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SECTI ON 01010

SUMVARY OF WORK

PART 1 GENERAL

1

1 SUMVARY

The work to be performed under these specifications consists of the
fabrication and delivery of ten (10) wooden fan bl ades for the 14 x 22 Foot
Subsonic Wnd Tunnel, Building 1212C, 17 West Taylor Street, Wst Area, of
t he Langl ey Research Center

Base

Fabrication, inspection and delivery of initial blade No. 10.
Option 1

Fabrication, inspection and delivery of fan blades No. 11, 12, and 13.
Option 2

Fabrication, inspection and delivery of fan blades No. 14, 15, and 16.
Option 3

Fabrication, inspection and delivery of fan blades No. 17, 18, and 19.

The Contractor shall furnish all plant, equipnent, tools, materials, |abor
and services necessary for or incidental to a conplete and finished job as
shown on the drawings |isted and as specified.

The Governnent reserves the right to witness and i nspect the fabrication
process at the Contractor's plant at any tine.

Al references to the Contracting Oficer contained in this specification
or any severable part thereof, shall be determned to nean the Contracting
Oficer or the Contracting Officer's Technical Representative. |[|f any
guestion arises concerning the "authorization" status of a Contracting

O ficer Technical Representative, the Contractor shall immediately refer
the question, in witing, to the Contracting Officer. Any references to
"as directed", "approved by", "w tnessed by", or "submitted to", shall be
determ ned to nean the Contracting Oficer

Where "as indicated" and "as specified" are witten it shall refer to "as
i ndicated on the drawi ngs," and "as specified in the specifications". The
specifications will always take precedence over the draw ngs.

VWhere "day" or "days" are witten it shall nean cal endar day or days,

unl ess otherwi se stated in the specification
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Where "hour"” or "hours" are witten it shall nean cl ock hours, unless
otherwi se stated in the specification

.2 DESCRI PTI ON

The ten fan bl ades shall be fiberglass-covered, |am nated Sitka Spruce.
.3 STORAGE AND SHI PPI NG CRATES, SHI PPI NG AND | NSURANCE

. 3.1 St orage and Shi pping Crates

Prior to delivery, each blade shall be individually wapped and sealed in
pol yet hyl ene film .010-inch thick. The seal ed package shall contain a
desiccant for noisture protection

A crate shall be fabricated for each bl ade designed to protect the bl ade
from damage during shipnent and/or storage. Each blade shall be properly
secured in its individual crate to prevent novenent during shipping and
handl i ng.

Each crate shall be constructed using a mninumof 3/4-inch thick plywood,
Grade AC minimum exterior panels. Support pads shall be attached to the
bottom of each crate to facilitate lifting and noving using a standard
industry forklift. Crates shall support stacking to a nmaxi mum of three (3)
crates high.

Each crate shall be constructed with a renovable top to all ow visua
i nspection of the entire blade wi thout dismantling the crate.

Each crate shall be painted with two (2) coats exterior-grade white paint
and nmarked in three (3) locations with three (3) inch high lettering on the
top (renovabl e panel), front and one end with the follow ng information:
U. S. Governnent Property
NASA LaRC 14 x 22 Ft. Subsonic Tunnel
Fan Bl ade # (bl ade nunber)
Caution: Do Not Store Containers Cutside
Caution: Do Not Stack Containers Mire Than 3 High
. 3.2 Shi pnent

Shi pping crates with bl ades shall not be exposed to outside el ements during
shi pping or at any tine.

.3.3 I nsur ance
The Contractor shall provide freight insurance on each shi pnent of
conpl eted bl ades. Insurance on each shipnent shall be sufficient to cover

repl acenent of each blade should it becone damaged or destroyed during
transit fromthe Contractor to NASA Langl ey Research Center
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4 SUBM TTALS

The followi ng shall be submitted in accordance with Section 01330,
Submittals:

SD- 08 Records

Resul ts of nobdal and di mensional surveys of Initial Blade
Resul ts of nobdal and di mensional surveys of Renmining N ne Bl ades

Del i verabl es:

Test report containing the foll ow ng:
Description of the test configuration
Description of the test instrunentation
Summary of the tests perforned
Sunmmary of the test data
Sunmmary of the analysis methods and results

Dat a Products

The foll owi ng data products shall be delivered:

Test data (frequency response functions, coherence functions, and
aut ospectra) provided in SDRC |-DAES Universal File Fornmat (U58)

Summary of the identified structural nodes (frequencies, danping,
and node shapes)

Mode shapes for all identified nbdes in SDRC |I-DEAS Universal File
For mat (U55)

Sensor | ocations and identifications in SDRC |-DEAS Universal File
For mat (U15)

5 DRAW NGS

After contract award, a naxi mumof five sets of full D-size and five sets
of 1/2 size contract drawings will be furnished to the Contractor without
char ge.

.5.1 Contract Draw ngs

The work shall conformto these specifications and the drawi ngs |isted
bel ow:

DRAW NG NO. REV. TI TLE LATEST DATE
LD- 514649 D Bl ade Detai l 11-21-03
LD- 514650 D Coordi nate Tabl es - Bl ade Secti ons 7-15-97
LD- 514651 D Butt Det ail 11-21-03

The Government will final fit and install the bl ades, reference Note 3 on
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Contract Drawi ng LD-514649. The Governnment will drill the hol es referenced
in Note 1 and Note 2 on Contract Drawi ng LD 514651
1.5.2 Ref erence Drawi ngs

The following drawings are provided for information only, to assist the
Contractor in perfornance of the requirenents of these specifications:

DRAW NG NO. REV. TITLE LATEST DATE
LD 514648 A Assenbl y 7-15-97
LD- 514656 - Mount i ng Box- Bl ade 10-12- 67

1.6 SCHEDULE
1.6.1 CGeneral Schedul e Requirenents

Al work as required by these specifications shall be conpleted within 365
consecutive cal endar days after receipt of Notice to Proceed.

PART 2 PRODUCTS (NOT APPLI CABLE)
PART 3 EXECUTI ON ( NOT APPLI CABLE)

-- End of Section --
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SECTI ON 01011

GENERAL AND ADM NI STRATI VE REQUI REMENTS

PART 1 GENERAL

1.

1 SUMVARY

This section covers Langl ey Research Center's unique general and
adm ni strative requirenents.

.2 SUBM TTALS

The Contractor shall submt the followi ng in accordance with Section 01330,
Submittals:

SD-08 Statenents

Mat eri al s and Equi pment Substitutions
SD- 18 Records

Order Status Reports

Schedul e of Production

Mont hly Progress Reports

Contractor Rel ease Form

.3 ADDRESSI NG CORRESPONDENCE, SUBM TTALS AND | NVO CES

Al'l correspondence, submittals and invoices shall be clearly marked with
t he assi gned Governnent contract nunber. Unless otherw se specified
herein, the Contractor shall submt an original and five copies of al
correspondence and submittals.

The Contractor shall submt all shop drawi ngs, test reports, equipnent data
sheets, and any other technical data under an original cover letter and
with copies as required by these specifications. Sanples shall be
acconpani ed by a cover letter and appropriate copies.

Correspondence and submittals shall be addressed to the designated
Gover nment addressee(s) and mail stop(s) shown in the Submittal Summary of
Section 01330 to the foll ow ng address:

Al'l correspondence to the Contracting O ficer or Contract Admi nistrator
shal | be addressed as foll ows:

Contracting Oficer/Contract Admi nistrator, Mail Stop 126
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Contract NNL-
NASA, Langl ey Research Center
Hanmpton, Virginia 23681-0001

Al'l correspondence to the Contracting O ficer Technical Representative
(COTR) shall be addressed as foll ows:

COTR, Mail Stop 465

Contract NNL-

NASA, Langl ey Research Center
Hanmpton, Virginia 23681-0001

I nvoi ces and Contractor's rel ease form (NASA Form 778) shall be addressed
as follows:

Account s Payabl e and Enpl oyee Services Branch, Ml Stop 175
Contract NNL-

NASA, Langl ey Research Center

Hanmpton, Virginia 23681-0001

Submittals to the Safety and Facility Assurance Ofice shall be addressed
as follows:

Safety and Facility Assurance Ofice, Mail Stop 429
Contract NNL-

NASA, Langl ey Research Center

Hanmpton, Virginia 23681-0001

Submittals to the Environnental Managenent O fice shall be addressed as
fol | ows:

Envi ronment al Managenment Office, Mail Stop 418
Contract NNL-

NASA, Langl ey Research Center

Hanmpton, Virginia 23681-0001

.4 SCHEDULE OF PRODUCTI ON, MONTHLY PROGRESS SCHEDULES AND MONTHLY
TECHNI CAL PROGRESS NARRATI VES

4.1 Schedul e of Production

Wth the proposal, the Contractor shall submt electronically to the
Contracting O ficer for approval, a practical and feasible schedul e of

production using Mcrosoft Project. This schedule shall indicate the
sequence of work the Contractor plans to conplete the contract within the
speci fied conpletion period and shall include, as a mninmm the follow ng

cat egori es of work:

- Receipt of materials

- Bonding of initial blade

- Machining of initial blade

- Inspection and testing of initial blade
- Bondi ng of remaining 9 blades

- Machi ning of renmaining 9 bl ades
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- Inspection of remmining 9 blades
- Shi ppi ng/ Del i very

The schedul e shall showinitial blade work first. Upon Contracting Oficer
approval of the schedul e of production, the Contractor shall utilize this
approved schedule for its contract progress schedule reporting. The
Contractor shall adhere to the approved schedul e of production. The
schedul e of production shall not be altered without the witten approval of
the Contracting Officer. In the event of changes in the schedul e of
production, under applicable provisions of the contract, the Contractor
shall resubmt to the Contracting O ficer, the schedul e of production

refl ecti ng such changes.

Questions, concerns, and information pertaining to the project shall be
submtted to the Contracting O ficer on Form 253, Request for Information,
Attachment 1 to this section

. 4.2 Mont hly Progress Schedul es

The Contractor shall prepare monthly progress schedules, on Form LF-107, in
accordance with the instructions on the reverse side of the formand shal
show both the NASA approved schedule and the Contractor's current working
schedul e.

.5 CONTRACTOR RELEASE FORM

The Contractor shall execute and submit a Contractor Rel ease Form NASA
Form 778, at contract conpl etion.

.6 ORDER STATUS REPORTS

Upon request of the Contracting Oficer, the Contractor shall pronptly
submit reports showi ng the status of any orders or subcontracts which may
delay or are delaying the overall contract schedule. O der status reports
shal | incl ude:

Contract or order nunber, date subnmitted to the supplier, date accepted
by the supplier, supplier's nane and address.

Del i very date needed to neet contract schedul e.

Delivery date agreed to by the supplier, and any subsequent changes in
t hat date.

Reasons for changes in delivery dates.

Ef fect which the |latest prom sed delivery date will have on the
contract schedul e.

A summary of the Contractor's efforts to bring the prom sed delivery
date in line with the requirenents of the contract schedul e, including
efforts made to place the order or subcontract with other suppliers.

7 MATERI ALS AND EQUI PMENT
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Mat eri al s and equi pnent provided by the Contractor shall be standard
cat al og products of nmanufacturers regularly engaged in the nanufacture of
t he products unl ess ot herw se specifi ed.

Mat eri al s and equi pnent shall neet the requirenents of the contract and
shall be suitable for the specified installation. Were two or nore units
of the sane equi pnent class are furnished, the equi pnent shall be fromthe
sane manufacturer and shall be interchangeable. Materials and equi prment
shall be new and free from defects.

Where equi pnent specified by designations of the manufacturer requires
nodi fication to fully nmeet contract requirenments, such nodification shal
be made by the Contractor wi thout additional cost to the Governnent.

Where two or nore types of equi pnent or materials are specified wthout
i ndi cation of preference, it shall be optional with the Contractor which
one is used; but the same type shall be used throughout.

Where equi pnent or materials are specified by the designations of the
manuf acturer, "or equal", the Contractor, if it elects to furnish other
than the brand name product, is responsible for any necessary redesign
rel ocation and rework of associated construction, at any time during the
course of the contract. The proposed materials or equi pment substitution
with any required redesign, relocation, or rework data shall be subnmtted
for approval of the Contracting Oficer

Al'l equipnment and material data, including |ocation, function, and
characteristics shall be furnished to the Contracting O ficer for approval
as specified in Section 15051, "Mechanical Requirements”. Machinery,
equi pnment, materials, and articles furni shed wi thout such approval shall be
at the risk of subsequent rejection

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section --
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SECTI ON 01330

SUBM TTALS

PART 1 GENERAL

1

1 SUMVARY

This section defines and explains the general subnmittal requirenents
applicable to all submttals under this contract. Specific subnmttals
required are set forth by the various adnministrative or technical sections
of this specification, the contract draw ngs, or other portions of this
contract. Accordingly, the Contractor shall make tinely and conpl ete
submittals as required by all applicable contract provisions.

The requirenents of this Section apply to, and are a conponent part of,
each section of the specifications.

.2 SUBM TTAL PREPARATI ON AND CONTENT

2.1 Techni cal Submittals

Al technical subnmittals, for action of the Contracting Oficer, shall be
subm tted on the Langley Technical Submittal Form (see Attachnent 1). The
actual transnmittal formfor this project will be transmtted to the
Contractor at the time of Notice to Proceed.

The technical submittal formshall serve as the Contractor's cover sheet
and al so the Governnent's approval /review sheet back to the Contractor

The Contractor shall submt one technical submttal form cover sheet for
each package of submittals.

Techni cal submittals shall be grouped by specification section, limted to
eight (8) submittals per cover sheet fromone specific specification
section.

The Contractor shall conplete the item nunber, specification section and
par agr aph nunber, SD nunber and description for each item subnitted

The Contractor shall note any specification deviation included in the
subm ttal package

.2.2 Cener al

Al submittals shall be in the English | anguage.
Submittals becone the property of the Government. The Governnent reserves

the right to duplicate, use, and disclose, in any nanner and for any
pur pose, shop drawi ngs delivered under this contract. Wrding such as
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"Confidential", "Do not reproduce", and simlar statements shall not be

i ncluded on the subnmittals. Submittals that prohibit duplication will be
returned to the Contractor for correction and resubmitting. Refer to FAR
52.236-1, Performance of Wrk by the Contractor, for additional information.

The Contractor shall specifically point out variations of subnmittal itens
fromcontract requirements in transmttal letters. Failure to point out

deviations may result in the Contracting Oficer requiring rejection and

removal of such work at no additional cost to the Governnent.

The Contractor shall allow 30 cal endar days for review of submttals. |If
the Contractor deens a submittal critical or urgent (e.g., to order |ong
lead-tine itens; enter into firmsubcontracts or supplier purchase orders),
it shall so state on the letter or formtransmtting such submttal and
shall indicate its priority for the itens submtted.

The Contracting Officer will, after receipt of submttals, return one copy
to the Contractor marked "Revi ewed", "Approved," "Approved with corrections
as noted," "Reviewed with corrections as noted," or "Returned for
corrections,"” which shall be interpreted as foll ows:

Submittals marked "Revi ewed" authorize the Contractor to proceed with
the work covered by such subnittals.

Submittals marked "Approved" authorize the Contractor to proceed with
the work covered by such subnmittals.

Submittals marked "Approved with corrections as noted" or "Revi ewed
with corrections as noted," authorize the Contractor to proceed with
the work covered by such submittals in accordance with the corrections
i ndi cated thereon. The Contractor shall nmake the corrections to the
submittals and resubnit themto the Contracting Officer within fifteen
cal endar days after receipt of the marked submttals.

Submittals marked "Returned for correction" require the Contractor to
make t he necessary corrections and revisions to the submttals and to
resubnit themfor approval by the Contracting Oficer.

VWhere the submittal is for Information, the Governnent nay indicate
reconmended corrections, or take no action, at its discretion. The
Contractor may proceed with the work without response fromthe Governnent.

CGovernment review or approval does not relieve the Contractor of
responsibility for the accuracy and correctness of submittal data furnished
or for conpliance of the subnmittal's subject itens with all applicable
contract requirenents.

Where review of the submttals is indicated, the Contracting Oficer wll
notify the Contractor of any recomended corrections within 30 cal endar
days after receipt. |If the Governnent takes no action within 30 cal endar
days, the Contractor nmay assume Governnent acceptance and proceed with the
wor k.

Where Approval of submittals concerning materials, draw ngs, or other
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submittals is required prior to work execution, the Contractor shall not
proceed with the affected work until such approval is received fromthe

Contracting O ficer. Governnent action will be taken wi thin 30 cal endar
days.
Partial Submittals will be accepted for expediency of the contract's

conpl eti on.
1.2.3 Cal cul ations, Drawi ngs, Data, and Other Contractor Subnittals

The Contractor shall collect the required data submttals for each specific
material, product, unit of work, or systeminto a single subnittal and mark
for choices, options, and portions applicable to the submttal. Marking of
each copy of product data submitted shall be identical

1.2.4 Submittal Descriptions (SD)

Submittal Description (SD): These are draw ngs, diagranms, |ayouts,
schematics, catalog cuts, descriptive literature, illustrations, schedul es,
performance and test data, and simlar naterials to be furnished by the
Contractor explaining in detail specific equi pnent and portions of the
contractually required work.

The following itens are descriptions of data to be submtted for the
project. The requirenments to actually furnish the applicable itens will be
called out in each specification section

SD-01 Data
Cener al :

Submittals which provide cal cul ations, descriptions, or other
docunent ati on regardi ng the work.

SD- 07 Schedul es

Tabul ar list of data or tabular list including |location, features, or
other pertinent information regardi ng products, materials, equipnent,
or conponents to be used in the work.

SD- 08 Statenents

A docunent, required of the Contractor, or through the Contractor by
way of a supplier, installer, nmanufacturer, or other subcontractor, to
further the quality or orderly progression of a portion of the work by
docunenti ng procedures, acceptability of nethods or personne
qualifications, or other verification of quality. This shall include
pl ans or ot her docunentation to ensure conpliance with |ocal, state,
and federal safety |laws and regul ati ons.

SD- 09 Reports

Cener al :
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Reports of inspections and/or |aboratory tests, including analysis and
interpretation of test results. Each report shall be properly
identified. Test nethods used and conpliance with recognized test
standards shall be descri bed.

Test Reports:

A report signed by an authorized official of a testing |aboratory that
a material, product, or systemidentical to the material, product, or
systemto be provided has been tested in accordance with requirenents
specified by nanming the test nethod and material. The test report nust
state the test was perforned in accordance with the test requirenents;
state the test results; and indicate whether the material, product, or
system has passed or failed the test.

Factory Test Report:

A witten report which includes the findings of a test required to be
perfornmed by the Contractor on an actual portion of the work or
prototype prepared for this project before it is shipped to the job
site. The report nust be signed by an authorized official of the
manuf acturer or an i ndependent testing |aboratory and nust state the
test results. The report shall also indicate whether the materi al
product, or system has passed or failed the test. These reports shal
be subject to approval of the Contracting Oficer, unless otherw se
specified herein, before delivery of the naterials or equipnent. This
approval shall not relieve the Contractor of the obligation to neet al
the requirenents of the contract.

Field Test Report:

SD- 13

SD- 18

A witten report which includes the findings of a test made at the job
site, inthe vicinity of the job site, or on a sanple taken fromthe
job site, on a portion of the work, during or after installation. The
report shall be signed by an authorized official of a testing

| aboratory or agency, nmust state the test results, and indicate whether
the material, product, or system has passed or failed the test.

Certificates

Statenents signed by responsible officials of a manufacturer of a
product, system or material attesting that the product, systemor
material nmeets specified requirenents. The statenents nust be dated
after award of contract, nane the project, and list the specific
requi renents.

Records

Docurentation required for contract adm nistration

1.3

MARKI NG

Mar ki ng shall be provided for each submittal to identify it by contract

SECTI ON 01330 Page 5



14 X 22 FOOT SUBSONI C TUNNEL FAN BLADES

nunber, transnmittal date, Contractor's, Subcontractor's, and supplier's
nane, address(es) and tel ephone nunber(s), submittal nane, specification
section and paragraph reference, drawing reference, and simlar infornmation
to distinguish it fromother submttals and to identify its contractua
requi renent source(s).
.4 SUBM TTAL REQUI REMENTS
The following submttal sumary chart item zes the general and specific
submi ttal requirenents under this contract. The following letter codes
desi gnate the Governnent addressee(s) and Mail Stop(s):

A - Contract Administrator, Mail Stop 126

B - Contracting Oficer Technical Representative, (COTR), Mil Stop 465

C - Safety and Facility Assurance Office, Mail Stop 429

D - Construction Services Unit, Miil Stop 428

E - Accounts Payabl e and Enpl oyee Services Branch, Mail Stop 175

=

Envi ronnmental Managenent Office, Mail Stop 418

The nunber following the letter code, as shown in the submttal summary
chart, specifies the nunber of copies to be provided, (e.g., B-6). The
requi red nunber of all submttals shall be delivered prepaid to Langl ey
Research Center, Hanpton, Virginia 23681-0001 addressed to the appropriate
reci pient and Mail Stop nunber as shown above.
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SUBM TTAL SUMVARY

FI RST LTR CODE AND GOVERNMENT
TITLE SUBM TTAL UPDATE DI STRI BUTI ON ACTI ON SECTI ON
SD- 01, Data
Phot ogr aphi c Wth --- B- 6 Informati on 15051
Docunent ati on Mont hl y
Report
SD- 07, Schedul es
Mbi sture Meter Bef ore --- B- 6 Appr oval 15051
Cali bration Field Use
Docunent ati on
SD- 08, Statenents
Quality Assurance Wth --- B- 6 Appr oval 15051
Pl an Pr oposal
Lunmber Dryi ng Wth --- B- 6 Appr oval 15051
Facility Pr oposal
Lumber | nspect or Wth --- B- 6 Appr oval 15051

Qualifications/ Pr oposal
Certifications

Modal Survey Wth --- B- 6 Appr oval 15051
| nspect or Pr oposal
Qualifications/
Certifications

Mat eri al and Bef ore --- B- 6 Appr oval 01011
Equi pnent Fabri cation
Substitutions

Pr oj ect Wth --- B- 6 Appr oval 15051
| mpl enent ati on Pr oposal
Pl an

SD- 09, Reports

Modal Survey Prior to --- --- Appr oval 15051
Results for Phase 2
Initial Bl ade

Modal Survey At Delivery --- --- I nformation 15051

Results for
O her 9 Bl ades
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SUBM TTAL SUMVARY

FI RST LTR CODE AND GOVERNMENT
TITLE SUBM TTAL UPDATE DI STRI BUTI ON ACTI ON
SD- 13, Certificates
Lunmber Bef ore --- B- 6 Approva
Certification Fabri cation
Pol yester Resin Wth --- B- 6 Approva
Pr oposal
Resorci nol d ue Prior to --- B- 6 Approva
Fabri cation
Fi berglass Coth Prior to --- B- 6 Approva
Fabri cation
Bi rch Pl ywood Prior to --- B- 6 Appr oval
Fabri cation
SD- 18, Records
Order Status * --- B-3 I nformation
Reports
Schedul e of Wth --- A-1, B-5 Approva
Producti on Pr oposal
Mont hly Progress 15t h Day A-1, B-5 Revi ew
Schedul es 30t h Day
of Each Month
Cont r act or At --- E-1 Revi ew
Rel ease Form Cont r act
Conpl eti on

SECTI ON

15051

15051

15051

15051

15051

01011

01011

01011

01011

NOTE: Submittal Sunmary requirenents are |listed in Cal endar Days.

* Cal endar days after date of receipt of Notice to Proceed
** As required by specifying section with updates when significant

changes occur
PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section --
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SECTI ON 15051

MECHANI CAL REQUI REMENTS

GENERAL
1 SCOPE

This section of the specification
and fini shes,

REFERENCES

covers materials, fabrication,

The publications listed below forma part of this section to the extent

ref erenced:

M LI TARY SPECI FI CATI ON ( M5)

M5 M L-DTL-6070C

(Rev.

C) Plywood and Veneer Aircraft Flat

Panel

SUBM TTALS

The Contractor shall
the requirenents of Section 01330,

SD-01, Data

submit to the Contracting O ficer

in accordance with

"Submttal s", the follow ng:

Phot ogr aphi ¢ Docunent ati on

SD- 07 Schedul es

Moi sture Meter Calibration Docunentation

SD- 08 Statenents

Qual ity Assurance Pl an

I nspector Qualifications/Certifications
Survey I nspector Qualifications/Certifications

Lunber Drying Facility

Lunber

Modal

Mat eri al and Equi pnent Substitutions
Project Inplenentation Plan

SD- 09 Reports

Modal
Modal
Di nensi onal
Di nensi onal

Survey Results for

Survey of
Surveys of Re

SD-13 Certificates

Initial Bl ades

Survey Results for OGther 9 Bl ades
Initial

Bl ade
mai ni ng Bl ades

SECTI ON 15051 Page 2
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Lunber Certification
Pol yester Resin
Resorci nol d ue

Fi berglass Cloth

Bi rch Pl ywood

SD- 18 Records

Order Status Reports
Schedul e of Production
Mont hly Progress Schedul es
Contractor Rel ease Form

PART 2 PRODUCTS

2.

1 MATERI AL SPECI FI CATI ONS

The following |ist of specifications covers all of the Contractor-furnished
materials to be used on the wooden fan bl ades. The naterial specifications
on the remaining parts are shown on the detail NASA draw ngs.

1.1 Materi al s

.1.1.1 Bi rch Pl ywood

Mlitary Specification, M5 ML-DTL-6070C, Goup | H gh Density with all
plies birch. The specification is obtainable fromNaval Air Technical
Service, 700 Robbins Avenue, Phil adel phia 11, Penn.

.1.1.2 Fi berglass Coth

Fi berglass cloth shall be 0.005 inch thick with Volan finish
(d ark-Schwebel No. 1522), or equal.

.1.1.3 Pol yester Resin

The resin for the fiberglass cloth shall be isophthalic polyester resin
with a mninumservice tenperature of 180 degrees Fahrenheit.

Resin shall be clear or translucent with no pignent or color additives.

.1.1.4 d ue

The glue shall be Dap- Wl dwood Cor poration waterproof, resorcinol glue, or
equal .

.1.1.5 Sitka Spruce Lunber

Al Sitka Spruce lunber shall be certified to neet West Coast Lunber
Bur eau, Standard Nunber 17, Ladder Rails, grade - VG or higher. Al
| unber shall be certified in witing by a MII| Inspector who holds a
current Anerican Lumber Society (ALS) approved Grade Agency Certificate.
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The Contractor will furnish all the necessary Sitka Spruce |unber. The

[ unber will be rough sawed, 5/4-inches thick, with mninumw dth of six (6)
i nches and maxi mum wi dth of nine (9) inches, straight random | engths of
twel ve (12) feet minimum End butting of any board in any lam nation is
unaccept abl e.

Unused Sitka spruce is the property of the Governnent; boards approximately
six (6) feet and longer will be shipped to Langl ey Research Center as part
of the contract.

2.1.2 d ue M xing Procedure

The glue shall be mixed in strict accordance with the manufacturer's
directions furnished with the gl ue.

Any glue mxed in a given day shall be used that day. M xed glue shall not
be carried over fromone day to the next.

PART 3 EXECUTI ON
3.1  GENERAL
3.1.1 Lumber Gradi ng and Sel ection

The rough lunber to be used in nmaking each | am nation shall be dried by the
Contractor in a noisture controlled roomto a nmaxi num noi sture content of
seven (7) percent and no less than four (4) percent. In drying the |unber,

t he maxi mum tenperature shall be 160 degrees Fahrenheit.

Moi sture content shall be neasured with a conmercially available pin or RF
type noisture neter. The manufacturer or a conmercial calibration service
shal |l have calibrated the meter within one year. A certified verification
standard for noisture neasurenent shall be on hand for field verification
of the noisture nmeter. Each board shall be surveyed for npisture content
at a mininmumof three |ocations, near each end and near the board center

The Contractor shall re-inspect all Sitka Spruce |lunber for use on the

bl ades. Certified inspectors shall conduct inspections. |nspectors shal
have a current ALS recognized certification to perform |l unber grading or
American Society for Nondestructive Testing (ASNT)CP-189 Level -11 or higher

certification to performvisual inspections. Evidence of certification
shal | be provided upon request.

The | unber selected for the blade |am nation shall be vertical grain (from
60 degrees to 90 degrees) free of all defects, knots, pitch pockets, burls,
decay, nold, mldew, conpression wood, and free fromspiral or diagona
grain. The grain of each board in the | ani nation shall be straight and
parallel to the edge of the board.

The | unber shall be pre-inspected in the as-delivered condition to aid in
identifying spiral and/or diagonal grain. A Pin-Type slope of grain too
shall be used to increase the fidelity of this inspection. A second

i nspection shall be perforned on each board after the | unber has been
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surfaced on both faces.
.2 BLADE FABRI CATI ON PROCEDURE

The Governnent nmamy provide a Quality Assurance/ Nondestructive Eval uation
I nspector at the Contractor's plant during the Bl ade Fabrication portion of
this contract.

2.1 Tenpl at es, Numbering, and MarKki ng

The Contractor shall make a set of full size male and fenmale station

tenpl ates of both the flat and contoured side of the initial blade from
1/8-inch thick al um num nounted on 3/4-inch plywod. Tenplate stations
shall be at each radial station along the length of the blade fromtip to
butt. (See Drawi ng LD-514650 for radial stations). (These tenplates shal
beconme the property of the Government and shall be shipped to the
Governnment at the tine of the final blade shipnent.)

The initial blade shall be stenciled with the nunber "10" and the
remai ni ng bl ades from"11" - "19". The nunber shall be three (3) inches
in height and clearly |abeled on both sides of the blade approxi mately
five (5) feet fromthe blade tip. Orientation of the nunbers shall be
with the blade tip at bottom and bl ade butt at top. Al associated
docunentati on for each blade shall be |abeled with its respective
nunber .

Upon conpl eti on of each bl ade, the blade shall be weighed and its
wei ght included in the docunentation for each bl ade.

Each bl ade shall be marked on the butt and tip with vertical and
hori zontal scribe |ines plus any offset reference angl es.

The Contractor has the option to create a full size tenplate of each
| am nation of the blade. Rough-cutting the |am nated spruce to the
tenpl ates reduces the anount of material requiring nachining.

Al'l bl ade bonds shall be free of voids or un-bonded regions that exceed the
following criteria:

Butt Regi on-

1. Single Isolated Defects in excess of 2-inches in any dinension are
not al | owed.

2. Miltiple Isolated Defects, not to exceed six (6) each in any one
bl ade, are allowed provided that they are |l ess than 2-inches in
any di nension and are separated by nore than 6-inches of
defect-free materi al

Aer odynam ¢ Bl ade Regi on-
1. Single Isolated Defects in excess of 1-inch in any dinension are
not al | owed.
2. Miltiple Isolated Defects, not to exceed six (6) each in any one
bl ade, are allowed provided that they are I ess than 1-inch in any
di mensi on and are separated by nore than 6-inches of defect-free
mat eri al
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3.2.2 Lam nation and Contouring

The Contractor nmay have to re-saw sone of the |unber so that the slope of
the grain in any board used in the blade does not exceed one (1) inch in
twel ve (12) feet. The boards shall then be edge jointed or sawed with a
straight-line ripper. |In no case shall any two adjacent edges have a gap
of more than 1/32 inch prior to gluing. Each board in each |am nation
shall be at |east as long as the | anination; thus, no end butting of the
board shall be allowed. The maxi mumw dth of board permtted in any

| am nation shall be nine (9) inches. The boards for each | an nation shal
t hen be edge gl ued and cl anped.

After gluing, the lamnation shall be put in a noisture-controlled room and
dried to seven (7) percent maxi mum noi sture content. This shall be verified
by using a certified noisture meter. The |am nation shall then be jointed
snooth and flat on one side and then planed snooth and flat to a .750-inch
thi ckness. Particular attention shall be paid to General Note Nunber 4 on
NASA Drawi ng LD-514649, which indicates that the grain of alternate

| am nations shall run at two (2) degrees thirty (30) mnutes, left and
right of the reference axis of the blade. At the base of the butt of the
bl ade, the edge-glued joints shall be staggered at |east one (1) inch with
no set pattern. Each layer of the lam nation shall be given an identifying
mark to assure that each layer will go into its proper position in the

bl ade.

Before gluing the |ami nations, a suitable press which is larger than the
final blade shall be made. Wod filler blocks, the sane thickness as the
spruce shall be made so each |ayer of the lamination together with its
filler block is a constant thickness layer that fills the press. Prior to
gluing, each lamnation and its wood filler block shall be put into the
press in their proper order

After this dry run is nmade, the individual |ayers of the |amination
together with their wood filler blocks, shall be set aside in their proper
order. The outside edges of the filler blocks shall be waxed to prevent
the glue fromsticking to the edges. The laminations are then ready for
gluing. The inside surface of the first spruce |lamnation shall be spread
with glue, and then both surfaces of the internedi ate |layers and the inside
surface of the top lamination shall be spread with glue. The entire
surface of the spruce shall be spread with glue. The top of the press
shall be in place and ready for clanping up the entire blade blank wthin
fifteen (15) mnutes after the initial glue is spread. The entire gluing
operation may be timed by the Governnent |nspector on the job. Any bl ade
that is not conpletely glued and ready for clanmping in fifteen (15) mnutes
will be rejected. This requirenment is to allow for the proper flow of glue
that will ensure mnimal bond Iine thus increasing the blade strength.

Cl anmpi ng pressure nust be applied evenly across the surface within the tine
limts specified by the glue manufacturer. The entire assenbly shal

remain in the press for sixteen (16) to eighteen (18) hours before the
press i s renoved

After the blade blank is renmoved fromthe press, the excess glue that has
squeezed out of the blank shall be renpved. Next, the edges of the bl ade
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bl ank shall be coated with hot wax. The bl ank shall then be normalized for
thirty-six (36) hours.

The blade is then ready for contouring. Before gluing the 1/8-inch birch
pl ywood with resorcinol glue to the flat portion of the butt end of the
bl ade, the butt shall be machined flat.

. 2.3 Fi ni shi ng

As soon as either the butt section or blade section contour is conpleted,
it shall be prined with a coat of resin, dried thoroughly and sanded snooth
before the other section is started.

After the second section is contoured, it shall be coated and treated as
above.

Next, a second coat of resin shall be applied to the contoured surface of
the blade fromits tip end to the start of the butt section. It shall be
allowed to set until it becones tacky; then, one |layer of fiberglass shal
be applied starting at the trailing edge wappi ng around chord-w se of the
bl ade and ending on flat of the trailing edge with a two (2) inch |ap
joint. The fiberglass shall be rubbed down and the resin allowed to set
until it is cured. The width of glass shall run | engthw se of the bl ade
starting at the tip end with a two (2) inch lap

Next, the glass cloth shall be saturated with resin, the excess resin
squeezed out and all entrapped air renoved | eaving a snooth and fair
surf ace.

Repeat the application of the glass/resin for a second coat of glass
applied during this step.

Foll owing the curing of the resin coat, the fiberglass cloth shall be

i nspected for unsaturated areas, which, if found shall be saturated with
resin. This coat of resin may be applied to elimnate any unfilled grain
of the fiberglass cloth.

. 2.4 Di mensi onal Survey
The Contractor shall performa dinensional survey of each bl ade.

The di nensi onal survey shall include, but is not linted to the follow ng
requi renents.

o0 Length of each bl ade
o Tenplate fit at each radial station
0 Overall outside dinensions of each bl ade butt

.2.5 U trasonic I nspection
Al'l bl ades nust successfully pass an air-coupled | owfrequency ultrasonic
i nspection to identify internal voids or un-bond defects. The Gover nment

may elect to performthis ultrasonic inspection of the blades after they
have been contoured and coated and before final fiberglass wapping has
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been applied. The Contractor shall notify the Contracting O ficer ten (10)
cal endar days before each blade is contoured and coated in order to
schedul e t he Governnent inspection. The contractor shall provide a safe
work | ocation for the inspections and prepare the bl ades by supporting them
flat and horizontally at a wai st-high working height.

In the event of a disputed inspection, the Governnment |nspectors ruling is
final

.2.6 Modal Survey Requirenents

The Contractor shall performa nodal survey of each blade to identify
structural resonances between 0 and 150 Hz. The requirenents for this test
are as follows:

o} The bl ade shall be suspended vertically to sinulate a free-free
boundary condition. A naximumof a 0.5-inch thru-hole nmay be
| ocated in the blade butt to facilitate suspension of the bl ade
per Sketch No. 1, Mddal Survey Setup. Before drilling the
1/2-inch dianeter hole, the Contractor shall verify that this
| ocation is coincident with the bore hole pattern on draw ng
number LD 514651, Butt Details.

o} The force excitation systemshall be sufficient to excite al
structural nodes in the frequency range of 0 to 150 Hz. However,
the excitation systemshall cause no damage to the bl ade structure
or the surface finish of the bl ade.

o] A minimum of five accel eronmeters shall be used to nmeasure the
response of the blade. The response accel eroneters shall be
| ocated at locations and orientations suitable to visually
identify the node shapes of all structural nodes fromO to 150 Hz.

Content and format requirenents for the Mbdal Survey results are listed in
Section 01010, "Summary of Work".

L 2.7 Phot ogr aphi ¢ Docunent ati on Record

The Contractor shall provide a photographic record date and tine stanped,
docunenti ng key phases of the project as foll ows:

Bl ade | am nati on(s)

Conpl et ed assenbly and setup prior to insertion in the press
Assenbly at renoval from press

Setup for contouring prior to nmachining

Any positional changes of blank during the machi ning process
Conpl eted areas prior to application of resin

Fi nal product
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Setup for Modal Survey

The Contractor shall provide an el ectronic copy of this docunentation with
Monthly Progress Report to the Contracting Officer. Three (3) hard copy
bi nders of the photographic record shall be submtted prior to contract

cl oseout .

. 2.8 Proj ect Managenent

The Contractor shall provide the personnel and resources to manage al
aspects of the project throughout all phases of work. The Contractor shal

submt a Project Inplenentation Plan for reviewwith its proposal. The
Project Inmplenentation Plan shall describe the Contractor's managenent
approach to fulfilling the requirenents of this contract, and shall include

the foll ow ng:

o A conplete description of the project scope and content, in
sufficient detail, to denmonstrate a full understanding of
t he project requirenents.

0 The Contractor's plan and schedul e of production for acconplishing
the project elenents and goals.

0 Quality Assurance Pl an
. 2.9 Qual ity Assurance

The Contractor shall develop and inplenment a Quality Assurance (QA) program
for the lunber inspection and grading, fabrication, dinmensional inspection
nodal survey, and non-destructive evaluation of the Fan Blades. Al Fan

Bl ade conponents, whether supplied by the Contractor or a subcontractor
shall be fabricated in accordance with an established QA program

The Contractor is responsible for assuring the quality of its
subcontractors' work. The Contractor shall integrate his internal quality
assurance activities and those of his subcontractors into an overal
approach to best neet the requirenents of this Specification

.2.9.1 Qual ity Assurance Pl an

The Contractor shall submit a Quality Assurance Plan (QA Plan) as part of
the Project Inmplenentation Plan in the proposal. The QA Plan shall include
the QA programs of the Contractor and all subcontractors, and shall address
the foll ow ng:

Contractor and subcontractor Quality Assurance personnel, organizations
and responsibilities for the project.

Configurati on managenent procedures: The Contractor shall use an
est abl i shed configuration nmanagenent systemto control docunentation

Facility for drying the lunber: The rough |unber to be dried by the
Contractor in a noisture-controlled roomat the nmaxi numtenperature of
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160 degrees Fahrenheit.
Equi pnent cali bration processes: The Contractor shall only use
cal i brated equipnment for factory tests. The Contractor shall establish
and i npl enent a docunented netrol ogy systemto control and calibrate
measur enent equi prent and processes in order to provide objective
evi dence of quality confornmance.
A listing of the specific inspections and factory tests to be perforned
on equi pnent supplied by the Contractor. This test and inspection |ist
shal | be conprehensive of all QA activities on the conponents including
Material receipt, certification, storage, and tracking
Fabri cation processes
I n-process inspections and factory acceptance tests
Handl i ng, packi ng, and shi pping requirenents and i nspections
Procedures for the disposition of non-conform ng equi pnent
Modal Survey Process, including:
I nspector qualifications and prior experience
Equi pnent certifications

Test plan

-- End of Section --
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