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EPOXY PRIMER FOR ET PROPELLANT TANKS AND PROPELLANT LINES, APPLICATION OF
10 SCOPE:

1.1 Avplication: This specification establishes the requirements, materials, equipment and
controls to be used by the Lockheed Martin Corporation for the application of commosion
inhibiting, cryogenic compatible epoxy primer to the liquid oxygen and liquid hydrogen
propellant tanks and propellant lines.

12 mplementing documentation, such g5 veador mamfactring process nstmcdons, process
e

10 ensure consistent qu processing for
mmdﬂmmmwmdmgmmmofmbsqmﬁms Any
variations to_ materials or specified in this document shall be approved by
Tockheed Marin Maicias Enginccring prce to implementation. The vendor shall supply
necessary technical and material safety data sheets, and supporting test data at this time.

121 Standard industrial processing guidelines for facilities, equipment, control measures and
workmanship practices are provided for the vendor in the "809-3502 Metal Finishing
Control Plan for the ET" rejercnced in Section 2.1. | This documen: will assist LMC
Materials Engineering, Quality Engineering and Procurement Quality in evaluating vendor
processing documents and their facilitics.

122 Onces componeatisatached o th an, s 0 be ouched up pe this spesifcaion (STP
3004) in the thickness range specified in this specification. The thickness of the primer at
the detail level remains acceptable, however newly applied primer 1o a component attached
0 the tank must conform to this specification. This enables the painter w apply the primer
in one thickness, uniformly, and requires the painter to mix up only one batch of primer ©
touch up both tank and affixed component.

1.3 Engincering Information: The engineering drawing shall specify this process and the
‘Tequired surface treatment: *

)When priming or touch up of fasteners is required.

14 ‘Equivalent Government Specifications: There is no equivalent government specification.

15 Classification:
a. Type 1: This coating meets the primer requirement for the Thermal Protection system
(TPS) and for general corrosion protection (0.0004 to 0.0015 inch thickness).

16 Definitions arc listed in section 6.0.
20 mem“fmlm“m
o the extent specified herein. If there is a conflict between documents, the

o piraneats of s eciation ke pecedence

2.1

e Cmn;g . Comrosion Inbiing Cryogenic Comptte,
Application.
STP3007 Paint Removal

Prepared by W 12z | asprovea by Pl b fell e \lley
lichasl il Dl!. Peter L. Hinkeldey Date
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STP5002 Solvent Clean - Flush or Wipe
STP5006 Deondmanaf.\hnmnmAnays
STP7001 Sealing Welded Clips

809-3502 ‘Metal Finishing Control Plan for the ET
Standard Procedure 6.5.3  Safety Criteria for Work Documents

REQUIREMENTS:
Materials:
y Primer

STMK719
Code K719A (pmpcmiunn.lpansbm curing solition) K719B Solvent

H Bapes Masking. Figh Adcaion

Ccd= J431A

Purificd Wiping Cloth, Cotton
Spesi - Commercl

TnmPolyah lene
Spec: MMS J414
Code: J414A

Tape, Polyester, Tan
Spec  MMS J562
Code: 1562A

# Hazardous materials (3.6).

Equipment:  All equipment shall be as necessary to ensure conformance o this

specification.

Product: i

Dry Film Thickness, Type 1 - shall be 0.0004 to 0.0015 inch.

NOTE: Arcas on parts which have compound or small radius of curvature, bolt holes,
sharp edges typical of weld lands and similar arcas where primer thickness
‘measurements are not acourate or feasible shall be visually inspected for primer
coverage per 3.3.2.1. Bolt hole openings shall meet cnginesring drawing
tolerances.

‘Primer Appearance:

The applied primer shall preseat a continuous film and shall be free of bare arcas, seratches

through to the substrate, blisters, grease, ink and other soil. An average of three easily

observable airborne particles per square inch, viewed in white light (50-150 foot candles)
without magnification, shall be allowed. A difference in surface gloss or texture shall not

be cause for rejection.
‘The number of drips, runs or sags allowed per individual part per continuous primer
application per 10 square foet of primed surface shall be per Table I No drips, runs or

MARDOUA 350000 @) B
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sags are allowed on individual parts having less than 10 square feet of primed surface area.

Excessive primer thickness shall be allowed on five percent of the primed surface, to the

Frmmiln

Liquid Oxygen /Liguid HydrogenTank

Deoxidized surfaces (non-SLA) 0.003

Deoxidized surfaces (SLA covered) X

‘When it is roquired to mask off an arca, the line between the primed and unprimed surfaces

‘will have 2 tolerance of + 0.030 inch (under or overspray) ualess otherwise specified on

the drawing. Arcas adjacent to bolt holes are alloywed a 0.10 inch tolerance which can be

free of primer by underspray or tape removal. -

3324 ngav)uwnyiuwcpuﬂcwdddkmmbemvedbywipingwimldrynhmdm
.1.3).

333  Coating Intcgrity:

3.3.3.1 The cured coating shall show no evidence of separation from substrate when tested in
accordance with 4.5, except touch up as specified in 3.4.3.3.
Fabxication Control:
General:
3.4.1.1 To the extent that process facilities permit, sepamte facilitis shall be mainined for
spraying epoxy coating (3.1.1) and silicone type coatings. Should it be necessary to apply
epoxy coating (3.1.1) in a spray facility previously used for spraying or bonding silicone
coatings, the following precautionary measures shall apply:
(1) The spray enclosure shall be exhausted to assurc a complete change of make-up air
::dﬂlwxiblshmmsiﬂuﬂmmﬁmﬂcﬂshﬂﬂbemwdpﬂmmphdngmksin
i spray area.
(2)  Spray equipment formerly used for applying silicone materials shall not be used for
applying epoxy primer. R o & e
(3) Protective clothing previously worn during silicone coating application shall not be
used during epoxy primer application. Distinctive markings or different colors shall
be sed to preclude cross use.
3.4.12  Surfaces to be coated with epoxy primer (3.1.1) shall be free of moisture, wax, ol, grease,
dirt, fingerprints and other contamination as determined by visual inspection.
3.4.1.3  Cleaned andfor pretreated surfaces shall be protected from contamination prior to applying
epoxy primer (3.1.1). As a clean subsirate is critical to assuring coating adhesion, it is
recommended to minimize the time between cleaning/pretreating and priming through
continuous processing or to securely wrap the part in clean, neutral kraft paper keeping it
stored in a clean cnvironment.

in
in.
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The total elapsed time between Product Assurance verification that the tank is dry and the
completion of priming is 96 hours. Transfer time in uncontrolled ercas between Cell 'E”
and the priming cell shall not exceed 12 hours. When the priming cell is closed, relaive
humidity shall be controlled in accordance with 3431, Before a tank can be final cleaned
and primed, Product Assurance must verify that the priming facility is clean to comply with
34.11
Primed areas on tanks shall be protected against contamination when not stored in
controlled environment arcas. This may be accomplished with clean paper.
Whﬂnpnnnngumbhcsmwhlchﬁmmmsuﬂ&d.ﬂtfummyhcpnmﬂi
provided they aro olvnt wipedper STESO2.” No thickness or adheson tesig is
required for:

5 bttt
Only primer, K719A (3.1.1), whose components (base and curing agen) that are within
shelf life, and from the same laboratory mumber assigned by the Lockheed Martin
Laboratory shall be catalyzed. Solvent reducer; K719B (3.1.1), from any laboratory
‘number may be substitted for another.

The temperature of the material preparation arca shall be 65-105°F and the relative humidity
2170% or less. The matcrial components shall be at 65-105°F and shall be blended in their
own containers before opening.

a.  Blended primer components (base and curing solution) shall be free of grit,
seadiness, skins, lumps, abnormal thickness or livering which cannot be readily
remixed to form a smooth homogeneous mixture.

b. Use clean contziners made of materials that will not dissolve or disintegrate in the:
‘material or thinner for mixing.

To four volumes of base component (3.1.1), slowly add one volume of curing solution

(3.1.1), while stirring constantly. Slowly add four volumes of solvent reducer (3.1.1),

while stirring. Allow the mixed primer to stand at least 50 mimutes before application.

More than one primer kit of the same laboratory number may be mixed together provided

the 4:1:4 volume ratios of basc:curing agent:solvent reducer and the order of addition arc

maintained. Proper agiation o ensure homogeneous mixing shall be required when
mixing quantities of two kits or more.

In quanities of one gallon or less, primer mixing per this specification (STP3004 Type I)
may be substituted with primer mixed per STP3003 Type 1, 20r 3. Observance of primer
thickness and application methods shall meet applicable engineering drawing requirements.

The primer components shall be strained prior to or after mixing using 2 medium to fine

(minimum 36 mesh) strainer.

For conventionsl ir spray o for manual siless spray spplication, the viscosity of the
mixed primer when taken &t 65-105°F shall be 28-42 seconds using a No. 1 Zahn cup.

Addmmulmlvmmdnmml%ﬂll)mban?mbmlhcld&mshﬂlm
‘exceed 10% of the total primer volume, This is applicable to original mixed viscosity only.

MARDOMA 350000 @12) B
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NOTE: 1. Original viscosity of primer shall be within one hour afier mixing.
Viscosity, material temperature, room temperature, date and time of mixing
shall be logged and marked on the container.
3. Viscosity and temperature measurements are not required on mixed primer for
touch-up in quantities of less than one pint, provided that the proper amount
4 mmmnmmmmm :ium less of primer is
2 one o i
the temperature taken when the original viscosity is measured (See Figure 2).
For automatic sisless spray, the epoxy primer components (3.1.1) shall be mixed and the
percent solids determined to obtain a computerized weight/square footfmil thickness
application. Empirical verification of the weight/square foot/thickness (wet weight 10 dry
‘weight) shall be determined during procedure evaluation. Material and room temperature,
date and time of mixing shall be recorded and marked on container. Viscosity, if needed,
shall meet requirements stated in 3.4.2.5.

Pot life of the mixed material shall be as shown in Figure 2.
NOTE: Before discarding mixed primer (4 gallons or more) for exceeding pot ife imits
of Figure 2, contact Materials Engineering for final disposition of primer.

A E
i and relative humidity in the spray area shall be s

: The temperature

specified in Figare 1. Measuring instruments will be calibrated to the accuracy of 4% for

relative humidity and & 2°F for temperatre.

NOTE:  The substrate temperature shall be recorded during tank level primer application.
only. Ttis not necessary to measure the substrate temperature during 1g touch up
operations. Rework operations will meet al the requirements of Figre 1
however, if the hardware has been maintzined in a controlled environment (65 -
85°F), substrate temperature measurement is not required.

Application Method: The primer shall be applied by such technique to achiove the

roquiresents of 3.3, Mask adjacent sufaces as required o confine the primer to

designated areas. ‘When pressure sensitive tape isrequired, tape (3.1.4 and/or 3.1.5) shall

be used. Primer shall be cured per 3.4.4.

NOTE:  The primer mixture shall be agitated frequently to keep pigments in suspeasion.

Touch Up: Touch up shall be considered as comective paint operations prior to the

Submission of the pant to Product Assurance for. acceptance, or when dispositioned for

rework. It will be employed to correct such defects as skips, runs, sags, omissions, thick

areas, scuffs and liftoffs of minor areas of paint which can be touched up in such a way as
to bring the part to the drawing requirements, Surfaces requiring touch up shall be coazed
by spray, brush or lint-free cloth applicator. Touch up of areas less than six square inches

shall be subject to the requircments of 3.3 except maximum thickness shall be 0.0025

inches. Touch up arcas less than six square inches do not require wet tape or dry tpe

testing, However, dry tape testing of these arcas shall be performed when requested by

Product Assurance. Touch up of larger areas shall be subject 1o all requirements of 3.3.

“The primer shall be cured in accordance with 3.4.4. Touch up primer requires material

traceabiliry.

MAPDOMA 35004 @33 B
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NOTE:  Solvent flash-off, vertical position and surface tension can cause difficulty in
touch-up of some localized arcas (ic., plug pull holes, weld beads, dutton
grooves). Touch-up of these localized areas gply can be performed using
pﬂmﬂ‘mixndndcmedinmmewiﬁmL

3434 Rework: Rework will be the comection of a paint defect afier submission to Quality

‘Assurancs for epproval. Rework is not permited without specific authority on proper

documentation of the defect. Failures of wet or dry tape tests, voids and thickness

Variations discovered by Quality Assurance are typical defects, the repair of which are

considered rework. Defects shall be further tested to establish the exteat of the deficieacy

by Quality Assurance. Localized defects as described in Table IT and primer thickness

variation may be reworked under floor supervision. Defects larger than those in Table II

are. evidence of other problems (such s contamination) and will require proper

documentation. l)ispoﬁnmwl}lbeudmby}dmﬁnmg
3435 Couch-up/Rework Surface Prep: Both bare areas and primed surfaces requiring touch up

Shall be free of moisture, wax, oil, grease, dir, fingerprints, inclusions, rough edges from

inmupmdpﬁm,dryompny.mmmnﬂmﬁonudcunﬁmdbyvhml

inspection. Non-primed surfaces shall be preweated as specified on the enginecring
drawing. Visible contamination shall be removed.

3.43.5.1 Other anomalies: Any evidence of corrosion, damage or defect in the metal ‘substrate shall
require appropriate action by Product Assurance.

3.4.3.5.2 Touch up/rework of primed fasteners is not required unless specified on the Engincering
Drawing (1.2.1).

3.43.6 Clean-Up: Equipment may be cleaned with commercial or technical grade methyl ethyl
ketone.

344  CumSchedules

3.4.4.1 Ammmﬂ::nemmumn-nﬂnimmmmpmmofmfm
the following minimum periods prior to performing various operations.
2. Move tank 2hours d. Wet tape test 16 hours
b, Mask Ghours ¢ Fully cured for other processing 16 hours
c. Abrasion of defects _ Shours _ £, Measure thickness with Permascope 2 hours
NOTE: 1. Relative humidity of 70% or less shall be maintained during the first hour of

cure.

2. Cure periods as specified are valid only for primer films within thickness limits.

3. To allow case in buffing out runs, drips, and sags, abrasion of defects is

ﬂ]wedlﬁz&humg:ia‘maﬁdlmd’lshm ‘However, touchup of

‘performed until the primer is fully cured (16 hours).

4. During autormatic spray operations, arcas are masked for close-out in

subsequent manual primer operations. Maskant removal of these areas can be

performed with no time constraints.  These close-outs ‘are considered 2
Continuation of the automatic spry operations.

3442 W@ummumnh:mmumﬁmww

‘minimum) and 70% maximum relative humidity followed by an accelerated cure of:

MARDOOA 3503 @1 B
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a. Four hours (minimum) at 115 to 130°F or

b, Two hours (minimum at 130 to 150°F

m:mpﬂiodsu:pedmdmmuﬁdwlyfupﬁmﬂmwiﬁndﬂchess
limits.

‘Rework of Thick Primer: Flly cured primer up to 0.004 inch may be reworked to the
specified thickness range (3.3.1) by abrading.

‘Primer Removal: Primer removal shall be per STP3007. Care must be taken to avoid
collecting contaminants in faying surfaces.

‘Skills and Training: Epoxy primer application shall be performed by operators certified for
application of organic coatings by spray and brush methods.

Safety: Tmplementing documentation used by Lockheed Martin, such as manufacturing
‘process plans, process instructions, and test procedures shall be prepared in accordance
with Standard Procedure 6.5.3, “Safety Criteria for Work Documents.” Documents
approved by Lockheed Martin for supplier or subcontractor use shall contain appropriate
safety criteria and requirements applicable o the operations described within the procedure.
PRODUCT ASSURANCE:

Product assurance shall ensure conformance to this specification.

‘Material Verification: Product Assurance shall verify material (base and curing solution) is
‘within shelf life and traceable to manufacturer's baich number. Product Assurance shall
verify ratio of mixed material and that it is within ot life prior to application.

Visual Inspection:

‘Prior to priming, substrate shall be visually inspected for compliance with 3.4.1.2.

The completed primer coat shall be visually inspected for compliance with 3.3.2.

Coating Thickness Test:

Metallic Subsirates: Coating thickness shall meet the requirements of 3.3.1 when tested
with a fisher Permascope Thickness Tester or equivalent equipment after curing per 3.4.4.

Integrity Tests:

i : These methods cover procedures for the qualitative assessment of

‘adhesion acceptability for cured organic coatings to clean meallic substrates and 1o other
coatings. The adhesion of the primer shall meet the requircments of 3.3.3 when tested 25
follows:
‘Wet Adhesion Tape Test (Mandatory): For epoxy primed surface arcas greater than one
half of 2 foot (72 sq. inches) in continuous primer applications, a mirimu of five
‘percent (5%) of the total primed surface arca shall be y wetadhsion ape et o
the random selection of test arcas and the number of tape test pulls shall be the option of
LMC Product Assurance. All primer applications over 6 q. inches in continuous primer
applications are 1o be wet adhesion tape tesied.
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A. Immersion Method may be used on those parts that are free of faying surfaces or that
‘have faying surfaces which can be masked:
1. Immerse the part(s) totally in water for a minimum of two (2) hours.
2. Istmgggﬁpan(s), one at a time, and immediately dry with clean cloth (3.1.3).
e 3
3 Mm&lmmmmﬁMymmgdzpﬁm;m. Tape testing

should be performed as a continuous operation to minimize the elapsed time
between drying and testing. See NOTE 4.

4. Apply stips of tape (3.1.3,three to cght nches inlength, o specified area on the
‘primed surface, Do not touch the adhesive side of the tape. Firmly press the tape

tightly against the surface of the primer. The color observed through the tape is a
useful indication of good contact to the primed surface.

5. Remove each tape sirip in one abrupt motion. Examine the tape and the surface for
‘evidence of primer removed.

6. Removal of two percent (2%) or mare of the primer in the test areas is cause for
rejection.  these arcas may be investigated for additional primer lift off by
Petorming addiional wet adhesion ape ESog.

7. If less than two (Z%)ufmmﬂismed.mm' surface is
‘acceptable. It will be necessary to touch up those areas where primer is removed
unless otherwise specified by Enginecring.

B. Wet Pad Method shall be used on ies which are not immersion tested:

1. Construct test pouches consisting of polyethylene film, wiping cloth (3.1.3) and
tape (3.1.4 and/or 3.1.5) as follows below:

2. Cuta square of polycihylene film to completely cover a 3" x 3 pad (minimum
size) of wiping cloth. Tape thres edges of the fim to this selected test area
Ieaving the upper most edge open.

Insert a thick layered pad of wiping cloth, minimum size 3" x 3", inside the
polyethylene pouch so that it lays flat against the primed surface.

Totally saturate the pad with water. Tlptdaf;gpﬂmsxedg:ofmﬁknxhng
securing the pouch/pad against the primer. for water leakage.

The wet pad maust remain in contact with the primed surface for two (2) hours
‘minimum, and must stay saturated with water.

Remove each individual pouch, one at a time, and immediately dry the primed
surface with clean wiping cloth. Test the area under the wet pad (a minimum of
nine square inches) immediately after drying. See Notc 4.

7. Apply strips of tape (3.1.2), three to eight inches in length, to the primed surface.
Do not touch the adhesive side of the tape. Firmly press the tape tightly against
the surface of the primer. “The color observed through the ape 1 & selul
indication of good contact to the primed surface.

8. Remove each tape strip in one ‘motion. Examine the tape and the surface
for evidenoe of primer removal.

9. Removal of two percent (2%) ar more of the primer in the test areas is cause for
rejection. Theen: aneas sy be investigaed for additonal primer 1t off by
‘performing additional wet adhesion tape test.

10. Ulwmmopuma%)d::gﬂmisumnd,mlﬂmﬂmﬁuix
‘acceptable. Tt will be necessary to touch up those areas where primer is removed
unless otherwise specified by Engincering.

NOTE 1: The location of pouches (wet pads) shall be such to preclude water entrapment
in faying surfaces.

o oo oW
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NOTE 2: Do not apply the testing tape over fasteners, rivets or sharp edges.
NOTE 3: In odd shaped areas such as closcouts or flanges, the test pad may be reduced in
size and shape to three squarc inches with the concurrence of Product
NOTE 4: The preferred maximum clapsed time between drying the tcst area and tape
‘pulling is three minutes, a5 the effectivencss of the wet adhesion tzpe test is
NOTE 5: Wet adhesion tape tests shall not be performed on surfaces above 100°F.
NOTE 6: On detail parts which have been chemically processed and primed in volume 2t
the same time and then immersion tested, a representative sample of these paris
need only be wet adhesion tape tested, as determined by LMC Product
Assurance.
‘Dry Tape Test: (Optional) Firmly apply one inch wide strips of tapes (3.1.2) to areas of the
primed surfaces s designated by Product Assurance. The length of each strip of tape
contacting the primed surface for testing shll be from three 1o eight inches. Remove each
tape with one quick motion and examine the area for primer damage. Not more than 2% of
the primer under each strip of tape used for testing shall be removed. Less than 2% paint
‘removal will not be considered a failure of the test, however, it will be necessary to touch
up those areas wherc paint has been removed.

Records: Suitable records covering this entire process shall be maintained for trccable
reference to each tank.

NOTES:

Changes From the Previous Issue: The margins of this specification are marked with
asterisks (*) o indicate where changes (additions, modifications, corrections, deletions)
from the previous issuc were made. This marking was done as 2 convenience only and
Lockheed Martin assumes 1o lisbility whatsoever for any inaccuracies in these notations.
Bidders and contractors are cautioned 1o evaluate the requirements of this specification
based on the entirc content irrespective of the marginal notations and relationship to the
previous issue. .

DEFINITIONS:

‘Lockhieed Martin: Whenever the term Lockheed Martin is used herein, it means Lockheed
Martin Manned Space Systems.
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TAn.Eﬁ
SAGS, RUNS AND DRIPS ALLOWED IVIDUAL PART PER CONTINUOUS
PRIMER APPLICATION PER 10 SQ. FT. OF PRIMED SURFACE

NOTE:  Sags, drips and runs are not allowed on primed surfaces less than 10 5. f. in area per part.
Some thickness variations are o .
paragraph 33.1.

TABLET
LOCALIZED PRIMER DEFECTS AS A RESULT OF WET ADHESION TAPE
TESTS THAT MAY BE REWORKED

Total No. of Test Arcas
Failing Per Part

: test
tape tested, or nine squarc inches tested within the prepared surface for the wet pad method, or 3
‘minimum of five percent of the total primed surface
oferwise approved by Product Assurance

i
g
1
g.
i3
!
i
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Processing is permitted when the substrate is warmer than the ambient temperature (65°F -
105°F), but does not exceed 105°F, and relative humidity is less than 70% R.H.

2. AF is ambient temperature mimus substrate temperature. When the substrate temperature
of metallic pans is cooler than ambient the maximum relative humidity shall conform to
the above graph. For cxample: _ambient is 75°F, part is 65°F, difference is 10°F and
‘maximum allowable humidity is 50% R.H.

3. ‘When sufficient time has been allowed for the part to reach ambient temperature, NOTE 1
applies. It is not necessary to measure the substrate tzmperature.

MAFBOMA 35000h @57 B
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NOTE: In quantities of more than one gallon, the temperature of the primer material shall be taken at
4% 112 bour and § & 1/2 hour s minimum. The highesttemperaure rading shal deternine
pot life. In quanities of one gallon or less, usable pot life afier mixing i
80°F and 20 hours at 80 - 90°F maximum. uummmm.ﬂ:pmmm
be reduced o 12 hours. The temperature for one gallon or less of s temperature
when viscosity is measured. Pot life begins when the curing agent is added to the base
component.

:.
g
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END OF STP3004G DOCUMENT
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