Amendment 1 8/17/04


Attachment 1 – NNL04078342Q

Statement of Work – Composite Panel Fabrication

1. Task Title: Fabrication of graphite-epoxy laminated composite panels

2. Purpose of Work to be Performed:

Graphite-epoxy laminated composite panels will be used to study the effects of imperfections on the nonlinear response, stability and failure of thin and thick shell structures subjected to combined loads.

3. Description of the Work to be Performed:

The contractor shall fabricate thirty-two (32) aerospace-quality fiber-placed flat and curved panels suitable for structural testing as outlined below.  The panels shall be constructed out of 12-in.-wide AS4/3501-6 tape. Several laminate stacking sequences are required as shown in Table 1.  A typical panel configuration with dimensions and coordinate system is shown in Figure 1. The coordinate system of the plates must clearly be marked after fabrication.

Table 1.  Panel configuration

	Specimen Name
	Radius, R

(in.)
	Length, L1
(in.)
	Arc Length, L2
(in.)
	Laminate

	MDB-Q1-FLAT-1
	
	31.5
	31.0
	[+45/0/-45/90]3s

	MDB-Q1-FLAT-2
	
	31.5
	31.0
	[+45/0/-45/90]3s

	MDB-Q2- FLAT-1
	 
	31.5
	31.0
	[+45/0/-45/90]2s

	MDB-Q3-FLAT-1
	
	31.5
	31.0
	[+45/0/-45/90]5s

	MDB-Q3-FLAT-2
	
	31.5
	31.0
	[+45/0/-45/90]5s

	MDB-A1-FLAT-1
	
	31.5
	31.0
	[+45/0/-45/0]3s

	MDB-H1-FLAT-1
	
	31.5
	31.0
	[+45/90/-45/90]3s

	MDB-T1-FLAT-1
	
	31.5
	31.0
	[+45/+45/0/90]3s

	MDB-T1-FLAT-2
	
	31.5
	31.0
	[+45/+45/0/90]3s

	MDB-T2-FLAT-1
	
	31.5
	31.0
	[0/90/+45/+45]3s

	MDB-T3- FLAT-1
	 
	31.5
	31.0
	[+45/+45/0/90]2s

	MDB-T4-FLAT-1
	
	31.5
	31.0
	[+45/+45/0/90]5s

	MDB-Q1-R15-1
	15.0
	31.5
	31.0
	[+45/0/-45/90]3s

	MDB-Q1-R15-2
	15.0
	31.5
	31.0
	[+45/0/-45/90]3s

	MDB-Q2- R15-1
	15.0
	31.5
	31.0
	[+45/0/-45/90]2s

	MDB-Q3-R15-1
	15.0
	31.5
	31.0
	[+45/0/-45/90]5s

	MDB-A1-R15-1
	15.0
	31.5
	31.0
	[+45/0/-45/0]3s

	MDB-H1- R15-1
	15.0
	31.5
	31.0
	[+45/90/-45/90]3s

	MDB-T1-R15-1
	15.0
	31.5
	31.0
	[+45/+45/0/90]3s

	MDB-T1-R15 -2
	15.0
	31.5
	31.0
	[+45/+45/0/90]3s

	MDB-T2- R15-1
	15.0
	31.5
	31.0
	[0/90/+45/+45]3s

	MDB-T3- R15-1
	15.0
	31.5
	31.0
	[+45/+45/0/90]2s

	MDB-Q1-R60-1
	60.0
	31.5
	31.0
	[+45/0/-45/90]3s

	MDB-Q1-R60-2
	60.0
	31.5
	31.0
	[+45/0/-45/90]3s

	MDB-Q2- R60-1
	60.0
	31.5
	31.0
	[+45/0/-45/90]2s

	MDB-Q3-R60-1
	60.0
	31.5
	31.0
	[+45/0/-45/90]5s

	MDB-A1-R60-1
	60.0
	31.5
	31.0
	[+45/0/-45/0]3s

	MDB-H1- R60-1
	60.0
	31.5
	31.0
	[+45/90/-45/90]3s

	MDB-T1-R60-1
	60.0
	31.5
	31.0
	[+45/+45/0/90]3s

	MDB-T1-R60 -2
	60.0
	31.5
	31.0
	[+45/+45/0/90]3s

	MDB-T2- R60-1
	60.0
	31.5
	31.0
	[0/90/+45/+45]3s

	MDB-T3- R60-1
	60.0
	31.5
	31.0
	[+45/+45/0/90]2s
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Figure 1. A typical panel configuration with dimensions and coordinate system.

Four (4) flat plate specimens shall also be fabricated for coupon testing to develop material property data.  The flat plate specimens shall each be 14-in. by 14-in. square.  One (1) plate shall be a 48-ply unidirectional laminate, two (2) plates shall be 8-ply unidirectional laminates, and the final plate shall be an 8-ply angle-ply laminate.  The coordinate system of the plates must clearly be marked after fabrication.  The plate specimens for material property determination are summarized in Table 2.

Table 2.  Flat Panel Specimens for Material Property Development

	Specimen Name
	Width, W (in.)
	Length, L (in.)
	Laminate

	MHP-04-01
	14
	14
	048

	MHP-04-02
	14
	14
	08

	MHP-04-03
	14
	14
	08

	MHP-04-04
	14
	14
	[(+45/-45) 2]s


4. Manufacturing Requirements:

All of the panels must be fabricated so that the end product is of high quality and shall, at a minimum, satisfy the following requirements:

a. A caul plate shall be used to minimize panel thickness variation and the thickness variation will not exceed 0.0025 in (half a ply thickness)

b. Gaps or overlaps between adjacent pieces of slit tape shall be no wider than 0.03 inches. (MIL-17 standard)

c. Ply seams for plies of equal orientation will not be aligned through-the-thickness of the panel.

d. The tape will be laid up on the tool/mandrel to within +/- 1.0o of the desired ply orientation.  

e. Ply delaminations/squeeze-out are not acceptable.

f. The panel coordinate system shall be clearly marked on each panel after fabrication is complete.

g. Non-destructive evaluation (NDE) of all fabricated panels shall be performed using an automated C-scanning technique.  Flaws greater than 0.1-inches in diameter, as determined by C-scanning, are not acceptable.  The C-scans shall be referenced to the coordinate system mentioned above and clearly indicated on the C-scan printouts.  C-scan images shall be provided in hardcopy and JPEG formats.

h. A calibration specimen shall be used to quantify the C-scan accuracy.  The calibration specimen can be determined by the contractor, but final concurrence of the PI is necessary.

i. Manufacturing tolerances are summarized in Table 3.

Table 3.  Manufacturing Tolerances
	panel-end Flatness
	+/- 0.03”

	Thickness variation
	+/- 0.0025”

	ply gaps and overlaps
	+/- 0.03”

	ply orientation
	+/- 1o

	NDE defect size
	0.1”


J. The panels shall be fabricated using a hand lay-up technique and 12-in-wide AS4/3501-6 slit tape.  See Amendment 1 to the specifications.
5. Q&A Requirements:

a. Three (3) acid digest tests from representative tag end samples from each panel shall be conducted to determine laminate void content, and resin and fiber content.  

b. Information on fiber and resin lots, batches, debulking schedule, cure cycle shall be furnished for each panel upon completion of the tasks.

c. The contractor shall be responsible for procuring all required material and hardware necessary to fabricate the panels including the AS4/3501-6 slit tape 

d. The contractor shall be responsible for providing wooden shipping containers to prevent specimen damage.

e. The contractor will be responsible for shipping costs required to deliver the panels to NASA LaRC.

6. Deliverables:

a. Thirty-two (32) fiber-placed composite flat and curved panels shall be delivered to NASA-LaRC (see Table 1).  The contractor is responsible for shipping costs.

b. Four (4) fiber-placed flat panel specimens for material property characterization shall be delivered to NASA-LaRC  (See Table 2).

c. Fabrication worksheet for each panel that documents material batches, debulking schedule, and cure cycle, for each panel.  A sample fabrication worksheet will be provided.

d. Detailed C-scans for each panel in hardcopy and JPEG format.

e. Detailed information on C-scan equipment and equipment setup.

f. Monthly progress reports of work accomplished during each one-month period of the contract performance.

g. A final report that documents all work conducted under this task and shall include detailed results from the C-scan evaluation of the panels, as well as the results from acid digest tests indicating laminate void content and resin and fiber volume content.

7. Schedule:

a. The fabrication and shipment of thrity-two (32) flat and curved panel specimens and four (4) flat panel specimens for material property characterization shall be completed within the six (6) months.

b. Deliver all monthly reports to LaRC within the first seven (7) days following the period of performance being reported upon.

c. Deliver the final report to LaRC within 30 days after the end of the period of performance for the task.

· Completes task ahead of schedule and under cost while upholding required manufacturing tolerances.

· Achieving manufacturing tolerances better than those specified in the statement of work.

Additional Instructions to Offerors

Descriptive Literature

The quoter responding to this solicitation shall provide descriptive literature of its proposed product.  The government will use such literature to determine the technical merit in accordance with the section “Evaluation” section of this solicitation.

(a) "Descriptive literature," for the purpose of this solicitation, means information furnished by a quoter such as cuts, illustrations, drawings, and brochures,

that shows a product's characteristics or construction or explains its operation. The term includes only that information required to evaluate the acceptability of the product and excludes other information for operating or maintaining the product.

(b) Descriptive literature is required to establish, for the purpose of evaluation and award, details of the product offered that are specified elsewhere in the solicitation and pertain to significant elements such as --

     (1) Design;

     (2) Materials;

     (3) Components;

     (4) Performance characteristics; and

     (5) Methods of manufacture, assembly, construction, or operation.

(c) Descriptive literature shall be --

     (1) Identified to show the item(s) of the offer to which it applies; and

     (2) Received by the time specified in this solicitation.

(d) If the quoter fails to submit descriptive literature on time, the Government may reject the quote, except that the government accept late descriptive literature subject to the terms contained in the section “Instructions” of this solicitation.

(e) If the descriptive literature fails to show that the product offered conforms to the specifications of the solicitation, the Government will reject the bid.

Best Value Award:  Offerors are reminded that the basis of award is “Best Value”; accordingly, the government reserves the right to make an award decision to other than the lowest price quote received.  
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