (lying flat).

The face sheets of the SC Deck shall be vented on the +Z side in accordance with the assembly drawings.  Any vent holes filled with film adhesive during panel cure shall be reworked after panel consolidation.

FPI & Bulkhead Support Panel

The FPI & Bulkhead Support Panel shall be constructed of 5056 aluminum honeycomb core with 6061-T6 aluminum face sheets.  The honeycomb core shall be 3.1 pcf, 34.54 mm thick, and vented.  The face sheets shall be 0.51 mm thick and vented. The film adhesive for bonding the facesheets shall be FM 73.
The FPI & Bulkhead Support Panel shall have co-cured inserts (~8) and post-cure inserts (~75) for component mounting.  The inserts shall be located in accordance with the assembly drawings.

The FPI & Bulkhead Support Panel shall meet flatness requirements in accordance with the assembly drawings.  Flatness requirements shall be met in the unrestrained condition (lying flat).

The face sheets of the FPI & Bulkhead Support Panel shall be vented on the +Z side in accordance with the assembly drawings.
� EMBED Word.Picture.8  ���





National Aeronautics and


Space Administration





Goddard Space Flight Center


Greenbelt, Maryland








National Aeronautics and


Space Administration





Instrument Suite Deck





Figure � SECTION  \* Arabic �7��4  FPI & Bulkhead Support Panels
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Figure � STYLEREF 1 \s �7��� SEQ Figure \* ARABIC \s 1 �3�  MMS Observatory Decks - Populated Decks
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Figure � STYLEREF 1 \s �7��� SEQ Figure \* ARABIC \s 1 �2�  MMS Observatory Decks - Basic Dimensions
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Figure � STYLEREF 1 \s �7��� SEQ Figure \* ARABIC \s 1 �1�  MMS Primary Structure
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