Statement of Work

Nondestructive Testing (NDT) of Probability of Detection (POD) Fatigue and Flawed Test Specimen

1.0 Description of Requirement

NASA/LaRC has a requirement for validating inspection systems for meeting inspection requirements for failure critical components. This includes validating design of experiments processes used for establishing probability of detection of inspection systems.  Eddy current, X-ray, ultrasonic, penetrant, magnetic particle, and visual inspection testing of NASA’s flawed specimens are required.  Test specimens with fatigue cracks, EDM notches, and welding flaws in the range of 0.010” to 0.70” in length and in plates and tubes.  Test specimens and inspection registration grids will be provided by NASA for testing the inspection capability of nondestructive testing systems. 

2.0 Scope of Work

NASA Langley Research Center requires the non-destructive inspection of 860 specimens by each of the following NDI technologies:

· manual eddy current

· automated eddy current

· film X-ray

· digital (CCD) x-ray

· storage film x-ray

· conventional ultrasonic

· phased array ultrasonic

· florescent penetrant

· enhanced penetrant
· magnetic particle
· visual test methods 

All test methods shall meet the requirements of NASA-STD-5009.  

Probability of Detection (POD) Data Set - One POD Data Set is defined as the results of one inspector (Inspector A) from one Contractor (Company B) completing an inspection using one NDI technology (Conventional Ultrasonic) for all of the specimens in one specimen set (Group A Flawed Specimen T-87 Aluminum Flat Plate).  See Attachment A (POD Testing Matrix) for a complete listing of all POD Data Sets.

The Contractor may have multiple inspectors inspect each specimen set, however, no one inspector may inspect a specimen set twice.  Contractor identification of inspectors (inspector ID) shall only be made by numeric labeling, and to appear as 1, 2, 3, etc.  The Contractor will be notified of the results of the POD testing performed by their organization.  NASA technical reports will be generated that will cover all of the POD testing performed under this contract, however, the performing contractors identification will not be included in these reports.
3.0 Government Furnished Property (GFP)

The Government will provide all trial and calibration specimens, including inspection registration grids, for all required testing. 

3.1 Specimen Sets

The following specimen sets require inspection.  The specimen sets will be divided into two phases (Phase 1 and 2) and will be made available to the Contractor in a staggered schedule over a 12- and 24-month period, respectively, in order to provide for a uniform work load on the Contractor(s). NASA and each Contractor will coordinate a staggered delivery schedule that is agreeable to both parties.

3.1.1 Group A - Flawed specimens

Induced fatigue cracks

(a) 2219 T-6 Aluminum Flat plate 

(b) 6Al4V Titanium Flat plate

(c) Inconel 718 Flat plate 

3.1.2 Group B - Welded Specimens

(B1) Lack of fusion defects

(a) 2219 T-6 Welded Aluminum Flat plate

(b) 6Al4V Titanium Flat plate

(B2) EDM (Electrical Discharge Machining) slots

(a)
TIG (Tungsten Inert Gas arc welding) Welded, Inconel 718 Flat plate 

(b)
TIG Welded, 321 Stainless Steel Flat plate 

(c) TIG Welded, 2219 T-6 Aluminum Flat plate 

(d) TIG Welded, 6Al4V Titanium Flat plate

3.1.3 Group C - Tubing welds:

(C1) Fatigue cracks AND (C2) Lack of Fusion defects 

(a) Inconel 718, welded, 1” diameter tubes 

(b) 321 Stainless Steel, welded, 1” diameter tubes 

(c) 321 Stainless Steel, welded, 2” diameter tubes

3.1.4 Group D - Cracks in fastener holes
Corner fatigue cracks in approximately .060” diameter fastener holes

(a) 2219 T-6 Aluminum

(b) 6Al4V Titanium

Corner fatigue cracks in approximately .125” diameter fastener holes. 

(a) 2219 T-6 Aluminum

(b) 6Al4V Titanium

4.0 Contractor Qualifications

The Contractor and individual inspectors shall have past experience in the NDI Technology being proposed.     
5.0 Deliverables

5.1 Process Reports

Thirty days prior to the Contractor beginning testing, the contractor shall provide to the Contracting Officer’s Technical Representative (COTR) a Process Report for each NDI Technology to be used, documenting their inspection test process, identification of data to be acquired, and procedures.  The information in this report shall be comprehensive enough to enable the reproduce the results of the inspections.  Testing may not begin until the Process Report is approved by the COTR. 
5.2 Inspection Reports

The Contractor shall deliver to the COTR an inspection report for each POD Data Set.  The report shall be provided in both electronic and hardcopy format.  Each Inspection Report is due thirty (30) days after the completion of inspections on each specimen set.  The inspection report shall include the following information: 
· inspection test process and procedure
· tools

· equipment and materials required
· calibration protocol
· test set up and all necessary signal parameters

· specimen set

· specimen preparation procedures

· registration grids

· data acquisition requirements

· inspection data (signal amplitudes and Hit/Miss thresholds, flaw location and orientation, flaw depth and length)

· original exposed x-ray films

· electronic images  and photographs
· inspection opportunities
· post testing procedures (e.g., cleaning, storage)

· documentation forms required, such as inspection and technique sheets
· references (Standards used, etc)

· inspection dates and start and stop times

· inspector ID

· personnel training
· personnel certifications
5.3 Inspection Schedule

The specimen sets will be provided in two phases.  Phase 1 will include the initial survey specimen sets consisting of 16 to 60 specimens of each material and flaw type.  Phase 2 will include the remaining specimen as indicated on Attachment A – POD Testing Matrix.  The vendor will have a variable number days to perform the inspections.  
Once the Contractor has received the specimen sets, the following formula shall be used to determine the length of time available to complete the inspections: 0.375 x (Number of Specimens x Number of NDI Technologies being performed x Number of Inspectors).  

Since specimens will be needed by other contractors, the specimen sets shall be returned to the COTR within fourteen (14) days of inspection completion for each specimen set. This means that if a contractor is inspecting four different specimen sets, each specimen set shall be returned within 14 days of inspection completion on that specimen set, not all four specimen sets. 
Example: Specimens received by Contractor on September 4, 2008.  

0.375 x ((Phase 1 Group A, Aluminum) x (Conventional and Phased Array Ultrasonic) x (1 Inspector))

0.375 ((16) x (2) x (1)) = 12 days to complete testing

September 16, 2008 – Inspections Completed


September 30, 2008 – Samples returned to COTR


October 14, 2008 – Inspector Report due to COTR

5.4 Deliverable Table
	Schedule

	Inspection of Specimens:  The following formula will determine the number of days the Contractor has to complete the inspections after receipt of the specimens.
	0.375 *(Number of Specimens * Number of NDI Methods * Number of Inspectors)

	Return of Specimen Sets to COTR
	NLT 14 days after completion of inspection on that specimen set

	Inspection Report due to COTR
	NLT 30 days after completion of inspection on that specimen set


6.0 Specimen Care and Refurbishment   

6.1 Transportation and Storage

Test specimens shall be stored and transported in provided containers to maintain a clean, uncontaminated surface condition and to prevent mechanical damage. 

6.2 Specimen Cleaning Between Uses

Test specimens shall be cleaned immediately after each use to remove residue and any markings from the previous inspection.  Cleaning procedures depend on the specimen material and the type of inspection materials used.  Isopropyl alcohol soak in ultrasonic cleaner for 2 hours shall be used to remove penetrant residue.  It is important to clean the specimens as soon as possible after use to prevent drying of penetrant residue.

Specimen sets shall be returned to NASA within two weeks of inspection completion for each specimen set.

7.0 Period of Performance

Twenty-four (24) Months from time of award.

8.0 Delivery Location

NASA Langley Research Center
Hampton, VA 23681
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