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Foreword

The purpose of this recommended practice is to inform industry of considerations in the selection and
performanca criteria of interim petroleum-based coatings. Cuality control criteria are listed to enable the
manufacturer and user to select appropriate test procedures to maintain prescribed standards.

Interim petroleum-based coatings, formulated specifically for temporary corrosion pravention, have
been used for more than 50 years to prevent a wide variety of carrosion problems. The type of coating
selected depends on performance requirements, traditionally, that the coating can: (1) be easily applied,
(2) provide corrosion prevention for the exposure and handiing parameters outlined, and (3) ba remaoved
more readily than conventional coatings,

Interim patroleum-based coatings are used throughout the world to protect farrous and nonferrous parts,
assemblies, components, etc., for a few days up to a year or even more. Becausa they are designed for
temporary use, interim petroleum-based coatings can be used to protect metal batween manufacturing
processes andfor during storage and shipping, and then are normally removed prior to final painting,
plating, fabrication, or construction. They are widely used on finished machine taols, boilers, turbines,
diesel engines, transportation equipment, earth moving equipment, and other machinery during
shipmant and storags.

This NACE standard recommended practice was originally prepared by NACE Task Group T-8H-42, a
componant of Unit Committes T-6H on Coating Materials for Atmospheric Service. It was reaffirmed in
1983 and is issuad by NACE Intemational under the auspices of Group Commitiee T-6 on Protective
Coatings and Linings.

This standard reprasents a consensus of those individual members who have reviewed this document, its
scope, and provisions. Its acceptance does not in any respect preciude anyone, whether he has adopted
the standard or not, from manufacturing, marketing, purchasing, or using products, processes, or
proceduras not in conformance with this standard. Nothing contained in this N International standa

is to be construed as granting any right, by implication or otherwise, to manufacture, sall, or usa in connection
with any method, apparatus, or product covered by Lettars Patent, or as indemnifying or protecting anyone
against liability for infringament of Letters Patent. This standard represents minimum requirements and
should in no way be interpretad as a restriction on the use of better procedures or materials.
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Section 1: General

1.1 Almost every manufacturing plant that deals with ferrous
and nonferrous metal needs to protect parts, components,
aquipment, or subassemblies from corrosion. In most metal-
working plants, parts in process spend approximately 50 to 808
of the time awalting further processing. Humidily, perspiration,
and airborne contaminants, as well as cutting oil and coolant
residues, can attack the unprotected metal. The proper selec-
tion of an interim petroleum-based coaling provides the corro-
sion prevention required during processing, shipping, and,
where applicable, prior to painting.

1.2 Interim petroleum-based coatings are applted in the shop
or on-sita by dipping, brushing, or spraying the componant with
the rust preventive. Because there are many types of these
coatings available, the best cholce for a particular application
depaends on the degree of protection required and storage and
time parameters, as well as shipping and removal requirements.

1.3 Rust-preventive coatings deposited on parts in process are
nomally from 0.5 to 75 um (0.02 to 3.0 mils) thick, These
coatings are usually made from petroleum-basad compounds
such as waxes, petrolatums, asphalt, or mineral oil. These
bases contain propristary rust-preventive additives to improve
their inherent corrasion-prevantive ability.

1.4 Toensurathe highest level of corrosion prevantion for parts
or components in process, the items should be clean and dry
prior to coating. All contaminants, including lubricants, finger-
prints, dirt, dust, water, and other residues, should be removed
o prevent staining or corrosion of the part, component, or
finished assembly.

1.5 Since most interim petroleum-based coatings are eventu-
ally removed, ease of removal is of critical Importance when
considering which coating to select. Thin, oily films and water
emulsions provide the thinnest films and are normally easy to
remove. Alkaline cleaners are usually sufficient for total re-
moval. When heavier, weather-resistant films are required, they
are nommally removed with aliphatic or aromatic sclvents. In a
third method, a part for assembly is coated for an indefinite
period of time. This would be the case for bearings in awtomotive
and aeronautical applications. Bearings are often preserved in
a rust-inhibitive grease or wax that Is compatible with the
lubricant or gear lubricant in the final part or assembly.

1.6 The following recommended practice will assist the new
buyer or user as well as the experienced user of interim
petroleum-based coatings in the proper selection and evalua-
tion of these coatings.

Section 2: Types of Interim Petroleum-Based Coatings

The categories of interim rust preventives can be outlined as
follows: .

2.1 Inhibited Oil
2.1.1 Lubricating rust-preventive ocils

2.1.2 Siushing oils (ferrous and nonferrous coil and sheet
protective coating)

2.1.3 Water emulsion compounds
2.2 Wax/Oxidized Patroleum
2.2.1 Hot-melt or 100% solids
2.2.2 Waterborne
2.2.3 Solventbome
2.3 Asphaltic
2.3.1 Hot-melt or 100% solids
2.3.2 Waterborne
2.3.3 Solventborne
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2.4 Polymer
2.4.1 Hydrocarbon
242 Akyd
2.43 Acrylic
2.4.4 Esters
2.4.5 Elastomers
2.5 Miscellaneous
25.1 Concenirates
252 Inhibitors
2.5.3 Greases
2.5.4 Vapor phase inhibitors [VPIs)

2.5.4.1 Some petroleum-based coatings contain VPIs
which help the coatings function properly.

2.5.4.2 VPIs are normally in the form of erystals,
powders, tablets, impregnated wrapping paper, eic.
ltems thal are protected in this manner are usually
pracision instruments. These tems maybe packagedin
airtight containers or placed in covered indocr storags.
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Section 3: Surface Preparation

3.1 The length of pratection offered by interim rust preventives
is comrelated to surface preparation. For optimum performance,
interim patroleum-based coatings should be applied to clean,

3.1.4 Alkaline cleaners - S5PC-5P 1
3.1.5 Abrasivablasting-NACE 1,2, 3,4 SSPC-SP5, 6,

drymetal. One ormore of the following cleaning mathods should 7,104
be used prior 1o coating, as recommended by the manulfac-
turer. 3.1.6 Waterblasting - high-pressure water®

3.1.1 Vapor phase degreasing - SSPC-SP 1% %;.;“Handnrpnwnrtml cleaning - SSPC-SF 2, SSPC-
3.1.2 Petroleum solvent wash - SSPC-SP 1

3.1.8 Steam cleaning - SSPC-5P 1
3.1.3 Emuisifiable cleaners - SSPC-SP 1

Section 4: Selection Criteria for Interim Petroleum-Based Coatings

4.1 Acomprehensive review of the factors that will influence the
salaction of the coating should be done to ensure that the praper
choice Is made. This criteria selection should be used as a
checklist prior to specification or use of an interim petroleum-
based coating or product. Sections 4.2 and 4.3 provide more
information regarding the item to be protectad. :

4.2 Product Description

4.3.26 Dirt/dust
4.3.2.7 Solvent axposura

4.3.3 Ifthe item will be stored cutdoors, determine which
type of environmeantal conditions will be present.

4.3.31 Uhtraviolet (UV) light

4.21 Determine whetherthe metal to be coated is ferrous 4.3.3.2 Precipitation

or nonferrous.
4.3.3.3 Salt
4.22 Determine the size, shape, and finish or surface .
preparation of the metal. 4334 Acid
4.3 Product Environment 4335 Alkali

4.3.1 Determine where tha item to be coated will be stored
prior to actual use. Different exposure conditions require
dramatically different grades of interim petroleum-based

For example, products to be stored outdoors will

4.3.3.6 Temperature

4.3.4 If the itern is to be stored in a shed or other outdoor
covered area, determine which type of environmental con-

normally require heavier waxy films, wharaasthin, oily films ditions will be prasant.
are used for items stored indoors.
4341 WV light
4.3.2 If an item is 1o be storad indoors, determine which
type of environmental conditions will ba prasent. 4.3.4.2 Pracipitation
4321 Acid 4343 Salt
4,322 Alkali 4.3.4.4 Acid
4.3.23 High humidity 4.3.45 Alkali
4324 Salt 4.3.46 Temperatura
4.325 Temperature 43.4.7 High humidity

A CGomplete seurces of thesa standard mathods are given in Appendbx A,
B ESPC-5P 1 - “Solvant Claaning”

BNACE Standard TMO170, "Visusl Standard for Surfaces of New Steal Airblast Cleaned with Sand Abrasive™; NAGE Standard TMOT5, “Visual Standard for Surfaces

of Naw Steel Centrifugally Blast Cleanad with Stesl Giit and Shof"

HISEPC-EP & - “While Metal Blast Cleaning™; SSPC-SP & - “Commercial Blast Cleaning™; SSPC-SP 7 - “Brush-Off Blast Cleaning™; SSPC-5P 10 - “Near-Whits Blast

Cleaning™

¥INACE Standard RP0O172, “Surtace Preparafian of Steel and Othar Hard Materials by Water Blasting Prior fo Coating or Recoating”

M ESPC-5F 2 - “Hand Tool Cleaning™
T ESPC-5P 3- *Power Tool Cleaning™

MNACE International



4.3.4.8 Abrasion by gravel or other material

4.4 Duration of Protaction

45

4.6

4.4.1 If alonger protection time is required, a thicker or a
higher parformanca coating is generally needed.

4.4.2 Thickness or grade of the coating depends on many
1actors basides duration of use. In general, howewer, for the
purip-mma of this document, the protection times are defined
as follows:

4421 Shor-term protection is considered fo be
throe months or less.

4422 Maoderate-term protection is considerad to be
three to twelve months.

4423 Longterm protection is considered to be
more than twelve months,

Handling Requirements

4.5.1 Different film types necessitate different methods of
product handling, packaging, storage, removal, ete.

4.5.2 Manufacturers, shippars, and the end users of the
protected part or components have distinct preferences or
raquirements for film types bacause of the reasons listed In
Paragraph 4.5.1.
453 Film Types

4.5.3.1 Firm

4532 Hard

45.3.3 Soft

4534 Tacky

4535 Oiy
454 Film Appearances

4.5.4.1 Translucent

4.5.4.2 Transparent

4543 QOpaque

4544 Pigmented
Ceoating Application Methods
4.6.1 The method of application may dictate the type of
coating selected. For example, dipping the item in an
interim petroleum-based coating may offer the most com-
plete protection, but if the component is large or of intricata
configuration, dipping may be impractical,
4.6.2 Determine the most efficient method of application.

46.2.1 Dip

4822 Spray

4623 Brush

NACE International
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4624 Flow

4625 Roll

4.626 Float
Removal

47.1 In most applications, interim petroleum-basad
coatings are aventually removed. However, a company
specifying or using the coating may not be immediately
concemed with removal because ancther company divi-
sion or a foreign company may actually remove the coating.
Ease of removal is a vital parameter in the selection
process. Before a final selaction is made, the ability to
remove the film, the cost of removal, and the handling
required for removal of the film must ba datermined.

4.7.2 The following are the methods used 1o remove
interim petroleum-based coatings. The user of the coating
should consult the coating manufacturer for specific re-
moval recommendations.

4.7.2.1 Alkaline cleanser

4.7.2.2 Vapor phase degreaser
Solvent wash
Abrasive blast
Water blast

4723
4.7.2.4
4.7.25
4.7.26
4.7.27
4.7.28
47.29

Wat abrasive blast
Power or hand taol cleaning
Steam cleaning
Lubricating oil
Special Requiremants
4.8.1 Specialfactors such as health risks, safe disposal of
the coating residus, compatibility with other coatings, etc.,
play an important part in the selection decision.
4.82 Any special requirements that figure in the salec-
tion of the interim petroleum-based coating should be
determined. The following parameters, although not all-
inclusive and in addition to the parameters covered in
Paragraphs 4.1 through 4.7, may require consideration:
4.8.2.1 Fingerprint neutralization
4.822 Wealdability
4.8.2.3 Paintability
4824 Disposal
4825 Volatile organic content (VOC)
4.8.2.8 Worker safety

4.8.2.7 Compatibility with other components
{e.g., rubber)

4.8.2.8 Halogen content
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Section 5: Evaluation Tests for Coatings

5.1 Once the basic assessment of coating criteria has been
made (per Section 4), additional testing should ba conductad to
match the correct coating to the specific set of needs. For
example, a specifier may request an interim petroleumn-based
coating to provide 300 hours of salt spray protection, resistance
to water immarsion, a flash point of 60°C (140°F), water dis-
placement capability, stain resistance (nonferrous metal), and
sasy removal. In this example evaluation list, test

indicated in Paragraphs 5.2.3, 5.2.15, 5.2.10, 6.2.31, 5,2.32
and 5.2.34, respectively, may be applied. Thnprnpartinsand
pertinent standard test procedures listed below should be used
where applicable to match each property requirement with
possible coatings, and by successive testing, arrive at a suitable

coating by procass of elimination.
5.2 Evaluation Tests According to Property
Property to be Evaluated Test Procedures Standard™
{Modified 1o use 2-gram sample)
522 HUMIdtY oo cerermsass samanas ASTM D 1748, DIN 500175K
5.2.3 Salt spray ASTM B 117, DIN 50021
524 VISCOSHY ...oorrorereressssesno. ASTM D 445 (Kinematic)
B.2.5 Spocific gravity ..o e weusscssns o ASTM D 287
5.2.6 Weathering ... Fod, STD 141, Method 6151
5.2.7 Pour point ..o bbb ... ASTM D 97
528 Flow point .... MIL-C-18173D
5.2.9 Fire point ASTM D o2
5.2.10 Flash point.......ooccooeeoeueesescenes ASTMD 92, ASTM D 83
52.11 Gravelomeder ... SAE J-400
5.2.12 Hardness ....ecw ASTM D 1321 (Needle penetration)

5.2.13 Cold impact ........ ASTM D 2794 (Specify temperature)

* Sources identified in Appendb: A,

§.2.14 Cold Nexibility ......... ASTM D 522 (Specify temperature)

5.2.15 Water immersion ASTM D 1308
5.2.16 pH .ASTM D 1293
5.2.17 Acid nUMBEF .......cccoeniicnnnnn ASTM D 664, ASTM D 974
5.2.18 Base number ... ... ASTM D 664, ASTM D 974
5.2.19 Vapor pressure e ASTM D 323
£.2.20 Detergent wash — -.ASTM D 1308
5221 Penetration ........ccceeene ASTM D 217 (Cone)
5222 Meltpoint................. Fed. STD 791-1401, ASTM D 127
5.2.23 Water content ...........cccovermrriees ASTM D96, ASTM D 85
5.2.24 Sag ...cuiarn Fed. STD 141-A Mathods 4493 and 4484
5.2.25 Dielectric strangth ASTMB 7T
5.2.26 Froeza/thaw . ... ASTM D 2243, ASTM D 2337
5.2.27 Solvent/alkalifacid wash ...........cccccceerevei ASTM D 1308
5.2.28 Craapability MIL-C-0083033
5229 Lubricating oil miscibility .............cocorrereeees MIL-C-18173D
or MIL-C-117968

5.2.30 Lubricity ASTM D 2266
§.2.31 Water displacing ................. Fed. STD 791, Mathad 3007
5.2.32 Stain ...cccniniienes - MIL-C-22235A
5.2.33 Sprayability .........c.ciei FEd, STD 7918, Method 4331
5.2.34 Removability MIL-C-16173D
5.2.35 Volatility'evaporation rate .................... ASTM D 3539
NACE International



Section 6: Quality Control

6.1 The following laboratory tests should be used where
applicable to ensure that interim petroleum-based coatings are
in accordance with specifications established by manufacturers
and agreed upon by users.

6.2.14 Hardness ................ ASTM D 1321 {Needis Penetration)
6.2.15 Cold impact ............ ASTM D 2794 (Spacify temparature)
6.2.16 Cold flexibility ........... ASTM D 522 (Specify temperature)

6.2 Quality Control Tests Property Procedu
ty ry re® G217 Watber immersion ..............coeresee ASTM D 1308

6.2.1 Solids S ASTM D 1644
{Modified to use 2-gram sample) B218 PH s i s sieenenerns ASTM D 1293
B.2.2 HUMILHY ....ovooosriseroer e ASTM D 1748, DIN 500175K 6.2.18 Acld NUMDBY ........ovesvvnre s ASTM D 664
823 Sall SPray..ooerceernronn ASTM B 117, DIN 50021 6.2.20 Base number ASTM D 664
6.2.4 Viscosity ASTM D 445 (kinematic) 5.2.21 Vapor prESSUM ............ceeeececmeceenrrer s ASTM D 323
6.2.5 Specific gravily ......... ASTM D 267 6.2.22 Detergent wash .................usmsmsisenne. ASTM D 1308
6.2.6 Weathering......... S Fed. STD 141, Method 6151 6.2.23 Penetration - ASTM D 217 (Cone)
6.2.7 Evaporalion rate — User criteria 6.2.24 Melt point ...................Fed. 8TD 791-1401, ASTM D 127
G628 Pourpoint .o ASTM D o7 6.2.25 Infrared scan - Usar eritaria
B.29 FlowPoint ..c.o.oeoeeeer e e eens MIL-C-18173D 6.2 26 FIFAHON cuoevececccecece e s s s e User criteria
B.2.10 Fira poiit ... s o men e smmen ASTM D 82 6.2 27 Color ASTM D 1500
6.2.11 Flash point ........oeeeeececenceccnnres ASTM D 22, ASTM D-23 B.2.28 Trace elements ... vevvneees. AIOMIG Absorption/
Mass Spectromater

6.2.12 Application requireMents ... ..-weew s User criteria
) e 6.2.29 Sulfated Ash ASTM D B74

6.2.13 Gravelometer SAE J-400

APPENDIX A
Sources for Reference Documents

1. American Society for Testing and Materials (ASTM), 1916
Race Street, Philadeiphia, PA 19103,

2. NACE Intemational, P.O. Box 218340, Houston, TX 77218-
8340,

3. Dautches Institut fur Normung (DIN), Postfach 1107, D-1000
Berlin 30, Federal Republic of Germany.

4. Society of Automotive Engineers (SAE), 400 Commonwealth
Drive, Warrandala, PA 15006,

5. Steel Structures Painting Counci (SSPC), 4516 Henry St.,
Suite 301, Pittsburgh, PA 15213-3728.

6. Federal Test Method Standards, Attn. AMXMR, TMS,
Commanding Officer, Army Material and Mechanics Research
Center, Watertown, MA 02172,

™ Sources (dentidiad in Appendic A
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7. MIL-C-16173 D, Corrosion Preventive Compound, Solvent
Cutback, Cold Application, Commander, Naval Sea Systems
Command, SEA 311.2, DOD Standardization Program and
Documents Branch, Washington, DC 20362,

8. MIL-C-0083933A (MR) Corrosion Preventive Compound,
Cold Application (For Motor Vehicles), U.S. Army Armament
Research and Development Command (DR DAR-TST-S),
Dover, NJ 70801.

9. MIL-C-22235A, Corrosion Preventive Oil, Nonstaining,
Commander, Naval Ship Engineering Center, (CODE 6124)
Center Bidg., Prince George's Center, Hyattsvills, MD 20782.

10. MIL-C-11796B, Corrosion Preventive Compound, Petrola-
tum, Hot Application, Director, Ammy Materials and Machanics
Research Center, Attn: DRXMR-LS, Watertown, MA 02172,



