NNL08245024R - ATTACHMENT 1, REPRESENTATIVE TASK ORDERS 1 AND 2
See Section M.2(a)(9)


REPRESENTATIVE TASK ORDER NO. 1
Balance NTF-120

1.0
INTRODUCTION


This statement of Work describes the requirements for a six-component internal type strain-gaged balance. This balance will be used primarily in Langley Research Center's (LaRC) National Transonic Facility (NTF)

1.1
SCOPE


The contractor shall provide design, fabrication, strain-gaging and calibration services as outlined below. The designation of this balance is NTF-120.

1.2
GENERAL DESCRIPTION


The balance will be mounted to stings used in NTF tunnel to support a variety of test programs at this facility.

2.0
INFORMATION PROVIDED


Included with this SOW are the following:  Balance size and performance requirements.

2.1
MATERIALS PROVIDED


LaRC shall provide the following materials:

a. Plug and Ring gage for balance dowel hole fit check and front end

b. Taper gage for taper end fit check

c. Balance calibration facility

d. Calibration loading hardware and calibration data acquisition system as needed to perform the required calibration except those items, which are to be provided by the contractor.


Note: Except for the strain-gages, the Contractor is to furnish all gaging materials that are incorporated as an integral part of the completed balance.  Most of these materials are listed in NASA TM-2004-213017, APPLICATION CLASS I, INSTALLATION TYPE 1.

3.0
BALANCE DESIGN
3.1

A stress report shall be generated based on the design. This report shall conform to the specifications called out in LAR 1710.15.

3.2

The contractor shall draft, new generated drawings which include, the required balance detail, dowel pins, and wiring diagram for the balance based on the requirements supplied by LaRC. The Contractor shall furnish two (2) sets of preliminary and final drawings for the balance to the Balance Design Engineer and one (1) set of preliminary drawings to the Fabrication Delivery Order Monitor assigned to the project as they are completed (see “Place of Delivery” for an address to send the drawings).

3.3

The Contractor shall hold a design review with LaRC engineers and the Fabrication Delivery Order Monitor at a time and place mutually agreed upon after delivery order award. At the discretion of the LaRC balance design engineer, meetings may be conducted to review, or discuss Contractor designs, progress or problems. These meetings may be in lieu of or in addition to the formal design review. All drawings will be subject to review.  Drawings shall provide complete detail and dimensions of the part as built and conform to ANSI Y14.5, and MIL-STD-100 drafting standards. 

4.0
FABRICATION

4.1
The Contractor shall provide the necessary materials and fabricate the parts.  Prior to acceptance of the balance by LaRC and delivery to LaRC the Contractor shall demonstrate the assembly of the balance, calibration fixture and sting adapter and verify the fit and conformance to specifications and tolerances noted herein.   
4.2
The Contractor shall verify geometry of the balance and hardware with a coordinate measuring machine and other inspection tools as appropriate for verifying the specified tolerances. Tabulated and plotted data showing actual versus required geometry shall be provided. All inspection methods must be clearly defined and agreed upon by the balance design engineer.

4.3 
All Nondestructive Evaluation (NDE) requirements that are required as a result of a design requirement shall be reviewed and approved by the NASA-Langley Research Center’s QATB NDE Level-III Inspector.  The NDE requirements shall be submitted for review ten (10) working days prior to start of any NDE inspections.

4.4
All NDE inspections shall be subject to review and/or witness by NASA-Langley Research Center.  The Delivery Order Monitor and/or the NASA-Langley Research Center’s QATB NDE Level-III Inspector shall be notified 48 hours prior to Nondestructive Evaluation Inspections being performed.  All NDE inspection reports and/or X-Ray film shall be submitted for review within five (5) working days after the inspections are performed.
4.5
Material Certifications shall be provided by the Contractor.  

5.0
REQUIREMENTS AND SPECIFICATIONS

Balance physical dimensions or outline.

Maximum Diameter:
 2.500 inches (+ 0.000/- 0.0002)



Maximum Length:
 20.000 inches (+ 0.000/- 0.005)
5.1
The balance’s interface surfaces with the metric and non-metric side are a cylindrical and 1 in/ft taper respectively.

5.2
Balance full-scale load capacities (at the moment center):




Normal Force
        7,000 lbs




Axial Force
           600 lbs




Pitching Moment     14,000 in-lbs




Rolling Moment
      10,000 in-lbs




Yawing Moment
        7,000 in-lbs




Side Force
        4,500 lbs

5.3
Strain-Gaging and Electrical Requirements

5.3.1
The balance shall be strain-gaged according TM-2004-213017.

5.3.1.1 The temperature compensation for this balance the requirement is 0.003 mV/V.

5.3.2
Balance leads, adapter cables and other information shall be as specified on the wiring diagram provided (with the following exceptions):

a. The balance shall be cycled from 80F to -250F and back to 80F 5 times after wiring is completed.

b. Leads are to be 12 feet long.

c. Use nylon sleeving over balance leads. Twist signal leads and power leads separately for each component.

5.4
Balance Calibration

5.4.1
The balance shall be loaded with dead weights to determine all possible first and second order interactions, and temperature effects on the balance Temperature loadings to check temperature sensitivity and equipment is available in the calibration laboratory for performing the elevated temperature loadings. These loadings may be accomplished in LaRC’s calibration laboratory utilizing available equipment and LaRC approved calibration techniques such as knife-edges and bell cranks.

5.4.1.1 The calibration shall be finalized on the NASA data analysis system according to the procedures detailed in the users document.

5.4.2
Four Nitronic 60 dowel pins shall be fabricated: Four to fit the balance with the calibration fixture. 
5.4.3 All raw data shall be provided including specifications on the data system, weights and any other equipment used in the loadings. Also, photographs of the calibration set-up for each loading configuration shall be provided.

5.4.4
A comparison of applied loads versus calculated loads shall provide a two standard deviation (95% confidence interval) equal to or better than that listed below in percentage of full scale. These errors are obtained by utilizing the balance matrix that is generated with only the single and two-component loadings and not the multi-component loadings. However, the two standard deviation calculation utilizes all of the data including the multi-components.

Normal Force
      0.10%           Axial Force
      0.10%           Pitching Moment     0.10%                Rolling Moment
      0.10%              Yawing Moment     0.10%           Side Force
       0.10%

6.0
PROPRIETARY PROVISIONS


All information and hardware provided to or produced by the Contractor in association with this project shall be handled by the Contractor as LaRC Proprietary. Any materials furnished to the Contractor by LaRC shall be returned at the conclusion of contract performance.

7.0
LIAISON


The contractor shall provide LaRC with a bi-weekly progress report-covering budget expended, percentage of work completed and the previous week’s progress in general. This will be e-mailed or faxed to the balance design engineer, and the Fabrication Task Order Monitor with a copy of transmittal sheet only forwarded to Contracting Officer. In addition, Contractor produced drawings and analyses shall be furnished to LaRC as they are completed. LaRC engineers may request, at their discretion, preliminary copies of work in progress to validate the Contractor's approach to the design. The Contractor shall make their facility available to on site inspection of work in progress by LaRC delivery order monitors.

8.0
COMPLIANCE WITH SPECIFIC STANDARDS/HANDBOOKS

Wind-Tunnel Model Systems Criteria (LPR 1710.15)
9.0
DELIVERABLE ITEMS


The contractor shall supply the following to LaRC:


1. Two (2) complete sets of full size “as-built” drawings of the balance (outline, detail, wiring diagram), and two sets of notebook size drawings. Also, an electronic copy of the drawings/model in Pro-Engineer.

2. One copy of the stress report and Pro-Engineer file.

3. The balance, and dowel pins shall be shipped by the Contractor to NASA.


4. Two hard copies of the final temperature compensation runs and one electronic copy of this raw data for each balance.


5. One hard copy of the strain-gage installation details.


6. One (1) copy of the material certifications, UT inspection, heat treat inspection which are clearly labeled as to the part fabricated from this material and QA inspection reports including material coupon for the balance to the Balance Engineer. One (1) copy of the UT inspection report to the Fabrication Order Monitor as per Section 4.4.


7. One hard and electronic copy for the balance of the raw calibration data, calibration constants, error analysis, techniques used in matrix derivation and error analysis, and calibration equipment specifications including one set of photographs of the calibration set-up. 

10.0
PLACE OF DELIVERY

The Contractor shall deliver the items 1-7 above to:  NASA LaRC,  Hampton, VA  3681-0001

11.0
SCHEDULE


The final acceptance review at LaRC of the deliverables by LaRC personnel must occur within 360 calendar days after award with delivery of the balance no later than 367 calendar days after award. The Contractor, prior to the delivery date, must bring up any deliverables found deficient by the LaRC representatives to acceptable quality levels.

12.0
GOVERNMENT FURNISHED ITEMS

The Contractor shall refer Section 2.1 above.

13.0
SECURITY CLASSIFICATION
Unclassified

14.0
SELECTION CRITERIA

The Government will award an order to the responsible offeror whose offer conforming to the solicitation will be most advantageous to the Government, price/estimated cost, understanding of the requirements and other factors considered.   Overall in the selection for task order award, understanding of the requirement is the most important and the ability to meet the schedule and price are of equal importance, but individually are less important than understanding the requirement.
REPRESENTATIVE TASK ORDER NO. 2

Strain Gage/Thermocouple Installation on Carbon-Carbon Composite Panel

1.0
INTRODUCTION


This Statement of Work describes the requirements for installation of strain gages on a 12WX 12L X 0.125 thick inch Carbon-Carbon composite panel.
1.1
SCOPE


The contractor shall provide design and strain-gaging services as outlined below. The designation of this work is Representative Task No. 2.
1.2
GENERAL DESCRIPTION


The instrumented panel will be tested in Langley Research Center Structures and Material Laboratories.
2.0
INFORMATION PROVIDED


Included with this statement of work are the following:  N/A
2.1
MATERIALS PROVIDED


LaRC shall provide the following materials:

 One 12W X 12L X 0.125 thick Carbon-Carbon composite panel
3.0
GAGE LAYOUT/ DESIGN


The Contractor shall select the proper Application Class and Installation Type, strain gages, adhesives, and moisture proofing needed in this application, considering the panel material, desired measurement, and test environment.



The gages shall be installed in a manner to measure strain in 3 directions (in the plane of the specimen; along the axes and at 45 degrees).    Gages shall be located a 4 locations symmetrically distributed on the top and bottom of the specimen.



The Contractor shall complete an estimate and meet with LaRC engineers and the Fabrication Task Order Monitor prior to task order award to confirm the Contractor understands of the requirement.

4.0
 
Instrumentation installation and specifications
4.1
The Contractor’s design/layout and installation shall comply with requirements as specified in NASA TM-2004-213017.  
4.2
The Contractor shall provide strain gages, thermocouples, adhesives, moisture proofing, and wiring necessary to complete this task order.
4.3
The Contractor shall provide a schedule, a detailed installation process, and a detailed test plan to ensure proper instrumentation performance.


4.4 
Temperatures for testing will range from -100°F to 500°F.
5.0
LIAISON

The contractor shall provide LaRC with a bi-weekly progress report covering budget expended, percentage of work completed and the previous week’s progress in general. This will be e-mailed or faxed to the balance design engineer, and the Fabrication Task Order Monitor with a copy of the transmittal sheet only forwarded to Contracting Officer. In addition, Contractor produced drawings and analyses shall be furnished to LaRC as they are completed. LaRC engineers may request, at their discretion, preliminary copies of work in progress to validate the Contractor's approach to the design. The Contractor shall make their facility available to on site inspection of work in progress by LaRC delivery order monitors.

6.0
COMPLIANCE WITH SPECIFIC STANDARDS/HANDBOOKS

Wind-Tunnel Model Systems Criteria (LPR1710.15)
Suggested Procedures for Installing Strain Gauges on Langley Research Center Wind Tunnel Balances, Custom Force Measuring Transducers, Metallic and Composite Structural Test Articles, May 2004, Thomas C. Moore Sr., NASA TM-2004-213017.
7.0
DELIVERABLE ITEMS

The Contractor shall supply the following to LaRC:


1. One instrumented Carbon-Carbon panel

2. One hard copy of the strain-gage installation details.

8.0
PLACE OF DELIVERY

NASA Langley Research Center, Hampton, VA  23681-0001

9.0
SCHEDULE

The final acceptance review at LaRC of the deliverables by LaRC personnel must occur within 45 calendar days after award.
10.0
GOVERNMENT FURNISHED ITEMS

N/A
11.0
SECURITY CLASSIFICATION

Unclassified
12.0
SELECTION CRITERIA

The Government will award an order to the responsible offeror whose offer conforming to the solicitation will be most advantageous to the Government, price/estimated cost, understanding of the requirements and other factors considered.   Overall in the selection for task order award, understanding of the requirement is the most important and the ability to meet the schedule and price are of equal importance, but individually are less important than understanding the requirement.
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