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NOTE: This specification covers the requirenents
for the application of protective coatings to
nmtigate corrosion of exterior exposed carbon steel
stainl ess steel, and al um num

Thi s specification includes requirenents for
material s, equi pnment, safety, procedures, and quality
assurance inspections.

Refer to Appendices A, B, and C for listings of
approved coating material s.

This specification is applicable to facilities,

| aunch structures, ground support equi pnent (GSE)
test facilities, and structures that are intended
for use at all NASA | ocations worl d-w de.

Due to the changi ng environmental considerations and
different site conditions, new advances in corrosion
technol ogy, and a wide array of possible
applications, do not use this specification as a

st and- al one specification that nmeets every

conti ngency.

Use this specification in the preparation of
specific projects for the prevention of corrosion
t hrough the use of protective coatings on space
vehicl e launch structures, facilities, G ound
Service Equi prent, and test facilities and
structures in the specific environments identified
as Zones of Exposure.

The appendi ces are considered to be an integral part
of this Specification. Review Appendices A B, C
and D for the preparation of coating specifications.

Adhere to
http://ww. wodg. org/ffc/dod/unified-facilities-criteria-ufc
UFC 1-300-02 Unified Facilities Guide Specifications
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(UFGS) Fornat Standard when editing this guide
specification or preparing new project specification
sections. Edit this guide specification for project
specific requirenents by addi ng, deleting, or
revising text. For bracketed itenms, choose
applicable itens(s) or insert appropriate

i nformation.

Renove information and requirenments not required in
respective project, whether or not brackets are
present.

Recomended changes to a NASAKSC Mast er

Speci fication Section should be subnmitted to the
appropriate Technical Proponent (TP) through the
Specsl ntact Hel p Desk.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's

Ref erence Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

ASTM | NTERNATI ONAL (ASTM
ASTM A123/ A123M (2017) Standard Specification for Zinc

(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A153/ A153M (2023) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Stee
Har dwar e

ASTM A653/ A653M (2023) Standard Specification for Stee

Sheet, Zinc-Coated (Gal vani zed) or
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Zinc-lron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM A780/ A780M (2020) Standard Practice for Repair of
Damaged and Uncoated Areas of Hot-Dip
Gal vani zed Coati ngs

ASTM C920 (2018) Standard Specification for

El astonmeric Joint Seal ants
ASTM D520 (2000; R 2011) Zinc Dust Pignent
ASTM D610 (2008; R 2019) Standard Practice for

Eval uati ng Degree of Rusting on Painted
St eel Surfaces

ASTM D714 (2002; R 2017) Standard Test Method for
Eval uati ng Degree of Blistering of Paints

ASTM D1654 (2008; R 2016; E 2017) Standard Test
Met hod for Eval uation of Painted or Coated
Speci mens Subj ected to Corrosive
Envi ronnent s

ASTM D4285 (1983; R 2018) Indicating Gl or Water in
Conpressed Air

ASTM D4417 (2021) Standard Test Methods for Field
Measurenent of Surface Profile of Bl ast
Cl eaned Steel

ASTM D4752 (2010) Standard Practice for Measuring MEK
Resi stance of Ethyl Silicate (Ilnorganic)
Zinc-Rich Primers by Solvent Rub

COVPRESSED GAS ASSOCI ATl ON ( CGA)

CA G7.1 (2011) Comodity Specification for Air;
5th Edition

KSC- STD- F- 0004 (2016, Rev @ Standard for Fire Protection
Desi gn

NACE | NTERNATI ONAL ( NACE)

NACE RP0198 (2004) The Control of Corrosion Under
Thermal Insul ati on and Fireproofing
Materials — A Systens Approach

NACE RP0288 (1994; R 2004) Inspection of Linings on
Steel and Concrete

NACE SP0188 (1999; R 2006) Discontinuity (Holiday)
Testing of New Protective Coatings on
Conductive Substrates
NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON ( NASA)

KSC- SPEC- F- 0006B (2009) Heat And Bl ast Protection Coating
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Mat erial s And Application Mt hods,
Speci fication For

NASA- STD- 5008 (2011b; R 2016; E 2016; Change 1)
Protective Coating of Carbon Steel,
Stainl ess Steel, and Al um num on Launch
Structures, Facilities, and Ground Support
Equi pnent

NASA- STD- 6001 (1998; Rev B 2011) Flammbility,
O fgassing, and Conmpatibility Requirements
and Test Procedures
NSF | NTERNATI ONAL ( NSF)

NSF/ ANSI 61 (2022) Drinking Water System Conponents -
Health Effects

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPQ)

SSPC AB 1 (2015; E 2017) Mneral and Sl ag Abrasives

SSPC AB 2 (2015; E 2016) deanliness of Recycled
Ferrous Metallic Abrasive

SSPC AB 3 (2003; E 2004) Ferrous Metallic Abrasive

SSPC Gui de 15 (2013) Field Methods for Extraction and

Anal ysis of Soluble Salts on Steel and
QO her Nonporous Substrates

SSPC PA 2 (2015; E 2018) Procedure for Determ ning
Conf ormance to Dry Coating Thi ckness
Requi renent s

SSPC SP 1 (2015) Sol vent d eaning

SSPC SP 3 (2018) Power Tool C eaning

SSPC SP 5/ NACE No. 1 (2007) White Metal Blast d eaning

SSPC SP 10/ NACE No. 2 (2015) Near-White Blast O eaning

SSPC SP 11 (2020) Surface Preparation Standard No. 11

- Power Tool O eaning to Bare Metal

SSPC TU 2/ NACE 6Gl97 (1997) Design, Installation, and
Mai nt enance of Coating Systens for
Concrete Used in Secondary Contai nment

U. S. DEPARTMENT OF DEFENSE ( DOD)
M L- A- 22262 (1993; Rev B; Am 1 1994; Am 2 1996; Notice
1 2021) Abrasive Blasting Media Ship Hull
Bl ast d eani ng

M L- PRF- 24667 (2008) Coating System Non-Skid, For Roll,
Spray, O Self-Adhering Application
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QPL 22262 (2011) Abrasive Blasting Media Ship Hul

Bl ast d eani ng

U. S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FED- STD- 595 (Rev C, Notice 1) Colors Used in

Gover nent  Procur enent

U.S. NATI ONAL ARCH VES AND RECCRDS ADM NI STRATI ON ( NARA)

29 CFR 1910. 134 Respiratory Protection

.2

f.

DEFI NI TI ONS

DFT - Dry Film Thi ckness

GSE - Ground Support Equi prent
| OT - Inorganic Topcoat

WFT - Wet Fil m Thi ckness

Hi gh-gl oss finish - a mninmumof 85 gloss units (GQUs) at a 60-degree
angl e

Sem -gloss finish - 60 QU to 85 GJ at a 60-degree angle

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The Zone of Exposure is determ ned by the
Desi gn Engi neer responsible for preparing the
coating specification.
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Zones of Exposure - The followi ng zones of exposure are established to
define coating systemrequirenments for surfaces located in specific
envi ronnents:

(1) Zone 1

Zone la - Surfaces that are directly inpinged on by solid rocket
booster (SRB) engi ne exhaust.

Zone 1b - Surfaces that are indirectly inpinged on by SRB exhaust.
Zone 1c - Wl king surfaces in Zones la and 1b.

(2) Zone 2 - Surfaces that are exposed to el evated tenperatures above
65 degrees C above 150 degrees F and/or acid deposition from SRB
exhaust with no exhaust inpingenent.

(3) Zone 3

Zone 3a - Surfaces, other than those |located in Zones 1 or 2,
exposed to acid deposition from SRB exhaust products.

Zone 3b - Surfaces exposed to other types of chenica

contam nation (e.g., cooling towers, diesel exhaust stacks, acidic
i ndustrial environnents, and water treatment facilities).
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(4) Zone 4

Zone 4a - Surfaces not |located in the [aunch environment but
| ocated in a neutral pH corrosive marine industrial environment or
ot her chl ori de-contai ni ng envi ronnents.

Zone 4b - Surfaces located in neutral pH exterior environnments in
any geographical area.

Zone 4c - Surfaces located in indoor environnents that are not
ai r-condi ti oned.

(5) Zone 5

Zone 5a - Surfaces located in a continuous indoor air-conditioned
environnment, such as an office or clean room where both
tenmperature and humidity are controlled nore than 90 percent of
the tine.

Zone 5b - Surfaces located in a |ow hum dity, high ultraviolet
environnent, such as a high altitude, arid |ocation

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: In Zone 6b, based on the conplexity of the
liquid stored, this has to be engi neered separately
in conpliance with all Federal, State, and | oca

environnental statutory requirenents.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

(6) Zone 6

Zone 6a - Surfaces |ocated underground or subject to intermttent
or continuous inmersion in aqueous environments.

Zone 6b - Surfaces subject to exposure in a chemcal/fuel storage
envi ronnent .

(7) Zone 7 - Surfaces under thermal insulation, such as chilled
wat er, steam and heated gas |ines.

1.3 SUBM TTALS

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following Iist, and correspondi ng submtta

items in the text, to reflect only the submttals
required for the project.

A“G following a subnittal itemindicates that the
subm ttal requires Governnment approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the submttal itemis not
conpl ex and can be revi ewed through the Contractor’s
Quality Control system Only add a “G if the
submttal is sufficiently inportant or conplex in
context of the project.

An "S" following a submittal itemindicates that the
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submittal is required for the Sustainability

eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Submttals
Plan for Storage of Coating Materials[; C]
Safety and Health Plan[; (]
Hazard Communi cation Progran[; (]
Respiratory Protection Progran[; (]
Hearing Conservation Progran[; (]
Material Safety Data Sheets[; C]
Quality Control Coating Inspection Plan[; C]
Bl asting System Design[; (]
SD- 03 Product Data
Li st of Blasting Aggregates[; C]
Coatings[; C]
Thi nners[; (]
SD- 04 Sanpl es
Representative Sanple Areas[; C]

SD- 06 Test Reports

Test Results for Of-Gassing, Flammability, and Hypergolic
Conpatibility[; C

Coating System Daily | nspection Report[; (]
SD-07 Certificates

Trai ning Progran[; (]
SD- 08 Manufacturer's Instructions

Manuf acturer’s Recommendati ons[; (]
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1.4 QUALI TY ASSURANCE

1.4.1 Applicator Qualifications

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The applicator's proficiency and ability to
attain the required quality of workmanship for the
specified coating systemcan be verified by testing
and qualification in accordance with ASTM D 4228,
Standard Practice for Qualification of Coating
Applicators for Application of Coatings to Stee
Sur f aces.

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

Provide witten evidence indicating the coating applicators have
successfully conpl eted a conprehensive training prograrn, such as Painting
and Decorating Contractors of America (PDCA)/NACE/ SSPC | ndustrial Painters
Training, or equivalent][ and qualified in accordance with ASTM D 4228].

Provide all painting personnel an orientation including the follow ng
topics: proper mxing and application of the specified
coatings(particularly for inorganic zinc coatings), specification
requi renents, material application characteristics, and inspection
criteria. Only personnel that have received training are permtted to
perform m xi ng or application of coatings.

Prepare representative sanple areas that neet specification requirenents,
and NASA- STD- 5008.

1.4.1.1 Coating Work Pl an

Provi de procedures for review ng contract docunents i mediately after
award to identify errors, om ssions, and di screpancies so that any such

i ssues can be resolved prior to project planning and devel opnent of
detail ed procedures. For each proposed devi ated change, provide
procedures that include appropriate work instructions, material and

equi pnment requirenents, personnel qualifications, controls, and process
verification procedures. Provide procedures for inspecting work to verify
and docunent conpliance with contract requirenments, including inspection
forms and checklists, and acceptance and rejection criteria.

1.4.2 Responsi bility for |nspection
The coating contractor/applicator responsibilities include:
a. Provide continuous quality control of all work to ensure confornance
to the project specifications as defined in the paragraph entitled,

"Requi renments for Inspection,"” of this section

b. Submit a project-specific quality control coating inspection plan to
the Contracting Oficer for approval.

c. Provide the[ NASA assigned] coatings inspector with safe access to the
wor k.

The[ NASA assigned] coatings inspector is a NACE Certifiedf Level
1] ] inspector under the NACE International Coating Inspector
Program (CIP). Inspection of the surface preparati on and coating
application processes is performed by the[ NASA assigned] coatings
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i nspector as foll ows:
a. Performall of the in-process required inspections.

b. Wtness, inspect, and test all protective coating work to verify
conpliance with the specified requirenents

c. Docunent the work on the inspection forns described in the paragraph
entitled, "lInspection Forns," of this section

d. Prepare and sign the daily inspection reports on a daily basis and
submit themto the Contracting Oficer on a weekly basis as a m ni num

e. Wen a nonconfornance report is required, sign and submt the report
to the Contracting Officer within one workday fromthe time witten.

f. After determining that all nonconfornances have been corrected and/or
the coating work is in conpliance with the project specifications,
conpl ete a confornmance verification report for the specific item
area, or project.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The application of the certified inspector's
seal to the verification confornmance report

i ndi cates that the inspector personally inspected
the indicated work and has found it to be in

conpliance with the specified requirenents.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

g. Sign and seal the conformance verification report.

h. Do not affix the seal to the daily inspection report or to the
nonconf or mance report.

1.4.3 Requi renents for Inspection

Zones 1, 2, and 3 - Since these zones are located in the highly corrosive
I aunch environnment or other chem cal exposures, a NACE inspection is
required for all surface preparation and coating applications, including
all new work, touch-up of new work, major refurbishnent of existing
coatings, and nodifications.

Zone 4 - For systens requiring abrasive blasting and coating of netallic
substrates, all surfaces require a full NACE inspection with the follow ng
exception; for touch-up of existing coatings, NACE inspection is not
mandat ory but reconmended in cases of critical systens or equipnent.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: Al other alum num or carbon steel structures
in Zone 5a environnents are exenpt from NACE
i nspection. NACE inspections are required for Zone

5b | ocati ons.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Zone 5a and 5b - All clean-room structures fabricated of alum num or
carbon steel that will be abrasive-bl ast-cl eaned and/ or coated outside
Zone 5 environnents require NACE inspection

Zone 6 - Since this zone is located in a highly corrosive underground
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envi ronnent or other submerged exposures, a NACE inspection is required
for all surface preparation and coating applications, including all new
wor k, touch-up of new work, major refurbishment of existing coatings, and
nodi fications.

Zone 7 - Since this zone is located in a highly corrosive environment, a
NACE i nspection is required for all surface preparation and coating
applications, including all new work, touch-up of new work, mgjor

refurbi shment of existing coatings, and nodifications.

4.4 I nspection Hold Points

Mandat ory inspection hold points include, but are not limted to, the
fol | owi ng:

a. Verification of anbient weather conditions in accordance with
par agraph entitled, "Wather Conditions," of this section

b. Prior to the beginning of surface preparation work; operation of
equi prent prior to beginning of surface preparation work.

c. After surface preparation work and before the begi nning of the coating
application work, the m xing of products.

d. Before and after the application of each coat of material
e. After conpletion and prior to final acceptance.

4.5 | nspection Formns

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: See KSC Forns 28-589A and 28-588 for exanpl es

of these forms.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Record and docunent all inspections on forns acceptable to the Contracting
O ficer (Appendix F).

.5 St orage of Coating Materials

Store coating materials and thinners in their original containers with the
manuf acturer’s nanme, product identification, shelf life, and batch

nunber. Follow the manufacturer’s witten instructions for storage
limtations. Do not use tarpaulins as the sole nmeans of covering coating
materials for storage.

I nspect coating material storage conditions every [week]]| ].

Provide on-site Material Safety Data Sheets (MSDS) for coating materials
and thinners or made accessible to users in the area. Submt a witten
pl an for storage of coating materials to the Contracting O ficer for
approval .

6 PRQIECT/ SI TE CONDI Tl ONS

6.1 Saf ety and Heal th Requirenents

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sone of the nmterials handl ed in accordance

SECTION 09 97 30.30 98 Page 10



KSC

with this docunent are conbustible, or toxic, or
bot h.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Take necessary precautions, in accordance with OSHA regul ati ons,

manuf acturers’ recommendations, and industry standards, to ensure the
safety and health of personnel perform ng the work and personnel who nay
be affected by such work

Provi de the required equi pnent for safe and heal thful application al ong
with instruction to the users regardi ng the hazards, proper handling, and
di sposal procedures to prevent injury or illness.

Submit a witten safety and health plan that includes a Hazard

Conmuni cati on Progranm, a Respiratory Protection Progranm and a Hearing
Conservation Program that conforms to OSHA requirements and i ndustry
st andar ds.

When required to renove surface coatings that contain PCB, |ead, chrom um
nmercury, cadm um or other regulated nmaterials, include specific
provisions in the safety and health plan for conmplying with all Federal
State, local, and NASA Center specific requirenents.

Ensure respiratory protection is in accordance with 29 CFR 1910. 134, and
Center respiratory protection requirenents.

Submit conpl ete design drawi ngs and cal cul ati ons for the scaffol ding and
cont ai nnent system including an analysis of the | oads which will be added
to the structure by the contai nment system and waste materials. A

regi stered engi neer shall approve cal cul ati ons and scaffold system design

1.6.2 Personal Protective Equi prent (PPE)

Use PPE and/or adm nistrative controls when engi neering controls cannot be
i mpl enented to protect workers. \Where required, use PPE in accordance
with all Federal, State, NASA and Center requirements. Ensure both
supervi sors and workers are properly instructed, trained, and certified in
the sel ection, use, and mai ntenance of PPE

PART 2 PRODUCTS
2.1  SYSTEM DESCRI PTI ON
2.1.1 Desi gn Requirenents for Carbon Stee

Protect carbon steel surfaces from atnospheric corrosion through the
application of zinc coatings (inorganic zinc coating and/or hot-dip

gal vani zing and/or netallizing) as defined herein. Hot-dip galvanize new
st eel conponents, such as stair treads, grating, handrails, pipes, and
hardware (nuts, bolts, and fasteners), in accordance with the paragraph
entitled, "Protection by Galvanizing," of this section

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The zinc coatings may require topcoating with
addi ti onal protective coatings as specified; but in
neutral pH at nospheres, testing has proven zinc

wi t hout topcoating to have superior perfornance.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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Coat all other carbon steel surfaces that are exposed to the atnosphere
with inorganic zinc or netallized. For a friction-type joint, use an
i norgani ¢ zinc coating approved by the American Institute of Stee
Construction (Al SC).

For carbon steel faying surfaces that are a part of all friction-type and
el ectrical grounding joints, prior to installation, abrasive-blast the
surface and coat with 100 umto 150 um 4 ml to 6 m| of inorganic zinc
only, in accordance w th paragraph entitled, "Stripe Coat Application for
Carbon Steel," of this section

The recomended coating application sequence for carbon steel is to first
abrasive blast the steel and then prinme it with inorganic zinc before
installation or erection. Further topcoating, if required, is applied
after all welding, grinding, or drilling has been conmpleted, and after
areas damaged by these procedures have been properly repaired with

i norgani c zinc.

1.2 Protection of Stainless Stee

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Certain highly alloyed stainless steels, such
as AL6XN or 254 SMDO, do not require protective
coatings for corrosion protection

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

Protect Type 300 series stainless steels fromcorrosion by the use of
protective coatings as defined in the paragraph entitled, "Surface
Preparation of Stainless Steel,"” of this section

2 EQUI PMVENT

2.1 Conpressed Air

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The required air capacity depends upon the
configuration of the abrasive systemused. Have the
air systemconply with the instructions and
recomendat i ons of the abrasive-blasting system
manuf act urer.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de a conpressed air system capabl e of delivering a continuous nozzle
pressure of 620 | ] kPa 90 [ ] psi mnimumto each blast nozzle in
operation to achieve the required surface cleanliness and profile. Equip
the conpressed air systemw th oil and noisture separators to ensure only
clean, dry air is provided to the service outlet.

Ensure the conpressed air systemconplies with Cccupational Safety and
Heal th Administration (OSHA), Anerican National Standards Institute
(ANSI), CGA G 7.1, and National Institute of Qccupational Safety and
Health (NI OSH) configurations. Ensure air distribution manifolds conform
to American Soci ety of Mechani cal Engi neers (ASME) standards.

. 2.2 Abr asi ve-Bl asti ng System

Ensure the abrasive-blasting systemconplies with OSHA, ANSI, and N OSH
configurations consisting of, but not limted to, the foll ow ng:
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a. A renote-controlled wel ded pressure pot conformng to ASME st andards
b. The required length of blast hose

c. A venturi nozzle

d. Avrespiratory air-line filter

e. A blast hood approved by the Mne Safety and Heal th
Admi ni stration/NIOSH with the required | ength of air hose.

Ensure the blasting system design produces the specified cleanliness |evel
and profile when coupled with the avail abl e conpressed air supply.

. 2.3 Coating Application System

Provide an airless spray system conventional spray system or other
approved coating application systemin accordance with the coating
manuf acturer's recomendati ons and.

Brush application is permitted for mnor touch-up of spray applications
and stripe coats of inorganic zinc.

.3 VATERI ALS

. 3.1 Abr asi ve- Bl asti ng Aggregates

Provi de bl asting aggregates materials approved in accordance wth

M L-A-22262, or SSPC AB 1, or steel grit in accordance with SSPC AB 3.
Use only materials approved in QPL 22262, Qualified Products List: List
of Products Qualified Under Mlitary Specification ML-A-22262. Submt
the Iist of blasting aggregates to the Contracting Oficer for approval.
Ensure the abrasive grade sel ected produces the required surface profile
and possesses physical properties that are conpatible with the

requi renents of this specification. Use new, comercial -grade bl asting
steel grit with a neutral pH (6.0 to 8.0), rust-free, oil-free, and dry,
with a hardness of 40 to 50 Rockwell C. Recycle steel grit in accordance
with SSPC AB 2. Select the aggregate size to produce the required anchor
profile.

Sel ect aggregates that are free of crystalline silica unless exenptions to
this policy are coordinated with the Contracting O ficer. Use materials
that do not change the surface profile when using blasting aggregate for
abr asi on-sensitive hardware(such as bell ows, ginbal joints, and other

t hi n-wal | ed conponents). Ensure blasting operations do not produce hol es,
cause distortion, renove netal, or cause thinning of the substrate.

3.2 Protective Coatings, Thinners, and Cl eaners

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

NOTE: The foll owi ng paragraphs establish ninimum
requi renents for each generic type of protective
coating specified in this specification. See

par agraph entitled, "Coating Systens," of this
section, for coating intercoat conpatibility

requi rements.
R R R R R E R R R

Ensure coati ngs possess physical properties and handling characteristics
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that are conpatible with the application requirenents of this
specification. Use self-curing coatings. Procure thinners and cl eaners
for each coating fromthe manufacturer of the coating. Subnit the list of
coatings and thinners for approval by the Contracting Oficer.

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

NOTE: Interested parties should be aware of the
foll owi ng requirement and are urged to arrange for
testing of their product so that they may be
eligible for award of contracts or orders for
coatings to be supplied in accordance with this
Specification. To arrange for product testing and
the testing criteria, nanufacturers nust contact the
Engi neering Directorate, NASA, John F. Kennedy Space
(KSC) Center, FL 32899 or contact the Corrosion
Technol ogy Laboratory at
http://corrosion. ksc. nasa. gov.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Provi de protective coatings conmpatible with fluids expected in the areas
to the extent required to prevent fire, explosion, or danage to facility,
hardware, and GSE. Ensure all coating materials, when used in areas where
exposure to hypergolic propellants could occur, are conpatible with the
propellants in accordance w th NASA- STD- 6001

2.3.2.1 I norgani ¢ Zi nc Coati ngs

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: I norganic zinc coatings that have been

approved are listed in Appendix A Approved Products
List for Inorganic Zinc Coatings.

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

To be listed, a coating neets the follow ng mninumrequirenents:
a. Self-curing, nmultiple-conponent
b. Dry-tenperature resistance to 400 °C 750 °F for 24 hours.

c. Mnimmshelf life of 6-nmonths when stored in accordance with
manuf acturer’s instructions.

d. M ninmum of 83-percent zinc by weight in the applied dry film

e. Contain Type Ill zinc dust pigment in accordance with ASTM D520, and
be asbestos-free, polychlorinated bi phenyl (PCB)-free, |ead-free,

cadmiumfree, and chromate-free (less than 0.002 percent by wei ght of
nm xed coating).

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

NOTE: Application characteristics are judged
acceptable prior to beach testing.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

f. Attain a rating of not less than 9 in accordance with ASTM D610, and
ASTM D1654 when applied to conposite carbon steel test panels and
exposed at the KSC Beach Corrosion Test Site for the follow ng periods:

(1) 18 nonths for initial acceptance
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(2) 5 years for final acceptance

2.3.2.2 Primer and/or |ntermnedi ate Coatings

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

NOTE: These coatings are listed in Appendix B
Approved Products List for Topcoat Systens.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a. Inhibitive Polyani de Epoxy Coatings

Provi de a pol yam de epoxy coating confornmng to the foll owi ng m ni num
requi renents:

(1) Pol yam de-cured
(2) Rust-inhibitive

(3) PCB-free, lead-free, cadmumfree, and chromate-free (less than
0. 002 percent by weight of m xed coating)

(4) Suitable as a primer for carbon steel, gal vani zed steel, and
al um num

(5) Suitable as an internediate coat between an inorganic zinc priner
and an aliphatic pol yurethane finish coat.

(6) Contains a mninmmof 40-percent solids by vol une.
b. Noninhibitive Pol yam de Epoxy Coati ngs

Provi de a pol yam de epoxy coating conformng to the foll owi ng m ni mum
requi renents:

(1) Pol yam de-cured

(2) PCB-free, lead-free, cadmumfree, and chromate-free (less than
0. 002 percent by weight of m xed coating)

(3) Suitable as an internediate coat between inorganic zinc prinmer
and an aliphatic pol yurethane finish coat.

(4) Contains a mninumof 40-percent solids by vol une
(5) Do not use as a primer on carbon stee
c. Water-Reducible Internediate Coatings

Provide a water-reducible internediate coating confornming to the follow ng
m ni mum r equi r enent s:

(1) Self-curing, one or two packages, water reducible

(2) PCB-free, lead-free, cadmumfree, and chromate-free (less than
0. 002 percent by weight of m xed coating).

(3) Suitable as an internediate coat between inorganic zinc prinmer
and wat er-reduci bl e topcoats
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Contain a mnimumof 30 percent solids by vol une
Do not use used as a prinmer on carbon steel

Fi ni sh Coati ngs

a. Aliphatic Polyurethane Coatings

Provi de an aliphatic pol yurethane coating conformng to the foll ow ng
m ni mum r equi r enent s:

(1)
(2)

(3)
(4)

(5)
(6)

(7)

Cat al yst isocyanate cured.

Hi gh-gl oss finish (mninum85 gloss units (GUJs) at a 60-degree
angl e).

Retai n gl oss and col or upon prol onged exterior exposure

Sui table as an exterior finish coat over an inorganic zinc priner
wi th a pol yam de epoxy internedi ate coat

Contain a mni mum of 44-percent solids by vol une

PCB-free, lead-free, cadmiumfree, and chromate-free (less than
0. 002 percent by weight of m xed coating)

Attain a nunerical rating of not less than 8 in accordance wth
ASTM D610 and ASTM D1654 and a numerical rating of not |ess than
9F in accordance with ASTM D714, when applied as a systemto
conposite carbon steel test panels and exposed at the KSC Beach
Corrosion Test Site for the foll ow ng periods:

(a) 18 nmonths for initial acceptance

(b) 5 years for final acceptance

b. \Water-Reduci ble Topcoats

Provi de a water-reducible topcoat conformng to the foll owi ng m ni mum
requirenents:

(1)
(2)

(3)
(4)
(5)

Sel f-curing, one or two packages, water-reducible.

PCB-free, lead-free, cadmiumfree, and chromate-free (less than
0. 002 percent by weight of m xed coating).

Retai n gl oss and col or upon prol onged exterior exposure

[ Sem - gl oss] [ Hi gh-gl oss] finish

Attain a nunerical rating of not less than 8 in accordance wth
ASTM D610 and ASTM D1654 and a numerical rating of not |ess than
9F in accordance with ASTM D714, when applied as a systemto
conposite carbon steel test panels and exposed at the KSC Beach
Corrosion Test Site for the foll ow ng periods:

(a) 18 nonths for initial acceptance
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(b) 5 years for final acceptance

c. Inorganic Topcoats (I OTs)

Provi de an inorganic topcoat conforming to the foll owi ng m ni mum
requi renents:

(1)

(2)

(3)
(4)

(5)

Dry-tenperature resistance to 400 degrees C 750 degrees F for 24
hour s

Suitable as a topcoat for inorganic zinc and gal vani zed steel in
hi gh-t enperature environnments.

Li sted as an approved coating system (see Appendi x B)

PCB-free, lead-free, cadmiumfree, and chromate-free (less than
0. 002 percent by weight of m xed coating).

Attain a rating of not less than 9 in accordance with ASTM D610
and ASTM D1654 when applied to conposite carbon steel test panels
and exposed at the KSC Beach Corrosion Test Site for the follow ng
peri ods:

(a) 18 nonths for initial acceptance

(b) 5 years for final acceptance

d. Polysil oxane Topcoats

Provi de a pol ysil oxane topcoat confornming to the followi ng m ni num
requi renents:

(1)
(2)
(3)
(4)
(5)

(6)
(7)

2.3.2.4

Suitable as a finish coat for exterior exposure
Contain a mnimum of 44 percent solids by vol une

Hi gh-gl oss finish (mninum85 GU at a 60-degree angle)
Retai n gl oss and col or on prol onged outdoor exposure

PCB-free, lead-free, cadmiumfree, and chromate-free (less than
0. 002 percent by weight of m xed coating)

Li sted as an approved coating system (see Appendi x B)

Attain a nunerical rating of not less than 8 in accordance wth
ASTM D610 and ASTM D1654 and a numerical rating of not |ess than
9F in accordance with ASTM D714 when applied to conposite carbon
steel test panels and exposed at the KSC Beach Corrosion Test Site
for the follow ng periods:

(a) 18 nonths for initial acceptance

(b) 5 years for final acceptance

Epoxy Mastic Coatings

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Exanpl es of epoxy mastic coating that
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currently nmeet these requirenents include:
(1) Aneron Amerlock 400 AL

(2) Devoe Bar Rust 239.

(3) PPG Pittguard DTR

(4) Sherwin-WIIlians Epol on Mstic

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de a epoxy mastic coating confornmng to the followi ng m ni num
requi renents:

a. Specifically intended for use over mechanically cl eaned stee
b. Contain a mninum of 80-percent solids by vol unme
c. Two-conponent, catalyst-cured, alunm num pignented

d. PCB-free, lead-free, cadmiumfree, and chromate-free (less than 0.002
percent by wei ght of nixed coating)

2.3.2.5 Coal Tar Epoxy

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

NOTE: Exanpl es of coal tar epoxies that currently
neet these requirenents include the foll ow ng:

a. Sherwin-Wllians H -MI| Sher-Tar
b. Made Well 1103

c. Devoe Devtar 247

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de a two-conponent, high-build coal tar epoxy with |low volatile
organi ¢ content (VOC). Ensure the coal tar epoxy contains, at a mnimum
65- percent solids by volunme and produces a one-coat thickness of 405 imto
510 im 16 mil to 20 m| per coat dry filmthickness (DFT).

2.3.2.6 Pot abl e Wat er Epoxy

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

NOTE: Some NSF- approved products include:
a. Ameron Amercoat 395
b. Devoe Bar Rust 233

c. Sherwin-WIlians Potable Water Epoxy

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Ensure all coatings used in potable water i mersion service are three-coat
epoxy systenms certified by NSF/ ANSI 61

2.3.2.7 Non- Ski d Coati ngs

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: Non-Skid coatings supplied by Anerican Safety
Technol ogi es, Inc., 565 Eagle Rock Avenue, Rosel and,
NJ 07068, tel ephone (800) 631-7841

www. astantislip.com or an approved equival ent
(Primer M5 7C, Topcoat M5 400G Col or Toppi ng

V5- 200) .

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Ensure approved nonskid coatings conformto M L-PRF-24667.
2.3.3 Seal ant s/ Caul ki ng

Provi de seal ants that are self-curing, single-conmponent, polysulfide
rubber or pol yurethane naterial only. Provide sealants conformng to
ASTM C920, Type S, Grade NS, Cass 25, use NI, A and O |If not
topcoated, match the caul king color of the joint to the surface being
caul ked.

For caul king used in a clean-room environnent, select an approved nateria
with | ow of f-gassi ng characteristics, in accordance with NASA-STD- 6001

2.3. 4 Chi p-free C ean-room Pai nt

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: Paint systens for nmetal substrates in
cl ean-roons nay be required to pass tests for
adhesi on, off-gassing, flammbility, vacuum

out - gassi ng, and hypergolic conpatibility.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide paint test results for off-gassing, flammbility, and hypergolic
conpatibility in accordance w th NASA- STD-6001

PART 3 EXECUTI ON
3.1 PREPARATI ON
3.1.1 Sur f aces

Prepare surfaces to be coated by cleaning and drying. Free surfaces of
oil, grease, dirt, dust, corrosion, peeling paint, caul king, weld spatter
and any other surface contam nants. Degrease surfaces, as required,

bef ore subsequent surface preparation procedures or the application of
protective coatings, or both.

VWi |l e surfaces are accessible, prepare and coat surfaces that cannot be

accessed after fabrication, erection, or installation. Sequence surface
preparation and coating operations, so that freshly applied coatings are
not contam nated by dust or foreign natter.

Protect all equiprment and adj acent surfaces not to be coated from surface
preparati on operations. Protect working nechani sns agai nst intrusion of
t he abrasi ve.

3.1.2 Cl eani ng and Degreasi ng
Per f or m degr easi ng by sol vent cl eani ng, detergent washing, or steam

cl eaning in accordance with SSPC SP 1. Follow this degreasing procedure
when cl eani ng carbon steel, galvanized steel, stainless steel, or
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al umi num Sel ect solvents in accordance with use requirenments and
appl i cabl e Federal, State, and NASA environnental policies.

Use of chl orofl uorocarbon solvents is not all owed.

Use clean potable water to wash surfaces when high levels of chloride (>5
ug/ cnm2) or other undesirable contam nants are found on the surfaces.
Perf orm wat er washi ng using standard i ndustrial pressure cleaners with a
pressure-versus-vol ume out put bal ance to ensure thorough and productive

cl eaning. Ensure all water washing or pressure cleaning operations conmply
with all Federal, State, |ocal and NASA Center environmental requirenents.

. 1.3 Abr asi ve Bl asting
Provi de cl ean and dry abrasive-bl asting aggregate.

Renove abrasive residues fromthe surface, leaving it clean and dry before
the coatings are applied.

Contain particul ate eni ssions generated during abrasive-bl asting
operations. Design the contai nment systemto conply with all applicable
Federal, State, and |local regulations as well as all NASA policies.
Exenpti ons concerning the contai nnment system nust be approved by the
Contracting Oficer.

Ensure the aggregate used is identified and sel ected when
abr asi ve-sensitive hardware such as bell ows, ginbal joints, and other
thi n-wal | ed conponents are abrasive cl eaned.

.1.4 Seal i ng/ Caul ki ng

Conpl etely seal the perinmeter of all faying surfaces, joints open | ess than
13 mr 0.5 in, and skipwel ded joints. Use a self-curing

si ngl e-conponent, pol ysul fide rubber or pol yurethane type sealant. Apply

the sealant to the joint with a caul king gun after application of the

i norganic zinc priner on carbon steel. Ensure the bead has a snooth and
uniformfinish and cured (tacky to the touch) before the topcoat is

appl i ed.

For topcoated zinc primers, apply caul king after the intermedi ate coat of
epoxy.

For coatings on stainless steel, galvanized steel, and al um num apply
caul ki ng before application of the topcoat.

. 1.5 I norgani c Zinc Protection

.1.5.1 Carbon Steel Pre-d eaning

Cl ean and degrease carbon steel surfaces in accordance with SSPC SP 1
foll oned by power tool cleaning in accordance with SSPC SP 3, to renmpve
wel d spatter, weld slag, |amnations, sharp edges, and other surface
defects prior to abrasive blasting or power tool cleaning to bare netal
.1.5.2 Power Tool C eaning of Carbon Stee

Use power tools to clean carbon steel to bare metal, in accordance with

SSPC SP 11, when a roughened, clean, bare nmetal surface is required but
abrasive blasting is not feasible or perm ssible. Generate a surface
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anchor profile between 40 umto 75 unr 1.5 nmil to 3.0 ml. Ensure all rust
is conpletely renmoved frompits and depressions.

.1.5.3 Abr asi ve Bl asting of Carbon Stee

Abr asi ve-bl ast carbon steel to a mninumcleanliness of near-white netal
in accordance with SSPC SP 10/ NACE No. 2. Ensure the anchor profile of
the blasted surface is 40 umto 75 umr 1.5 m!l to 3.0 nil, neasured in

accordance with ASTM D4417. Renpve all rust frompits and depressions.

.1.6 Protecti on by Gal vani zi ng

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

NOTE: Do not gal vani ze steel conponents with an
ultimate tensile strength above 900 MPa 130 ksi or
har dness above Rockwell C Hardness 28 due to
potential hydrogen enbrittl enent.

Except for Zone 5a & 5b exposures, protect sheet
steel with a gal vani zing weight |ower than G165 with
coati ngs.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Apply gal vani zing (zinc coating) after fabrication by the hot-dip process
conform ng to ASTM A123/ A123l, ASTM A153/ A153N, and ASTM A653/ A653N
Ensure gal vani zi ng wei ght for steel sheet w thout further coating
protection nmeets the standards of ASTM A653/ A653l, with a gal vani zi ng

wei ght of GL65.

Do not use the Gal vanneal ed process for the coating of steel sheet.

.1.6.1 Surface Preparation for Gl vani zi ng

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: CAUTI ON: Sone gal vani zed configurations are
susceptible to distortion when they are
abr asi ve- bl ast ed.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

Take special care to prevent any netal distortion by reducing bl ast nozzle
pressure and increasing the working di stance fromthe nozzle to the
surface. |n sone cases, such as in the surface preparation of |ight-gage
sheet steel, these precautions may not be sufficient to prevent

di stortion; enploy alternate procedures, such as abrading or mechanica

cl eaning to renmove corrosion or roughen the surface. Prepare gal vani zed
surfaces to be further topcoated by degreasing before any additiona
surface preparation. After degreasing, perform abrasive blasting or
nmechani cal cl eaning as required by the Zone of Exposure, as defined in the
par agraph entitled, "Gl vani zing Coating Systenms for Carbon Steel," of
this section.

Abr asi ve bl ast gal vani zed surfaces with fine-grade abrasives. Ensure
abrasives conformto the requirements in the paragraph entitled,
"Abrasi ve- Bl asting Aggregates,” of this section. Renpbve corrosion, old
coatings or roughen new surfaces. Ensure the blasted surface is free of
all corrosion and foreign matter and have a uniform slightly roughened
appearance. |f galvanized steel is prepared for the application of
coatings by abrasive blasting, lightly brush-blasted the steel with
fine-grade abrasive at a | ower pressure to provide a corrosion free and
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uniform slightly roughened surface. Do not conpletely renove the
gal vani zed finish.

Mai ntain the zinc coatings clean, dry, and free from contam nants before
topcoat systens are applied. Performfield repair of danaged gal vani zed
surfaces in accordance with ASTM A780/ A780l, using inorganic zinc coatings.

Mechani cal | y cl ean gal vani zed steel in accordance with SSPC SP 3 using
abrasi ve di scs/sheets, or other approved nethods. Renove all corrosion
and foreign matter and slightly roughen the entire surface.

3.1.7 Metal l'i zing Protection of Carbon Stee

Cl ean and degrease carbon steel surfaces in accordance with SSPC SP 1
foll owed by power tool cleaning in accordance with SSPC SP 3 to renove
wel d spatter, weld slag, |amnations, sharp edges, and other surface
defects prior to abrasive blasting or power-tool cleaning to bare netal

3.1.7.1 Abr asi ve Bl asting of Carbon Stee

At a m nimum abrasive-blast carbon steel to near-white neta

SSPC SP 10/ NACE No. 2. Provide an anchor profile of 62.5 umto 75 umr 2.5
ml|l to 3 mil for the blasted surface. Renove all rust frompits and

depr essi ons.

3.1.8 Protecti on of Al um num

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Protect alum numfrom corrosion by the use of
protective coatings as defined herein. Certain

all oys nay require coatings in specific environnents
as specified in the paragraph entitled, "Al um num
Protective Coatings," of this section

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

3.1.8.1 Surface Preparation of Al um num

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: CAUTI ON: Sone al um num configurations are
susceptible to distortion and/or destruction when
t hey are abrasive-bl ast ed.

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

Ensure agai nst any netal danmage by the choice of abrasive aggregate and by
reduci ng bl ast nozzle pressure and increasing the working distance from
the nozzle to the surface as necessary. |n some cases, such as in the
surface preparation of |ight-gage sheet, these precautions may not be
sufficient to prevent distortion; use an alternate procedure, such as
abradi ng or nechani cal cleaning, to renbve corrosion or roughen the
surface. Prepare alum num by degreasi ng and abrasive bl asting or
nmechani cal cl eaning, as required by the condition and configuration of the
surf ace.

Use abrasive bl asting whenever possible using nonnetallic abrasives.

Abr asi ve-bl ast al um num surfaces with fine-grade non-netallic abrasive
materials to renopve corrosion and old coatings or roughen new surfaces.
Ensure the bl asted surface is free of corrosion and foreign natter and has
a uniform slightly roughened appearance. Use plastic nmedia or an
approved equi val ent for abrasive blasting of bellows, ginmbal joints, and
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ot her thin-walled, abrasion-sensitive conponents.

Use mechanical cl eaning only when abrasive blasting is inmpractical, would
damage the structure or component, or is prohibited in the area where the
work is being performed. Mechanically clean alumnumin accordance with
SSPC SP 3 using abrasive discs/sheets, or other approved nethods. Renpbve
corrosion and foreign matter and slightly roughen the entire surface.

Do not nechanically clean anodi zed or chem cal - conversi on-coated al um num
surf aces.

1.9 Surface Preparation of Stainless Stee

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

NOTE: Thi n-wal | ed 300-series stainless-steel tubing
is subject to pitting corrosion failure in outdoor
mari ne environments. For exterior installations,
degrease this tubing, prepared with a

stai nl ess-steel wire wheel or equival ent, and coat ed.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

Prepare stainless steel by degreasing in accordance with SSPC SP 1 and
abrasive bl asting or mechanical cleaning. As an alternative, mechanically
cl ean stainless steel in accordance with SSPC SP 3 using abrasive

di scs/ sandi ng sheets or ot her approved nethods.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: CAUTI ON: Sone stainless steel configurations
are susceptible to distortion and/or destruction
when they are abrasive-blasted. Ildentify
suscepti bl e pieces for the Contractor

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

Ensure agai nst any netal damage by choi ce of abrasive aggregate and by
reduci ng the blast nozzle pressure and increasing the working distance
fromthe nozzle to the surface as necessary. |n sonme cases, such as in
the surface preparation of |ight-gage sheet, these precautions may not be
sufficient to prevent distortion; use an alternate procedure, such as
abradi ng or nechani cal cleaning, to renpbve corrosion or roughen the
surface. Use abrasive bl asting whenever possible, using nonnmetallic
abrasives. Abrasive-blast stainless steel surfaces with fine-grade
abrasive to renove corrosion and ol d coatings or roughen new surfaces.
Ensure the blasted surface is free of all corrosion and foreign matter and
have a uniform slightly roughened appearance.

.1.10 Under ground, Submerged, or Continuously Wetted Surfaces

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: Co-ordinate cathodic protection requirenents
with the application of this coating.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Coal tar epoxy coatings are not allowed for surfaces that are in contact
wi t h potabl e water

Pr epar e underground, subnerged, or continuously wetted surfaces in

accordance with SSPC SP 5/ NACE No. 1, with a profile of 75 umto 100 um 3
ml|l to 4 ml and coated with coal tar epoxy.
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3.2  APPLI CATI ON OF COATI NGS

Coat all prepared surfaces within 6-hours after surface preparation and
bef ore corrosion or recontami nati on occurs. As an exception, surfaces
prepared under tenperature and hum dity control may be coated after
6-hours but only after inspection of the surface confirns that the
cleanliness | evel has net the specified standards. Prepare again any
surface that shows corrosion or contam nation, regardl ess of the |l ength of
time after preparation.

The application and handling characteristics of all coatings will vary.
Follow witten instructions fromthe manufacturer in conjunction with the
requi renents defined herein. Follow the manufacturer’'s witten
recomendati ons for thinning, mxing, handling, and applying the product.
Work coatings into all joints, crevices, and open spaces. Protect newy
coated surfaces from damage. Protect equi pnent and adjacent surfaces not
to be coated fromoverspray and splattered coatings.
Contain particul ate emi ssions during all spray-painting operations.
Desi gn the contai nnent systemto conply with all Federal, State, and |oca
regul ations as well as NASA policies. Requested exenptions to this
requi renent nmust be approved by the Contracting O ficer

3.2.1 Coating Systens
Ensure thinners and cl eaners are products of the coating nmanufacturer
except as defined in the paragraph entitled, "Non-Skid Coatings," of this
section. For intercoat conpatibility, ensure coating systens consisting
of nmore than one coat are products of the same nmanufacturer

Mai ntain continuity of the coating manufacturer’s system for the duration
of an individual project.

3.2.2 Col ors
Add pignment to inorganic zinc coatings so that there is a definite
contrast between the coating and the dull gray appearance of the blasted
steel surface during the coating application
Ensure col or coding for fluid systempiping is in accordance with
KSC- STD- F-0004. Ensure finish coat colors are in accordance with
FED- STD- 595.
a. Wite, No. 17925
b. Blue, No. 15102 (safety)
c. Yellow, No. 13538 (standard)
d. Yellow, No. 13655 (safety)
e. Red, No. 11136
f. Red, No. 11105 (safety)
g. Black, No. 17038

h. Green, No. 14110 (safety)
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i. Gay, No. 16187 (safety)

j. Brown, No. 10080 (safety)

k. Gay, No. 16473 (standard)

Use pignents free of PCB, |ead, chromium and cadnium

. 2.3 M xi ng and Application Instructions

Thoroughly m x coating nmaterials prior to application with a nechanica
m xi ng i nstrunent that does not induce air into the coating.[ Power the
m xer by an air nmotor or an expl osi on-proof electric notor.]

Performall m xing operations over an inpervious surface wi th provisions
to prevent runoff to grade of any spilled material.[ Strain the m xed

coating material through a 30 to 60-nesh screen prior to application.]

Thinning is for viscosity control only. |If thinner is required, use the
amount recomended by the manufacturer of the thinner.

Agitate the material as required during application to maintain a uniform
suspensi on of solids. Avoid continuous rapid agitation

Adj ust spray equi pnent to produce an even, wet coat wi th m ninmum
overspray.[ Apply coatings in even, parallel passes, overlapping 50
percent. ]

.2.4 Weat her Condi ti ons

Do not apply coating when contanination fromany source (i.e., rainfall)
is immnent or when the tenperature or humdity is outside limts
recormended by the coating manufacturer

Spray application nmethods are not all owed when wi nd speed exceeds 25-kni hr
15-nmph in the area where the coating is being applied.

To prevent condensation during application, ensure the surface tenperature
is at least 3 degrees C 5 degrees F) above the dew point and rising.

Limtations against using certain coatings under specific relative
hum dity (RH) are as foll ows:

a. Do not apply sol vent-based inorganic zinc coatings , polysiloxane
topcoats, and 10Ols in conditions with <40 percent RH

b. Do not apply water-based inorganic zinc coatings in conditions with
<40 percent or >80 percent RH

.2.5 Met hods of Application

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Organic mdcoats and topcoats nmay be applied
using a brush, roller, or spray device as applicable.

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

Apply coatings with an airless or conventional spray equi pnent, or both.
For mnor touch-up of spray applications and stripe coats of inorganic
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zinc, brush application can be used.
.2.6 Coati ng Fini sh

Ensure each coat of material applied is free of runs, sags, blisters,
bubbl es, and nudcracki ng; variations in color, gloss, and texture;
hol i days (m ssed areas); excessive filmbuildup; foreign contaninants; or
dry overspray.

Ensure conpl ete coverage and proper thickness on welds, corners, crevices,
sharp edges, bolts, nuts, and rivets.

Ensure each coat of applied material is rendered clean, dry, and free from
surface contam nants before another coating is applied.

L2.7 Touchup of Welds and Damaged Coati ngs

Touch-up field welds and danaged coatings. Acconplish touch-up and repair
pronmptly after the danage or wel di ng has occurred.

.2.8 Coating, Drying, and Curing

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The curing tinme of solvent-based inorganic
zinc coatings can be accelerated by rinsing or
spraying the coating with potable fresh water after
an initial overnight drying. The nunber and
frequency of rinse cycles can vary with
environnental conditions. Check with the materi al
manuf acturer for recomrended procedures.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Fol | ow the coating manufacturer’s recomended drying and curing times for
handl i ng, recoating, and topcoating. Follow the coating nmanufacturer’s
recomendations to test the coating for proper curing.

Verify proper curing of solvent-based inorganic zinc-rich coatings by
ASTM D4752, prior to further coating. Verify water-based inorganic
zinc-rich coatings for curing in accordance with the same procedure, but
water is to be substituted as the sol vent.

. 2.9 Stripe Coat Application for Carbon Stee

Apply stripe coating with inorganic zinc to welds, cutouts, sharp edges,
rivets, crevices, and bolts to ensure conplete coverage prior to
subsequent applications of inorganic zinc.

.2.10 Application of Inorganic Zinc Coatings for Carbon Stee

Apply inorganic zinc coatings to a DFT of 100 unm 4.0 m| mnimmto 150 unm
6.0 m | maxi num when they are |left without a topcoat or when | OT or

abl ative coating is applied. Wen the zinc coatings are to be topcoated
wi th organic topcoats, reduce the DFT to 65 unm 2.5 ml|l mnimumto 100 un
4.0 m| maximum Cbtain the proper DFT for the inorganic zinc coating in
a single application, which may consist of nultiple passes, while the
coating is still wet (including the application of a stripe coat).
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3.2.11 I norgani ¢ Zinc Coating Topcoat Systenms for Carbon Stee

Apply the follow ng topcoat systens over the inorganic zinc coatings as
requi red for each Zone of Exposure. Apply topcoats at the DFT recomended
by the manufacturer or as specified as follows. Ensure the filmthickness
of the topcoats is sufficient to achieve uniform coverage and col or

a. Zones la and 1lb - [Leave inorganic zinc coatings wthout a
topcoat] [ For maxi mum protection, topcoat the inorganic zinc coating
with a heat-resistant silicone ablative coating material in accordance
wi t h KSC- SPEC- F- 0006B. ]

b. Zone 1c - Leave inorganic zinc coatings w thout a topcoat.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: As an alternate, surfaces may be topcoated
with a heat-resistant silicone ablative coating
material in accordance with KSC SPEC- F- 0006B

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

c. Zone 2 - Apply an IOT conforming to the paragraph entitled, "Coating
Finish,” of this section, at a DFT of 75 umto 125 um 3 mil to 5 ml.

d. Zones 3a and 3b

(1) Apply an internediate/tie coat and a finish coat conforming to the
par agraph entitled, "Protective Coatings, Thinners, and C eaners,"
of this section.

(2) As an alternate, apply [an I OT][a pol ysil oxane finish coat] at
t he manufacturer’s recomrended DFT.

(3) Ensure the DFT is sufficient to conpletely hide the inorganic
zinc primer.

e. Zones 4a, 4b, and 4c - [No topcoats are required.][Apply topcoats as
needed for color coding, safety purposes, identification, or special
conditions. ][Wen required for color coding, safety purposes,
identification, or special conditions, provide topcoats in accordance
wi th the paragraph entitled, "Colors,"” of this section.]

f. Zone 5a and 5b - [Apply inorganic zinc coating.][Apply an inhibitive
epoxy prinmer and a pol yurethane finish coat at the nanufacturer’s
recomended t hi ckness. ]

g. Zone 6 - Provide a coating systemas specified in the paragraphs
entitled, "Underground, Subnerged, or Continuously Wtted Surfaces,"
and "Coating Systens for Potable Water | mersion Service," of this
section.

h. Zone 7 - Provide the coating systemas specified in NACE RP0198.

3.2.12 Gal vani zi ng Coating Systens for Carbon Stee

a. Zones la and 1b - [No Topcoat][For maxi mum protection, topcoat the
gal vani zed coating with a heat-resistant silicone ablative coating
material in accordance with KSC SPEC- F- 0006B. ]

b. Zone 1c - Leave gal vani zed surfaces w thout a topcoat.
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EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

NOTE: As an alternate, surfaces may be topcoated
with a heat-resistant coating material, such as a
silicone ablative coating material in accordance
wi t h KSC- SPEC- F- 0006B

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

c. Zone 2 - After brush-blasting, apply an 10T confornmng to the
par agraph entitled, "lnorganic Zinc Coatings," of this section, at a
DFT of 75 umto 125 umr 3 mil to 5 ml.

d. Zones 3a and 3b - After brush-blasting, apply prinmer/tiecoat and
finish coat in accordance with manufacturer’s recommended thi cknesses.

(1) [Apply an IOT conforming to the paragraph entitled, "Finish
Coatings," under "lnorganic Topcoats (10Is)," of this section.]
[ Appl y a pol ysiloxane finish coat conformng to the paragraph
entitled, "Finish Coatings," under "Polysiloxane Topcoats," of
this section, at the manufacturer’s reconmended DFT.]

(2) Ensure the DFT is sufficient to conpletely hide the gal vani zed
coati ng.

e. Zones 4a, 4b, and 4c - No topcoats are required for gal vani zi ng
wei ghts neeting or exceedi ng ASTM A123/ A123V, ASTM A153/ A153l, and
ASTM A653/ A653l, with a gal vani zi ng wei ght of GL65.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: When steel sheet is galvanized to |ess than
ASTM A653/ A653M with a gal vani zi ng wei ght of GL65,
further coating in accordance with Zone 3 is
required.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

(1) [As an alternate to topcoats, ]degrease and brush-bl ast stee
sheet, and apply an inorganic zinc primer confornmng to the
paragraph entitled, "lnorganic Zinc Coatings," of this section
with a DFT of 50 umto 75 unm 2 ml to 3 ml.

f. Zone 5a and 5b - [No topcoats are required.][Apply topcoat when needed
for color coding, safety purposes, identification, or special
condi tions.]

(1) Wen topcoats are required for col or coding, safety purposes,
identification, or special conditions, degrease the surface and
apply an epoxy primer at the manufacturer’s reconmended DFT.

(2) Wthin 24 hours, apply a polyurethane finish coat at the
manuf acturer’s reconmended DFT.

(3) [As an alternate, ]Apply a polysiloxane topcoat at the
manuf acturer’s recomrended DFT.

(4) Ensure the DFT is sufficient to conpletely hide the gal vani zed
coati ng.

g. Zone 6 - The coating systemis as specified in the paragraphs
entitled, "Underground, Subnerged, or Continuously Wtted Surfaces,"
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and "Coating Systens for Potable Water | mersion Service," of this
section

Zone 7 - The coating systemas specified in NACE RP0198.

Application of Metallized Coatings

Ensure netal wire used with the arc spray netallizing equiprment is [pure
zinc][90-10 zinc-al um num [ 85-15 zi nc-al um num al | oys] [ 53-56

al um num magnesi unj [ pure nagnesiun]. Apply netallized zinc coatings to a
DFT of 200 umr 8 mi| mnimmto 375 unm 15 m | maxi num dependi ng on the

i ntended service environnent.

3.2.13.1 Topcoat Systens for Metallized Zinc Coatings

Apply topcoat systenms over the netallized zinc coatings as required for
each Zone of Exposure. Select the coating materials from Appendi x C,
Approved Products List for Metallized (TSC) Systems. Apply topcoats at
the DFT recomrended by the nmanufacturer or as specified as foll ows:

Apply sufficient topcoat filmthickness to ensure uniform coverage and
col or.

a.

b

Zones la and 1b - Metallized coatings nay be |eft without a topcoat;
however, for naxi mum protection, topcoat the netallized coating with a
heat resistant silicone ablative coating material in accordance with
KSC- SPEC- F- 0006B

Zone 1c - Leave netallized coatings wthout a topcoat.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: As an alternate, surfaces may be topcoated
with a heat-resistant silicone ablative coating
material in accordance wi th KSC SPEC- F- 0006B

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Zone 2 - Apply an I1OT at a DFT of 75 umto 125 unm 3 ml to 5 m|.
Zone 3 - Apply an intermediate/tie coat and a finish coat.

(1) As an alternate, apply an 10T at a DFT of 75 umto 125 umr 3 m |
to 5 ml, or apply a polysiloxane finish coat at the
manuf acturer’s recomended DFT.

(2) Ensure the DFT is sufficient to conpletely hide the netallized
coati ng.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: No topcoats are required for Zones 4a, 4b,
and 4c, except as needed for col or coding, safety
pur poses, identification, or special conditions.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Zones 4a, 4b, and 4c - Wen topcoats are required for color coding,
saf ety purposes, identification, or special conditions, provide
topcoats in accordance with the paragraph entitled, "Colors," of this
secti on.

Zones 5a and 5b - [Not required][Apply an inhibitive epoxy primer and
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a pol yurethane finish coat at the manufacturer’s recomended
t hi ckness. ]

g. Zones 6a and 6b - [Apply a netallized coating.][Apply an inhibitive
epoxy prinmer and a pol yurethane finish coat. Apply at the
manuf acturer’s reconmended t hi ckness. ]

h. Zone 7 - Provide a coating systemas specified in NACE RP0198

3.2.14  Alum num Protective Coatings

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Al umi num surfaces require special coatings if
used underwat er.

Zones 1, 2, and 3 Use the follow ng coatings to
protect alum numin the | aunch environment and to
facilitate washdown of SRB residue on critica

har dwar e

Zones 4 and 5 No protective coatings are required
except as needed for color coding, safety purposes,
identification, or special conditions for norma

at nospheric service of 1000-, 5000-, and 6000-series
al | oys.

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

Apply the follow ng protective coatings to alum num surfaces as required
for each Zone of Exposure:

a. Zones 1, 2, and 3 - [Use an inhibited pol yan de epoxy coating and
al i phatic polyurethane topcoat.] Use a[ polysiloxane][ |OTs]]|
silicone] ablative coating.

b. Zones 4 and 5 - Fully coat alumnumthat is located within 3.5 knmr 2 mi
of the coastline or subject to chemical exposure with an[ inhibited
pol yani de epoxy coating and aliphatic pol yurethane topcoat]]|
pol ysilorane][ IOT[ and silicone ablative].

c. Zone 6 - Provide the coating systemspecified in the paragraph
entitled, "Underground, Subrmerged or Continuously Wetted Surfaces,"
and the paragraph entitled, "Coating Systens for Potable Water
| mersion Service," of this section

d. Zone 7 - Provide the coating system specified in NACE RP0198.
3.2.15 Stainl ess Steel Protective Coating

a. Zones 1, 2, and 3 - For 300 series stainless steels, use an inhibited
pol yani de epoxy priner and[ aliphatic polyurethane][ polysiloxane]]
silicone abl ative] topcoat.

b. Zones 4 and 5 - For special conditions, brush-blast and coat stainless
steel with inhibitive epoxy primer to a DFT of 50 umto 75 umr 2 m!l to
3 ml| followed by a finish coat that provides a DFT of 50 umto 75 um
2ml|l to 3 ml.

c. Zone 6 - Provide a coating system as specified in the paragraph
entitled, "Underground, Submerged or Continuously Wetted Surfaces and
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t he paragraph entitled, "Coating Systens for Potable Water | mersion
Service," of this section

d. Zone 7 - Provide a coating systemas specified in NACE RP0198.

3.2.16 Under ground, Submerged, or Continuously Wetted Surfaces
Apply the coating to a mni mum DFT of 410 umr 16.0 nil and checked for
nm ssed areas or pinholes with a properly calibrated holiday detector in
accordance with NACE SP0188.

3.2.17 Coating Systens for Potable Water |mersion Service
Ensure all surface preparation for carbon steel is in accordance with
SSPC SP 5/ NACE No. 1, with a surface profile of 75 mto 100 ur 3 m!| to 4
mi.

3.2.18 Provi sion for Nonskid Surfaces

Where a nonskid surface is required for wal kways, decks, or other such
surfaces, apply a nonskid coating as foll ows:

a. Carbon steel - Apply coatings directly over the zinc coating
(i norgani ¢ zinc, galvanizing, or netallizing) and foll ow surface
preparation instructions.

b. Al um num and stainless steel - Apply coatings directly over these
surfaces after surface preparation.

3.2.19 Coating Systens for Metallic Surfaces Under Thernmal |nsul ation
Coating systens for carbon steel and stainless steel surfaces under
thermal insulation and cenentitious fireproofing are as specified in
NACE RP0198.

3.3 FI ELD TESTS

3.3.1 Coating Systens for Potable Water |mersion Service

I nspect potable water coating systenms in accordance with standard
recommended practices in NACE RP0288, and wi th NACE SP0188.

3.3.2 I nspection Prior to Surface Preparation and Coating Application

I nspect conditions before beginning surface preparation and coating
application operations.

3.3.2.1 Surface Condition
Visually inspect the surface condition. Gve attention to weld spatter
sharp edges, flanme or saw cuts, delam nations, burrs, slag, or other
surface irregularities that affect performance of protective coatings
prior to surface preparation

3.3.2.2 Protection of Adjacent Surfaces

Visual ly inspect adjacent surfaces for adequate protection.[ Conduct this
i nspection with a Government Quality Engi neering representative.]
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3.3.2.3 Anmbi ent Weat her Conditi ons

Deternmi ne the anbi ent weather conditions at the actual work | ocation
before and during the surface preparation and coating application
operations to ensure they nmeet the requirements for the work. Record al

of these ambi ent weat her conditions on the Coating SystemDaily I nspection
Report as shown in[ Appendix F][ KSC Form 28-589].

Use proper instrumentation to measure air tenperature, relative humdity,
dewpoi nt, surface tenperature, and wi nd speed and direction. Calibrate
all neasurement instrunentation per the manufacturer’s instructions prior
to use.

Do not spray paint when the neasured wi nd speed in the i medi ate area of
the coating work is above 25 knf hr 15 nph.

3.3.2.4 Conpressed Air C eanliness

I nspect the conmpressed air supply for the use of inline noisture and oi
traps. Evaluate proper functioning of the traps daily by allowing the air
supply (down line fromthe traps) to bl ow against a clean, white cloth for
several mnutes, in accordance with ASTM D4285.

3.3.2.5 Surface Salt Concentration

Deternine the surface chloride concentration on structures prior to
surface preparation operations using an industry-recogni zed met hod, such
as described in SSPC Cuide 15. Record the information in the inspection
records weekly.

Surfaces that neasure 5 ug/cn2 0.00016 oz/ft2 or above require washing
with water in accordance with the paragraph entitled, "d eaning And
Degreasing," of this section, prior to surface preparation.

3.3.3 Surface Preparation |Inspection
3.3.3.1 Abr asi ve-Bl asting Mteri al

Verify the abrasive-blasting material conplies with the paragraph
entitled, "Abrasive-Blasting Aggregates,” of this section

3.3.3.2 Bl ast Nozzle Air Pressure and Size

Deternmine the air pressure at the blast nozzle through the use of a
hypoderm c needl e air pressure gage. Insert the needle of the gage as
close to the nozzle as practically possible and in the direction of the
air flow

Take pressure readings with the blasting systemin full operation. Record
the nozzle pressure. To ensure the conpressor output correlates with the
nozzl e size, check the nozzle with a blast nozzle orifice gage initially
and then at a frequency determ ned by the[ NACE inspector][ Contracting
Oficer's representative].

3.3.3.3 Degree of Surface C eanliness

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use of SSPC-VIS 1-89, Visual Standard for
Abr asi ve Bl ast Cl eaned Steel, and SSPC-VIS 3, Visua
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Standard for Power - and Hand- Tool C eaned Steel, is
recommended for judgi ng surface cleanliness.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

I nspect the surface cleanliness after the surface preparation and before
primer application. The surface preparation cleanliness requirenents
apply to 100 percent of the subject area, including places that are
difficult to reach.

Verify the degree of cleanliness of abrasive-blasted carbon steel with a
vi sual inspection. |nspect galvanized steel, alum num and stainless
steel for removal of all corrosion and foreign matter with the surface
slightly roughened.

.3.3.4 Surface Profile or Roughness

Visual ly inspect gal vani zed steel, stainless steel, and al um num surfaces
as required for slight roughening.

. 3.4 Coating Finish and DFT

I nspect the finish and DFT of each applied coating prior to the
application of successive coats. Take the DFT measurenent on carbon stee
using a magnetic gage calibrated in accordance with SSPC PA 2. Take DFT
nmeasur enents on al um num and stainl ess steel using an eddy current

i nstrunment that has been properly calibrated on surfaces simlar to the
coat ed surface.

.3.5 Caul ki ng I nspection

Visually inspect all surfaces to determine whether they conmply with the
requi renents for sealing and caul king in accordance with the paragraph
entitled, "Sealing/Caulking,"” of this section

.3.6 Gal vani zi ng | nspection

| nspect gal vani zed carbon steel in accordance with the applicable ASTM
standard in the paragraph entitled. "Gl vanizing Coating Systens for
Carbon Steel," of this section

.4 ADJUSTI NG AND CLEANI NG

4.1 Repair of Applied Coatings

Repair newy applied coatings in accordance with Table 1, Repair of
Applied Coatings.

Tabl e 1—Repair of Applied Coatings

Exi sting Coating Repair Coati ng

I norgani ¢ zinc

Zones 1* and 4 I norgani ¢ zi nc/epoxy nmastic for snall area
touch-up
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Repair Coati ng

Zone 2

I norgani ¢ zi nc/inorgani c topcoat

Zones 3 and 5

Epoxy masti ¢/ pol yur et hane/ pol ysi | oxane
system for snal
area touch-up

Gal vani zed stee

Zones 1 and 4

I norgani ¢ zi nc/epoxy nmastic for snall area
t ouch-up

Zone 2

Zones 3 and 5

I nor gani ¢ topcoat

I norgani ¢ zi nc/inorgani c topcoat

Epoxy/ Pol yur et hane**

Zones 3, 4, and 5

Epoxy/ pol yur et hane systent pol ysi | oxane

\Wat er - r educi bl e

Zones 3, 4, and 5

Wat er-reduci bl e i nternedi ate/finish

Coal

tar epoxy

Zone 6

Coal tar epoxy

* Zones are defined in section 1.4.

** \When this coating is replaced with inorganic zinc, conplete renoval of the

existing coating is required.

Prepare surfaces by washing with water and usi ng nechani cal nethods in
accordance with SSPC SP 11,

Perform touch-up and repair

to renmove corrosion, weld slag, and to
“feat her back” coating edges.

pronptly after the damage has occurred.
Provi de touch-up and repair of shop-applied coatings using coatings from

t he sane manufacturer as those applied in the shop.
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APPENDI X A
APPROVED PRODUCTS LI ST FOR | NORGANI C ZI NC COATI NGS

This list shall be used by or for the Governnment in the procurenent of
products covered by this specification. Al products |listed herein have
been tested and neet the requirenents for the product as specified. This
list is subject to change wi thout notice; revisions or amendnents of this
list will be issued as necessary. The listing of a product does not

rel ease the supplier fromconpliance with the specification requirenents.
This list is arranged in two sections based on the coating nmaterial’s VOC

Procure thinners and cl eaners for each of these coatings fromthe
manuf acturer of the coating.

The Materials Test and Corrosion Control Branch in the Engi neering
Directorate at KSC is responsible for conducting the testing and
eval uation of candi date coatings for inclusion in the APL and for
submi tting updates to the KSC Engi neering Directorate, which is
responsible for this list.
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Section |

Materials Wth G eater Than 400 Gans/ Liter 3.3 Pounds/ Gal |l on VCC:

Coati ng Designation Type Manuf act ur er

Dinmetcote 9 SB PPG | ndustries, Inc.

One PPG Pl ace

Pi ttsburgh, PA 15272

(800) 722-4509

ht t p: / / ppganer coat us. ppgpnct. ¢

Carbo-Zinc 11 SB Car bol i ne Conpany
2150 Schuetz Road
St. Louis, MO 63146
314-644- 1000

www. car bol i ne. com

Cat hacoat 304K SB International Paint LLC
Cat hacoat 304L Devoe Coati ngs
6001 Antoine Drive Houston,
X
77091(713) 682-1711 (800)
654- 2616
Met al hi de 1001 SB PPG I ndustries, Inc.

One PPG Pl ace
Pi ttsburgh, PA 15272
(800) 722-4509

WWW. ppg. com

ZincO ad I1 SB Sherwi n-W | | i anms Conpany
101 Prospect Avenue N W
Cl evel and, OH 44115

(800) 336-1110

www, sherwi n-wi | | i ans. com

* SB is sol vent based
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Section 11

Materials Wth Less Than 400 G ams/Liter 3.3 Pounds/ Gall on VOC:

Coati ng Type Manuf act ur er
Desi gnati on

Di metcot e SB PPG | ndustries, Inc.
D 9HS SB One PPG Pl ace

Di met cot e Pi ttsburgh, PA 15272
D-9H (800) 722-4509

htt p: // ppgamer coat us. ppgpnt. conl

Car bo- Zi nc SB Car bol i ne Conpany
11HS B 2150 Schuet z Road
Car bo- Zi nc SB St. Louis, MO 63146
11WB 314- 644- 1000
Car bo- Zi nc
11 vCC wWww. car bol i ne. com
Cat hacoat 305 VB International Paint LLC Devoe Coatings
Cat hacoat SB 6001 Antoine Drive Houston, TX
304V 77091(713) 682-1711 (800) 654-2616
I nterZnc SB International Paint LLC
22HS 6001 Antoine Drive

Houst on, TX 77091
(713) 682-1711
Www. i nt ernati onal - pc. com

Zinc Clad X VB Sherwi n-W | | i ams Conpany
Zinc Cad Il SB 101 Prospect Avenue N. W
Pl us Cl evel and, OH 44115
(800) 336-1110
www, sherwi n-wi | |ians. com
Kol or - Zi nc SB Keel er & Long/ PPG
2.8 voC 856 Echo Lake Road

Watertown, CT 06795
1- 800- 238- 8596
http://ww. ppg. coni coati ngs/ pnc/ brands/ Pages/ def aul t. aspx

* SB is solvent based, WB is water based
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APPENDI X B
APPROVED PRODUCTS LI ST FOR TOPCOAT SYSTEMS

This list shall be used by or for the Governnment in the procurenent of
products. Al products |listed herein have been tested and neet the

requi renents for the product as specified. This list is subject to change
wi t hout notice; revisions or amendnents of this list will be issued as
necessary. The listing of a product does not rel ease the supplier from
conpliance with the specification requirenents. This list is arranged in
two sections based on the coating material’s VOC

procure thinners and cl eaners for each of these coatings fromthe
manuf acturer of the coating.

The Materials Test and Corrosion Control Branch in the Engi neering
Directorate at KSC is responsible for conducting the testing and
eval uation of candi date coatings for inclusion in the APL and for
submi tting updates to the KSC Engi neering Directorate, which is
responsible for this list.
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Section |
Materials Wth G eater Than 400 Grans/Liter 3.3 Pounds/ Gallon VOC
Pri mer M dcoat Topcoat Manuf act ur er
(Type) (Type) (Type)
Cat hacoat 304L (SB) |Devran 201 Devt hane 359 I nternational Paint
(SB) * (SB) LLC/ Devoe Coati ngs
Cat hacoat 304L (SB) |Devran 230 Devt hane 369 6001 Antoine Drive
(SB) (SB) Houst on, TX 77091
Cat hacoat 304L (SB) |Devran 201 Devt hane 369 (713) 682-1711 (800)
(SB)* (SB) 654- 2616
Cat hacoat 304K (SB) |Devran 201 Devt hane 379 UVA WWw. i nt er nati onal - pc. com
(SB)* (SB)
Met al Hi de 1001 PittQuard 95-245 |PittThane 95-812 PPG I ndustries, Inc.
(SB) (SB) * (SB) One PPG Pl ace

Pi ttsburgh, PA 15272
(800) 722-4509
WWW. ppg. com

Kol or-Zinc 2.8 VCOC
(SB)

N A

Cor af | on ADS
(SB)

Keel er & Long/ PPG

856 Echo Lake Road

Wat ertown, CT

06795

1- 800- 238- 8596

htt p://ww. ppg. coni coat i ngs/

Car bozinc 11
(SB)

N A

Car bot hane 133 LH
(SB)

Car bol i ne Co.

2150 Schuet z Road
St. Louis, MO 63146
314- 644- 1000

WwWw. car bol i ne. com

* Can be used as a direct-to-netal

primer for stainless steel,

materials in Zone 5a and 5b environnents.

al um num and ot her

* SB is solvent

based, WB i s water

based
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Section 11

Materials Wth Less Than 400 G ans/ Liter

3.3 Pounds/ Gal | on VCOC:

Primer (Type)

M dcoat (Type)

Topcoat (Type)

Manuf act ur er

D-9HS ( SB) Anerl ock 400 (SB)* Anercoat 450HS (SB) |PPG I ndustries, Inc.
D-9HS ( SB) N A PSX700 ( SB) One PPG Pl ace
D-9H ( SB) Aner coat 383 (SB) PSX1001 (SB) Pi ttsburgh, PA 15272
D-9H ( SB) Anmer |l ock 2/400 (SB)* |Amercoat 450H (SB) (800) 722-4509
D- 9H (SB) Anmerl ock 2/400 (SB)* |Anercoat 335 (SB) htt p:// ppganercoat us. p
/
CZ- 11HS (SB) Car boguard 893(SB)* |Carbothane 134HS Car bol i ne Co.
CZ- 11HS (SB) Car bomastic 15(SB)* |(SB) 2150 Schuetz Road
CZ- 11HS (SB) Car boguard 893 (SB)* |Carboacrylic St. Louis, MO 63146
CZ- 11V\B (WB) N A 3359( WB) 314- 644- 1000
CZ- 11VB (\WB) Car boguard 893 (SB)* |Carboxane 2000 (SB) |wwv carboline.com
CZ- 11VB (WB) Car boacrylic 3358 Car boxane 2000 ( SB)
(WB) Car boacrylic
3359( WB)
Car boacrylic
3359( WB)
Cat hacoat 304V |Devran 201 H (SB)* Devt hane 379 ( SB) I nternational Paint
(SB) LLC/ Devoe
Coati ngs
6001 Antoine Drive
Houst on, TX 77091
(713) 682-1711 (800)
654- 2616
Zinc Clad X N A Pol ysi | oxane XLE Sherwi n-W I | i ans
(WVB) Macr opoxy 646- 100 Hydr ogl oss WB (\WB) 101 Prospect Ave
Zinc Cad Il (SB) * H - Sol i ds Pol y-CA Cl evel and, OH 44115
Pl us (SB) Macr opoxy 646- 100 (SB) (800) 336-1110
Zinc Cad Il (SB) * www. sherwi n-wi | | i ans. cq
Pl us (SB)
InterZinc 22HS |Interseal 670HS Interfine 979 (SB) I nternational Paint
(SB) (SB) * Interfine 878 (SB) LLC
InterZinc 22HS |Interseal 670HS 6001 Antoine Dr.
(SB) (SB) * Houst on, TX 77091

(713) 682-1711
www. i nt er nati onal - pc. cd
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KSC

Primer (Type) M dcoat (Type) Topcoat (Type) Manuf act ur er

* Can be used as a direct-to-nmetal priner for stainless steel, alumnum and
other materials in Zone 5a and 5b environnents.

** SB is solvent based, WB is water based
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Section |11
| norgani ¢ Topcoat Systens:
Pri mer M dcoat Topcoat Manuf act ur er
(Type) (Type) (Type)
D-9 HS (SB) N A 741 (SB) (I10m) PPG | ndustries, Inc.
One PPG Pl ace
Pi ttsburgh, PA 15272
(800) 722-4509
htt p: // ppganer coat us. g
CzZ-11 VOC (SB) N A Car bozi nc Fini sh Car bol i ne Co.
(SB) (10rm) 2150 Schuetz Road
CZ- 11( SB) N A Car bozi nc Fini sh St. Louis, MO 63146
(SB) (l10m 314- 644- 1000
www. car bol i ne. com
Cat hacoat 304V (SB) [N A Devram 701 ( SB) I nternational Paint
(ram LLC/ Devoe
Coat i ngs
6001 Antoine Drive
Houst on, TX 77091
(713) 682-1711 (800)
654- 2616
InterZinc 22HS (SB) |N A Intertherm 181 (SB) |International Paint
(1omn LLC
6001 Antoine Dr
Houst on, TX 77091
(713) 682-1711
www. i nt ernati onal - pc. g
Zinc Clad Il (SB) N A LO3 (SB) (lQrm) Sherwi n-W |1 | i ans

101 Prospect Ave.

Cl evel and, OH 44115
(800) 336-1110

www. sherwi n-wi | Ii ans. ¢

* SB is sol vent

based, WB i s water
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KSC

APPENDI X C
APPROVED PRCDUCTS LI ST FOR METALLI ZED (TSC) SYSTEMS

This list shall be used by or for the Governnment in the procurenent of
products covered. All products listed herein have been tested and neet
the requirenents for the product as specified. This list is subject to
change wi thout notice; revisions or amendnents of this list will be issued
as necessary. The listing of a product does not release the supplier from
conpliance with the specification requirenents.

Procure thinners and cl eaners for each of these coatings fromthe
manuf acturer of the coating.

The Materials Test and Corrosion Control Branch in the Engi neering
Directorate at KSC is responsible for conducting the testing and
eval uation of candi date coatings for inclusion in the APL and for
submi tting updates to the KSC Engi neering Directorate, which is
responsible for this list.

Section |

Materials Wth G eater Than 400 Grans/Liter (3.3 Pounds/ Gl lon) VOC

N A
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Section |1

Materials Wth Less Than 400 G ans/ Liter

(3.3 Pounds/ Gal | on) VOC:

TSC Pri mer I ntermedi ate Topcoat Manuf act ur er
Pure Zinc Interseal 1100 (WB) |Interthane 2100 (SB) |l nternational Paint
Pure Zinc N A Intercryl 520 (WB) LLC
Pure Zinc N A Intertherm 181 (SB) |6001 Antoine Dr
(ram Houst on, TX 77091
(713) 682-1711
www. i nt ernati onal - pc. g
Pure Zinc Macr opoxy 646- 100 0 VOC Acrylic Sherwi n-W 1 | i ans
Pure Zinc (SB) * (VB) 101 Prospect Ave.
Pure Zinc Macr opoxy 646- 100 H -solids Poly 100 |d eveland, OH 44115
(SB)* (SB) (800) 336-1110
LO3 (SB) (IQrm) www. sherwi n-wi | | i ans. g
Pure Zinc N A Car bot hane 134MC Car bol i ne Co.
Pure Zinc N A (SB) 2150 Schuetz Road
Pure Zinc N A Car bot hane 133MC St. Louis, MO 63146
(SB) 314- 644- 1000
Car bozi nc Fini sh www. car bol i ne. com
(SB) (10rm
Pure Zinc N A Noxyde (\B) Rust ol eum
11 Hawt hor n Par kway
Vernon Hills, IL
60061
(800) 323-3584
http://ww. rustol eun i
Pure Zinc N A Sky Wi te Powder Dupont Powder
Coati ngs
9800 Genard Rd
Houst on, TX 77041
(800) 247-3886
http://ww2. dupont. con
Pure Zinc Bar Rust 231V (SB)* Devt hane 379H( SB) I nternational Paint
Pure Zinc Devram 701 ( SB) LLC/ Devoe Coati ngs

(ram

6001 Antoine Drive
Houst on, TX 77091
(713) 682-1711 (800)
654- 2616
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TSC Pri mer I nternedi ate Topcoat Manuf act ur er
Pure Zinc Aner |l ock Seal er (SB)|PSX700 (SB) PPG | ndustries, Inc.
Pure Zinc Anercoat 351 (WB) PSX700 ( SB) One PPG Pl ace
Pure Zinc Anmerl ock 2 VOC Anershield VOC Pi ttsburgh, PA 15272
Pure Zinc (SB) * (VB) (800) 722-4509

N A 741 (SB) (I10m) htt p:// ppganer coat us. f

*Can be used as a direct-to-nmetal priner for stainless steel,
materials in Zone 5a and 5b environnents.

al um num and ot her

** SB is solvent based, WB is water based
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APPENDI X D

COATI NG SPECI FI CATI ON KEY ELEMENTS

CONOOEWNE

PRRRRREE
ook wNEO

SCOPE.

APPLI CABLE DOCUMENTS.

SUBM TTALS.

ENVI RONMVENTAL PROTECTI ON.

WASTE MANAGEMENT.

SAFETY/ PERSONNEL PROTECTI ON.

MATERI ALS.

TOOLS AND EQUI PMVENT.

ENVI RONMVENTAL CONDI TI ONS.
WORK SCHEDULE.
SURFACE PREPARATI ON.
COATI NG SCHEDULE (see next page).
COATI NG M XI NG AND APPLI CATI ON.
QUALI TY CONTROL | NSPECTI ON.
REPORTI NG,
FI NAL ACCEPTANCE.
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APPENDI X E
COATI NG SCHEDULE
SURFACE APPROX. SURFACE | PROFI LE FI RST SECOND | THI RD COAT
DESCRI P ( STEEL, SURFACE PREP RANGE COAT COAT
CONCRETE, AREA TYPE
SURFACE A, B, SQ FT
ETC.)
SSPC TU 2/ NACE 6Gl97 TIWICIT IwWIC I|T |W|C
Y |[F|O|Y |[F|O|Y |[F|O
P |T |L |[P|T |L |P |T|L
E |/ |[O|E|/ |O|E |/ |O
D R D R D|R
F F F
T T T
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KSC

APPENDI X F
COATI NG SYSTEM DAI LY | NSPECTI ON REPORT

See KSC Forns 28-589 and 28-589A
http://corrosion. ksc. nasa. gov/ pubs/ kscst dO1. t xt

Forms can be obtained fromthe Contracting O ficer.

-- End of Section --
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