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CHEMICAL FILMS FOR ALUMINUM AND ALUMINUM ALLOYS
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for the ET" reerenced n Section 23, This docament will asist Lockbeed Martn Mteral
Seionces, Qualty Assumnce Enginering d Procurement Quality in evalusting vendor
processing docaments o this faclies.
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ill et the requisements specfiedin STPGS1L.
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Corn Starch, Argo

Spec: Commercial

Code: K991A

# Hazardous Material

‘Equipment: Equipment shall be as necessary o easure conformance (0 the requirements of this
specification.

Product:

Chemical films produced as spegified herein shall be continuous and smooth when inspected
visualy without magaification. The treated surfaces shal be free from powdery areas, scratches,
ot other damage. The color shall be es specified in 3.3.3 except that noa-uniform appearance.
esultng from brush or spray application, non-uniform drainage, and from contact with holding
fixtures shall be considered acceptabie, but shall be kept to a minimmum.

Chemical films produced by immersion application as specified herein shall mest  the
requirements of 4.3.

Color: The color of chemical fims conversion coating can vary from clear and colorless o
oroum. The color of the coating Wil vary with the alloy being treated, type of surface, and heat
eat condition. Color, including intensity of color is not 4 criterion for either accepting or
rejecting conversion coated surfacss.

The adhesion of the maskant on areas to be welded (34.2) shall be such as (o prevent
contamination of the underlying metal surface with chemical processing sofutions during
onversion coating. The substrate shall be residue free after removal of maskant. The maskant
shall be non-corrosive o the substate.

‘Fabrication Control:
‘General Requirements:
The base metal shall be free from visible defects that will be detrimental to the application of the

All grease,oil, pain, previously applied anodic coatings, or other foreign material detrimental to
the application of the chemical film shall be femoved from the parts prior o processing.
Solution make-up and control shall be in accordance with Table 1.

Application of the chemical film shall be by immersion, spray or manual (Tables 2 & 3).
Previously applied chemical films shall be stripped from parts, per Table 4 before jmmersion
troatment in accordance with this specification. Manual sripping of previously applied chemical
film shall be per Table 4 with reapplication per Tables 2 or 3 as applicable.

Duting processiag, the parts shall be properly racked to allow uniform and consistent proessing,
to eliminate or minimize solution entrapment and to permit thorough rinsing.

“The time interval between chemical operations during the processing of part or assemblics shall

be held to a minimum. Parts shall be so positioned during processing as to climinate ot
‘minimize solution entrapment and to permit free rinsing.

1P s/ F0/ 56
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‘Before application of the chemical film, clean bare metal surfaces shall exhibit a water break free
surface for a minimum of 30 seconds. If water break occurs, reclean applicable surfaces until a
break free surface is atizined.

Manual or spray touch-up of scratches, abrasions, and other small bare arcas, such as those
resulting from coatact with holding fixtures, shall be allowed, provided the resultant coating
meets the requirements of 3.3. The requirements of 3.3 shall be considered satisfied for such
anomalies on the LO2 and LH2 tank surfaces when process solutions and procedures have been
Verified. The requirements of 4.3 do not apply when manual or spray applications are used.

After processing, parts shall be handied, transported and stored in a mamner that will minimize
damage or contamination of the treated surfaces.

Note: The surface temperature of chem-filmed parts shall not exceed 130°F after processing
unless authorized by Materials Science.

1 farther primer or coating applications are specified, maintaining part clealiness prior to that
application s criical to assuring coating adbesion to the substrate, It is recommended to
minimize the time between chemical filming and priming through continuous processing or to
securely wrep the part in clean, neutral kraft paper keeping it stored in a clean environment.
‘Restrictions: Parts or assemblies containing 1) plated areas, 2) now-metallic materials such as
inserts, 3) dissimilar metals o 4) open lap joints and faying surfaces shall not be treated per
Table 2 unless adequately masked. Those parts or assemblies shall be treated per Table 2 when
the drawing specifies areas not 10 be masked. If a suitable chemical film can be produced, these
‘parts may be treated without deoxidizing or stripping (Tabies 2 of 4, respectively). When parts
or assemblies cannot be adequately masked or drain holes tolerated, they shall be mechanically
conversion coated (Table 3).

Masking of Details to be Conversion Coated Prior to Welding: Mask areas specified per the
Enginesring drawing with the following steps prior o applying chemical film per Table 2.

Application:

o Apply maskant to designated area. Afte aplication the area shall be free of pin-holes, breaks
and tears after curing, Defects may be touched up after curing by applying one or more
brush coats of maskant, or overlaying with plater's tape.

b, Lockheed Martin Material Sciences'shail approve the maskant pior to implementation.

Hand] Seszil Pasts to be Welded after Chemical Filming

Do not remove maskant. Package for shipment to preclude corrosion, deterioration, and physical
damage during shipmeat from the vendor to MAF per STP4502. Upon removal of details at
MAF from the shipping conziner, store in such a manner as to keep maskant intact and the
chemical film protected from contamination. Maskant shall not be removed except immediately
prior to weld trim o preparation. Maskant shall ot corrode the protected surface or leave
residue contaminant detrimental to welding operation.

NOTE: Handle details with clean, while cotton gloves
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‘Special Skills: No personnel certification is required for this process specification. However, the
personnel shall be trained and experienced in the handling, application, and preparation of
Msmmwmmmdcmmmymmmumﬁ
coatings.
Safety: Implementing docamentation 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 sabcontzactor use shall contain appropriate safety criteria and requirements
applicable to the operations described within the procedure.
PRODUCT ASSURANCE PROVISIONS:
‘Product Assurance shall ensure conformance (o this specification.
Solution sampling, m’gMW’M&MMmMmMI'@d
“Technology Laboratory procedures.
‘Process Verificaion:
“The immersion conversion coating operations shall be verified at least every ninety days by test
panels. nma"bylvby.mz'mnjn”nmummmmkmemm
procduction alloys for Class 1A costings, and Class 3 coatings shall be prepared and processed
with routine production. The panels shall be tested with 5 percent salt spray solution, per ASTM
Bll'lntn\lngieufédtgusfmmvu\idhxp:nndoflﬁhmnvwhnenmﬁwdwwajly,
mmmmiﬁﬂimmspxim:hﬂ“mmmmSmh!adspmwplu,lmm
mmlﬂzmhmman{wmmdewwmAmas‘lilh'ill
1/4 inch from the edge of panels are excepted.
Nmmﬂmdw].l.i)mkmmmmmmnndnsﬁnglllay!uﬁng
NOTES:

This issue has been revised extensively. Therefore no
‘marginal otation have been made to indicate changes.
DEFINITIONS:
Lockheed Madin: Whenever the term Lockheed Martin is used herein, it means Lockheed
‘Martin Manned Space Systems.

A water break free surface is 2 condition upon which water, when applied to the substraie
Surface, forms a cotinuous film for 30 seconds without exhibiting a break in the water flow
petteen, The substrae surface shal be visually free of residuals prior to subsequent processing.

MAF: Michoud Assembly Facility.

AP 0/ 5056
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SOLUTION CONTROL
T Chemical Film: 1302 03) Conc: 1.25-1.5 ozlgal
Water: To make one gallon PH: L117(8)
Temp: Ambient
Time:
ClasIA 16 minutes(all methods)
NOTE 46 min i requited for
enhanced coloration for visual inspection
30.60sec
- £3.19)5-155%
2 Acid Swipper
3~ Alkaline Stripper: Mil Eich (.1.7). 7 0z Cone: 68 odlgal
Water: To make one gallon Aluminum; 29.4 g/l max
Temp: 115-125°F
Etch Rate:_033- 10 mil/minute/surface
3. Pasatell 105 Use as required rom supplier (3.1.4) | Keep in closed plastc or glass container.
Dispense as needed.
Temp: Ambient

T All measurcments are weight ounces unless othcrwise siaed.

(@) Thicken as desired using 3.16 or 3.1.10 for manua application with brush or swab.

(3) s the solution is used, the concentration of active ingredients will decrease and the pH will ise. Simpie:
‘additions of the nitrc acid to lower the pHL without prior adjustment of the active ingredicats will esult in an
unbalanced solution which cannot be restored to proper operating levels. For original make-up only with
demineralized water (low chioride),  one-time addition of 5-10 ppm Cl s NaCl may be necessary to activate.
the bath

(9)  The overall pH limits are 1.1 to 1.7 . Within these limits an operating range (0.3 pH units wide) shall be:
selected for cach facility such tha the lower control lmit will not resut in powdery coatings. For example. 1.3-
1.5 pH for 13 to 1.5 ozlgal

(5) Continuous agitation i not equired. However, daily agtation at thestat o the shift aids concentration control
by replenishing certain elements from the excess chemicals 0n tank botom and sides. Allow 15-20 minutes

settling time before processing stars.

2 CA’
Clean, deoxidize rinse and verify a water break free surface per STP5006, Method 1.(A)
‘Conversion coat (chemical film) (B).
Rinse for a minimem of S minutes or until pH is 5.5-8 s achieved.

D (o
Parts/assemblies which cannot be suitably masked shall be treated by manual technique per Table 3.

Conversion coating solution may be manually applied on selected areas of parts where complete.
immersion is not feasiblc (. dome caps).

C: Do not handie wet conversion coating. Do not wipe dry. Paris may be either ai dried, hot water
rinse dried or force air dried. When drying, the aifor water emperature shall not excesd 130°F.
‘Handle dry parts with clean, whits, cotton gloves.

Rl
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STEP1:  Solventclean per STPS002. See Note (A)
STEP2:  Miask off desired treatment aea,if equired.
STEP3.  Deoxidize using solution 4, Tabe 1 for 5-10 minutes. (B) (CXD)
STEP4  Rinse with water wet cloths and bring t0 water break free condition. Wipe dry with clean. dry cloths. (D).
Conversion cot (chemical film) (B). (E). F) (G
Rnse with water wet cloths and bring to:a water break free condition with surface pH of 5.5 -
8.0.0) B) (D
Dry. (.

For weld areas and interior surfaces of LO and LH Tanks, it i optional to mechanically abrede:
per STP5005; otherwise, continue 1o STEP 5.

‘Apply solution with ciean, white cloths or cellulose sponges, without dripping, and keep the
reated surface area contintally wel. Remove drips/nuns immediately using water dammp cloths.
‘When deoxidizer solution enrapment cannot be olerated, meshanically deoxidize using abrasive
pads, and continue (0 STEP 4.

Change rinse water cloths frequently, especially when weating large surface arees.

Change the chem film solution when it ppears (0 become contaminated. changes color f shows
a decrease in acivity.

‘O aged deaxidized surfaces or on sraiches and abrasion touch ups, 2. lapped flanges, staning.
21 STEP 5 i allowed provided the chem flm soluion readily wets the surface.

May use immersion application, starting at Table 2 - STEP 1, f desired.

Rinse area gemtly s chem i is oft at tis point

Do not handle wet conversion coating. Do not wipe dry. Parts may be either air dried. bot vater
inse dried or force air dried. When drying, theair o water temperature shall not exceed 130°F.
Handle dry parts with clean whitc, gloves.

I * Do not deoxidize or verify water break free on areas where solutions can become eatrapped. such
as tapped holes, insert holes, exc.
4 o) 3 (s] TIN R REWORK
STEP1: ~ Solventclean per STPS002.
STEP2:  Maskas required. See Note A.
STEP3.  Alkaline Clean rinse and verify a water break free surface per STPS004.
STEP4  ®) lImmersion technique for aged conting surfaces: srp using Solutions 2 o 3, Table I for 4

minutcs maximum, without exceeding 0.6 mils of metal removed. Rinse and verify a water

break free surface as well as chemical film removl
OR
b)  Immersion technique for freshly applied chem flm: strp by deoxidizing, rinsing and
verifying a water break free surface per STPS006, Method 1.
O
) Manual techniques: strip by mechaically abrading surface, rinsing and verifying  water
break free surface per STPS006, Method III. Sez NOTE B.
STEPS: )  After Step da, proceed immediately to Table 2 or 3 for deoxidizing and chemical film
reapplication.
b)  Aftersteps 4b and dc, proceed immediately to Table 2or 3 for chemical film reapplication.
A Parts or assemblies which cannot be suitably masked shall be sripped by manual techniqus.
proceeding  STEP 4c ofthis Table. CAUTION: For rework/touch up of chemical flm neaz organic:
coatings, manual techniques per STEP 4c shall be used.
B Forthe manual techniquefde), rinse using water soaked cloths 1o remove abrasive products.

Ead of STP3001J Document
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