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Executive Sunmary

The preparation of nmetal surfaces for coating in marine
environnents demands a great deal of attention. Lack of
properly prepared surfaces can result in rapid corrosion and

hi gh cost.

Many standards exist to define the surface appearance and the
means of achieving the specified |evel of cleanliness. However

surface preparation is not an exact science and the existing
standards for abrasive blast cleaning to white, near-white, and
commercial levels of <cleanliness are not necessarily adequate

for covering the needs of marine environnents.

This paper reviews and comments on some of the existing
standards and specifications for abrasive blast cleaned surfaces
as applied to white, near-white, and commercial finishes, as
wel | as summarizing selected other resources dealing with this
topic. Three proposed standards are included here, in an
attenpt to better define the above nmentioned |evels of surface

cleanliness for use in the marine industry.
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1. 1 NTRODUCTI ON

1.1 Project Scope

The nmarine industry, while acknow edging the inability of
perfactly defining surface cleanliness to cover every occasion,
preceives a need for inproved standards on abrasive blast cleaning
to white, near-white, and commercial finishes. In response to
this need, the Ship Production Conmittee, panel 023-1 on Surface
Preparation and Coatings, undertook this project to evaluate
existing standards and to propose new standards dealing with the

above nentioned topics.

The goal of this project was to have a conprehensive review
of the different surface preparation standards used in the narine
industry, to see where the deficiencies lay and from this to
propose three new standards which are better suited to the marine

i ndustry.

Twel ve different, commonly used, standards were exam ned and
conpar ed for content scope. Ei ght of these standards are
summari zed in Chart 2. Additional sources which exanmne the
various standards were also reviewed here. After the exanination
of the standards and other sources, three new proposed surface
preparati on standards were devel oped for white, near-white, and

commerci al blast cleaned surfaces.
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1.2 Background

O the various standards and specifications which exist and
are used by the marine industry, the Steel Structures Painting
Counci| (SSPC) specifications are perhaps anong the npbst conmon.
Many shipyards blast to a white (SP-5), near-white (SP-10, or
comrercial (SP-6) finish according to the provisions of the 1963

SSPC specifications.

In 1982, SSPC introduced revisions to these specifications,
causing consternation in the marine industry. Al though the 1963

versions could stand inprovenent, the new versions were felt to
be less applicable to the marine environnent than the 1963
speci fications. A primary objection, as voiced by the Society
of Naval Architects and Marine Engineers (SNAME), is with the

| ack of specificity found in the new docunents.

These objections, and a conparison of the 1982 revisions to
the 1963 specifications, are well laid out in a paper by Neil
MIler and Walter Radut (see 2.1.5) under the auspices of SNAME
panel 023. A particular point to be observed is that nmany vita
areas are not included in the 1982 SSPC specifications, but are

left to a separate commentary section
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There is concern in the marine comunity that the 1982
version being less definitive and nore perm ssive in sone
requirenents mght result in less than the quality surface
required for mrine coatings to performeffectively for their
expected service life. Due to this situation, the Ship

Production Conmittee, panel 023-1 undertook this project to
exam ne what exists, and to propose sone additional surface

preparation standards - found in section 4 of this report.

Subsequent to the initiation of this project SSPC has
convened a committee to revise the subject specifications
Hopefully the result will be specifications that will fulfill
the requirenents of the marine comunity as well as the other
sections of the steel fabrication industry. The  proposed
specifications contained herein, while not being a finalized
concensus docunent has been reviewed by cognizant industry
groups. It can be utilized by the SSPC specification conmttee

as a guide.
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2. REVIEW OF STANDARDS

2.1 Review and Commentary on Surface Preparatlon Standards

The twelve different standards reviewed in this section
differ according to content concentration and style of
presentation. These standards are the nost commonly used in the
marine industry, and cover both witten and visual standards.
Chart 2 provides a quick reference to eight of the different
standards according to the content coverage.

2.1.1 ASTM D 610-68 "Standard Method of Evaluating Degree
of Rusting on Painted Steel Surfaces", Anerican
Society for Testing and Materials, 1916 Race Street,
Phi | adel phia, PA 19103 (1974)

This standard is a supportive witten docunent to SSPC
Vis-2-68T. As well as describing the rust grades covered in the
di agrams, ASTM provides sone hel pful precautions when
i nterpreting rusting and applying the pictorial
representations.

2.1.2 ASTM D 2200-67 “Standard Pictori al Sur f ace

Preparation Standards for Painting Steel Surfaces”
(1974)

ASTM references the Swedish standard (SIS 05 59 00) here
and provides a brief description of the pictorial
representations.

2.1.3 ASTM D 3276-80 "Standard Guide for Paint |nspectors”
(1980)

Sections 3.4, 3.5, and 3.6.1 apply to surface preparation
of steel. Topics covered here are cleaning the surface of
foreign matter, why mll scale is a source of trouble, surface
profile, and blast cleaning as well as other cleaning

2-1



procedures.

Level s of surface cleanliness (white, near white, and
comercial) are conpared as to the conditions which would
require each different level. Both primary and secondary
surface preparation are covered as well as new and ol d stee
situations. A brief nention is given to equipnent and
abrasi ves.

2.1.4 BS 4232:1967 “British Standard Specification for
Surface Finish of Blast-C eaned Steel For Painting”,
British Standards Institution, 2 Park Street, London
WA 2BS, England (1967)

This British standard enphasizes the quality of surface
finish of blast cleaned steel and defines first, second, and
third quality finishes while relating these finishes to the
coating systemto be used. Diagrans indicating second and third
quality finishes are included. The difficulty of obtaining a
first quality finish when steel is corroded is pointed out
here.

Substantial detail is given to the types and grades of
metallic and non-netallic abrasives and includes a table. It is
specified that this standard is only for dry blasting
techni ques, and NOT for wet blasting.

Surface profile and nethods of neasuring surface roughness
are covered. An aspect of secondary preparation unique to this
standard is to rub the surface with a nylon scraper or scouring
pad after renoving abrasive material, in order to reduce the
number of “rogue peaks”.

New and aged steel, primary and secondary preparation are
all part of this standard. However, it gives |less detail than
sone other standards as to the various elenments involved in
primary and secondary preparation

2.1.5 JSRA 1975 “Standard for the Preparation of Stee
Surface Prior to Painting”, Shipbuilding Research

Associ ation of Japan, 139th Research Section (1975)
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This visual standard includes a series of 92 pictorials,
covering both primary and secondary preparation (in before and
after shots of the same surface) of new steel. Under primary
surface preparation, differentation is given according to
abrasives used and levels of surface cleanliness. The secondary
| evel , beginning wth steel covered by 3 different types of
shop priners and exposed to weather for 1 1/2 nonths in 5
damage types, differs the sanples according to type of surface
preparation and |evel of surface cleanliness.

JSRA visuals are nore conprehensive in scope than the
Swedi sh, and use the sane steel surface for both the primary
and the secondary situations. However, these pictures can be
conplicated to interpret, and sone questions arise as to the
applicability of the weathering conditions and time frane.

2.1.6 NACE Standard RP-01-72 “Surface Preparation of Steel
and Gther Hard Materials by Water Blasting Prior to
Coating or Recoating”, National Association of
Corrosion Engineers, P.O Box 1499, Houston, TX
77001 (1972)

Whereas the British standard specifically excludes any wet
bl asting, this standard is devoted to water blasting. Topics
i nclude equi pment to be used, inhibitors, safety, as well as. 2
tables detailing the time involved to blast uncoated and coated
steel. Eight conditions are |listed where water blasting has
been found to be successful.

Alimtation noted in this standard is “Because water
bl asting has no abrasive effect on steel or other hard surfaces
and does not provide an anchor pattern for coating adhesion
Its use is recommended primarily in maintenance painting
prograns. ".

2.1.7 NACE Standards TM 01-70\75:

a. TM01-70 “Visual Standard for Surfaces of New Stee
Airblast Cleaned with Sand Abrasive"(1970)
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b. TM01-75 “Visual Standard for Surfaces of New Steel
Centrifugally Blast Ceaned with Steel Shot” (1975)

c. TMO01-75 “Visual Standard for Surfaces of New Steel
Centrifugally Blast Cleaned with Steel Git” (1975)

These visual representations of new steel surfaces are
differentiated by the level of surface cleanliness and by dry
bl ast cleaning according to type of abrasive.

The situations covered by these standards are fairly
specific,as the scope is rather narrow

2.1.8 SIS 05 59 00 - 1967 “Pictorial Surface Preparation
Standards for Painting Steel Surfaces”, Swedish
Standards Institution, Box 3295, Stockholm 3, Sweden
(1967)

(SSPC Vis-1-67T)

(ASTM D2200- 67)

This standard is a series of 24 pictorials and includes 4
rust grades before surface preparation as well as showi ng the
surface after various cleaning procedures to 4 levels of
surface cleanliness. These pictures deal with primary surface
preparation for new steel (the 4 rust grades all deal with mll

scal e)

The Swedi sh standard does not qualify the surface quality
according to various blast cleaning equipnent, nor by various
types of abrasives. The same surface is not used in the before

and after pictures.

2.1.9 SNAME Technical & Research Bulletin No. 4-9
“Abrasive Blasting CGuide for Aged or Coated Steel
Surfaces”, Society of Naval Architects and Marine
Engi neers, One Wrld Trade Center, New York, NY
10048 (1969)

The SNAME visual s cover abrasive blasting of aged/coated
mld and tensile steel surfaces, depicting the original
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condition of each surface and the blasted surface at different
qualities. Surface conditions of the steel include mll scale,
rust, old paint,and severe corrosion.

No attention is given to secondary preparation, abrasives,
or equi pment used - other than to recommend only dry blasting
net hods be used for white, near white, and commercial finishes.

2.1.10 SSPC Vis 2-68T “Standard Methods of Eval uating
Degree of Rusting on Painted Steel Surfaces”, Stee
Structures Painting Council, 4400 Fifth Avenue,
Pittsburgh, PA 15213 (1982)

The scope of this visual standard is limted to grades of
rusting on coated steel surfaces. There are 9 diagrans
depi cting percentage of surface area rusted.

2.1.11 SSPC SP 5/6/10-63, (1963):

a. SP 5-63 “Wite Metal Blast Ceaning”
SP 6-63 “Commercial Blast C eaning”
SP 10-63 “Near Wite Blast O eaning”

These 3 specifications define levels of surface
cleanliness for white, near white, and conmmercial finishes.
Both primary and secondary surface preparation are covered for
new and aged steel. Methods of cleaning are stratified by
abrasives and equi pment. Abrasive type and size are related to
profile height in a table in the appendi x. Surface profile,
safety, and inspection are additional areas given good coverage
in this specification.

These specifications have quite a bit of relevant

information in their respective appendi xes rather than in the
text.

2.1.12 SSPC SP 5/6/10-82, (1982):

a. SP 5-82 “Wite Metal Blast Ceaning”
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b. SP 6-82 “Commercial Blast C eaning”
c. SP 10-82 “Near Wite Blast C eaning"

The 1982 specifications differ fromthe 1963 versi ons.
Less coverage is given to primary preparation, secondary
preparation, types and grades of abrasives, and safety. No
mention is made of tinme factors or surface profile. The 1982
version does include a discussion on the cleanliness of
abrasives not found in the 1963 specifications.

A section entitled ‘notes’ in the 1982 specifications
refers the user to a separate comentary for various relevant
subjects. It is felt that the commentary contains a | ot of
i nmportant information which should have been discussed in the
specifications rather than treated in a separate docunent.

2.1.13 SSPC “Surface Preparation Conmentary”, Steel
Structures Painting Mnma , pp. 11-26 (1982)

Wile this commentary is not a specification, it is
i ncluded in this section because it is a highly supportive
docunent to the SSPC SP 5/6/10-82 specifications. The intent of
this comentary is "to be an aid for selecting the proper
surface preparation specifications for a given job and for
determining when the desired surface preparation is
acconplished .*

Thi s docunent gives sone review of SSPC Vis-1-67T, SSPC
Vis-2-68T, SSPC SP 5-82, SSPC SP 6-82, and SSPC SP 10-82 anong
ot her SSPC specifications.

There is excellent coverage given to surface inperfections

as well to secondary preparation; inhibitors and rust-back.
Surface profile, abrasive types, and grades of abrasives are

di scussed and supported wth various tables.

Not e: These summaries are not necessarily conprehensive in
covering all subjects mentioned. Rather, they are limted to

those topics found in Table 2 (Topic Review of Selected
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Specifications and Standards) and to the 3 levels of surface
cleanliness found in Table 1 (Conparative Designations For
Bl ast Cl eaned Surfaces).

2.2 Future Standards

The follow ng organi zations are currently devel oping, or
planning to develop (SSPC) new standards on surface
preparation.

2.2.1. International Standards Organization

The International Standards Organization, subcommittee
TC35/S12 is working on devel oping a new i nternational standard
on surface preparation. The scope is to establish a series of
test nethods to assess surface quality, establish standards for
surface quality, and the means of achieving the established
surface qualities.

2.2.2. SSPC revisions to the 1982 specifications

SSPC is tentatively planning to revise their 1982
specifications on white, near white, and commercial blasting so
as to nake the content nore definitive and applicable to the
marine industry.

2.2.3. SNAME update to TR 4-9 pictorials

SNAME is in the process of devel oping a new series of
pictorials and text on surface preparation. The new docunent

wll also deal with aged or previously ‘coated steel surfaces,
and will include welds and burns.

2.3 General Comments
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2.3.1 Topics Covered

By exam ning Chart 2, one can see what is included or
omtted in many of the specifications and standards revi ewed
here. Wiile the scope of each differs, especially between the
categories of visual and witten, each could be nore
conprehensive in nature. A new standard could be devel oped to
be inclusive of the areas of mention on Chart 2 and to conbine
both witten and visual styles of presentation

In any case, because these standards do touch on different
items, there should be a central resource to readily access
them and other supportive materials.

2.3.2 Organization

The initial condition of the steel, new construction
versus aged or previously coated steel, lead to sone different
considerations in primary preparation and secondary
preparation. A possible structure for those standards which
deal with both conditions would be to organizationally
differentiate between them when discussing achieving the
different levels of surface cleanliness, prinmary preparation
and secondary preparation.

Surface profile, equipnent, abrasives, tine elenent,
safety, inspection and other relevant topics could then be
covered together as pertaining to both new and aged steel

2.3.3 Audi ence

These specifications and standards seem primarily
positioned toward the engineer and staff |evel personnel. There
is yet another audience, the foremen and other supervisory
personnel in the yard and shop, who would benefit from
st andards which are both accessible and understandabl e at that
| evel .
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CHART 1

Comparative Designations for Blast
Cleaned Surfaces

Standards Levels of Blast Cleaned Surfaces

1. SspC White Near-White Commercial

2. Swedish SA 3 SA 2% SA 2

3. British First Quality Secord Quality Third Quality
4. NACE No. 1 No. 2 No. 3

5. Japanese” sh/sd 3 (?) sh/sd 2 (?) Sh/sd 1 {?)

(picture unavailable)

* These levels of surface cleanliness in the Japanese pictorials appeer similiar to the
other above mentioned designations.

)
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CHART 2
Topic Review of Selected Specifications and Standards

B

Specifications
ard
Stardards

Cammentary

STS_0S 59 - 1967
'82

Japanese
SSPC SP 5/6/10-63

SSPC SP 5/6/10-82

BS 4232:1967

SSPC Vis - 2
68 T
British
SSPC '63
SSPC '82

SNAME 4-9
1969

Swedi.sh
JSRA 1975
NACE ™M
01-07/75

Sspc

ARFAS OF MENTION

~N o

. Primary Presentation
a. written
b. visual
. Surface Descriptions A
a. white
b. near-white
c. commercial
. Cordition of Steel
a. new construction
b. aged or coated
. Primary preparation
a. mill scale
b. rust
¢. other foreign matter
d. surface imperfections
. Secordary preparation
a. repair and damage
b. clean up
c. inhibitors
d. rust back
. Time factor
Abrasives
a. types J(
b. grades
c. cleanliness
Equipment ]
a. compressed air J
b. centrifugal wheel :
c. wet blasting
. Surface Profile
. Safety
. Inspection
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A or equivalent designations as found on Chart 1

B While this document is not a standard, it is included in this section because
SSPC SP/5/6/10 - 82 specs deperd rather heavily on this for adequate coverage.
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3. Selected Resources

3.1 sunmary of Selected Resources

3.1.1 McKelvie, AN “Evaluation of Various C eaning
Processes for Steel”, Paint Research Associ ation,
Wal degrave Road, Teddi ngton, M ddl esex TWI 8Lb,
Engl and (1977)

In this paper, MKelvie relates the useful ness of cleaning
processes for steel to the cleaning requirenents, as follows:

1. Ceaning of steel at the steelmll.

2. Cleaning of rusty steel stock.

3. Cleaning of fabricated steelwork.

4. Cleaning for naintenance.

After defining the 4 basic cleaning requirenents, he
di scourses in depth on chemcal, dry abrasive blasting (air and
centrifugal) , and wet cleaning methods.

3.1.2 McKelvie, AN “Preparation of Steel Substrates
before Application of Paint and Related Products”,
Pai nt Research Association (1981)

This work discusses the activities of the 3 working groups
of the International Standards Organi zation subcommittee
TC35/SC12 to establish test nethods and standards for surface
quality in a proposed international standard. The 3 working
groups are devoted to:

Goup 1: Surface Profile

Goup 2. Surface O eanliness

Goup 3: Surface Preparation Techniques

3.1.3 MKelvie, AN “Steel Ceaning Standards - A Case
for Their Reappraisal’, Paint Research Association

(1976)

The follow ng specifications and standards are given an
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extensive review in this paper:

- SSPC SP 5/6/10-63,

- Swedi sh pictorials (SIS 05 59 00-1967), and

- British standard (BS 4232:1967).

A major criticismMKelvie has of the above standards is
that they lack an explanation of the rusting process and of
tests necessary to determne the absence of colorless ferrous
sal ts.

He al so mentions that SSPC SP 5-63 is msleading when it
i ndicates that white netal can be obtained by several bl ast
cl eani ng nmet hods. MKel vie points out that steel shot is not
very effective in renoving rust and that grit is the better
abrasive for it.

H's criticism of SSPC specifications and the Swedish

pictorials is that the difficulty of obtaining a white
metal finish except on new steel is not enphasized, and that
the constraints should be mnentioned.

3.1.4 McKelvie, AN and N gel Witehouse “Quality Contro
Procedures Wen Blast Ceaning Steel”, Paint
Research Association (1980)

This paper deals wth surface profile and cl eanliness and
Is a step toward a new international standard through the
| nternational Standards Organization. The Swedish standard is
again reviewed in some detail, while pointing to the danger of
relying solely on visual standards. Rust and surface profile
are topics treated in some depth by MKelvie.

Rust is the main thrust in the first chapter, and includes
di scourse on flash rusting and rust-back. Surface profile
I ncl udes definitions of related term nol ogy and net hods of
measuring surface texture. Tests for determ ning whether
harnful contamnants are left on the surface conprise the fina
portion of this work

3.1.5 Mller, Neil M and Walter H Radut, “Application of
1982 SSPC Surface Preparation Standards to the
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Marine | ndustry”, Society of Naval Architects and
Marine Engi neers, Commttee 023, One Wirld Trade
Center, New York, NY 10048 (1982)

The aut hors devel oped this paper as a response to the then
proposed 1982 SSPC specifications for white, near white, and
commercial levels of surface cleanliness. The focus here is a
critique of the new specifications, conparing themto the 1963
specifications. MIler and Radut felt that SSPC | eft out vital
informati on and were too general in the newer versions. There
is a conprehensive and quite specifie critique and conparison
of the 2 versions.

The last part of this paper deals with recommendations to
I nprove the SSPC specifications. Suggested areas include:

- functions of surface preparation,

- surface inperfections (weld spatter, porosity, sharp edges,
pits, lamnations/slivers, and crevices), and

- safety precautions.

3.1.6 NACE Publication 6Gl76 “d eanliness and Anchor
Patterns Available Through Centrifugal Bl ast
Cl eaning of New Steel”, National Association of
Corrosion Engineers, P.O 1499, Houston, TX (1976)

This report provides sonme very detailed information on 4
| evel s of surface cleanliness in terns of profile height,
surface roughness, and peak count by different abrasives used
in a centrifugal blast cleaning process. Extensive tests were
conducted to determne surface profile in relation to the
different levels of surface cleanliness, types of steel, types
of abrasive, and different angles of abrasive inpact. Two
tables in this report conplenent the descriptive information on
the test results.

3.1.7 NACE TPC Publication No. 2 “Surface Preparation’

Coat i ngs_ __for lmmersionServicer Chapter
2 (1972)
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This chapter on surface preparation provides sonme good
di scourse on different aspects of surface preparation. It is
"concerned with surface preparation of steel and concrete to
receive linings. The linings are for protection of substrate
from tank contents or for protection of the contents from
contam nation by elements of the substrate.” NACE definitions
of different levels of surface cleanliness are provided.
Abrasive properties (size, shape, chem cal conponents color,
weight, availibility, cost, and types) are considered, with
sone detail on testing various abrasive properties. Tine
factors, inspection safety and some primary preparation
techniques are additional areas included here.

3.1.8 “Practical Shipbuilding Standards for Surface
Preparation and Coatings", U S. Departnent of
Transportation, Mritine Admnistration (1979)

Sections 2.4.1 (Definition of Standards) and 4 (Practical
Shi pbui l ding Surface Preparation and Coatings Standard) are
rel evant to surface preparation. Various standards, including
Anrerican, British, Japanese, Swedish, and French are given a
cursory review in the section 2.4.1

Part of the standard (section 4) deals wth surface
preparation. A chart is provided with conparative designations
(British, Swedish, SSPC, and NACE) for levels of surface
cleanliness, as well as a reference section to various visua
standards. The need for a surface cleaned of foreign matter and
correcting surface inperfections are covered here.
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4.Proposed Standards

The following three proposed standards are only
prelininary working. Menbers of the Society of Naval Architects
and Marine Engineers (SNAME) , Ship Production Commttee panel
023-1 reviewed an initial draft on near-white in March 1983 and
further drafts on white, near-white, and comrercial finishes in
June of 1983. This June neeting was in conjunction with the
American Society for Testing and Materials (ASTM group F25-02,
whose nenbers also reviewed and revised the above standards.

SNAME 023 nenbers exam ned and conmented on the initial
near-white draft in March, 1983 during a nmeeting in New York.
Recommendations made at that time indicate a desire for greater
specificity in the standards; for exanple, the renoval of
surface inperfections. The nenbers at the June neeting of SNAME
023-1 and ASTM F25-02 felt that this was unnecessary detail for
descri bing the surface appearance.

Thus, when reviewi ng these proposed standards, one should
keep in mnd the purpose, that of describing the surface
appearance when blast cleaned to the different |evels.
Addi tional standards can be used to deal with the nultitude of
related topics in surface preparation, such as renoval of
various surface inperfections.

The standards presented here represent a consensus reached
by nenbers present at the ASTM F25-02 and SNAME 023-1 neetings
in Seattle, WA on June 23, 1983. It was recognized that there
remai n many areas open for discussion after the initial
anal ysi s.

This section contains proposed standards on white netal,

near-white, and conmercial blast cleaning followed by the two
appl i cabl e docunments referenced in the standards.
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PROPOSED SURFACE PREPARATI ON STANDARD
VWH TE METAL BLAST CLEAN NG

1. Scope

1.1 This standard defines white netal blast cleaned
steel surfaces before painting or coating, by the use of
abrasives (sand, grit, or shot) propelled through nozzles or
by centrifugal wheels.

1.2 The primary functions of blast cleaning are:

- to renove material fromthe surface that will cause early
failure of the paint system
- to provide a surface that can be easily wetted for good
coating adhesion, and

to obtain a good surface profile to anchor the coating.

1.3 Wiite netal blast cleaning is the highest |evel of
bl ast cleaning. It is usually specified for areas which w |
be subjected to the nbst severe conditions and where the
hi ghest performance of the coating systems is required.

2. Applicable Docunents

2.1 ASTM Standard D 2200 “Pictorial Surface Preparation
Standards for Painting Steel Surfaces”. Annual Book of ASTM
Standards, Part 27.

2.2 Steel Structures Painting Council (SSPC)
specification SP-1 “Solvent O eaning”. Available fromthe
Steel Structures Painting Council, 4400 Fifth Avenue,
Pittsburgh, PA 15213.

3. Descriptions of Terms
3.1 Wiite nmetal blast cleaning is a method of preparing
steel surfaces for painting orcoating which, when viewed

wi t hout magnification wll |eave the surface free of al
visible oil, grease, dirt, dust, mll scale, rust, paint,
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oxi des, corrosion products, and other foreign matter.

3.2 The surface shall be blasted to a grey white
nmetallic color. The particular type of abrasive used may
affect the appearance of the surface. A white netal blasted
surface shall be uniformin its degree of cleanliness.

Note 1: The surface finish obtainable depends a great
deal on the prior surface condition. Achieving a white netal
finish is unlikely if the steel is deeply pitted or severely
corroded before blast cleaning, even though all contam nants
appear to have been renoved.

4. Appearance

4.1 The surface shall be roughened to a degree suitable
for the specified coating system The anchor pattern profile
Is limted to a range recommended by the coating
manuf act urer.

4.2 The appearance of the surface may be affected by the
particul ar blasting abrasive used. The color of the steel may
di ffer because of the grade, original surface condition,
shape of the material being cleaned, discolorations frommll
or fabrication marks, and shadow ng from bl ast cl eaning
operations.

4.3 Phot ographi ¢ standards of conparison, such as ASTM
2200, may be used as a guide to define the final surface
appear ance.

5. Procedures Before Blast O eaning

5.1 Renove visible deposits of oil, grease, or other
contam nants by nethods specified in SSPC SP-1 “Sol vent
d eaning”.

5.2 Weld spatter, welding slag, and burning slag should
be renoved before blast cleaning by using a chipping hanmrer,
spud bar_or scraper. Tightly adhering weld spatter nmay
require renoval by grinding.
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6. Blast Ceaning Methods and Operations

6.1 Suggested Methods

6.1.1 Dry blasting using conpressed air blast nozzles
and abrasi ve.

6.1.2 Dry blasting using a closed cycl e, recirculating
abrasive system with centrifugal wheels and abrasive.

6.1.3 Dry blasting using a closed cycle, recirculating
abrasive system with conpressed air blast nozzle and
abrasive. with or wthout vacuum for dust and residue
recovery.

6.1.4 Wet bl asting using conpressed air blast nozzles,
wat er, and abrasive followed by rinse.

6.2 Qperation

6.2.1 Wien conpressed air is used for nozzle blasting,
use and maintain noi sture separators, oil separators, and
traps to provide a clean, dry air supply.

7. Procedures After Blast C eaning

7.1 Renove visible dust and | oose residues caused by dry
abrasive Dbl ast cleaning.

7.2 If the surface waswet abrasive blast cleaned, rinse
wth fresh water to which enough corrosion inhibitor has been
added to prevent rusting, or with fresh water followed by an
inhibitive treatment approved by the coating nmanufacturer

7.3 The bl ast cleaned surface shall be further treated
or prinmed, as specified in the contract, preferably within 24
hours after blast cleaning, and before any visible or
detrinmental rusting occurs. \Were chenical contam nation of
the surface may occur, the steel shall be painted as soon as
possi bl e after blast cleaning.

7.4 If any rust forms after blast cleaning, the surface
must be reblast cleaned before coating. Note: Alternate
repair nmethods, if agreed upon by the contracting parties,
may be substituted.
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8. Blast C eaning Abrasives

8.1 The abrasive (sand, grit, or shot) nust be dry and
free of contamnants oil, grease, or other harnful elenents.

8.2 Selection of the abrasive size and type is based on
the type of steel, grade of steel, surface condition of the
steel, the finished surface to be produced, and the coating
systemto be used.

9. Inspection

9.1 Inspection of the surface shall be agreed upon by
the contracting parties.

10. Safety Precautions

10.1 If fire or exposion hazards are present, proper
precautions shall be taken before any work is done.

10. 2 Approved helmets, respirators, and other protective
gear shall be provided to all workers and others exposed to
bl ast dust, flying objects, or paint spray environnent.

10. 3 Bl ast hose shall be grounded to dissipate static
char ges.

10.4 Safety procedures shall follow any applicable

federal, state, and local rules as well as requirenents of
I nsurance underwriters.
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PROPOSED SURFACE PREPARATI ON STANDARD
NEAR-WHI TE BLAST CLEANI NG

1. Scope

1.1 This standard defines near-white blast cleaned steel
surfaces before painting or coating, by the use of abrasives
(sand, grit, or shot) propelled through nozzles or by
centrifugal wheels.

1.2 The primary functions of Dblast cleaning are:

to renove material fromthe surface that will cause early
failure of the paint system

to provide a surface that can be easily wetted for good
coating adhesion, and

to obtain a good surface profile to anchor the coating.

1.3 Near-white blast cleaning is used where a high |evel
of blast cleaning is required. It is most comonly used prior
to the first application of high-performance coating systens.
It may also be specified for secondary surface preparation of
burned or damaged areas during construction as well as for
surface preparation of previously coated or failed coated
areas before reapplying high-performnce coatings systens.

2. Applicable Documents
2.1 ASTM Standard D 2200 "Pictorial Surface Preparation

Standards for Painting Steel Surfaces”. Annual Book of ASTM
St andards, Part 27.

2.2 Steel Structures Painting Council ( SSPC)
specification SP-1 "Solvent Ceaning”. Available fromthe
Steel Structures Painting Council, 4400 Fifth Avenue,

Pittsburgh, PA 15213.
3. Descriptions of Terns

3.1 Near-white blast cleaning is a nethod of preparing
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steel surfaces for painting or coating which, when viewed
wi t hout magnification will |eave the surface free of all
visible oil, grease, dirt, dust, mll scale, rust, paint,
oxi des, corrosion products, and other foreign matter.

3.2 NO MORE THAN 5% OF EACH SQUARE | NCH OF SURFACE AREA
may show |ight shadows, slight streaks, or mnor
di scol orations. These are caused by stains of rust, stains of
mll scale, or stains of previously applied paint. Note: Some
types of steel will show non-uniformty of color even though
fully cleaned.

4. Appearance

4.1 The surface shall be roughened to a degree suitable
for the specified coating system The anchor pattern profile
is limted to a range recomended by the coating
manuf act urer.

4.2 The appearance of the surface nay be affected by the
particular blasting abrasive used. The color of the steel nay
di ffer because of the grade, original surface condition,
shape of the material being cleaned, discolorations frommll
or fabrication marks, and shadow ng from bl ast cleaning
operations.

4.3 Photographi c standards of conparison, such as ASTM
2200, may be used as a guide to define the final surface
appear ance.

5. Procedures Before Blast O eaning

5.1 Renove visible deposits of oil, grease, or other
contam nants by nethods specified in SSPC SP-1 “Sol vent
C eaning”.

5.2 Weld spatter, welding slag, and burning slag should
be renoved before blast cleaning by using a chipping hanmmrer,
spud bar, or scraper. Tightly adhering weld spatter my
require renoval by grinding.
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6. Blast Ceaning Methods and Operations

6.1 Suggested Methods

6.1.1 Dry blasting using conpressed air blast nozzles
and abrasi ve.

6.1.2 Dry blasting using a closed cycle, recirculating
abrasive system with centrifugal wheels and abrasive.

6.1.3 Dry blasting using a closed cycle, recirculating
abrasive system with conpressed air blast nozzle and
abrasive, with or wthout vacuum for dust and residue
recovery.

6.1.4 Wet blasting using conpressed air blast nozzles,
wat er _and abrasive followed by rinse.

6.2 Qperation

6.2.1 When conpressed air is used for nozzle blasting,
use and nai ntain noisture separators, oil separators, and
traps to provide a clean, dry air supply.

7. Procedures After Blast Ceaning

7.1 Renove visible dust and | oose residues caused by dry
abrasive Dbl ast cleaning.

7.2 If the surface was wet abrasive blast cleaned, rinse
wth fresh water to which enough corrosion inhibitor has been
added to prevent rusting, or with fresh water followed by an
inhibitive treatment approved by the coating manufacturer

7.3 The bl ast cleaned surface shall be further treated
or primed, as specified in the contract, preferably within 24
hours after blast cleaning, and before any visible or
detrimental rusting occurs. \Wwere chemcal contam nation of
the surface may occur, the steel shall be painted as soon as
possi bl e after blast cleaning.

7.4 If any rust forms after blast cleaning, the surface
must be reblast cleaned before coating. Note: Alternate
repair methods, if agreed upon by the contracting parties,
may be substituted.
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8. Blast C eaning Abrasives

8.1 The abrasive (sand, grit, or shot) nust be dry and
free of contamnants, oil, grease, or other harnful elenents.

8.2 Selection of the abrasive size and type is based on
the type of steel, grade of steel, surface condition of the
steel, the finished surface to be produced, and the coating
systemto be used.

9. Inspection

9.1 Inspection of the surface shall be agreed upon by
the contracting parties.

10. Safety Precautions

10.1 If fire or exposion hazards are present, proper
precautions shall be taken before any work is done.

10. 2 Approved helmets, respirators, and other protective
gear shall Dbe provided to all workers and others exposed to
bl ast dust, flying objects, or paint spray environnent.

10. 3 Bl ast hose shall be grounded to dissipate static
char ges.

10.4 Safety procedures shall follow any applicable
federal, state, and local rules as well as requirenents of
I nsurance underwriters.
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PROPOSED SURFACE PREPARATI ON STANDARD
COMMVERCI AL BLAST CLEANI NG

1. Scope

1.1 This standard defines comercial blast cleaned steel
surfaces before painting or coating.by the use of abrasives
(sand, grit, or shot) propelled through nozzles or by
centrifugal wheels.

1.2 The primary functions of blast cleaning are:

- to renove material fromthe surface that will cause early
failure of the paint system

- to provide a surface that can be easily wetted for good
coating adhesion, and

- to obtain a good surface profile to anchor the coating.

1.3 Commercial blast cleaning is used where a noderate
| evel of blast cleaning is required. It is generally used
W th coatings which tolerate a | ower degree of blast cleaned
surfaces.

2. Applicable Docunents

2.1 ASTM Standard D 2200 "Pictorial Surface Preparation
Standards for Painting Steel Surfaces”. Annual Book of ASTM
St andards, Part 27.

2.2 Steel Structures Painting Council ( SSPC)
speci fication

SP-1 “Solvent Ceaning”. Available from the Steel
Structures Painting Council, 4400 Fifth Avenue, Pittsburgh
PA 15213.

3. Descriptions of Terns

3.1 Commercial blast cleaning is a nethod of preparing
steel surfaces for painting or coating which, when viewed
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wi thout magnification, wll leave the surface free of all
visible oil, grease, dirt, dust, rust scale, and other
foreign matter.

3.2 NO MORE THAN 33% OF EACH SQUARE | NCH OF SURFACE AREA
may show slight shadows, streaks, or discolorations caused by
rust stains, mll scale oxides, or slight tight residues of
coating that may remain. |f the original surface is pitted,

slight residues of rust and old coating may remain in the
bottom of pits.

4. Appearance

4.1 The surface shall be roughened to a degree suitable
for the specified coating system The anchor pattern profile
is limted to a range recomended by the coating
manuf act urer.

4.2 The appearance of the surface may be affected by the
particul ar blasting abrasive used. The color of the steel may
di ffer because of the grade, original surface condition,
shape of the material being cleaned, discolorations frommll
or fabrication marks, and shadow ng from bl ast cl eaning
operations.

4.3 Photographi ¢ standards of conparison, such as ASTM
2200, may be used as a guide to define the final surface
appear ance.

5. Procedures Before Blast C eaning

5.1 Renove visible deposits of oil, grease, or other
contam nants by nethods specified in SSPC SP-1 “Sol vent
C eaning”.

5.2 Weld spatter, welding slag, and burning slag should
be renoved before blast cleaning by using a chipping hanmmer,
spud bar, or scraper. Tightly adhering weld spatter may
require renoval by grinding.

6. Blast O eaning Methods and Operations
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6.1 Suggested Methods

6.1.1 Dry blasting using conpressed air blast nozzles
and abrasi ve.

6.1.2 Dry blasting using a closed cycle, recirculating
abrasive system with centrifugal wheels and abrasive.

6.1.3 Dry blasting using a closed cycle, recirculating
abrasive system with conpressed air blast nozzle and
abrasive, with or wthout vacuum for dust and residue
recovery.

6.1.4 Wet blasting using conpressed air blast nozzles,
wat er , and abrasive followed by rinse.

6.2 Qperation

6.2.1 Wien conpressed air is used for nozzle blasting,
use and nmaintain noisture separators, oil separators, and
traps to provide a clean, dry air supply.

7. Procedures After Blast C eaning

7.1 Renove visible dust and | oose residues caused by dry
abrasive Dbl ast cleaning.

7.2 If the surface was wet abrasive blast cleaned, rinse
wth fresh water to which enough corrosion inhibitor has been
added to prevent rusting, or with fresh water followed by an
inhibitive treatment approved by the coating manufacturer

7.3 The bl ast cleaned surface shall be further treated
or primed, as specified in the contract, preferably within 24
hours after blast cleaning, and before any visible or
detrinmental rusting occurs. Were chem cal contam nation of
the surface may occur, the steel shall be painted as soon as
possi bl e after blast cleaning.

7.4 If any rust fornms after blast cleaning, the surface
must be reblast cleaned before coating. Note: Alternate
repair nethods, if agreed upon by the contracting parties,
may be substituted.

8. Blast Ceaning Abrasives
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8.1 The abrasive (sand, grit, or shot) nust be dry and
free of contamnants, oil, grease, or other harnful elenents.

8.2 Selection of the abrasive size and type is based on
the type of steel, grade of steel, surface condition of the
steel, the finished surface to be produced, and the coating
systemto be used.

9. Inspection

9.1 Inspection of the surface shall be agreed upon by
the contracting parties.

10. Safety Precautions

10.1 If fire or exposion hazards are present, proper
precautions shall be taken before any work is done.

10. 2 Approved helmets, respirators, and other protective
gear shall be provided to all workers and others exposed to
bl ast dust, flying objects, or paint spray environment.

10. 3 Bl ast hose shall be grounded to dissipate static
char ges.

10.4 Safety procedures shall follow any applicable
federal, state, and local rules as well as requirenents of
I nsurance underwriters.
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{(Reapproved 1972)

Designation: D 2200 - 67

Amaricen National Standard 2158.2-1969 (R1974)
Reaifirmed Aug. 12, 1974
By A N 1 Qe Asrde 1

Curardish € o A

Standard SIS 05 59 00

Steel Structures Pamnting Council
SSPC-vis 1 . 677

Danish Standards Association
Danish Standard DS 2019

Standard

European Committes of Paint and Pnnnng
‘A

Ink Manuf ers

PICTORIAL SURFACE PREPARATION
STANDARDS FOR PAINTING STEEL

SURFACES!

This Standurd is issued under the fived designation D 2200: the number immediately following the designation indicates the

sear of oniginal adoption vr, in the case of revision, the year of fast revision. A number in parentheses indicates the vear of

last reapproval.

The pictorial standards described herein were prepared by the Swedish Standards Inst. and have been jointly approved by the

American Society for Testing and Materials, Steel Structures Painting Council, and the Swedish Standards Inst.

1. Scope

1.1 The pictorial surface preparation stand-
ards are available as a separate publication.?
They consist of a series of color prints. The
descriptive text accompanying the standards is
printed in six languages: English, Swedish,
German, Spanish, French, and Russian.

1.2 The pictorial surface preparation stand-
ards represent different conditions of ferrous
surfaces prior to painting. The standards in-
clude four rust grades before cleaning, 4, B, C,
and D, which cover the range from intact mill
scale to badly rusted and pitted steel. Also
included are two types of cleaning, St and Sa
(St—scraping and wire brushing, and Sa—
blast cleaning), and four degrees of cleaning, 0
to 3 (0—no surface preparation, [—light,
2—thorough, and 3—extreme scraping and
wire brushing, that is, equivalent to power tool
cleaning or blast cleaning to white metal).

1.3 The pictorial standards are reproduced
in color and are intended for use in judging and
evaluating the degree of cleaning of steel
surfaces prior to painting.

2. Definitions
2.1 The applicable definitions appear in the

text of the photographic reference standards
publication.?

3. Procedure and Interpretation

3.1 Determine the degree of surface clean-
ing_of the steel structure being evaluated by
comparison with the color reference standards.

Note—Dilferent steel surfaces will show differ-
ences in shade, color, tone, pitting, flaking, mill
scale, etc, To some extent, these differences between
the actual steel surface and the photographic stand-
ards can be reconciled between the painting contrac-
tor and the inspector.

' These pictorial standards are under the jurisdiction of
ASTM Committee D-1 on Paint, Varnish, Lacquer, and
Related Products.

Current edition accepted Nov. 30, 1967, Originally issued
1966. Replaces D 2200 - 66.

The 1967 revision consists of the addition of new
preparation grade C Su 2%, Blast Cleaning (“Near
White"), and improved photographs for grades B Sa 2 and
C Sa 2, as prepared und proposed by the Swedish Stundards
Assn, .

! The pictorial surface preparation standards are availa.
hle from the American Society for Testing and Materials,
1916 Race St.. Philadelphia, Pa. 19103; The Steel Struc.
tures Puinting Council, 4400 Fifth Ave., Pittsburgh, Pa.
15213; und Sveriges Stundardiseringskommission, Box
3295, Stockholm 3, Sweden. Request Adjunct No. 12.
422000-00.

By publication of this standard no position is taken with respect to the validity of any patent rights in connection
therewsth, and the American Society for Tesuing and Materials does not undertoke 10 insure anyone utilizing the standard
ogainst habiluy for infringement of anv Letters Patent nor assume anv such liability.
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St eel

SURFACE PREPARATI ON

Sol vent

1. Scope

1.1 Thi's specification covers the requirenents for the:
solvent cleaning of steel surfaces.

2. Definition

2.1 Solvent cleaning is a method for remving all visl.
ble oil, grease, soil, drawing and cutting compounds, and
other soiuble contamnants fromsteel surfaces.

2.2 1t is intended that soivent cleaning be used prior
to the application of paint and in conLunctlon with sur-
face preparation methods specified for the removal of rust,

mil scale, or paint.

3. Surface Preparation Before and After
Sol vent C eaning

3.1 Prior to solvent cleaning, remove foreign matter
other than grease and oil) by one or a combination of the
of owing: brush with stiff fiber or wire brushes, abrade,
scrape, or clean with solutions of appropriate cleaners,
provided such cleaners are followed by a fresh vater rinse.

3.2 After solvent cleaning, remove dirt, dust, and
other contamnants fromthe surface prior to paint appli.
cation. Acceptable methods include brushing, blow off
wth clean, dry air, or vacuum cieaning.

4. Methods of Sol vent O eaning

4.1 Remove heavy ol or grease first by scraper. Then
renove the remaining oil or grease by any of the follow ng
met hods:

4.1.1 Vipe or scrub the surface with rags or brushes
vetted with solvent. Use clean solvent and clean rags or
brushes for the final wping.

4,12 Spray the surface with solvent. Use clean sol -
vent for the final spraying.

4.1.3 Vapor degrease using stabilized chlorinated
hydrocarbon sol vents.

4.1.4 Tmrerse completely in a tank or tanks of sol-
vent. For the last imersion, use solvent which does not
contain detrinental anounts of contaninant.

4.1.5 Emul'sion or alkaline cleaners nay be used in
place of the methods described. After treatment, wash the
surlf&ace wth fresh water or steamto remove detrinental
resi dues.

4.1.6 Steam clean, using detergents or cleaners and
folllé)w by steam or fresh water wash to remove detrinental
resi dues.

4-15

Structures Painting Council

SSPC-SP 1
Novenber 1, 1982

SPECI FI CATI ON NO, 1
C eaning
5. Inspection

5.1 Al work and materials supplied under this speci-
fication shall be subject to timely inspection by the pur-
chaser or his authorized representative. The contractor
shall correct such work or replace such material as is
found defective under this specification. In case of dispute
the arbitration or settlenent procedure established in the
Brocurement docurents, if any, shall be folloved. if no ar-
itration or settlement procedure is established, the pro
cedure specified by the Anerican Arbitration Association
shall be used.

5.2 The procurement documents covering work or
purchase should establish the responsibility for testing
and for any required affidavit certifying full compliance
wth the specification.

6. Safety

6.1 All safety requirements stated in this specifica-
tion and its conponent parts apply in addition to any ap.
pllcable federal, state, and local rules and requirenents.
They also shall be in accord with instructions and requre
ments of insurance underwriters.

7. Notes

7.1 Wile every precaution is taken to insure that ail
information furnished in SSPC specifications is as ac.
curate, conplete, and useful as posslble, the SSPC cannot
assume responsihility or incur any obligation resulting
fromthe use of any materials, paints, or methods specifie
therein, or of the specification Itself,

1.2 A Oomrentarr Section is avallable (Chapter 2 of
Volume 2 of the Steel Structures Painting Manual) and con-
tains additional information and data relative to this spec-
Ification. The Surface Preparation Commentary is not part
of this specification. The table below lists the subjects dis-
cussed relevant to solvent cleaning and appropriate Com
mentary Section.

Subj ect

Solvents and Cleamers . . . . . . .
SeamCleaning . . .. ... ... ..
Threshold Limt Values . . . . . . .
Filmihickness . ... ..........

Comentary Section

11.1 through 11.1.3
1114



SECTION 5

Attachments



ASTM D 610-68 “Standard Method of Evaluating Degree of
Rusting on Painted Steel Surfaces”

ASTM D 2200-67 “Standard Pictorial Surface Preparation
Standards for Painting Steel Surfaces: (1974)

ASTM D 3276-80 “Standard Cuide for Paint |nspectors”
(1980)

BS 4232:1967 “British Standard Specification for
Surface Finish of Blast-Cl eaned Steel for Painting”
JSRA 1975 “Standard for the Preparation of Steel
Surface Prior to Painting”

NACE Standard RP-01-72 “Surface Preparation of Steel
and G her Hard Materials by Water Biasing Prior to
Coating or Recoating”

SIS 05 59 00 - 1967 “Pictorial Surface Preparation
Standards for Painting Steel Surfaces”

SNAME Technical & Research Bulletin No. 4-9 “Abrasive
Blasting Cuide for Aged or Coated Steel, Surfaces”
SSPC Vis 2-68T “Standard Methods of Eval uating Degree
of Rusting on Painted Steel Surfaces”

SSPC SP 5/6/10-63, (1963)

SSPC SP 5/6/10-82, (1982)

SSPC “Surface Preparation Conmmentary”
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Amencan National Standatd 21583
Amencan Nationa! Standards Insutute

Steel Structures Painting Councst
SSPC-Vis-2:68 T

q p Designation: D 610 - 68 (Reapproved 1374}

Standard Method of
EVALUATING DEGREE OF RUSTING ON PAINTED
STEEL SURFACES!

Thin Standard i issued under the fixed designation D 610; the aumber immediately following the designation indicates the
seur of vnginal adoption or, in the case of revision, the year of fust revision, A number in parentheses indicutes the year of
last reapproval.

This method has been jointly approved by the American Society for Testing and Materials and the Steel Stivictures Painting
Council.

This method has been approved by the Depariment of Defense to replace Method 6451 of Federal Test Method Siondord

No. 141 A and for listing in the DoD Index of Specifications and Standards. Proposed revisions should be.coordinated with
the Federal Government through the Army Materials and Mechanics Research Center, AMXMR-MS, Watertown, Mass.

02172.

1. Scope

1.1 The colored photographic reference
stundards? available for use with this method
are representative of degrees of rusting on
painted steel (or iron) surfuces. They are to be
used for comparative purposes and are not
intended to have a direct relationship to a
decision regarding painting requirements.
These stundards were developed in cooperation
with the Steel Structures Painting Council
(SSPC) 1o further standardization of methods.

2. Type of Rusting

2.1 The colored photographic reference
standards and the associated rust-grade scale
cover only rusting not accompanied by blister-
ing and evidenced by visible rust.

NoTte 1—Rust blistering bencath paint may be
graded using the sume scale by assuming the rust was
completely visible and noting that the rusting was
rust blistering.

3. Rust Grade Scale (Note 2)

Note 2——The linear, numerical rust grade scale is
an exponential function of the area of rust so that
slight amounts of first rusting have the greatest effect
on lowering the rust grade: the rust grade versus area
of rust is a straight line plot on a semilogarithmic
plot from rust grade 10 to rust grade 4. The stope of
the curve was changed at 10% of the area rusted to
100% rusted to permit inclusion of complete rusting
on the 0 to 10 rust grade scale.

3.1 The scale and verbal description shown
in Table | shall be used in conjunction with
the photographic reference standards.
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4. Use of Photographic Reference Standards

(Note 3)

NoTe 3—The pictorial represcntutions illustrated
in Fig. | (tuken from the Steel Structures Painting
Manual, Vol 2) show examples of area percentages
which may be helpful in rust grading.

4.1 The use of the photographic reference
standards (available separately from ASTM or
SSPC) requires the following precautions:

4.1.1 Some finishes are stained by rust. This
staining must not be confused with the actual
rusting involved. i

4.1.2 Accumulated dirt or other material
may make accurate determination of the de-
gree of rusting difficult.

4.1.3 Certain types of deposited dirt that
contain iron or iron compounds may cause
surface discoloration that should not be mis-
taken for corrosion.

4.1.4 It must be realized that failure may
vary over a given area and discretion must
therefore be used in applying these reference
standards.

4.1.5 In evaluating surfaces. consideration
shall be given to the color of the finish coating,
since failures will be more apparent on a finish
that shows color contrast with rust, such as

! This method is under the jurisdiction of ASTM Com-
mittee D-1 on Paint, Varnish, Lacquer. and Reluted Prod-
ucts.

Current edstion apprined Sept. 13, 1968, Onginally
issued 1941, Replaces D 610 41,

* The colored phatographie reflerence stundards are avail-
uble at 2 nominul cost from ASTM Heudyuarters, 1916
Ruce St., Philadelphia, Pu. 19103 (Request Adjunct No.
12-406100-00), and from the Stcel Structures Painting
Council, 4400 5th Ave.. Piisburgh, Pa. 15213,



used in these reference standards,“than on a
similar color, such as an iron oxide finish.
4.1.6 The photographic reference standards

are not required for use of the rust-prade seale prade,

TABLE 1 Scale and Description of Rust Grades

since the scale is based upon the percent of the
area rusted and any method of assessing areu
rusted may he used to determine the rust

ASTM.SSPC
Rust Grades® Description Photagraphic
Standard
10 no rusting or less than 0.01% of surface rusted unnecessary
9 minute rusting, less than 0.03%. of surface rusted No.9
3 few isulated rust spots, less than 0.1%: of surface rusted No. &
7 less than 0.3% of surface rusted none
6" extensive rust spots but fess thun 1% of surface rusted No. 6
5 rusting to the extent of 3% of surface rusted none
4 rusting to the extent of 10% of surface rusted No.4
ki approximatcly one sixth of the surface rusted aonc
2 approximately one third of the surface rusted none
1 approximately onc haif of the surface rusted none
14 approximately 100% of surface rusted unnecessary

¢ Correspond to Swedish Pictorial Standards for Rusting (1955) (black and white).

* Corresponds to SSPC Initial Surface Conditions E and BISRA (British fron and Steel Research Asn) 0,17,
« Correspunds to SSPC Initial Surlice Conditions F and BISRA 1.0%.,
¢ Corresponds to SSPC Initial Surfiuce Condition G.

¢ Rust grades below 4 are of no practical importance in grading performunce of paints,

! Corresponds to SSPC Initial Surface Condition H.
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Desi gnation: D 2200- 67
(Reapproved 1972)

dl

Standar d
PI CTORI AL SURFACE

A : Nations! §

derd Z158.2-1969 (R1974)
Realfumed Aug. 12, 1974

By American N
Swedish Standards Association
Standard SIS 05 59 00

Stee! Structures Painting Councit
SSPC-vis 1 - 67T

Danish Standards Association

Danish Standard DS 2019

European Committes of Paint and Prnting
Ink Manuf. ers’ A

PREPARATI ON

STANDARDS FOR PAINTI NG STEEL

SURFACES'

This Standard is issued under the fixed designation D 2200: the number immediately fol lowing the designation indicates the
ear of original adoption or. in the case of revision. the year of last revision. A funber in parentheses indicates the year of

Yast reapproval .

The pictorial standards described herein were S}%repared by the Swedish Standards Inst. and have been jointly approved by the .

American Society for Tessting and Materials.

L. scope

1. 1 The pictorial surface preparation stand-
ards are available as a separate publication, *
They consist of it series of color Prmts. The
descriptive text accompanyi n% the standards is
printed in six |anguages: English, Swedish,
Gorman._ Spanish. French. and Russi an.

1.2 The pictorial surface preparation stand-
ards represent different conditions of ferrous
surfaces prior to paintng. The standtards in-
clude four rust graces before cleaning. A B C
and D. which cover the range fromintact mll
scale to badly rusted and pitted steel. Aso
Included are two types of cleaning, .St and Sa
(St-scraping and wire brushing, and Sa—
blast cl eani ng?. and four degrees of " cl eani n%. 0
to 3 (O-o surface preparation, [-ight.
2-thorough. and 3-extrene scraping and
Wre brushi n% that i's, equivalent to pouer tool
cleaning or blast cleaning to white metal).
1.3 The pictorial standards are reproduced
incolor and are intended for usc in ju ?| ng and
evaluating the degree of cleaning of steel
surfaces prior to painting.

2. Definitions
2.1 The applicable definitions appear in the

By publication of this standard no position is taken with respect to the validiiy of
therewth. and the American Society for Testing and Materials

eel Structires Painting Council, and the Swedish Standards ‘inst.

text of the photographic reference standards
publ i cation.

3. Procedure and Interpretation

3.1 Determne the degree of surface clean-
ing, of the steel structure being eval uated by
conpari son with the col or reference standards.

Nom.Different steel surfaces will show differ-
ences in shade, color, fone, pitting. flaking.  mll
ale, ete. [07Some extent, these diMerences vietueen
actual steel sirface nd the photograpnic Stand-
%[s e.reconc\|e elvieen the pai it ng contr ac-

N
AL I nSpector.

These pictorial standards are under the jurisdiction of
ASTM Cormittee D-1 on Paint. Varnish. Lacquer. and
Related Products.

Qurrent cdition accepted Nov. 30.1967. Qriginally issued
1966. Repl aces D 2200- 66.

The 1967 revision consists of the addition of new
%.eparatlon grade C Sa 2% Blast Ceanin é Near

ite."). and inproved phonographs for grades B Sa 2 and
%S& 2, as prepared and proposed by the Swcdish Standards
sn

* The pictorial surface prcparation standards arc availa-
ble fromthe Ancrican Society for Testln% and Materials.
1916 Race St.. Philadelphia. Pa. 19103: The Steel Struc.
turcs Painting Council. 44.00 fifth Ave.. Pittsburgh. Pa.
15213: and "Svcriges Standar di sekomm ssion. Box

3295. Stockholm 3. Sweden. Request Adjunct No. 12.

422000- 00.

f any patent rights in connection
oes not undertake to insure anyone utilizing the standard

against liability for infringement of any Letters Patent nor assume any such liability.



qslb Designation: D 3276 - 80

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI AS
1916 Race St., Phlladelphia, Pa. 19103
Reprinted from the Annual Beak of ASTM Standards, Copyright ASTM
[f not listed Inthe current combined Index, will appear in the next edition.

Standard Quide for
PAI NT | NSPECTCRS'

This standard is issued under the fixed designation D 3276: the number immedialety following the designation indicates the
year of original adoption or, in the case of revision. the year of last revision. A number in parentheses indicates the year of last

reapproval .

3.4 Surface Preparation-general Discus-
sion.

341 Surface preparation is one of the most
imortant factors affecting the performance of
paint. However, it mist be pointed out that the

cost of surface preparation should be bal anced
ag3| ?st the life obtained froma paint system
an

he most econom cal combination Sel ect ed.
342 Inorder for the inspector to be famliar
with the typical surface conditions found o
structural steel, he should have available at all
times pictorial standard on D 2200 or Steel
Structures Painting Council SSPG-Vis-1. This
visual and descriptive aid is useful for educa-
tional purposes and is invaluable as a reference
when determning whether the degree of sur-
face preparation specified in a contact has been
attained. Frequently it is referenced in specifi-
cations. Steel Structures Painting Council also
|ssues detailed surface preparation specifica-
tions covering methods from solvent cleaning
and hand and power tool cleaning to various
degrees of blast cl eaning.
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3.4.3 Factors Affecting Coating Perform

ance.

3.4.3.1 Qeanl ingss-Many materials if |eft
on the surface will affect the life of the ,coaﬂnﬁ.
These include: residues of oil, grease, soil, veld
spatter, and slag which weaken the adhesion or
mechani cal hond of the paint to the surface, or
cher cal |y attack the coatings: deposits of salts
(such aschlorides and sulfates) or water which
promote corrosion: rust, which shortens the life
of the coating; and rust scale, which cannot bee
protected by any coating and which cannot
maintain adngsion to the steel.

3.4.3.2 MIT Scale-MIl scale can cause
;[J,robl ems in proper preP,aranon of the surface.
gt mll scale is a sa |stact0rY surface to paint
and, if it remained intact, would result inlong
paint lifeinmldor only noderately severe
environnents. However, it nust be enphasi zed
that the ordinary structure has little completely
intact mll scale. Consequently, mll scale is a
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constant source of trouble leading to failure of
paint because it becomes cracked or [oosened
In shipping and in fabrication. As a result,
corrosion of the bottomor ferrous oxide layer
of the ml| scale and the underlyi nﬂg et al
devel ops. This corrosion is accelerated by the
cathodic relationship of the outermost layer of
mil scale to the steel. Ufon weathering o upon
exposure of the painted steel, patches of mll
scale loosen or [ift. rupturing the paint film
Rusting continues and may undercut the re-
mining sound paint.

3.4°3.3 Surface Profile-The roughness of
the metal surface has a significant effect on the
Perfor,n*anc,e of coatings. If it is too smooth,
here is [ittle mechanical adnhesion but if it is
t0o rough, there is difficulty in obtaining ade-
quate coating thickness because of the irregu-
rities. Research conducted by the Steel Struc-
res Painting Council has Shown that anchor
tterns or surface profiles produced by com
mercial grit blasting-may be as mich as 10 roils
254 pm in height Dbetween the bottom of
leys and tip of peaks. waous]{, it is diffi-
cult to Frptect such a surface with a coating of
normal Lhickness. and rusting beén ns on the
peaks, The anchor pattern adopted should be
sufficiently deep to provide a good anchor, but
shal I ow enough that the Enmer coat of fa| nt
adequately covers the peaks b)( at lcast 1l
(25 pm of dry paint, Note that when a drY
Pa[nt thickness is specified, it represents tha
hi ckness required above the peaks of the pro-
file. Hand or pover wirebrushing as normally
used does not result in rough surtace anchors:
Excessive power wirebrushi n? shoul d be
avoi ded because the anchor pattern will be
elimnated and the surface polished to a glassy
smot hness resultmq In poor adhesion.

3.4.4 Econom cs of Surface Preparation:

3.4.4.1 Based on the above. the ideal metal
surface for good performance is free of soil,
grease, oil, “chemcal products, scale. and oxi-
ation products, with a mechanical surface an-
chor of a height known to be suitable for the
coating System employed. This “toothy'” sur-
face wil| “improve adhesion of the paint to the
metal substrate. ,

3.4.4.2 For practical and econonic easons,
the exact condition of this ideal surface may
not be obtained. However. attempts can be
made to come as d.ose to this condition as the
service and anticipated life of the structure

u
d
tu
pa
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econom cal Iy permt, always bearing in mnd
the characteristics of the coating that mst be
aﬂplled. ‘The degree of cleanliness needed for
the coating in question must be obtained re-
gardless of “the methods used to reach this final
condition. It n*e% involve hand cleaning ?nor
to blasting, or chemcal cleaning prior to final
blasting, or solvent cfeaning prior to anﬁ of the
methodsS. In other instances, a mechanical
cl eani nq of the metal may precede final clean-
|n% or treatment by chemcal methods.

443 1t maybe found that for the general
steel structure exposed in mld environnents.
It 1s not economcal to remve coml etelr all
rust and mll scale. Normally. remval of oil
and grease, removal of all loose rust and |oose
mll scale bY hand and power tools, and the
application of primers with good. surface wet-
ting properties and containing, rust-inhibitive
%gnents Will result in econom cal protection,

ere the priner i's one wth ver% qui ck-drying
Propertles or poor rust wetting characteristics.
hen thorough blast cleaning or pickling must
be adopted.” Sometimes an intermediate grade
of cleaning, such as brush-off blast cleaning. or
pover-tool” cl eani ngi(, may suffice, particularly
If very careful work is done. ,

3.44.4 Blast cleaning to white metal is an
expensive method and i$ usually reserved for
VEry SEvere COrrosive exposures where abso-
IuteIY no rust, mll scale or foreign mtter can
be tolerated, Near white blasting sloes allow for
retention of very minor amuntS of rust stain,
etc., which otherwise would be expensive to
remove. This degree of cleaning i adequate for
all but the nost demandi n(]; conditions. Gen-
erally, comercial blast cleaning, which may
leave "slight stains, fromrust andmll scale on
%he surface, 1s adequate preparation of the sur-

ace. ,
%.5 (leaning Procedures:

5.1 Safety precautions are not addressed
separately for each of the follow nP ¢l eaning
nethods. Each has its own safety-refated haz-
ar

dsd and QSHA regul ations should be fol -

Oved.
- 3.5.2 Solvent Cleaning is for the remval of
oil, grease. soof, etc., b]qthe usc of solvents. The
solvent i applied to the surface by wiping or
scrubbing with rags or brushes. The contam -
nants must be removed (not sinply spread o,ut’1
byathorough Wi pi nf‘] of the affected areas wit
cloths saturated wth clean solvents. The same
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areas mst be wiped a second time with clean
cloths on which clean solvents have been
poured. Contam nated cloths nust not be
dipped into the clean sol vents. Emulsions,
cleaning compounds, steam cleaning, or simlar
material s and nethods may al So be used.
Where emlsion cleaners, soaps, and detergents
arc used they must be removed completely by
vashing wth lean, hot vater. Steel” Structures
Painting Council surface preparation specifi-
cation SSPG-SPI' covers cleaning procedures
using these materials. , ,

35.2.1 Solvent Vapor O eaning—this pro-
cedure can be adopted to an automated pro-
duction line or can be utilized with smaller
piece work operations. Vapor cleani n% [ enoves
all soluble contam nation but dots nof disturb
the natural oxide filmon the metal, It should
be conbined with a mechanical cleaning or
abrasion if this filmmst be remved. The part
to be cleaned is cooled to room tenperature
and placed in the saturated vapor zone above
the boiling, stabilized, chlorinated solvent in a
vapor phase-tyre degreaser until it reaches the
tenperature of the vapor, at which tine con-
densation on the panels no longer occurs. Parts
should be wiped to remve any 1nsol uble soils.
Vapor cleaning or decreasing has an advantage
over solvent wiping in that hot solvents rra¥e
used and the solvent condensation remves the
soi | fromthe surface without recontam nation.

3.5.3 Hand-Tool Cleaning is the method
used for the remval of lfoosemlIl scale, |oose
rust, Ioose or otherwise defective paint, veld
flux, slag, and spatter frommetal surfaces hy
hand brushing, hand sanding, hand chipping
or hand scraping, using wire, fiber or bristle
brushes, sandpaper, steel wool, hand scrapers,
or hand chisels, and chipping hammers. The
surface is then cleaned to the condition &t 2
given in Method D 2200. SSPC also provides
a (etailed specification for hand-tool cleaning
SSPC- SP2

3.5.3.1 Hand-tool cleaning requires that all
[, 0il, grease, grease-like contamnants veld
U, etc., should first be remved by sol vent
eanin SSPC-SPI%. .
- 3.5.32 Wre brushes should be of sufficient
rgidity to clean the surface Ihorou?hly and of
the proper shaRe to penetrate into all ‘corners;
(|)| nts, etc. The brushes should be kept free of
a [

br

t
f
¢

ept
| mterials that tend to clog or choke the
ush wres. Hand scrapers shotld be made of
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tool steel, tempered and ground to a sharp edge
and shoul'd be of the proper size and shape {o
enable cleaning to be done as spccified.
Scrapers should”be kept sharp and 1n an ap-
proved condition at all times.

3.5.4 Power Tool (Clean| nP IS a method used
for the removal of loose mIT scale. loose rust.
l0ose or otherwise defective paint. weld flux,
slag, spatter, etc., frommetal surfaces by pover
Wi rebrushes, power inpact tools. “power
grinders, power sanders, or by a conbination
of these methods. This surface i's cleaned to the
condition St 3 given in Method D 2200. SSPC
SP-3 15 a detailed SPGCIfIlcaIIOH for pover tool
¢l eani ng. Athough this is the currently ac-
cepted definition for Eower tool cleani n(i, It
should be enphasized that tools are available
that remove all mll scale, rust. etc. It is not
uncomon to use power tools to achieve a
degree of cleanliness equivalent to a blast-
cleaning specification although the profile will
be differen. . .

2 3.5.4.1 Power tool cleaning requires that all
oil, grease, weld flux, etc., befirst remved by
solvent cleaning (SSPC SPA).

3.5.4.2 Hand tool cleaning (SSPC-SP2) may
al 50 be used prior to power tool cleaning.

3.5.4.3 A equipment must be suitable for
the configuration of the work and maintained
free of material that clogs the wre or disks
making themineffective. Al inpact tools
shoul d"be kept sharp.

3.5.5 Blast Cleaning
03.5.5.1 Blast cleaning is used to renove for-
elgn mterials frommefal surfaces and to pro-
vide a roughened surface by means of a-dry
sand grit, or shot blast. ne method utilizes
compressed air, special blast nozzles. and sharp,
clean, dry sand, %Jm, or shot. In another
method, centrifugal wheels propel the abra-
sives. Frequenty the mnimum and maxinum
Famcle size of the abrasive or the desired sur-
ace profile i specified. Cecasionally a high
pressure water blast wth an abrasive 1njected
|b|ntot,the streamis used as an alternative to open

asti ng.

,3.5.%.2 Remove al | tar, oil, grease, or grease-
|1 ke contamnants on the surface bY sol vent
cleaning. The conpressed air used Tor blast
cleaning should be freed from detrinentale
amunt s “of condensed water or ol by adequate
separators and traPs. , ,

3.5.5.3 Blast-cleaning operations should be
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Perforned S0 that no damage is done to par-
lally or entirely completed portions of the
work, “Blast cleaning should progress from the
tOP toward the bottom of a structure and should
only be carried on downwind from any recently
painted areas. Dry-blast cleani n? ot)eranons
nay not be conducted on surfaces that will be
wel after blasting and before painting.
3.5.5.4 The degree of blast cleaning required
shoul d at |east be equal to the appropriate
SSPC surface preparation specification and ap-
Pvlemable to B|ctor|a| standard outlined In

thod D 2200 as foll ows
steel slruc-
tures Paint
Counci| Spec- ASTM
Preparation Gade itication D 2200
Blast cleaning to white metal SSPC. SP5 Sa3
Blast cleaning to near while SSPC. SP10 sa2va
Commercial blast cleaning SSPC- SP6 Sa2
Brush. off blast cleaning SSPC- SP7 Sal

3.5.5.5 Blast-cleaned surfaces mst be ex-
amned for any traces of oil, grease. or smidges,
and where present, the contamnants mst” be
renoved by solvent cleani ng. Surfaces that
have been dry bl asted shoul d-be brushed with
clean brushes made of hair, bristle, or fiber,
blown of f with compressed air (from uhich
detrimental oil and water have been removed).
or cleaned by vacuumto elimnate any traces
of blast products. dust. or dirt fromthe surface,
and also to remve abrasives from pockets and
corners.

3.5.5.6 Blast-cleaned surfaces should be fur-
ther treated. primed or painted. as Specified. on
the sane da’y they arc blasted (grefe,rably
wthin'8hof inany event before any visible
rerusting occurs. Blast clean any blast-cleaned
surface not coated prior to rust Tormation again
so that it will be coated while still in an accept-
able condition. , .

3.6 Cleaning and Preparation of Various Sur-

aces;
3.6.1 General Before application of any
paint, al | surfaces to be coated mist be thor-
oughly cleaned and properly prepared to the
requirements of the specification. Al dust, dirt,
oif. grease moisture, smoke. soof, tars. bitu-
mens,. or other contamnants should be re-
moved from unpainted surfaces. Previ ousl¥
painted surfaces should be simlarl g Cleaned o
all such foreign matter and, in addition, all
paint that has deteriorated to a chalky or Fow
Gered state or is checked, cracked, scaled, blis-
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tered. peeled. alligatored. wrinkled. sagggd.
| oose. ‘stained, of otherwise unacceptable
should be removed. On metal surfaces all [oose
contaninates. shavi n?s. shoul d also be re-
mved cuttings. from all parts of the structure.
Mortar or cenent drippings from construction
or subsequent repairs or any other foreign m-
terials should not be painted over but mist be
completely removed by suitable mechanical or
chemcal~ neans. Any tree linbs or other
growth overhanging or fouling the structure
Should be cut avey-and rempved. The cleanli-
ness of all surfaces must be approved by the
|n,sptector before the application of any coat of
aint,

p 3.6.2 Sreel:

3.6.2.1 Removal of rust and scale mst be
done in the manner and to the degree specified.
that is, hand tool. power tool, or "blast cleaning,

3.6.2.2 On bridges. all dirt, debris. etc.. mst
be cleaned fromaround bearing plates. shoes.
and so forth. The entire surface of the beam or
truss scat on each unit of the structure shoul d
be cleaned. Al trash, dirt. etc., should be re-
noved from pockets and crevices of truss spans.
Al open steel grid-type decking should be
cleaned by the usc of a det ergent st eam wat er
tyPe jet that will clean painted-surfaces without
softening or remving tightly adhering paint.
After such cleani n?, the strfaces should. be
washed with a clear vater jet. The solution
used should be that recommended by the man-
ufacturer of the machine. .

3.6.3 Galvanized Surfaces which are to be
pai nted should be cleaned or allowed to
Weat her a mnimumof 6 nonths, after which
they should be treated and prepared by one of
the applicable nethods in Recommendéd Prac-
tices D 2092. (Method A or D).



BS 4232: 1967

BRI TI SH STANDARD SPECI FI CATION FOR

SURFACE FI NI SH OF BLAST- CLEANED
STEEL FOR PAINTI NG

FOREWORD

This British Standard ves prepred under the authority of the PiFnents, Pai nts
and Varnishes Industry Standards Committee at the request of the British
Association of Corrosion Engineers, now the [Institute of Corrosion Technol ogy.
It is based on draft sPemhcaHons for qualities of blast-cleaning proposed by an
expert commttee of the BACE, to whom due acknowl edgenent Is made. It is
not intended to cover vet methods of blast-cleaning.

The quality levelsdefined in this British Standard have been selected so a
to be roughly equivalent to those defined in the internationally recognized
standards of the Steel Structures Painting Council (USA) and the Siedish
Standards Organization. This equivalence may be expressed as follows:

BS W]SSPC | SI'S 055900
First qualit ite meta A 3
Selcondq qua|¥ty Near -whi te 305 (see Note)
Third quality Comer ci al SA 2

NOTE. The internediate qual ity described here as SA 2.5 was not included in the 1960
edition of the Swedish Standard SIS 05 59 00. but was added to the fifth edition published
in 1967.

~ This British Standard is concerned primarily wth the qualiu( of surface
finish resulting fromblast-cleaning and only secondarily with the blast-clean ng
equi prent and procedure required o produce these results. It has been foun
dificult to base the standard on detailed measurement and assessment of
surface finish, but since the finish achieved is cl oselz related to the type and
grade of abrasive used. it has been decided to Iist the abrasives that will normall g
give the surface finishes specified, provided suitable equipnent is used by
Cxperienced operators.
Sore notes are also included on the use of this British Standard, under three
headi ngs:
Sl ecéion 01) a suitable quality of surface finish for a given purpose (see
ause 4).
Methods of control and inspection of the quality of surface. finish
obtained (see Cause 5).
Bl ast-cleaning procedure (see Appendix A).
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The blast-cleaning and protective painting of structural steelwork is con-
siderd in detail in CP 2008". , .

This British Standard is concerned only with the preparation of steel surfaces
for painting and not with the preparation requirements specified in BS 2569,
talthoug? the tsarre surface finish my be suitable for metal spraying and for som
ypes of paint. . . . . .

Consi deration was ‘gj ven to including a fourth quality equivalent to the
so-cal led “brush-off" finish that is sometines used where the site or service
conditions are not considered to justify (or do not pernit) a better (1ual|ty of
finish. It was strongly felt, however, that this type of finish should not be
encouraged or recommended as suitable for painting, and it vastherefore
decided to omt it fromthe standard.

SPEC! FI CATI ON
1. SCOPE

This British Standard specifics qualities of surface finish for all steels that are
prepared by dry methods of blast-cleaning for the application of paints and non-
metallic coatings. It applies both to uncoated steel, whether new or weathered,
and to steel fromwhich an ol d protective coating has to be renoved.

First, second and third qualities of surface finish arc defined. Recom
mendations are made regarding the selection of an appropriate quality of surface
finish for a particular paint systemor purpose; nethods of inspection and control
of the surface finish achieved: and blast-cleaning procedures.

2. QUALITIES OF SURFACE FINISH
2.1 General. The quality of blast-cleaned steel surface is defined in terns of
(1) cleanliness and (2) roughness. There arc no sinple precise nmeans of measur-
Ing these characteristics but the first can be estimated from the appearance
of ‘the surface and the second can generally be controlled within broad limts
b)(lth,e choice of blast-cleaning procedurc, and notably O the type and grade of
atrasive.

The surface finish attainable depends to a large extent upon the condition
of the steel before blast-cleaning and a first quality finish s unlikely to be
attained if the steel is decply pitted or otherw se severeI% corroded before blast-
cleaning, even though all contam nants apgear to have been removed. Further,
the degree of corrosion that hasoccurred before blast-cleaning (as indicated,
for exanple, in the Swedish Standard SIS 05 59 00) may be reflected in the
ultimate performance of the painted steel; the greater- the degree of corrosion
before cleaning, the more difficult it is to remove all surface contamnants and
IT thisis not done the durability of the paint coating will be decreased.

| OP 2008, ‘'Protection of iron and steel structures fromcorrosion '.
f BS 2569, ' Sprayed netal coatings ‘.
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2.2 Surface cleanliness. The following [evels of cleanliness are covered by this

British Standard (see also Table 1). .

Sl) First quality. The entire surface shall show blast-cleaning pattern and
be clean bare steel completely free from any contamnation or discoloration.

Areas that appear shadowed solel'y because of differences in the blast-

¢l eani ng S%attern or the structure of the steel shall be classed as clean steel.

2) Second quality. The entire surface shall show blast-cleaning pattern and
shal | ‘be cornpletely free fromcontam nation by oil, grease, dirt or other matter,
except that tightly-bonded residues of rnillscale or rust shall be permssible up
to the following Imts:

For the whole surface, An average of not more than 5%i.e. at least 95%

of the surface shall be clean bare steel. ,

For any single squre of 25 mm (L in) side. Not nore than 10% i.e. at

|least 90 % of the square shall be clean bare steel. , .

Areas that ap{)ear shadowed sol el'y because of differences in the blast-cleaning
pattern or the structure of the steel shall be classed as clean steel.

{3) Third quality, The entire surinee shall show blast-cleaning pattern anc
shall be conplletelr free fromcontamnation by oil, grease, dirt or other mtter,
except that tightly-bonded residues of mllscale, rust, paint or other previous
coating shall be permssible up to the following linits:

For the whole surface. An average of not more than 2077; i.c. at least 80%
of the surface shall be ciean bare stech

For any single square aof 25 nun (1 in) side. Not more than 40%; i.c. at
least 607, of the square shall be clean bure steel,

shal

NOTE large 1and 2 are included as diagrammatic indications of the amounts of fine and
coarse nullscale residues that would satisfy the above detinitions of second and third quality
finishes. respectively. These diagrams are not intended to represent the actual appearance
of the blast-cleaned steel surface, which may vary considerably (for the same quality of finish)
according to 'he type of steel, the method of manufacture, the condition of the surface before
cleaning, the type and grade of abrasive, and the blast-cleaning procedure adopted.

2.3 Surface roughness

2.3.1 CGeneral, The surface roughness achieved for each of the qualities of finish
depends mainly upon the type of steel, its condition before blast-cleaning and
the type and grade of abrasive used (see Clause 3).

2.3.2. e of metalicabrasives. The grades of netalic abrasive recomended

have been selected with the target of a surface roughness defined by a maximum
amplitude” of 0.10 mm (0.004 in), which is usually acceptable for painting.

® The term maxinum anplitude as used in this BritishStandard is defined as the greatest
vertical distance between the summit of any peak on the blast-cteaned surface and the bottom
of an immediately adjucent trough. but without taking into account any exceptionally high
rogue peaks”, which are liable to occur on a blast-cleaned surface as a result of embedded
particles of abrasive. Such peaks are very undesirable and their size and nunber maybe the
subject of special agreement between the parties to a contract.
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TABLE 1. QUALITIES OF SURFACE FINISH OF BLAST- CLEANED
STEEL , FOR PAINTING

Quality of surface
Anlsh

First quality

Second quality

Third quality

Types Of st eel

Al steels including structural steels to BS 15 BS 968 and
BS 2762

General appear ance

Whol e surface to show blast-cleaning pattern

D’scri&tion of finish:
ean hare steel

Extent of residue

Whole surface
N |

A least 95% (f
surface

Not rmr? than
10% of any

single square of
35m (T'1n)
side

At [east 80% O

,\btsurfarcg than
4,0‘%D of any
single square of

25 (Lin)
Side

Type of residue

R4ermtted:
[1scal e

Rust

Paint or other
coating

Loose abrasive
and dust

N |
N
N

NI

Ti ght1'y- bonded
,r\l |e|5| (ues

NI

Ti ght1y- bonded
resl dues

N |

Surface roughness

The maxi num anplitude should be related to the paint

s(}lstem and shoul d preferably not exceed 0°10 mm
(0.004 1m) {sec 2.9)

+BS 15.
BS 968, °
BS 2762,

' MId steel for general structural purposes ‘.
Hgh yield stress (welding quality) structural sleel ‘.
,Notch ductile steel for general structural purposes .

2.3.3 Use of non-metallic abrasives. Simlarly, the grades of non-metallic
abrasive recomended have been selected with the target of a surface roughnesse
defined by a maxinumanmplitude of 0.18 mm (0.007 in). [f a maximm
anplitude of 0.1 mm(0.004 in) is required, this can be obtained by using
abrasive of maximum particle size 1 mm (0.04in), i.e. No. 16 mesh.

2.3.4 Rusty steel. Vhen rustP/ steel is cleaned, whether metallic or non-metallic
abrasi ves are used, the surface roughness attainable wll be influenced by the
condition of the steel and this shall be taken into account when assessing
the maxinum amplitude of the cleaned surface.
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2.3.5 Metlods of measurentent. No completely satisfactory method of measuring
surface roughness is available for use in the ficld. 1t is advisable for the parties
10 a contract to agree beforehand on the method 1o be used, c.g. in case of
dispute, and the following are examples of methads that may be suitable®.

(1) Secrioning. A metalhugical section is prepared and the surface profile
measured under a suitable microseope using a micrometer eyepicee.

(2} Grimfing. The thickness of the blist-cleaned specimen is measured with
a flat-cnded micrometer. The surface is then ground until the bottoms of only
the deepest pits are just visible, A Torther thickoess measurement is then
taken,

(3) Direct measurement by microscope. The blast-cleancd specimen, or
replica, is viewed through a suitable microscope, fisst focussing on the peak and
then focussing on the lowest adjacent trough, noting the necessary adjustment
of focus.

(4) Profile iracing. A blast-cleaned specimen is traversed with a diamond
or sapphire stylus and the displacement of the stylus as it passes over peaks
and troughs is recorded.

3. ABRASIVES

It is desirable to specify by agreement between the parties, the types and grades
mmeMmef%TmW%MgmmHMwwamMMZ

arc, in general, the coarSest for prodycipg the qualities 0 ace fipish covered
bK s it sh Sandard (sec 50 & épg HES speci f |ca?$y agree§ herwise.

these or finer grades should be used.

et 1 Sl SRR B B oo Sk 3 Y (B
3
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TABLE 2, TYPES AND GRADES OF ABRASIVE

! ! Per cent by weight passing sicve
L No. | 6 I ¢ | n RN
Hesh mm | 280 | 200 | 140 | 120 | 100 §osso | o600 | 0500 | 0355 | 0-250
in | 0102 | 00787 | 00551 | 00472 | 00394 | 00335 | 00236 | 0:0197 i 00140 ; 0-0098
$240 chilled iron shot - | =1 =] = | w0 jomn|tsmx; — j Nt~
§ 340 stecl and malleable iron —_ -— 100 |95min.| — 15 max.| ~ ] Nil -— —_
shot
G 24 chilled iron grit - - — - 100 — |15max.l - | i ' -
G 33 stecl and malleable iron —_ — 100 — | 15max.{ — Nil l —_ - -
grit
Non-metallic abrasive 100 | 80min.] — —_ - —_ — i —_ i - iSmax.
i , ;

NOTE 1. If mixturcs of shot and grit are used, both components should comply with these requirements.

NOTE 2, Size grades for blast-cleaning with sand are not included. If this abrasive is uscd, special precautions are necessary in view of
the health hazard involved.

NOTE 3. The sicve sizes are those specificd in BS 410, * Test-sicves *, and the grading of the shot and grit is in accordance with BS 2381,
* Chilled iron shot and grit . The same sicve sizes are assumed for steel and malleable iron as for chilled iron.
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4, SELECTION CF A SUITABLE QUALITY CF SURFACE FIN SH

The quality of surface finish to be selected for particular circunstances depends,
anong othier things, on the blast-cleaning procedure and the paint system
necessary to protect the steel in the environnent in which it is going to be used.
Sone quiding principles are stated in Table 3.

Quality Typical application
First For treating steclwork where extremely clean surfaces can be expected
quality to prolong the life of chemical-resistant paint systems in exacting
finish conditions
Second ; The minimum requirement for chemically resistant paint systems such
quality ; as cpoxide and viny! resin paints; also where the best attainable per-
finish formance is required from conventional paint systems usced under

fairly corrosive conditions

Third For steel that is to be painted with conventional paints for exposure
quality to mildly corrosive atmospheric conditions
finish

5. CONTROL AND | NSPECTI CN

Methods of controlling the quality of surface finish, both with regard to
cleaness and roughness; are in course of development. For the tine being.
some measure of control can be cxercised by comparison with agreed reference
panel s prepared beforchand to show the type of finish required. The foll ow ng
procedures have been found useful: .

(1) In the case of large structures, it may be convenient to take coupon
samples for inspection in the following manner: o

A sanple piece at least 150 mm.x 100 nmnmde fromthe metal identical
to the base structure being treated and in the same surface condition, is held
temporarily in position on the base. An area containing the sanﬁle piece. is
then blast-cleaned to the desired finish. The sample piece is detached and pl aecd
inaclean. dry, airtight container containing sufficient noisture-absorbent
material such as silica gel to dry the air in the container, for |ater examnation
In the laboratory or for reference purposes. . .

§23 Phol ogr aphs, such as those issued by the Siedish Standards Comittee
(SLS 055900. " Rust grades for steel surfaces and proparation grades prior to
proteclive coating'). are useful for assessing cleanliness. ,

(3) Sets of specially prepared reference plates” can be used to estimte
roughness.
+ For exanple. the Ructest series.
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APPENDIX A
BLAST- CLEANI NG PROCEDURE

A1 The steel to be blast-cleaned should be dry and the operating conditions
should be such that condensation dots not occur on it during the work. When
conpressed air is used, this should be dry and free fromoil.

Any oil or grease should be removed fromthe steel surface before blast.
cleaning is be?un. . . .
|t the steel is heavi|y rusted, particularly if s

ly rust is present, a pre-
limnary cleaning wth™ power-driven I npdact too” \Mfl geﬁerally prpove
ononi cal .

Unl ess an i nst ant aneous- recovery bl astirgjg machine is enployed, the cleaned
surface should be air-blasted, vacuumcleaned, or otherwise freed from abrasive
residues and dust imrediately after the blast-cleaning.

Fol lowing the removal of abrasive material, the surface shoul preferablY
be rubbed over briefly with a nylon scraper or scourer to rcduce the nunber o
‘ ro%ue peaks' (see footnote to 2.3.2). . . .

The application of at least the first coat of paint or non-rnetallic coating
shoul d follow with the |east possible delay and in any case before visible
deterioration has occurred as compared with a freshly blast-cleaned area.
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JSRA 1975 “Standard for the Preparation of Steel Surface Prior to Painting

Standard for the Preparation of

Steel Surface prior to Painting

PREFACE

The effective life of a coating of anti-corrosive paint applied to a
steel surface is to a very large extent dependent on how
thoroughly-the surface has been prepared prior to painting, in
addition to painted filmthickness

Surface preparation consists of primary surface preparation
which ains to remove mll scale, rust and foreign matter from
steel surface prior to application of a shop primer and of
secondary surface preparation which ains to remove rust and
foreign matter, if any, from steel surface coated with a shop
primer prior to application of an anti-corrosive paint

As the standards of the primry surface §reparation, s 15 05 59
00, SSPC- Vis 1 and etc. are generally use

It is also inportant to establish a systematic standardization of
the secondary surface preparation prior to protective painting at
this time when shop primer painting is so widely applied in the
process of hull construction. This Standard has been prepared bﬁ
the 139th Research Section of the Shipbuilding Researc
Associ ation of Japan

SCOPE
As primary surface preparation this Standard refers to

su;faces of hot-rolled steel in two different rusted grades (i
JB

the same surfaces prepared to three grades of surface quality
(Shl. Sh2, Sh3) by shot-blasting

the same surfaces prepared to three grades of surfacc quality
(Sdl. Sd2. Sd3) by sand-blasting

the sane surfaces in two different rusted grades ( sh0, Sdo)prior
to shot-blasting and Sand-bl asting

As secondary surface preparation this Standard refers to

surfaces of steel coated with each of shop priners (wash priner
W organic zinc primer: Z inorganic zinc priner: 1) after the
primary surface preparation in ‘five different rusted/ danaged
grades ( HO, AQ, FO DO RO ) due to welding, burning
Weat hering, etc

the same surfaces prepared to three grades of surface quality ( ss,
Sd2, Sd3 ) by sand-blasting

the same surfaces prepared to three grades of surface quality

(Pt1, Pt2, Pt3) by power tool

As treatment nethods for secondary surface preparation this
Standard refers to:

sand-blast cleaning for preparation grades ( Sd2, Sd3 )
sweep sand-blast cleaning for preparation grade (S)

g}$g-§ander cleaning for preparation grades (FPt 1, FPt2, FPt3

w’re-brushing/disc-sander cleaning for preparation grades ( HPt2,
HPt3, "APt3

w’ne-brushing cleaning for other prcporation grades by power
t0o

The standardized rust and preparation grades are defined by
colour prints and their arrangement are as fol [ ows.



1. Conditions of Steel Surface prior to Surface Preparation

Page
JA JB 1
2 Grades of Primary Surface Preparation .
JASO JAShI  JA Sh2  JA Sh3 %3
JBShO JB S JBSh2 JBSh3 45
JA S0 JASdl  JASA2  JA Sd3 67
JB S0 JBSdl  JB Sd2 JB Sd3 89
3. Conditions of Steel Surface Coated with Shop Primer
W Z0 10 i
4. Gades of Secondary Surface Preparation -
WO VHO VEPLI WHPL2 WHPE3 WHS2 iy
WO WAO WAPtI WAPt2 WAPt3 WASd2 150-17
WO WFO WFPt1 WFPt2 WFPt3 WFSd2 18-20
WO WROWRPt | WRPt 2 \WRSs 21-23
Z0 ZHO ZHPt| ZHPt2 ZHPt3 ZHSd2 24-26
Z0 ZA. 0 ZAPt| ZAPt2 ZAPt3 ZASd2 21-29
ZO ZFO ZFPt| ZFPt2 ZFPt3 ZFSd2 30-32
Z0 ZD.0 ZDPt| ZDPt2 ZDSs 33-35
Z0 ZRO ZRPtl ZRPt2 ZRSs 36- 38
1O | HO | HPt3 | HSd3 39-40
1O | AO | APt 3 | ASd3 41-42
1O I FO | FPt 3 | FSd3 13-44
1O I DO | DPt3 | DSs | .DSd3 45-47
1O I RO | RSs 48- 49

JA  Steel covered with mill scale

JB  JA steel exposed to weather one and half months
Sh Shot blast cleaning

Sd Sand blast cleaning

w  \sh primer

z  Qrganic zinc primer

L Inorganic zinc priner
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Shop prined steel surface in way of hand welding

Shop prined steel surface in way of autonatic welding
Shop primed steel surface in way of gas burning

Shop primed steel surface having white zinc salt

Shop primed steel surface having rust in the formof spots
Pover tool cleaning

Sweep sand bl ast cleani ng

Non surface preparation

Surface preparation of |ow ?rade
Surface preparation of mddlie grade
Surface preparation of high grade

WP P YO

Conditions of Steel Surface prior to Surface Preparation

JA Stee)l surface covered with mll scale. (rarely with a little
rust

JB : Jasteel surface exposed to weather one and half months.

(The surface is covered with red rust, but there remins
mll scale wthout pitting underneath the red rust.)

Gades of Primary Surface Preparation
ShO : Surface prior to blast cleaning of steel shots

Shl : Surface prepared by light blast cleaning of steel shots.

Loose mll scale, rust and foreign matter are fairly
removed.

Sh2 . Surface prepared by thorough blast cleaning of steel shots.

Almost mll scale, rust and foreign matter are fairly
removed.

Sh3 . Surface prepared by very thorough blast cleaning of steel

shots. MII scale, rust and foreign natter are renoved to
the extent that the surface has an uniformmetallic sheen.

SdO - Surface prior to blast cleaning of slug sands or grits



Sl

Sd?

Sd3

Surface prepared by light blast cleaning of slug sands or
grits. Loose mill scale, rust and foreign natter are fairly
removed.

Surface prepared by thorough blast cleaning of slug sands
or grits.
fairly removed.

Surface prepared by very thorough blast cleaning of slug

mst mll scale, rust and foreign matter are

sands or grits. MII| scale, rust and foreign matter are
removed to the extent that the surface has an uniform

metallic sheen.

Conditions of Steel Surface Coated with Shop Primer

Wo
Z0 :
10:

Surface coated with shop primer (w on Jashl2
Surface coated with shop primer (z) on Jashl2

Surface coated with shop primer (1) on JASh2

Conditions of Steel Surface prior to Secondary Surface Prepara-

tion

HO :

AO:

FO :

RO

Steel surface coated with shop priner (w, z, 1 )which is

exPosed to weat her about one and half nonths after hand
wel di ng

Steel surface coated with shop primer (w z, | ) whichis
exposed to weather about one and half nonths after
automatic welding

Steel surface coated with shop primer (W z 1 )which is
exposed to weather after ?as burning and water cooling for
renoving strain of the stee

Steel surface coated with shop prinmer (Z | ) on which
white zinc salt is generated

Steel surface coated with shop priner (W Z 1 ) on which
little rusts in the formof spots are visible hecause of
exposure to weat her
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Grades of Secondary Surface Preparation

Ptl

Pt2 :

Pt3 :

Sd2

Sd3

Surface prepared by wire-brushing for the surface condi-
tions (H A D R and by disc-sander for’ the surface
cond|t|don (F). Loose rust and foreign matter are fairly
removed.

Surface prepared by wire-brushing for the surface condi-
tions (A D R), by wire-brushing and disc-sander for the
surface condition (H), and by disc-sander for the surface
condition (F). Almost all rust and foreign matter are fairly
removed.

Surface prepared by wire-brushi ndg and disc-sander for the
surface conditions ‘(H ,A) and by disc-sander for the
surface condition (F). Rust and foreign matter are re-
moved to the extent that the surface has an uniform
metallic sheen.

. Surface Frepared by light blast cleaning of slu? sands or

grits. (Shop primer with the little trace of rust is

noticeable.)

Same surface as the grade (Sd2) of the primry surface
preparation.

Same surface as the grade (Sd3) of the primry surface
preparation.



technical practices committeas

NACE Standard RP-01.72 .

KATIONAL ASSOCIATION OF CORROSION EXGINEERS l

Recommended Practice

Surface Preparation of Steel
and Other Hard Materials
by Water Blasting
Prior to Coating or Recoating



Section 1. General

1.1 Véter blasting is particularly well suited as a means of
acconplishing heavy duty cleaning of steel and other hard
surfaces in instances when sandblasting is not feasible.

1.2 Because vater blasting has no abrasive effect on steel
or other hard surfaces and does not provide an anchor
pattern for coating adhesion, its use is recommended
primarily in maintenance painting prograns.

L21If more thorough cleaning is desired, sand can be
introduced into the water streamto give water-
sandbl asti ng.

1.3 Véter blasting usually will remove anything that is not
tightly adhered to the surface and is an effective technique
for cleaning irregularly shaped surfaces such as valves,
flanges, punps, back.to.back angles, grating, and raised-
pattern floor plate.

1.3.1 Véter blasting has proved to be successful in the
fol lowing operations:

a) Removing surface chemcal contam nants.

b) Removing deteriorated and |oose chalking
alnt.

¢) Removing poorly adhered paint.

d) Removing loose rust and scale, with only a
m nimum of fol low up wire brushing required.
(e) Removing concrete and gunite spatters from
stegl.

f
i1gs.

g

h
1.3.2 Average tine factors for water blast cleaning of
coatgd and uncoated steel surfaces are shown in Tables
1and 2.

|
|

Removing grease accunul ations,
Removing oil. _
Removing asphalt mstics and coal tar coat-

1.3.3 A mninumof hand or power wire brushing may
occasi onal |y be necessary on rusted areas that have
been exposed for some time after vater blasting.

1.4 Manufacturers of paints and protective coatings shoul d
be consulted regarding the suitability of their products
applied over water-blast-cleaned surfaces.

Section 2: Equi pnent

2.1 The commercial water blast unit is a trailer-mounted,
high pressure purp driven by gasoline, diesel, electric or air
motors or engines.

2.1.1 In addition to the pover unit and pump, the
unit includes a water filter, pressure gauge, hydraulic
hose, and nozzle.

2.1.2 The unit can be operated at pressures up to

10,000 rFsi (Section 3.1) using a hydraulic hose with an
I nside diameter of 3/8 or 1/2 1nch,

2,1,3 Avater flowrate of 4 to 14 gallons per mnute
IS required.

2.1.4 Hose lengths to several hundred feet can be used
since only a negligible pressure drop occurs over these
| engt hs.

2.1.5 Interchangeabl e nozzle tips can be used to
produce a round or flat stream

Section 3 Qperating and Safety Procedures

3.1 Although a water blast machine will produce a concen.
trated stream of water through a hose and nozzle at
pressures of 2000 to 10,000 psi, experience shows the most
practical pressure for surface preparation cleaning to be
2500 to 5000 psi. The volume of water is between 4 and 14
gﬁm Pressures above 5000 psi constitute a hazard because
they are difficult to handle and put undue stress and strain
on the operator.

3.1 1 Viéter blasting can be destructive to nonnetallic
surfaces. Soft wood, insulation, electric installations,
and instrumentation nust be protected from direct
blasting and from indirect vater stream

3.2 Véter used in water blasting units must be clean and
free of erosive silts or other contamnants that damage
punp val ves and/or |eave corrosive deposits on the surface
being cleaned.

3.2.1 Detergents or various other types of cleaners
may be used in conjunction with water blasti ng
although many of these detergents nust be remove
from surfaces before applying a coating. It nay
therefore ﬁrove more economcal to spray the deter-
gent onto the surface before water blasting.

3.2.2 Rust inhibitors may be injected at the nozzle or
at the water supply to prevent oxidation of bare netal.

3.3 Vater blasting techniques are simlar to those of
sandbl asti ng.

3.3.1 The nozzle is normal |y held six to ten inches
fromthe surface which is being cleaned although in
some instances, a distance of two or three feet may
achi eve the desired cleaning.

3.3.1.1 To remove heavy rust scale, greater
I mpact can be obtained at a distance of two
inches, and the work can be performed faster.

3.3.2 Angle of the nozzle is determned by the type of
mtter to be remved.

3.3.2.1 For the removal of brittle substances,
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such as dead ﬁai nt or rust scale, the nozzle
norfrrally is neld almost perpendicular to the
surface,

3.3.2.2 To renove heavy mastics, the angle
shoul d be 45 degrees or more to help peel the
mastic away fromthe surface.

3.4 Safely procedures must be observed to prevent serious
Injury not only to the operator, but also to other persons
within a 15.foot range of the nozzle.

3..4.1 A dead. man control valve should be used to
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protect the operator and anyone within range of work,
A good type of valve releases the high pressure
imediately by allowng the vater to bypass through a
half-inch opening when the trigger is released.

3.4.2 Qperators should wear a face shield, rain suit,
and gl oves and nust have firmfooting when using the
vater blaster. Vhen swinging scaffolds, bosun chairs,
andb.|s!md|ar rigoings are used, the platform should be
stail i zed.

3.4.3 Normal |y there is no need for an attendant at
the unit because it runs relatively trouble-free.



TABLE 1- Range of Time Required to Wter Blast
Uncoated Steel* (Square Feet Per Hour)

Structural Condi tions
Classif1cation 1 2 4 5 b I
A 300.500  175.350  150-300  100.200  75.150  200.400  75.150
B 450-600  325.450  275-400  150-300  100.225  350-500  100- 225
C 500.800  375.625  300.525  200.450  125-375  400.700  125.37%
D 600.800  450-725  400.600  250.550  150.450  500-800  150.450
E 150.400  90-275  80-250  50-150  25-100  200.400  75-150

Structural Classification of Fabricated Items
Including Structural Steel and Piping

A- fSrrall size menbers having less than 1 square foot per Iineal
of, , .

B Medium si ze menbers having L3 square feet per lineal foot.

C - Nenters having greater than 3 square feet per lineal foot,

D - Fat surfaces such as vessels, tanks, checker plate, floors, and
undeysides of floor plates. etc.

E- Gatings .

Surface Condition
1. Mad and loose foreign matter (Note: waterblasting will not

remove adherent mll scale).

2 10(;/otof surface covered with rust, loose scale, and |oose foreign,
mtter.
3. 30%of surface covered with rust, loose scale, and loose foreign

mtter,
4, 60% of surface covered with tightly adhering hard rust and

itting.

b, ;&ngatigtr“tnhan 60% of surface covered with tightly adhering rust
6, Verypli ghtg'co,ating of oil and grease. o corrosion,RresenI.

Note: 'Tf Corrosion exists on 6 and 7 Runder the oil and grease).
classify by the appropriate condition 2 through 5 above.

*All data are based on actual experience. The production was less in

some isolated cases and greater in others. General conditions.

environment, accessibility to work area, personnel protection. and
equi pment protection requirenents will exert some influence on

the time required.

TABLE 2- Range of Time Required to Water Blast Coated Steel*
(Square Feet Per Hour)
Structurgl Condi tions
(lassif1catlon 1 2 3 4 5 b 1 8
A 200-400  175-350  150.300 100, 200& 68 %?8 200.400  75.150 5.2
B 350.500  325-450  275.400  150.30 100- 350.500  100.225 530
C 400.700  375.625  300.525  200.450  125.375  400-700  125.375  10.30
D 500-800  450.725  400.600  350.550  150-450  500.800  150-450  12.40
E 100.300  90-275  80-250 5.150 25,100  200-400  75.150  5-25

Structural Cassification of Fabricated
terns Including Structural Steel and Piping

A- ?rratll size menbers having less than 1 square foot per [ineal
oof.

B - Nediumsize menbers having 1.3 square feet per lineal foot,

G - Nenbers having %r%ater than 3 square f et R(er lineal foot.

D - Fat surtaces sch as vessels, tanks, checker plate, floors, and
undersides of floor plates, etc.

E - Gatings.

Surface Condition

L Finish coat of paint weathered thin: paint has chalked; a very
mnor amunt of contamnants and other foreign matter present:

%nd,n% corrosiqn of . substrate. , . .
Inish coat of paint veathered thin and some primer show ng.
f1,0|% of surface covered with rust, loose scale, and [oose paint
im

~

3. Finish coat of paint thorou%hly Weat hered. and consi derabl e
primer shows. Approximately 30% of surface covered wth paint,
erlu'Stt ,.and corrosion scale. Some surface pitting and paint

Isteri ng.

4 Finish cgoat of paint thoroughly Weathered with almst all priner
showi.ng. Approximately 60% of surface covered with tightly
adneri ng rust. Some surface pitting and paint blistering.

Finishcoat of paint and most primer completely worn off. st

of surface covered wth hard rust and pitting.

Very [ight coating of oil and grease,

Heavy coating of "oil and ‘grease. ,

Asphial t masic and coal far coatings to be removed betveen 1/32

and 114 1nch thickness.

oo —ic> (3

*All data are hosed on actual experience. The production was lessin
some isolated cases and greater in others. General conditions.
environnent, accessibility to work area. personnel protection. and
equi pment protection requirements will clerl some influence on
the time required.

5-24



SIS 0559 00 - 1967 “Pictorial Surface Preparation Standards for Painting Steel Surfaces”

Scope

This Standard refers to
surfaces of hot.rolled steel in four different rust grades (A B Cand D)

the same surfaces prepared to two grades of surface quality (St 2 and
St3). %y rranuz%l raping and wire-brushing —achiné brushing
—Qrinding —etc.

the sane surfaces prepared to four ,qrades,of surface quality (Sa 1,
Sa 2 Sa2U/2and Sa3) by blasting with various abrasives.

Exanples: A steel surface originally corresponding to rust grade B which
has been scraped or brushed to preparation grade 2 is de.
signated BSt2. , ,
A Steel surface originally corresponding to rust grade B whic
has  been pre(Pared by blast cleaning to preparation grade 2U
'S designated BSa 21/2.

The standardized rust and preparation ?rades are defined by colour prints
representing a full scale view of part of a surface.

The rust and preparation grades are illustrated in the followng order,

h
2

A c
1
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Rust grades

A Stfeel surf%ce covered completely with adherent mil scale and with little
I any rust.

B Steel surface which has begun to rust and fromuwhich the mll scale
has begun to flake.

C Steel surface on which the mll scale has rusted away or fromwhich it
can be scraped, but with [ittle pitting visible to the naked eye.

D Steel surface on which the mll scale has rusted away and on which
consi derable pitting 1s visible to the naked eye.

Preparation grades. Scraping and wire-brushing

It is assumed that prior to treatment the steel surface has been cleaned
of dirt and grease, and that the heavier layers of rust have been removed
by chi pping.

S 2 Thorough scrapi ng and wire-brushing — machine brushing —
grinding —etc. The treatment shall remove loose mil scale, rust
and forergn matter. Finally, the surface is cleaned with-a vacuum
cleaner, ‘clean dry conpressed air_or a clean brush. It should
then have a faint ‘metallic sheen. The appearance shall correspond
to the prints designated St 2.

3 Very thorough scraping and wire-brushing — machine brushi n%
—grinding’—etc. Surface preparation as for &t 2, but mc
mre thorou%rély. After remval of dust, the surface shall have a
pronounced Tetallic sheen and correspond to the prints deaig-
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Preparation grades. Blast cleaning

|t is assumed that prior to treatment the steel surface has been cleaned of
dirt and grease, and that the heavier layers of rust have been renoved

by chi ppi ng.

Sal

Sa 2

Sa 2% \er

Sa 3

Light blast cleaning. Loose mll scale, rust and forei %n mat t er
shal| be removed. The appearance shall correspond to the prints
desi gnated Sa L.

Thorough blast cleaning. Almost all mll scale, rust and foreign
mtter shall be removed, Finally, the surface is cleaned wth a
vacuum cl eaner, clean dry conpressed air or a clean brush. It
shal | then be.gre>i/|sh incolour and correspond in appearance to
the prints designated Sa 2.

Ythorough blast cleaning. MII scale, rust and foreign matter
shal | be removed to the extent that the only traces remarning are
slight stains in the formof spots or stripes. Finally, the surface
Is cleaned with a vacuum cleaner, clean dry conpressed air or
a clean brush, It1 shal| then correspond in appearance to the prints

designated Sa 2%

Blast cleaning to pure netal MII scale, rust and foreign mtter
shal | be removed conpletely. Finally, the surface is cleaned wth
It vacuum cleaner, clean dry conpressed air or a clean brush.
It shall then have a uniform metallic colour and correspond in
appearance to the prints designated Sit 3,

A B C D
INITIAL 2o 0 TN
£.2 K os.
CONDITIONS s | £% g 23
£ = - S
Bcfore T - i1 2 -4
Cleaning <= == e« L
A B C D
Manual Cleaning— Hand Tool Cleaning SSPC-SP2
Thorough l BSt2 | CSt2 | DSt2| —
Manual Cleaning— Power Tool Cleaning SSPC.SP3
Very Thorough BSt3 {CSt3} DSt3a| —
Blast Cleaning— Brush.Off Blast Cleaning SSPC.SP7
ght BSal CSal DSal 4
Commercial Blast Cleaning SSPC.SP6
Blast Cleaning—
Thorough BSa2 CSa2 DSa2 3
" , Near-White Blast Cleaning SSPC.SP10
t Cleaning.— .
Near.White = ASu B Sa CSa DSa
2% 2% 2% 2% 2
Blast Cleaning- White Metal Blast Cleaning
Very Thorough SSPC.SPs
ASald BSa3 DSa3 ]
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SNAME TECHNICAL AND RESEARCH BULLETIN NO. 4-9

""Abrasive Blasting Cuide for Aged or Coated Steel Surfaces'

Pictorial Representations of Surface Cleanliness

White Near-White Commexcial
FIGURES L
1 — Representation of a Blasted Steel Surface, 67% Descaled ... o J
2 — Representation of a Blasted Steel Surface, 95% Descaled ... : ‘;

3 — Representation of a Biasted Steel Surface, 99% Descaled

5 — Mild Steel, Uncoated with Mill Scale ...ovevnenennnsn..
6 — Mild Steel, Uncoated and Moderately Rusted .
7 — Mild Steel, Uncoated but Severely Corroded and thted

LY __a Jo |

Wl[ﬂ Wca[ncrca Mul Dcalc ...... R
8 — Mild Steel Coated

ALANA WLV N VALWLE 2 6 0 00 s e 0 0000 e
.

® e s 0000000 e

9 s 00000080 00ce0ceo0

9 — Mild Steel, with Coating Failure and Light Rusting .......
10 — Mild Steel, Severely Corroded with Coating Failure ....,.
11 — Mild Steel, Severely Corroded with Extensive Coating Failure

12 — High Tensile Steel (approximately 50,000 psi yield),
with Mill Scale ..

An aATasaa WWilew e e e v s e s s e 00 00 0

<
N

13 —High Tensile Steel (90,000 psi yield, max.), with Heavy
Mill Scale ..........couvv.n. e

APPENDIX A

Definitions of Blast Cleaned Surfaces (SSPC
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SSPC.Vi's 2-68T
Septenber 1, 1968
(ASTM Desi gnation 0610. 68)

Edi t or ChanPes
January 1, 197

Steel Structures Painting Council

Vi sual

standard No. 2

STANDARD METHODS OF EVALUATI NG
DEGREE OF RUSTI NG ON PAI NTED
STEEL SURFACES

Thi's method has been jointly a
s 1

1. SCOPE

1.1 The col ored photoqfaph|c reference standards
available for use wth this method are representative
of degrees of rust|n% on painted steel (or iron) surfaces
They are to be used for conparative Eurposes and are
not “intended to have a direct relationship to a decision
regard|ng painting requirenents. These standards were

devel oped in coopération with the American Society for
Te?h|gg and Materials to further standardization of
et hods.

2. TYPE OF RUSTING

2.1 The col ored phot ographic reference standards and
the associ ated rust-Prade sgale,gover only ry t|n% not
accompani ed by blistering and evidenced by visible Tust.

NOTE 1 —Rust blistering beneath pajnt may be graded
using the sane scale by assunlnP the ruyst vas com
ﬁng%gh¥gV|5|ble and noting that the rusting was rust

3. RUST GRADE SCALE

NOTE 2 —The linear, nunerical rust grade scgle 'f' an
eﬁ%onent|a| runction of the area of rust so that slignt
anounts of first rusting have the greatest erfect “on
lowering the rust grade: the rust grade versus area of
rust 1sa stra|%ht [Tne plot on a senlogarithme ﬁlot from
rust %rade 10 To rust grade 4. The sfope of the curve
was changed at 10 percent of the area rusted to 100
percent rusted to Pern1t inclusion of. conplete rusting
on the Oto 10 rust grade scale

3.1 The scale and verbal description shown in Table 1
shall be used in conjunction with the photographic
reference standards

1 Replace, D.610-43 of the ASTM
2 The colored photographic reference standards are
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roved
ciety o Testing and Materials

Qy the Steel Structures Painting counci

4 USE OF PHOTOGRAPH C
REFERENCE  STANDARDS

NOTE 3 —The pictorial representations mustrated in
F|F. 1 (taken fromthe Steel Structures Pa|nt|a%,hhnual
Vo, 2) show cxanples of area percentages which may
be hel pful in rust grading

4.1 The use of the photographic reference standards
Favalkable separately from SSPC or ASTM requires the
o fowing precautions

4, 1.1 Some finishes are stained by rust. This staining
must not be confused with the actual rusting involved

4.1.2 Accunulated dirt or other material may mke
g??urﬂte determnation of the degree of rusting
Ifficult,

4,13 Certain types of deposited dirt that contain
iron or iron conpounds may cause surface discolor-
ation that should not he mstaken for corrosion,

41,4 1t nust be realized that failure may vary over
a given area and discretion must therefofe be used
In"applying these reference standards.

4,15 In evaluating, surfaces, consideration shall be
given to the color of the finish coal|n%, since failures
Wil be more apparent on a finish that shows col or
contrast with rust, such as used in these reference
standards, than on a simlar color, such asan iron
oxi de finish.

4.1.6 The photograPh|c reference standards arc not
required for use of the rust-grade scale since the
scale is hased upon the percent of the area rusted
and any method of asssessing area rusted may be
used t0 determne the rust grade

available from the SSPC, 4400 Fifth Avenue, Pittsburgh. Pa. 15213 or the ASTM



EVALUATING DEGREE OF RUSTING ON PAINTED STEEL SURFACES (SSPG-Vis 2-68T)

TABLE 1 — SCALE AND DESCRI PTICN OF RUST GRADES

Rust G ades' DESCRI PTI ON Photo/arSJpM cS S&%dard
10 no rusting or less than 0.01 percent of surface rusted unnecessary
9 mnute rusting, less than 0.03 percent of surface rusted No. 9
8® fewisolated rust spots, less than 0.1 J)ercent of surface rusted No. 8
7 |ess than 0.3 percent of surface ruste none
6¢ extensive rust spots but less than 1 percent of surface rusted No. 6
5 rusting to the extent of 3 percent of surface rusted none
4¢ rusting to the extent of 10 percent of surface rusted No. 4
3¢ approximately one sixth of the surface rusted none
2 approximately one third of the surface rusted none
1 approximately one half of the surface rusted none
of approxi mately 100 percent of the surface rusted unnecessary

a Similar to European Scale of Degree of Rusting for Anti-Corrosive Paints E51.96.1) (black and white). o
bCorresponds to SSPC Initial Surface Conditions E (0 to 0.1% and (British Iron and Steel Research Association) 0.1%

¢ Corresponds to SSPC Initial Surface Conditions F (0.1 to 1% and BISRA 1.0%
d Corresponds to SSPC Initial surface Condition G (1 .10%.

e Rust grades below 4 are of no practical importance in gradi ng (Perforrmnce of paints.
f corresponds 10 SSPC Initial Surface Condition H (50. 100%.



EVALUATING DEGREE OF RUSTING ON PAINTED STEEL SURFACES (SSPC-Vis 2.68T)

Ficure 1.

RATING OF PAINTED STEEL SURFACES AS A FUNCTION
OF AREA PERCENT RUSTED

ASTM-D610/SSPC-Vis 2
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Also attachecd: Excerpts from
SSPC SP 5-63
SSPC SP 6-63

SSPC - SP 10-63T
october 1, 1963

Mnor changes made and
Approved on Tctober 1, 1967

Editorial changes January 1, 1971

Steel Structures Painting Council
“surface Preparation Specifications

No. 10 Near-\thite Blast O eaning

1. Scope

1.1 This specification covers the procedure required
for the Near-White Blast Cleaning of structural
steel surfaces prior to painting or coating.

2. Definition

2.1 Near-White Blast Ceaning is a method of pre-
paring metal surfaces for painting or coating by re-
moving nearly all mll scale, rust, rust-scale, paint,
or foreign matter by the use of abrasives propelled
through nozzles or by centrifugal wheels, to the
degree hereafter specified.

2.2 A Near-Vhite Blast Ceaned Surface Finish
|5 defined as one fromwhich all oil, grease,
dirt, mll scale, rust; corrosion products,
oxides, paint or other foreign matter have
been conpletely removed from the surface
except for very light shadows, very slight
streaks, or slight discolorations caused by rust
stain, mll scale oxides, or slight, tight resi-
dues of paint or coating that may remain. At
least 95 percent of each squre inch of surface
area shal | be free of all visible residues, and
the reminder shall be limted to the light dis-
coloration nentioned above. Photographic or
other visual standards of surface preparation
my be used as provided in the Appendix to
modify or further define the surface if speci-
fied Tn the contract.

2.3 The over-all blast cleaning effort expended
(nozzle tine) shall be not less than tuo-thirds (2/3)
of that which would be required to produce a Wite
Metal Surface Finish on the same surface; nor
shoul d more than ninety-five Percent (95% of such
effort be required, This limtation shall not be con-
strued as a waiver of any of the above require-
ments.
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3. Procedures

3.1 Near-White Blast Ceaning shall consist of the
following sequence of operations:

3.1.1 Heavy deposit-s of oil or grease shall be
r emoved bgothe met hods outlined In Spec. SSPG-
SP1-63, “Solvent Ceaning.” Small quantities of
oil or grease rraY be removed by the blast cleaning
Of)erann. It oil and grease are removed by blast
cleaning, the abrasive shall not be reused If such
reuse is detrimental to the surface.

~3.1.2 Excessive rust-scale my be removed by
i npact tools, as outlined in Spec. SSPC-SP 2-63,
“Hand Tool Qeaning,” or SSPC-SP 3-63, “Power
Tool Cleaning™ or by special blast cleaning equip-
ment.

3.1.3 The surface shall be blast cleaned to a
Near-white Finish by any one of the following
met hods:

3.1.3.1 Dry sandblasting using conpressed air
bl ast nozzles and drﬁ sand of a maxi num particle
size no larger than that passing through a 16 mesh
screen, U S sieve series,

3.13.2 Vet or water-vapor sandbl asting using
conpressed air blast nozzles, water and sand of a
Maxi mum particle size no Iaré;er than that passing
through a 16 mesh screen, U S Sieve Series.

3.1.3.3 it blasting using compressed air
blast nuzzles and crushed grit made of cast iron,
mlleable iron, steel, or synthetic ?nts other than
sand, of a maximum gamcle size no larger than that
p{assmg through a 16 mesh screen, US. sieve series.
he largest commercial grade of nelal grit Eermt-
ted by |th|s specification is SAE No. G25 anrasive
mterial.

3.1.3.4 Shot bl astin% using conpressed air noz-
zles and cast iron, melleadle iron, steel, or synthetic
shot of a maximumsize no larger than that passing



through a 16 nesh screen, U S sieve series. The
largest commercial grade permtted by this specifi-
cation is SAE No. S-330.

~3.1.3.5 Closed, recirculating nozzle blasting
using compressed air, vacuum and any of the pre-
ceding abrasives.

3.1.3.6 Qit blasting using centrifugal wheels
and crushed grit made of cast iron, malleable iron,
steel, or synthetic grits of a maximum particle size
no larger than that passing through a 16 nesh
screen, U S sieve series. The largest comercial
grade of metal grit permtted by this specificationis
SAE No. G 25.

3.1.3.7 Shot blasting using centrifugal wheels
and cast iron, malleable iron, steel, or synthetic shot
of a maxinum particle size no larger than that pass-
ing through a 16 mesh screen, U= S. sieve series,
The largest comercial grade pernitted by this
specification is SAE No. $330.

3.2 The surface, if dry blasted, shall be brushed
wth clean brushes made of hair, bristle or fiber, or
bl own off with conpressed air (from which detri-
mental oil and water have been removed), or cl eaned
by vacuum for the purpose of removing any traces
of blast products fromthe surface, and also for the
renoval of abrasive from pockets and corners.

3.3 The surface, if wet sandblasted, shall be cleaned
by Ir|nsqnﬁ.wth fresh water to which sufficient cor-
rosion inhibitor has been added to prevent rusting,
or with fresh water followed imediately by an
inhibitive treatment. This cleaning shall be supple-
rrentded by brushing, if necessary, to remove any
resi due.

3.4 The conpressed air used for nozzle blasting
shall be free of detrimental amounts of condensed
water or oil. Adequate separators and traps shall
be provi ded.

3.5 Blast cleaning operations shall be done in such
a manner that no damage is done to partially or
entirely conpleted portions of the work.

3.6 Dry blast cleaning operations shall not be con-
ducted on surfaces that wll be wet after blast clean-
ing and before painting, or when anbient conditions
are such that any visible rusting. occurs before
painting or coating.

If any rust forns after Mast cleaning, the sur-
face shall be reblast cleaned before painting.
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3.7 The blast cleaned surface shall be examned for
any traces of oil, grease, or smudges. If present,
they shall be renoved as outlined in Spec. SSPC-SP
1-63, “solvent (leaning."

3.8 The height of profile of the anchor pattern pro-
duced on the surface shall be limted toa maxinum
height that will not be detrimental to the life of the
paint film The maxirrumfarticle sizes specified in
paragraphs 3.1.3.1 to 3.1.3.7 may produce an anchor
pattern that is too high or too rough for the paint
system to be used. In such cases the abrasive Sizes
should be reduced. If the application of the second
coat of paint is deferred, .an adequate reduction in
anchor pattern height shall be nade.

3.9 The height of the anchor pattern can be deter-
mned by grinding a flat spot on the blasted surface
until the bottoms of the pits are alnost reached.
The height may then be measured with a mcrone-
ter depth gauge graduated to read 0.001" and with
a base having a bearing length of two inches and a
measuring rod of 3/32' diameter.

3.10 The blast cleaned surface should be further”
treated or primed, as specified in the agreenent
covering the work, preferably within 24 hours after
blast cleaning when practicable, but in any event
before any visible or detrinental rusting occurs.
(See Section 3.6 and Appendix A7)

Were chemcal contamnation of the surface
may occur, the steel should be painted as soon as
possible after blast cleaning.

4, Safety Precautions

4.1 1f fire or explosion hazards are present, proper
precautions shall be taken before any work is done.
If the structure previously contained flamable
materials, it shall be purged of dangerous concen-
trations.

4.2 Nozzle blast operators exposed to blast dust
shall wear a U S. Bureau of Mnes approved hel net
connected to a source of clean, compressed air,

4.3 Filter type air respirators should be worn by
all others who are exposed to blast dust environ-
ment. Adequate protection for personnel from flying
particles shall also be provided in any blasting
operation.

4.4 Safety goggles shall be worn by all persons near
any blasting operation,



SURFACE PREPARATI ON SPECI FI CATI ONS

4,5 Blast hose shall be grounded to dissipate static
char ges.

5. Inspection

5. 1 ALl work under this specification shall be sub-
ject to inspection by the owner or his representative..
Al parts of the work shall be accessible to the in-
spector. The contractor shall correct such work as is
found defective under the specifications. If the con-
tractor does not agree with the inspector, the arhi;
tration or settlement Brocedure established in the
contract, if any, shall be followed. If no arbitration
or settlement procedure is established, the proce-
dure specified by the Arerican Arbitration Associa-
tion shall be used.

Appendi x

A 1 SCOPE. The recommendations contained in
this appendix are believed to represent current good
practice, but are not to be considered as require-
ments of the specification.

A 2 Near-Wite Blast Ceaning should be em
] oged for all general purposes where a high degree
of blast cleaning is required. It will remye prac-
tically all rust, mll scale, and other detrimental
miter fromthe surface. The surface wll not neces-
sarily be conpletely uniformin color, nor will all
surfaces be unifornty clean, If the cleaning when
done according to this specification is likely to re-
sult ina surface unsatisfactory to the owner or un-
suitable for verK severe service, then Wite Metal
Blast O eaning should be specified by the owner in
the contract. The advantage of Near-Wite Bl ast
Cleaning lies in the lower cost for surface prepara-
tion that is satisfactory for all but the most severe
service conditions.

A3 Vhen this specification is used in minte-
nance painting, specific instructions should be given
on the extent of surface to be blast cleaned in ac-
cordance with this specification and the amount of
spot cleaning required. In maintenance painting it
IS not ordinarily intended that sound, adherent old
paf||nt.btie removed unless it is excessively thick or
Inflexible.

In preparing a previous]y painted surface, it is
necessary to remove all corrosion and all paint
which shows evidence of corrosion, pceling, exces-
sive thickness, brittleness, bliscring, checking,
scaling or general disintegration It is essential that
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the removal of the old paint be carried back around
the edges of the spot or area until an area of com
pletely intact and adhering print film with no rust
or blisters underneath, is attanied. Edges of tightly
adherent paint remaining around the area to be
recoated nust be feathered, so that the repainted
surface can have a sooth aP.pe.arance. The remain-
ing ofd paint should have sufticient adhesion so that
It cannot be lifted as a |ayer by inserting a blade of
a dull putty knife under it. The rate of-blast clean-
inﬁ. my vary fromone area to the next, in order to
achieve the desired end condition.

A 4 The naxi mum permssible size of the abrasive
particles will depend upon the allowable surface
rou?hness or “maxinum height of profile” of the
surface; the allowable maximum hei ?(ht of Froﬂle
IS in turn, dependent upon the thickness of paint
to be applied.

The maxi mum hei ght of profile is the height of
the anchor pattern produced on the surface, measur-
ing fromthe bottons of the [ovest pits to the tops
of-the highest peaks.

A typical maxinum height of profile pro-
duced E/ a nunber of diffgerenI :Ebrasivespin
actual blast cleaning operations has been
measured as foll ows:

Adr asi ve PWcllgmsmize Hei gMa)&rWile
Sand, very line  through 80 nesh* L5 roils
Sand, fine through 40 mesh 1.9
Sand, medium  through 18 mesh 2.5
Sand, large through 12 mesh 2. 8
**Steel grit 4680  through 40 mesh  1.3-3.0
*Iron grit 4650  through 25 mesh 3.3
Iron grit #G40  through 18 nesh 3.6
lron grit #G25  through 16 nesh 4.0
Iron grit #G16  through 12 nesh 8.0
*Steel shot #5170 through 20 mesh  1.8-2.8
[ron shot #5230 through 18 mesh 3.0
[ron shot LSSSO through 16 mesh 3.3
Iron shot #5390 through 14 mesh 3.6

Y US Seve Srics.
0t imgi,

| “Operating mixtures.

SSPC i s useful -in estimating
sand blast proftle depth.

Maxi mum profile will vary somewhat with the
angle and velocity of particle, with the hardness of
surface, with the amount of recycling of working
mxtures (of shot, and grit) and with the thorough-
ness of blast cleaning.



A5 The dry Paint film thickness above the peaks

O the profile should equal the thickness known to

be needed over a smooth surface for the desired

protection. If it is not possible to use an abrasive
sized small enough to produce a desirable height of

profile, the dry paint filmthickness should be in-

4 10 provide adequate thickness ahove the

peaks.

A6 Asuitable inhibitive treatnent for blast cleaned
surfaces is water containing 0.32 per cent of sodium
nitrite and 1.28 per cent by weight of ammonium
phosphate, secondary (diabasic), or as an alternate
water containing about 0.2 per cent by weight of
é@ chromc acid or (b) sodiumchromte or (c) so-
ium dichromate or (d) potassium dichromate
Note: If solutions containing either chromates or
dichromates are used, precautions should be taken
to protect personnel fromhazards resulting from
breathing spray or contacting the solution.

AT The blast cleaned surface nust be treated or
primed before any rusting occurs. Ctherwise the
benefit of the Near-White Blast Cleaning is lost
The freshly exposed bare metal will rust quickly
under conditions of high humdity, when wet, or
when in a corrosive atnosphere. Under normal mld
atmospheric conditions it is best practice to prine
or chemcally treat within 24 hours after blast
cleaning. Under no circunstances should the stee
be permtted to rust before painting, regardless of
the tine elapsed

Moisture condenses on any surface that is col der
than the dew point of the surrounding air. It is
therefore recomended that dry blast cleaning
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shoul d not be conducted when the steel surface is
less than 5°F above the dew point

The permssible time interval between bl ast
cleaning and primng wll vary greatly (from
mnutes to weeks) from one environment to
another, in order that the surface remin free of cor-
rosion, oil, etc. as required by Sections 3.6, 3.7, and
3.10, [t a maximuminterval is desired it shall be so
specified in the contract covering the work

A8 Photo?[aphic standards of comparison may be
used to define the final surface condition to be sup
plied under this specification. For partially rusted
mll scale, for conpletely rusted mll scale, or for
conpl etely rusted and pitted surfaces, the appearance
of the surface after Near.White Blast Ceaning should
correifond wth pictorial standards B Sa 2% C Sa
2%hand D Sa 2% of SSPC Vis 1-67T. As additiona

standards becone available, these may be included by
reference in the contract

The color of the cleaned surface maybe affected
by the nature of the abrasive used

A9 Qther visual standards of surface preparation
my be used as required by the owner when they
are specified in the contract to illustrate the d-
of metal cleanliness required. The owner will pro-
vide the specified sanples or standards of such size
and condition that theg my be conpared during
the entire contract. If blast cleaned steel samples
are used, they should be conpletely protected from
co Tosion during the period of the contract.

A 10 If specifided in the contract, a percentage other
than 95%of the surface area may be designated in
Section 2.2



SSPC SP 6-63 “* Ccnmercial Blast O eaning”

These paragraphs are the only ones that differ from SSPC SP 10-63

2.2 A Comercial Blast Cleaned Surface Fin.

ishis defined asone fromwhich all oil, greasc,
dirt, rust scale and forei ﬂn mtter have been
conpl etely removed fromthe surface and all
rust, mll scale, and old paint have been com
pletely removed except for slight shadows,
streaks, or discolorations caused by rust
stain, mll scale oxides or slight, tight resi-
dues of paint or coating that nay remin; if
the surface is pitted, slight residucs of rust or
paint, may 'be found in the bottom of pits;
at least two-thirds of each square inch of sur-
face area shall be free of all visible residues
and the remsinder shall be limted to the |ight
discoloration, slight staining or tight residues
mentioned above. Photographic or other visu-.
al standards may be used as provided in the
Appendi x to modify or further define the sur-
face if specified in the contract.

A 2 Comercial Blast Ceaning should be em
ployed for all general purposes where a high, but
not “perfect, degree of blast cleaning is required. It
Wll remve practlcaIIY all rust, mll scale, and other
detrimental matter fromthe surface. The surface
W ll not necessarily be uniformin color, nor will all
surfaces be unifornty clean If the cleaning done
according to this specification is ikely to result ina
surface unsaﬂsfacto% to the owner or unsuitable
for severe service, then Near-Vhite Blast Q eani ng
or Wite Metal Blast Ceaning should be specifie
by the owner in the contract. The advantage of
comercial blast cleaning lies in the lower coat for
Satisfactory surface preparation for most Service
conditi ons,

A.8 Phot o(?raphi ¢ standards of conparison
may be used to define the final surface condi-
tion to be supplied under this specification.
For partially rusted nill scale, for conpletely
rusted mll scale, or for conpletely rusted and
pitted surfaces, the appearance of the surface’
after Conmercial Blast Ceaning should cor-.
respond with pictorial standards B Sa 2, C Sa
2, or DSa2of SSPG-Vis 1-67T.

The color of the cleaned surface maybe affected
by the nature of the abrasive used.

This correlation is cross-referenced in these visual
standards, which were devel oped by the Swedish
| VA, and have heen nutual [y adopted by the
Suedi sh- Standards Association, the ASTM and the
SSPC. As additional standards become available,
particularly for initial surface conditions such as
previously painted steel, these may be included by
reference in the contract.
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A 10 This specification is based upon the
desired end condition and not upon a rate-
of-cleaning test. In the past, a referee rate-
of-cleaning test was used in place of this
current specification. It stipulated that the
surface be cleaned at |east as well as one
which is nozzle blast cleaned with dry
ottawa Silica Sand, American Foundry man'$
Association Standard Gade No. 27*,
1hrou(jgh a new nozzle with a one-quarter
inch diameter bore: using an air pressure of
90 pounds per aquare inch gage at the en-
trance to the nozzle. During this test, the
nozzle was held at the optinumangle and
distance for the particular surface being
Cleaned. In this test, a plane or slightly
curved surface was cleaned at a rate of
three square feet per mnute (or other stand-
ard rate ). This test (now obsolete) estab-
lished a standard for surface preparation
and vas not under any circunstances stipu-
lated as a production rate of cleaning.

A standard end condition nay be prepered
A% situor onatest piece as provided under

*Mesh | 20| 30 | 40
% (Cum.) | 1.5 | 38.0 | 93-95

Al If specified in the contract, a fractjon other
than two-thirds of the surface area my be desig-
nated in Section 2.2



SSPC SP 5-63 "‘Wite Metal Blast Ceaning”

These paragraphs are the only ones that differ from SSPC SP 10- 63

2.2 A Wite Metal Blast Ceaned Surface
Finish is defined as a surface with a gray-
white, uniformmetallic color, slightly rough-
ened to forma suitable anchor pattern for
coatings. The surface, when viewed without
magni fication, shall be free of all oil, grease,
dirt, visible mll scale, rust, corrosion prod-
ucts, oxides, paint, or any other foreign mat-
ter. The color of the clean surface may be af-
fected by the particular abrasive mcdiu. nme
used. Photographic or other visual standards
of surface preparation may be used as pro-
vided in the Appendix to further define the
surface if specitied in the contract.

A2 Wite Metal Blast O eaning should be em
ployed when the protective coating or environ-
ment is such that no rust, mll scale, or other foreign
miter can be tolerated on the surface of the steel.
The cost of attaining such cleaning will be high as
conpared to the less critical Near-Vhite Bl ast
Ceaning or Comercial Blast Cleaning which nay
be adequate for most conditions.

In Wite Metal Blast Ceaning, the “cleaning
rate and subsequent costs are subject to wide varia-
tions due to the difficulty of removing all rust, mll
scale, paint, etc. fromthe various surfaces that my
be encountered. The final surfaces will be uniform
in their degree of cleanliness, despite great differ-
ences in the original surfaces.
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A8 Photo((];raphic standards of conparison
may be used to define the final surface condi-
tion to be supplied under this specification.

For intact mll scale, for partially rusted mll
scale, for completely rusted mll Scale, or for

completely rusted and pitted surfaces, the
aprearance of the surface after Wite Metal
Blast Cleaning should correspond with pic-
torial standards ASa3, BSa3 CSa3 or DSa3
of SSPC-Vis 1-67T.

This correlation is cross-referenced in these visual
standards, which were devel oped by the Swedish
|VA and have been nutuall'y adopted by the
Swedi sh Standards Associ ation, the ASTM and the
SSPC. As additional standards become available,
particularly for initial surface conditions such as
previously painted steel, these may be included by
reference in the contract.

The color of the cleaned surface maybe affected
by the nature of the abrasive used.

A 10 Wth the agreenent of both contractual par-
ties, examnation under nagnification or exam na-
tion by chemcal methods may be used in the
evaluation of the cleanliness of the surface.
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SURFACE PREPARATI ON_SPECI FI CATI ON NO. 10
Near-VWhite Blast Cleaning

1. Scope

1.1 Thi's specification covers the requirenents for
near.white blast cleaning of steel surfaces.

2. Definition

2.1 Near-white blast cleaning is a method of prepar-
ing steel surfaces which, when viewed without magnifisa-
tion, shall be free of all visible oil, grease, dirt, dust, mll
scale, rust, and paint. Cenerally, evenly dispersed very
light shadows, streaks, and discolorations caused hy
stains of rust, stains of mll scale, and stains of Erevi ousl y
appflied paint nay remain on no more than 5% of the
surface.

3. Appearance of the Conpleted Surface

3.1 The surface shall. be roughened to a degree
suitable for the specified paint system

3.2 The appearance of the surface my be affected by
the Bamcul ar blasting abrasive used. Uniformly of color
my be affected by the grade, original surface condition,
and configuration of the material being cleared,as vell as
bﬁ discolorations frommll or fabrication marks, and the
shadowing from blast cleaning patterns.

3.3 SPCVIs 1 or other visual standards of surface
preparation agreed upon by the contracting parties maybe
used to further define the surface.

4. Reference Standards

4,1 The standards referenced In this specification are
listed In Section 4.4 and forma part of the specification.

4.2 The latest issue, revision, or amendnent of the
reference standards In effect on the date of invitation to
bid shall govern unless otherwise specified.

4,3 If there is a conflict between the requirenents of

any of the cited reference standards and the specification,

the requirements of the specification shall prevail.

4.4 STEEL STRUCTURES PAINTING COUNCIL (SSPC)
SPECI FI CATI ONS:

$P1 Solvent C eanl ng .
Ms 1 Plctorial Surface Preparation Standards
for Painting Steel Surfaces

%j Surface Preparation Before and After Blast
eani ng

5.1 Before blast cleanling, remove visible deposits of
ofl or grease by any of the methods specified in SSPCSP L.

5.2 AFTER BLAST CLEANING AND PRIGR TO PAINT.
ING PERFORM THE FOLLOW NG

52,1 Renove rust which becomes visible” when
viewed without magnification.

5.2.2 Remove visible deposits of oll, grease, or other
contamnants (see Section 5.1).

5.2.3 Remove dust and [oose residues fromdry
abrasive blast cleaning. Acceptable methods include
brushing, blow off with clean, dry air, or vacuum cleaning.
(When compressed air is used for blow off, use and min-
tain moisture and ol | separators and traps to provide a
clean and dry air supply.)

5.2.4 1f the surface vas wet abrasive blast cleaned,
rinse with fresh vater to which sufficient corrosion Inhib.
[tor has been added to prevent rustmg, or with fresh vater
followed by an inibitive treatnent. Supplement this clean.
ing by brushing, If necessary, to remve any residues.

5.3 Rectify surface inperfections which become visl.

ble after blast cleaning as specified in the procurement
documentss.

6. Blast Cleaning Methods and Qperation
6.1 METHODS:

6:1.1 Dry abrasive blasting using conpressed air,
bl ast nozzles, and abrasive:

6.1.2 Dry abrasive blasting using a closed cycle, recir.
culating abrasive system with compressed air, blast noz.
zle, and abrasive, with or without vacuum for abrasive
recovery;

6.1.3 Dry abrasive blasting, using a closed cycle,
recirculating abrasive systemwth centrifugal wheels and
abrasive;

6.1.4 et abrasive blasting using compressed air,
blast nozzles, water, and abrasive followed by rinse (see
Section 5.2.4).

6.2 OPERATION

~6.2.1 When compressed air Is used for nozzle blast.
ing, use and mmintain moisture and oil separators and
traps to provide a clean, dry air supply.

6.2.2 Performblast cleaning operations sc that no
d?na%e s (kione to partially or entlreiy completed portions
of the work.
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7. Blast Cleaning Abrasives

7.1 ABRASIVES SHALL CONFORM TO THE FOLLOW
ING REQU RENENTS:

.11 The abrasive shall be free of corrosion-produc”
|n? contamnants and also free of oil, grease, or other
deleterious contam nants.

7.1.2 Selection of abrasive size and type shall be
based on the type, grade, and surface condition of the
steel to be cleaned, and on the finished surface to be pro
duced for the subsequent paint system

1.1.3 The cleanliness and sizing of the abrasive shaft
be maintained to insure conpliance with this specifica.
tion.

8. inspection

8.1 Al work and materials supplied under this spect”
fication shall be subject to timely Inspection by the pur”
chaser or his authorized representative. The contractor
shall correct such work or replace such material as is
found defective under this specification. In case of dispute
the arbitration or settlement procedure established In the
procurenent documents, if any, shall be followed. if no
arbitration or settlenent procedure is established, the pro
cedure specified by the American Arhitration Association.
shal | be used.

8.2 The procurenent docunents covering work or
purchase should establish the responsiblity for testing
and for any required affldavit certifying full conpliance
wth the specification,

9. Safety

9.1 AH safety requirenents stated in this speclflca.
tion and its component parts apply In addition to any ap-

pllcable federal, state, and local rules and requirements,
They also shall be In accord with instructions and require.
ments of insurance underwriters,

10. Notes

101 While every precaution is taken to insure that all
infornation furnished In SSPC specifications is as ac.
curate, conplete, and useful as possible, the SSPC cannot
assune responsibility or incur any obligation resulting

fromthe use of any materials, paints, or methods specified
therein, or of the specification Itself.

10.2 A Comentary Section is available (Chapter 2 of
Volume 2 of the Steel Structures Painting Manual) and con.
tains additional information and data relative to this spec.
ification. The Surface Preparation Comentary is not part
of this specification. The table below lists the subjects dis.
cussed relevant to near.white blast cleaning and appro
priate Comentary Section,

Subj ect Comentary Section
Abrasive Selection.......... 5.0
Degree of Cleaning . . ....... 11,0
FlmThickness ... ... ... ... 10.0
fohibitors . ... 9.0
Mintenance Painting . . . . ... 3.2
Rust Back . ................ 8.0
Surface Profile .. . . . .. .. 6,0
Visual Standards . . ......... 1.0
Wld Spatter .. 41

These paragraphs are the only ones that differ from SSPC SP 10-82

SSPC SP 5-82

SSPC SP_6-82

2. Definition

2.1 Wite netal blast cleaning is a nethod of preparing
steel surfaces which, when viewed without magnification,
shall be free of ail visible oil, grease, dirt, dust, mll scale,
rust, and paint.

32 The conpleted surface shall be cleaned to a gra%.
white metallic color. The a,opearance of the surface may be
affected by the Famcul ar blasting abrasive used. Uniformty
of color maybe arfected by the grade, original surface cond-
thon, and configuration of the material being cleaned, as well
as by discolorations frommll or fabrication marks, and the
shadow ng from bl ast cleaning patterns.

2. Definition

2.1 Commercial blast cleaning is a method of preparing
steel surfaces which, when viewed without magnification,
shall be free of all visible ~oil, grease, dirt, dust, mll scale,
rust, and paint. Generally evenly dispersed very light
shadows, streaks, and discolorations caused by stains of
rust, stains of mll scale, and stains of previously applled
gaj nt ey remain on no nore than 33% of the surface.
|ight residues of rust and paint may also be left in the
craters of pits if the original surface is pitted.

3.2 The agPear,ance of the surface my be affected by
the Famcul ar Dblasting abrasive used. Uniformty of color may
be affected by the grade, original surface condition, and con.
f|?urat|ono the material being cleaned, as well as by dls
colorations frommll or fabrication marks, and the shadow

Jag .~ fromblast cleaning patterns.
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Steel Structures Painting Counci

SURFACE PREPARATI ON SPECI FI CATI ONS
Surface Preparation Commentary

1. Introduction

Thi's Surface Preparation Comentary Is Intended to
be an ald for selecting the proper surface preparation
specifications for a given job and for determning when the
desired surface preparation is acconplished. The Com
mentary is not part of the actual specifications, but is in.
eluded In order to provide a better understanding of the
SSPC surface preparation specifications. In addition, sur-
face preparation specifications other than those published
by SSPC are referenced. o

The SSPC specifications, sumarized in Table 1, vere
thoroughly reviewed betwean 1975 and 1982 and represent
a broad consensus of users, suppliers, and public Interest
groups. Certain revordings vere effected for clarification
of the specifications, but no changes in the basic require-
nents were mede or Intended. Many details previously pre-
sented in the specifications thenselves are now found in
this Commentary.

2. Importance of Surface Preparation

The [ife of a coating depends as much on the degree
of surface preparation as on the subsequent coatlng
sKstem Surface preparation, therefore, should receive
thorough consideration. The primary functions of surface
preparation are:

| To clean the surface of material that will induce
;%renature failure of the coating system

¢ To provide a surface that can be easily wetted for
good coating adhesion.

[t must be borne In nind that all coating systems will
fall eventually. However, nost premature coating failure
can be attributed to Inadequate surface preparation or
lack of coating adhesion.

Typical contanm nants that should be removed during
surface Freparation are moisture, oil, grease, chloride
salts, sulfate salts, rust, corrosion products, and dirt. MII
scale Is erratic In Its effect upon the performance of coat.
Ings. Tightly adhered or Intact mll scale does not have to
be renoved for mld atnospheric exposure. If, however,
the steel surface I's to be coated wth primers with |ow wet.
tIng properties or exposed to severe environments such as
cheni cal exposures and Immersion In fresh or salt veter,
|hen removal of mll scale by blast cleani n%to a mninum
SSPC.SP 10, “Near.White Blast Cleaning,” 18 necessary,
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3. Initial Surface Conditions

~The amount of work, tine, and money required to
achieve any particular degree of thoroughness of surface
preFaraHon Wi ll depend upon the initial condition of the
surtace to be cleaned. It is mch nore difficult to remove
contamnants fromrusty steel than fromintact mll scale,
Therefore, it is necessary to consider the anount of mll
scale, rust, old paint, contamnation, and pitting on the
surface to be protected. Although there are almost an in-
finite nunber of Initial conditions, they can be broadly
divided into three categories as follows:

| New construction —steel not previously painted:

| Maintenance —previously painted oeel:

+ Surface inperfections —common to both new con.
struction and maintenance.

3.1 NEWCONSTRUCTI ON: The first four surface con

ditions (designated A through D) are based upon the rust.

%rade classifications of SSPGVIS 1, “Pictorial Surface
reparation Standards for Painting Steel Surf aces.” Nor-

mal 1y, a nore thorough surface preparation should be

KsedBvuth rustgrades Cor D conpared with rustgrades
or B

A Steel surface covered conpletely with adherent
mil scale wth little, if any rust (SSPG-Vis 1 —Rust-
grade A).

B Steel surface which has begun to rust, and from
which the mil scale has begun to flake (SSPCVIS 1
— Rustgrade B).

c Steel surface fromwhich most of the mll scale has
rusted away or fromwhich it can be scraped, but
wthlittle pitting visible (SSPG-IS 1- Rustgrade C).

D Steel surface where the mll scale has rusted away
and where pitting I's visible (SSPG-Vis 1 —Rust.
grade D).

3.2 MAINTENANCE Four grades of previously painted
steel have also been established and represent the range
of Initial surface conditions encountered In maintenance
repainting. The maximm amounts of rust In grades E F,
G and Hrepresent a geometric progression Wth each per,
centage ten tines that™ of the preceding grade (0.1% 1'/0,
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TABLE 1
SUMVARY OF SURFACE PREPARATI ON SPECI FI CATI ONS
SSPC SSPC.Vis 1 A

Specifi cation Phot ogr aph Descri pti on
SP 1, Solvent Removal of oil, grease, dirt, soil, salts, and contamnants by

C eaning cleaning with solvent, vapor, alkali, emulsion, or Steam
SP 2, Hand Tool B C D82 Removal of loose rust, loose mll scale, and |oose paint to

( eani ng P degree specified, by hand chipping, scraping, sanding,

and wire brushing.

SP 3, Pover Tool B C D83 Removal of loose rust, loose mll scale, and [oose paint to degree
( eani ng P specified, by power tool chipping, descaling, sanding,
wire brushing, and grinding.

SP 5 White Metal A B C D53 Removal of all visible rust, mll scale, paint, and foreign matter
Blast Cleaning n o by blast cleaning by wheel or nozzle (dry or wet) using sand,
grit, or shot. (For very corrosive atnospheres where high cost
of cleaning I's “warrant~d.)

SP 6, Commercial C DSa? Blast cleaning until at [east two-thirds of the surface area is free
Blast 0 eaning ! of all visible residues. (For rather severe conditions
of exposure.)

SP 7, Brush-Cff B C DSal Blast cleaning of all except tightly adhering residues of mil
Blast Ceaning Py scale, rust, and coatings, exposing nunerous evenly distributed
flecks of underlying metal.

P8, Pickling Conplete removal of rust and mll scale by acid pickling, duplex
pickling, or electrolytic pickling.
SP 10, Near-Wite B C DSl Blast cleaning nearly to White Metal cleanliness, until at |east
Blast (O eaning o ' 95%0 of the surface area is free of all visible residues. (For
high humdity, chemcal atmosphere, marine, or other corrosive
envi ronments. )
Vis 1, Pictorial Surface Phot ographi ¢ standards used as specification; optional supplenent to SSPC -
Preparation Standards for Surface Preparation Specifications 2,3,5,6,7, and 10.
Painting Steel Surfaces
Vis 2, Standard Method of A geonetric nunerical scale for evaluating degree of rusting of painted
Evaluating Degree of steel. Illustrated by color photographs and black and white dot diagrans.
Rusting on Painted
Steel Surfaces
10% 100%. These grades are consistent with those es- Cotar : .
tablished in the photographic standard SSPG-VIS 2/ ASTMD EJLISEEQ{’/: gg,z l_O(FE; rrnaljles s6ca}|0e,8)or loose paint film
610, “Standard Method of Evaluating Degree of Rusting on ks g S .
Painted Surf aces.” G Paint thoroughly weathered, blistered, or stained;

£ paint al | , . h up to ten percent of surface i's covered.with rust,
aint almst |ntact; some primer my show rust rust blisters, hard scale or loose paint film very lit-

covers less than one-tenth of one percent of the tie pitting visible (SSPCVis2— Rustgrades 4 to 6).

s_urf_ace (3PC.vis 2 —Rustgrades 8.t° 19)' H Large portion of surface is covered wth rust, pits,
F Finish coat sonewhat weathered; primer my rust nodules, and non-acherent paint. Pitting is VIS

show sllght staining or blistering; after stains are Ible (SSPC-VIS 2 - Rustgrades O to 4).
wiped off, [ess than one percent of area shows rust,
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In approximating estimates of rust percentages,
photographs and schematic diagrams of the type shown in
SSPC.Vis 2 can serve as practical aids. Figure 1 of the
Quide to SSPC.Vis 2 shows a series of 1.5 inch squares
with black dots representing various area percentages.
These diagrans are not intended to reproduce the appear-
ance of actual rust patterns but merely to serve as a quide
forejudging the percentage of surface covered by rust (after
removal of stains) or rust blisters. The SSPC Painting
System Comentary will also help in estimting surface
preparation requirenents.

Comments on surface preparation for maintenance
repainting are given in SSPC.PA Quide 4, “Guide to
Mai ntenance Repainting with G| Base or A'kyd Painting
Systens.” This quide includes a description of accepted
practices for retaining old, sound paint, remving unsound
paint, feathering, and spot cleaning.

4. Surface Imperfections

Surface inperfections can cause premature failure
when the service is severe. Coati nr[rs tend to pull away
fromsharp edges and projections, leaving little or no
coating to protect the underlying steel. Cther features
which are difficult to properly cover and protect Include
crevices, weld porosity, lamnations, etc. They are dis-
cussed below. The high costs of the methods to remedy
the surface inperfections requires weighing the benefits
of edge rounding, weld spatter removal, etc., versus a
potential coating failure.

Poorly adhering contam nants, such as weld slag resi-
dues, loose weld spatter, and some mnor surface | am na-
trons rrey be removed during the act ual surface prepara
tion operation (e.g., blast cleaning). Aternat eIJ other
face defects —such as steel |am natrons el porosrtles
or deep corrosion pits —my not be evi dent until the sur-
face preparation operation has been done. Therefore,
the timng of such surface repair work may occur before,
during, or after prelimnary surface preparation operatrons
have begun.

4.1 VELD SPATTER Veld spatter should be renoved
prior to blast cleaning. Most weld spatter, except that
which I's very tightly adnherent, can be readily renoved
using a chipping hamrer, spud bar, or scraper. Tightly
adhering weld spatter may require removal by grinding.

4,2 PORCSITY Areas of unacceptable porosity as
defined in the Anerican Vlding Society standard AWS
DL.1 should be filled with acceptable filler naterial or
closed over with a needle gun or peening hammer prior to
palnting. Acceptable weld profiles, arc strikes, and weld
cleaning are also addressed In Section 3 of “Structural
Vel ding Code” AV DL 1.

4.3 SHARP EDGES. Sharp edges, such as those nor-
mlly occurring on rolled structural members or plates, as
well as those resulting fromflame cutting, welding, grind-

Surface Preparation Comentary
November 1, 1982

ng, etc., and especially shearing, may be renoved by any
surtable method (e.g., grinding, mechanical san inﬂ,
filing). Care should be taken to ensure that during the
renoving operations, new sharp edges are not created.

4.4 PITS Deep corrosion pits, gouges, clanp marks,
or other surface discontinuities may require grinding prior
to painting. The surface will require filling.

4.5 LAMNATIONS, SLIVERS: Rolling discontinuities
(laps) may have shar pJ) rotruding edges and deep penetrat-
Ing crevices and such defects should be elimnated prior to
painting. Various methods can be used to elimnate mnor
slivers (e.q., scraping and grinding). Al sharp fins, projec-
tions, or edges should be removed.

4.6 CREVICES: Areas of poor design for corrosion
protection, such as tack or spot welded connections, back-
to- hack angl es, crevices, etc., may require special atten.
tion. Were possible, such deficiencies should be cor.
rected by structural or design nodification. Were thisis
not possible, particular consideration should be devoted
to mnimze the effect of such deficiencies.

5. Abrasive Selection

The selection of the size and type of abrasive which
Wil most effectively and econom caIIy produce the desired
surface finish is not, unfortunately, an exact science,
because of the many variables involved. These variables
include at least the fol |l ow ng:

| The nature of the steel being cleaned i.e., the hard
ness and the degree of rusting which may have
devel oped prior to blast cleaning.

| The basic purpose for blast cleaning, which may in-
clude either new construction or maintenance and
repair prograns.

| The type of surface finish desired, i.e., degree of
cleanliness and height of profile required to meet
the specification or requrrenent of the paint to be
applied. See SSPC report on “Surface Profile for
Anti-Corrosion Paints.”

| The type of blast cleaning systems which may be
employed, e.g., centrifugal wheel or airblast recir-
curating abrasive systems for shop or on-site clean-
ing, or on-site, open nozzle airblasting with non-
recoverabl e abrasives

In general, select the smallest size abrasive that wll
produce the desired cleaning results. Usually, this will give
the fastest, most economcal cleaning operation.

CGeneral Information concerning the chemcal and
physical properties of cast steel shot and grit, and the
physi cal properties of various non-metallic abrasives
along with information on their usage, are presented In
the following sections.
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5.1 CAST STEEL ABRASIVES: Steel shot consists of

nearly spherical particles of steel obtained by granulating
a molten streamof netal with water, air, or other methods.
Steel shot will generally conformto the Society of Auto-
motive Engineers SAE J827 (Recommended Practice) In
terns of hardness, chemcal conposition, size, and mcro.
structure.

Cast steel grit consists of angular particles f)roduced
by crushing steel shot (SAE J827). Steel grit Is available In
a wide range of hardnesses, from30 to 66 Rockwell C pro-
duced by varying the tenpering time cycles to which the
grit is subjected. Generally, the three hardnesses nost
commonl y produced are In the ranges of 40-50 Rockwell C,
55-60 Rockwel| C and 60-66 Rockwell C. The first two hard-
ness ranges are used for structural steel, and the latter is
used primarily for selective application where deep, con-
sistent, sharp etched finishes are required, or where
moderate etches on extremely hard surfaces are needed.

Steel shot will produce a peened surface texture
Whereas steel grit produces nore of an etched surface tex-
ture. The etch becomes more pronounced with increasing
abrasive hardness.

Typical applications of various steel abrasives, refer-
ring to rustgrade classifications described in Section 3.1
are;

Z Shot: Commonly used for Rustgrades A and B.

£ Git (40-50 RC): Most effective on Rustgrades C and
D, but also comonly used for Rustgrades A and B.
Z Shot/Grit (Shot 40-50 RUGit 55-60 RC Mxture):
This is not comon practice; however, it is accept-
able for all Rustgrades, particularly for Rustgrades
Cand D NOTE Such a mxture is difficult to main-
tain in the desired proportions In a workmx (opera-
ting mx) of shot/grit since the.Prit, being har der
and more friable than the shot, will break down at a
faster rate than the shot. However, the desired pro-
portions of shot/grit can be maintained, In the oper-
sting mx, provided new abrasive added to the
machine is of the proper proportions. Generally
speaking, the amount of grit in the new'y added mx
mst be greater than the amount of grit desired in
the operating mx. Mintaining this type of operat-
ing mx therefore demands careful attention and
close control of abrasive additions by the operator.

Tables 2, 3, 4A and 4B summarize the properties of
metallic abrasives, types and sizes most commonly used
for various cleaning operations, and the SAE shot and grit
size specifications,

5.2 NON-METALLIC ABRASIVES will vary in shape,
size, hardness, and density. The abrasives should be clean
and free fromcontamnants, and graded properly for the
sEeci.fic product. Tables 5, 6 and 7 provide Informtion on
abrasive selection.
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TABLE 2
STEEL SHOT AND GRIT SPECI Fl CATI ONS

Property Shot @it
S I%bEw abrasi ve Al miterial s screened to et
as rranu?actured or exceed SAE HI444 and SFSA
#0.66 Speci f1cat1 ons
NLSTRY
rn %r}lese kil %8 % (2)0 i
{11.¢on 8'. %t% %80‘%
% ur <0.05 %
osphor ous <0.05 %
M CROSTRUCTURE , .
UmforW,y te eredd mrensite,
Wt Time, el arstributed
carpi des, i ?n¥ Carbrde nef.
works, transtorpmtion product%
decarburized surfaces, inclu.
sions,  and ﬂuenc cracks
are  undesirables.
HARDNESS:
Commonl y used 40 to 50 RC 40 t0 50 RC
structural steel 40 to 60 RC

11 SAE&Soci ety of Automotive Engineers, Inc.)
400 Commonweal th Drlve
Wrrendale, PA 15096

SAFA (Steel Founders” Society of Anerica)
20611 Center Ridge Road
Rocky River, Chio 44116

[2] Both cast steel shot and grit of hardnesses in the range of from30 to 66
Rockwell C may be purchased. However, the abrasives of less than 40
RC and greater than 60 RC are Penerally used for —applications other than
surface preparation of structural steel.

[3] Abrasive manufacturers Identify steel ?ril by designations. which include
two or nore prefix letters, followed by fhe nufber size. Prefix letters are
different for each of the abrasive suppliers for any given hardness range.

[4] It Is extremely inportant that contractual docunents which specify
abrasives to be used clearly deslignate the abrasive by size and by hard.
ness.
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CAST GRIT SPECI FI CATIONS FOR BLAST CLEANING
Screen Opening Sizes and Scresn Numbars with Mini [+ Iative P tages Allowed on Cotresponding Screens
NBS Screen SAE Grit Number
Screen Standard® Size
Ne, (mem) {in)
G10 Gi2 ane ats a8 az2s G40 aso aso G120 G200 Q328
4 4715 0.187 — - - - - - - - - - — —
5 4.00 0.157 - - -— - -_— -— - -— — — - -
[ 335 0.132 - - -— - - - . - - - —_ -
7 2.80 0.1 All Pass - - - - - - - - - —_ -
8 236 0.0937 -— All Pass - — - -— - - - - - -
10 200 0.0787 80% —_ All Pass — - - - - - - - -
12 170 0.0661 €0% 80% - All Pass —_ - — -— - -— - -
14 1.40 0.0555 - 90% 80% - All Pass - -_ - -— -— -— -
16 1.18 0.0469 - - 0% 5% - All Pass - - - - - -
18 1.00 0.0394 - . - 85% 5% - All Pass - - — - -
20 0.850 0.0331 - -— - - - — - - - - - -
25 0.710 0.0278 - - -— - 85% 70% - All Pass - - - -
0 0.600 0.0234 - - — - - - - - - - - -
35 0.500 0.0197 - . —_ - - — P - - - - -
40 0.425 0.0165 - - - - - 80% 70% - All Pass - - -
45 0.355 0.0139 - - - - - - - - - - - -
50 0.300 0.0117 - - — -— - -— 80% 65% - All Pass - -
80 0180 0.007 - - -— - -— - - 5% 65% - All Pass -
120 0.125 0.0049 - - - - - - - — 75% 80% - All Pass
200 0075 0.0029 - . - - -— - - -— — 70% 55% -
325 0.045 0.0017 —- - - - - - _ - - - 65% 20%

“Corresponds to 150 Recomendati on,

CAST SHOT' AND GRIT_SI ZE SPECI FI CATI ONS
FOR PEENING AND CLEANI NG-SAE J444a

SAE Recommended Practice*

Report of Production Division approved January 1946 and last re-
vised by Mechanical Prestressing of Metals Division Novenber
1976.

[This SAE Recommended Practice pertains to blast
cleaning and shot peening and provides for standard cast
shot and grit size nunbers: It supersedes the previous SAE
Recommended Practice, Shot for Peening. For shot, this
nunber corresponds with the aperture size of the nomnal
screen. For grit, this number corresponds with the number
of the nomnal screen with the prefix Gadded. These
screens are in accordance with the National Bureau of Stan-
dards series as given in ASTME 11, Specification for Sieves
for Testing Purposes.

The acconpanying shot and grit classifications and
size designations were fornulated by representatives of
shot and grit suppliers, equipment manufacturers, and auto-
motive users who constituted the Shot Peening Division of
the Iron and Steel Technical Conmttee.]

Shot shoul d be round and solid. When used for peening
or cleani n?, round, solid shot withstands breakage better
than irreqularity shaped or porous particles.

As used in the actual peening process, it is highly
desirable that the shot be reasonably spherical and reason-
ably solid. It must be within the desired size limts.

Since it my be nore economcal for the user to ne
chantcal |y season the shot, the degree of control of shape
and quality of shot may be established by agreenent be-
tween user and shot supplier.
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Testing Procedure

(a) Arotating and tapping type of testing machine
shal| be used.

(b) The shaking speed shall be 275-295 rpm

(c) The taps per mnute shall be 145-160, when tap
ping mchines are used.

2. The size of the sample shot shall be 100 g, to be ob
tained froma representative quantity.

3. Screening sieves shall be in accordance with the
National Bureau of Standards series as given in
ASTME 11, They shall be of the 8 in. (203 mj diam
eter series, of either standard Lin. (25 mm or 2in.
(51 ) hei ght.

4, The time of test shall be 5 mn £ 5s for shot size up
to and including U.S Standard Screen size 35; and
10 mn £ 55 for finer screen sizes.

5. Any alternate method agreed upon between the sug-
plier and user which gives equivalent results will pe
acceptable.

Git for Cleaning —See Table 4B.

Oross References:

SAE J827 —Cast Steel Shot: for information on Corn.

position and Shapes.

SAE J445 - Metallic Shot and Git Mechanical Test.

ing: for information on Shot Quality Determ nation.

—

*Reprinted with the permission of the Society of Autonotive
Engi neers, Inc., 400 Commonwealth Drive, Vérrendale, PA 15096.
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TABLE 5
PHYSI CAL DATA ON NON- METALLI C ABRASI VES
Har dness Bul k Free  Degree
(Mbhs Sp. Densi ty Slica of
Scale)  Shape @. (Iblcu ft) Color W. % Dusting Reuse
Naturally Qecurring Abrasives
SANDS
Silica 5 Rounded  2to3 100 Vhite 90+  Hgh Poor
M neral S5to7T Rounded 3tod 125 Variable <5 Medi um Good
FLINT 6.7to 7  Angular 2t03 80 Lt. Gey 90+ Mdium  Good
GARNET Tto§  Angular 4 145 Pink N | Medium  Good
ZI RCON 1.5 Cubi ¢ 4.5 185 hite Nl Low Good
NOVACULI TE Angular 2.5 100 White 90+  Low Good
By-product Abrasi ves
SLAGS:
Boi | er 1 Angul ar 2.8 85  Black N | H gh Poor
Copper 8 Angul ar 3.3 110 Bl ack N| Low Cood
Ni ckel 8 Angul ar 2.7 85 Green NI H gh Poor
WALNUT SHELLS 3 Cubi ¢ 13 45 Brown Nl Low Poor
PEACH SHELLS 3 Cubi ¢ 1.3 45 Brown Nl Low Poor
CORN COBS 4.5 Angul ar 1.3 30 Tan N | Low Good
Manuf act ured Abrasi ves
SI'LI CON CARBI DE 9 Angul ar 3.2 1056 Black N| Low Good
ALUM NUM OXI DE 8 Bl ocky 4.0 120 Br own Nl Low Good
G ASS BEADS 5.5 Spherical 2.5 100 O ear 67 Low Cood
TABLE 6 TABLE 7
TYPE OF M NERAL ABRASI VE RECOWWENDED FOR THRESHOLD LIMT VALUES TLV)
VAR QUS BLAST CLEANt NG OPERATI ONS FOR M NERAL DUSTS
Bulk Density Size Range’ Hardness Substance Threshold Limit Value
(Ibsieu 1) SILICA (Crystalline):
>100 <100 Coarse Modlur'n Fine ; Hard  Solt Quartz 300/ (% quartz + 10) mppet?:?
Neow Steel X X X Crlistobalite Use one-half value trom quartz
Fadricated New Stee! b3 X X formula
Heat-Treated Steel X X Dlatomaceous Earth 1.5 mg/cu m, Respirable dust
Heavy Steel Plate X X X SILICA (Amorphous): 5 mg/cu m, Total dust (all sample
Cotroded Steel X X X 2 ::fcﬂ m, Respirable dust (<5
Weld Scale X X X microns)
Brush Blast X b X SILICATES (<1% Quartz):
Repalr Work X X X Asbestos, all forms 5 fibersicc > 5 microns in length
Maintenance Graphlte (Natural) 15 mppet®
Mica 20 mppcf!
[1] Coarse: + #20 N8BS Screen Portland Cement 30 mppcf*
Medium: - #25 + 845 NBS Screen Soapstone 20 mppct'
Fine: - #50 NBS Screen Talc {(Non-asbestiform) 20 mppct'
Talc (Fibrous) Use asbestos limit
Tremolite See Asbestos

[1}) mppct: millions of parlicles per cubic fool of air, based on impinger
samples counted by light-field techniques.

{2] The percentage of quartz in the formula is the amount determined trom
airborne samples, except in those instances in which other methods
have been shown to be applicable.

{3] Reprinted from the American Conference of Governmental Industrial
Hyglenists bookiet entitied “Threshold Limit Values lor Chemical Sub-
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6. Surface Profile

Surface profile is a measurenent of the roughness of
the surface which results fromabrasive blast cleaning.
The height of the profile produced on the surface Is
measured fromthe bottoms of the Iowest valleys to the
tops of the highest peaks. .

The profile depth (or height) is dependent upon the
size, type, and hardness of the abrasive, particle velocity
and angle of inpact, hardness of the surtace, and anount
of recycling of working mxtures of grit and shot.

Therefore the maximm permssible size of the abra-
sive particles wll depend upon the paint systemthick-
ness. The allowable “maximum hei ght of the profile i's usu.
ally dependent upon the thickness of paint to be applied.

SSPC studies have shown that netallic abrasives
larger than those which will pass through a #16 NBS
screen nay produce a profile which is too deep to be ade-
quately covered with a si n%le coat of primer. Accordi nglg,
I't I's recommended that the use of larger abrasives be

avoi ded whenever possible. However, when heavy nill

scale or rust are present, abrasives of a larger size maybe
needed. In these cases two coats of shop primer should be
applied Instead of the usual one coat.

~ Table 8 gives the range of maxi mm and averaqe 11:VE
imum profile heights to be expected under normal good

7. Visual Standards

Note that visual standards, when used in conjunction
with SSPC specifications, give only an approximation of
the final surface condition. It is cautioned, therefore, that
any visual standards should be considered a suppl enent
to, and not a substitute for, surface preparation specifica-
tions. The use of the visual standards in conjunction with
SSPC speci fications is required only when they are speci-
fied in the procurement docunent covering the work. It Is
recommended, however, that the use of visual standards
be made mandatory in the procurement document.

1.1 SSPC-Vis 1, “Pictorial Surface Preparation Stan-
dards for Painting Steel Surf aces,” are available as a
separate publication of color photographs. They were orig.
inaily prepared by the Swedish Standards Institute Corro.
sion Conmttee, supplemented by the SSPC, and approved
by the American Society for Testing and Materials (ASTM,
Swedish Standards Institution (SLS), Danish Standards
Associ ation, Standards Association of Australia, Jugo
slovenski Zavod Za Standardizaciju, European Committee
of Paint and Printing Ink Manufacturers’ Association,
Anerican National Standards institute (ANSI), National
Association of Corrosion Engineers (NACE), and the Steel
Structures Painting Council (SSPC). They may be obtained

operating conditions (wheel and nozzle). If excessively fromthe SSPC ASTM or SIS,

high air pressure or wheel speed is used, the profile my
besignificantly higher.

Profile Conparators are available fromthe SSPCto
aid inestimting the average maxinumprofile of surfaces
blasted with sand, steel F(};rit, and steel shot.

A report, “Surface Profile for Anti.Corrosion Paints,”
IS available fromthe SSPC describing methods of measur-
ing profile, and relating profile to blast cleaning conditions
and to coating performnce.

TABLE 8
TYPICAL MAXIMUM PROFILES PRODUCED BY SOME
COMMERCIAL ABRASIVE MEDIA

Maximum Particle Size  Typlcal Proflle Helght (mil

Abrasive NBS Screen No. Maximum Av. Maximun

STEEL ABRASIVES":
Shot 230 -~ 118 + 820 29 202 22 203
Shot S280 - 18 + M8 35 +03 25 204
Shot S330 - 814 + 016 38 204 28 205
Shot S350 -812 + 833 45 =05 3.5 207
Grit G50 - 825 + 430 22 203 1.6 203
Grit G40 —-#18 + 820 3.4 204 24 205
Gnt G25 ~ 816 + M8 46 205 3.1 207
Grit G14 - 110 + 112 8.5 =08 51 209

MINERAL ABRASIVES:
Flint Shot Medium-Fine 35 204 2.7 204
Silica Sand Medium 4.0 205 285 204
Botlsr Slag Medium 4.6 205 1 205
Boller Slag Coarse 6.0 20.7 3.7 207
Heavy Mineral Sand  Medium-Fine J4 204 28 204

{1] Profile haights shown for steel abrasives ware produced with condltioned abrasiv(
of stabilized operating mixes in recizculating abrasive blast cleaning machines, Pr
{lie heighls produced by new abrasives having scrasn analyses shown in Tablas 4
and 4B wlll be appreciably higher
Cast Steel Shot: Hardness 40 to 50 Rockwell C

Cast Steel Grit: Hatd 55 to 60 Rockwell C

The color photographs in the pictorial standard repre.
sent four rustgrades of hot-rolled structural steel surfaces,
described as A B, C and Din Section 3.1 Approxinate
reproductions of some photographs are included as part of
the Quide to SSPG-Vis 1. The SSPCVis 1 standard book
also Includes two degrees of thoroughness of hand clean.
ing and three or four degrees of blast cleaning for each of
these four rustgrades. The SSPG-Vis 1 photographs depict-
ing the Prades of surface preparation prior to painting are
cross-rererenced to the SSPC surface preparation specifi.
cations in the Quide to SSPGVis L.

7.2 NACE STANDARDS TM 01.70 AND TM 01.75: The
National Association of Corrosion Engineers has devel.
oped visual standards for evaluating the degree of cleanli-
ness of steel blast cleaned with sand, steel grit, or steel
shot. Steel test panels have been individually cleaned to
each of the four degrees of blast cleaning and sealed with
plastic to prevent rusting. Both NACE and SSPC have been
careful to see that NACE Grades 1 (Wite), 2 (Near-White),
3 (Comrercial), and 4 (Brush. Cff), and their definitions cor,
r,esFond closely to those of SSPC.SP 5, 10,6, and 7 respec-
tvely.

7.3 OTHER PHOTOGRAPHI C STANDARDS. The
Arerican Rust Standard System Inc., has issued photo
%raphs I1lustrating 24 degrees of rustiness in uncleaned,
ot-rolled steel.

The Production Technical Society (Japan) has printed
color illustrations of wash primed and zinc.rich primed
steel before and after weathering and re-cleaning. The
phot ographs of the Shiphuilding Association of Japan Il.
lustrate the appearance of painted, unpainted, welded,
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and flane-cut steel before and after various degrees of
damage or weathering.

The Society of Naval Architects and Mrine Engineers
(SNAME) has issued a hooklet of photographs illustrating
typical appearances of painted and unpainted steel before
and after being blast cleaned to grades “in between’
SSPC-SP 5, 6, 7, and 10.

The State of Maryland pictorial standards for shot
blasting contain two photographs representing the sur-
face conditions of SSPC-SP 6 (Commercial) and SSPC SP
10 (Near-Vhite) blast cleaning. (Steel rusted beyond SSPG
Vis 1, Rustgrade Cis deemed unacceptable.)

7.4 PRQIECT PREPARED STANDARDS Prepared
steel will often appear differently fromthe photographic
standards due to variations ininitial surface conditions,
abrasives being used, and so forth. Because of difficulties
in conparisons, it is sometines recomended that the
contractor provide blast cleaned sanples representative
of the steel to be blasted which, by mutual agreement of
the owner and the contractor, are representative of the re-
quired surface cleanliness and appearance. Suggested
dimension of the reference steel panels are 6 x 6" x 3/16"
m ni num (approximately 15 cmx 15 cmx 0.5 cm. The bl ast
cleaned panel's should be conpletely protected from corro-
sion and contanination, and maintained as visual refer-
ence standards for the duration of the project.

8. Rust Back

Rust back occurs when freshly exposed bare steel Is
exposed to conditions of high humdity, noisture, or a cor-
rosive atnosphere. The time interval between blast clean-
ing and rust back will vary greatly (frommnutes to weeks)
from one environment to another. Because of this factor,
timeliness of inspection is of great inportance. Inspection
mist be coordinated with the fabricators’ schedule of
operation in such a way as to avoid delay. Acceptance of
the prepared surface must be made prior to application of
the prine coat, because the degree of surface preparation
cannot be readil r verified after pai ntin%. To avoi d potential
deterioration of the surface, It nust be assuned that sur-
face preparation is accepted unless Inspected and re-
jetted prior to schedul ed application of prine coat.

Under normal mld atnospheric conditions it is best
to coat a blast cleaned surface wthin 24 hours after blast
cleaning. Under no circunstances should the steel be per-
mtted to rust back before painting, regardless of the time
el apsed.

Mbi sture condenses on any surface that is col der
than the dew point of the surrounding air. It is therefore
recomended that dry blast cleaning should not be con-
ducted when the steel surface is less than 5 F (3 C)
above the dew point.

Excessive weathering or exposure of steel to chem
ical fumes such as chlorides and sulfates prior to blast
¢l eaning should be avoided since Eitting of the steel may
Increase cleaning costs and makes removal of contam
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inants difficult. After blast cleaning, even slight residues

of chlorides, sulfates, or other electrolytes on the steel sur-
face my be harnful, and for some coatings, may cause
premature coating failure.

9. Inhibitors

Steel that Is wet blast cleaned will rust rapidly as a
result of the water. It is essential that Inhlbltors be added
to the water or applied to the surface imwediately after
blast cleaning to tenporarily prevent rust formation. The
coating should then be applied before any rusting is visible
on the surface.

A suitable inhibitive treatnent for blast cleaned sur.
faces is water containing 0.32% of sodiumnitrite and
1.28% by weight of secondary ammoni um phosphat e
(dibasic] alternatives are water containing about 0.2% by
wei ght of chromc acid or sodium chromate or sodium
bi chromate or potassium dichromate. NOTE: |f sol utions
containing either chromates or dichromates are used, pre-
cautions should be taken to protect personnel from hazards *
resulting from breathing spray or contacting, the solution.

10. Film Thi ckness

It is essential that anple coating be applied after
blast cleaning to adequately cover and protect the peaks
of the surface profile. Thus, the depth of the surface profile
shoul d be considered in determning the amount of
coating to be applied. For higher profiles a larger Coating
thickness should be specified. To assure that coatin?
thicknesses are proBerI measured from the peaks of the
profile, refer to SSPC.PA 2, “Measurement of Dry Paint
Thickness with Magnetic Gages.”

11, Summary of SSPC Surface Preparation
Specifications

Although these, specifications are primarily intended
for heavy netal or plate, most are also suitable for Iight
weight or thin section metal. Chviously, caution nust be
exercised when using nethods such as blast cleaning on
metal of thin section since danage by warping or from ex-
cessive peening of the surface may occur. CQccasions will
arise where these specifications will not result in the type
of cleaning desired. In such cases, the surface preparation
specifications may be nodified by the user to obtain the
result desired. Regardless of which nethods are used, ad-
jacent equipnent, pre-finished items, or surfaces that
could be damaged from the method of surface preparation
mst be protected. o _

(ccasionally in naintenance painting the previous
paint is inconpatible with the new paint. Under these cir-
cumstances all paint, regardless of condition, will have to
be removed. A mninum of SSPC. SP 6, “Commercial Bl ast
Ceaning” is usually necessary.

Vol'ume 1 of the Steel Structures Painting Manual
devotes several chapters to mechanical surface prepara-



necessary failures or to avoid unnecessarily stringent
specifications for the preparation of surfaces which will be
exposed In mld environments. Care in hand cleaning is
also especially inportant if the prime coat is to be applied
by spray.

The hand cleaning specification requires that oil and
grease, along with any salts, be removed prior to hand tool
cleaning as specified In SSPC-SP 1, “Solvent Ol eaning.”
On vel ded work, particular care should be taken to remove
as nuch welding flux, slag, and fume deposit as is possi-
ble since these are notorious In promoting paint failure on
wel ded joints. All loose matter should be removed fromthe
surface prior to painting, blowng It off with clean, dry, oil-
free compressed air; brushing, or vacuum cleaning are
satisfactory nmethods.

11.2.1 Loose Rust: Determnation of the degree of
cleaning required to comply with this specification is often
very difficult. The problemis in establishing whether a
residue is “adherent” or “loose.” The specification con-
siders the residue adherent if it cannot be Tifted with a dull
putty knife, a somewhat subjective criterion,

(e possible solution 1s to establish a standard of
cleaning through use of a specified cleaning procedure in
which the type of brush, force, speed, etc., are stipulated.
The surface for the standard (or the control) should be a flat
portion of the surface actually to be cleaned.

It s enphasized that this establishes a standard of
cleanliness, but not a production rate. As long as the sur-
face is cleaned as well as that in the standard cleaning,
the actual production rate is not in question. The standard
I's of value in case of any difference of opinion as to
whether or not the surface has been properly cleaned.

11.2.2 Visual Standards: If mJtuaII% agreed upon,
SSPG-I'S 1 or other visual references may be used to sup-
plement the cleaning criteria of this specification. For par-
lally rusted mll scale, for conpletely rusted mll scale, or
for conpletely rusted and pitted surfaces, the appearance
of the surface after hand tool cleaning should correspond
topictorial standards BSt 2, C& 2, or D& 2 of SSPGWIS 1.
Qher cleani ng specifications and visual standards are
described In Sections 7 and 12 of this Comentary.

11,5 SSPC.SP 5, “WHI TE METAL BLAST CLEANING':
Wite Metal Blast Cleaning isgenerally used for ex-
posures In very corrosive atmospheres and for immersion
service where the highest degree of cleaning I's required
and a high surface preparation cost is warranted.

Blast cleaning to white netal will result In high per-
formance of the paint systems due to the conplete
remval of all rust, mll scale, and foreign matter or con-
tamnants from the surface, In ordinary atnospheres and
general use white metal is seldom warranted,

The use of this grade of blast cleaning without rust
back i particularly difficult in the environments where it is
mst needed as a preparation for painting; for example, in
humd chemcal environnents. White Metal Blast C eaning
shoul d be conducted at a time when no contam nation or
rusting can occur, and when prompt painting is possible. A
good rule Is that no nore surface should be prepared for
painting than can be coated the sane day.
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Vhen thi's specification is used in maintenance paint.
ing, specific instructions should be given on the extent of
surface to be blast cleaned in accordance with this specl-
flcatlon and the anount of spot cleaning required. In main
tenance painting it is not ordinarily intended that sound,
adherent ol d paint be renoved unless it is excessively
thick, inflexible, or inconpatible with the specified paint
system SSPC-PA 1, “Shop, Field, and Maintenance Paint-
ing,” and SSPC-PA Guide 4, “Cuide to Mintenance Re-
painting with Ol Base or Alkyd Painting Systems,” cover
additional maintenance painting procedures.

11.5.1 Visual Standards: If nutually agreed upon,
SSPG-Vis 1 or other visual references may be used to sup-
plement the cleaning criteria of this specification. For par-
tially rusted mil scale, for conpletely rusted mll scale, or
for conpletely rusted and pitted surfaces, the appearance
of the surface after White Metal Blast Cleaning should cor-
respond to pictorial standards ASa3, BSa3 CSa3 o
D Sa 3 of SSPC-Vis L. The color or hue of the cleaned sur-
face may be affected by the nature of the steel, the abra-
sives, and by previous painting. Cther cleaning specifica-
tions and visual standards are described in Sections
12 of this Comentary.

11.6 SSPC-sP 6, “COWERCIAL BLAST CLEANING':
Comercial Blast Ceaning should be employed for all
general purposes where a high, but not perfect, degree of
blast cleaning is required. It will remove all rust, mll scale,
and other detrimental matter fromthe surface, but will per-
mt agreat deal of staining fromrust or mll scaletore
min. The surface wll not necessarily be uniformIn color,
nor will all surfaces be unifornty clean. If the cleaning
done according to this specificationis |ikely toresult Ina
surface unsatisfactoty for severe service, then Near-Wite
Blast Oeaning or White Metal Blast Cleaning should be
specified. The advantage of Comercial Blast O eaning
[Tes in the [ower cost for satisfactory surface preparation
for the majority of cases where blast cleaning is believed
to be necessary.

Vhen this specification is used in maintenance paint-
ing, specific Instructions should be given on the extent of
surface to be blast cleaned in accordance with this spec-
ification and the amount of spot cleaning required. In
maintenance painting it is not ordinarily intended that
sound, adherent old paint be removed unless it is exces-
sively thick, inflexible, or incompatible with the specified
paint system SSPC.PA 1, “Shop, Field, and Mintenance
Painting, ;" and SSPC-PA Quide 4, “Guide to Mintenance
Repainting with O/l Base or Alkyd Painting Systens,”
cover additional nmmintenance painting procedures.

11.6.1 Visual Standards: If mutually agreed upon,
SSPCG-W6 1 or other visual references may be used to sup-
plement the cleaning criteria of this specification. For par-
tially rusted mll scale, for completely rusted mll scale, or
for completely rusted and pitted surfaces, the appearance
of the surface after Comercial Blast Cleaning should cor-
respond to pictorial standards C Sa 2 or D Sa 2 of SSPC
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Vis 1. NOTE The current B Sa 2 photograph (1982) is not
representative of Commercial Blast Cleaning. Aso note
that a photograph I's not available for a comercial blast
over an intact mll-scale. bearing surface, as this is con-
sidered inpractical. The color or hue of the cleaned
surface may be affected by the nature of the steel, the
abrasives, and by previous painting. Cther cleaning speci-
fications and visual standards are described in Sections 7
and 12 of this Commentary.

11.6.2 A with all SSPC sPepifications, the referenced
standard In effect on the date of invitation to bid shall gov.
ern unless otherwise specified.

11.6.3 Besides a change in format, the mgjor differ-
ence between this 1982 revision of SSPC-SP 6 and the
eariler (1963) version is a change In the wording but not in
the meaning of the cleaning requirement. Section 2.2 of
the earlier version contained the words “each square
inch.” The present revision in Section 2.1 simply refers to
“surface.”

|t the specifier prefers the cleaning description of the
?ﬁnlier version the specification should be Invoked as
ol | ows

“SSPC. SP 6, ‘Commercial Blast Ceaning'

except that the words ‘33°A of the surface’ shall
be changed to read ‘33%of each square Inch of

surface” in the second sentence of Section 2.1."
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11,10 SSPC.SP 10, “NEAR WH TE BLAST CLEANING':
In many exposures involving a combination of high hu-
mdity, chemcal atmosphere, marine, or other corrosive
environment, the use of White Metal Blast O eani n(]; was
found to be overly expensive due to the disproportionately
large amount of work required to remove the last vestiges
of streaks and shadows. The U S. engineers, naval ship-
yards, highway departnents, and the SSPC have found
that there are many applications in which these traces
can be tolerated without appreciable loss in coating life.
Therefore the need for a grade of blast cleaning beyond
that of commercial but less than White-Metai Blast Cean-
ing was denonstrated. This Near-Wite Blast O eaning
specification was developed to fill this need.

Near-Vhite Blast Cleaning should be enployed for all
general purposes where a high de?ree of blast cleaning is
required. it will renove all rust, mll scale, and other detri-
mental matter fromthe surface but permts streaks and
stains to remain. The surface will not necessarily be corn-
pletely uniformin color, nor will all surfaces be uniforny
clean. However, It is explicit in this specification that
shadows, streaks, or discolorations, if any, be slight and
be distributed unifornty over the surface - not concen-
trated in spots or areas.

The aavantage of Near-Wite Blast Cleaning lies in
the lower cost for surface preparation that is satisfactory
for all but the most severe service conditions. Depending
upon the initial condition of the new or previously painted
steel, it has been variously estimated that Near-White
Blast Cleaning can be carried out at a cost of 10.35%1ess
than that of Wite Metal Blast Cleaning. These numbers
are estimates only and will not hold true in all cases.

The verbal description, calling for at least 95%of the *
surface being equivalent to Wite Metal Blast Ceaning, is
based upon a iarge nunber of visual observations and a
limted number of light reflectivity measurements. it is
hoped that the amount of surface inpurity can be quan
titied by specific measurement technique, but efforts to ”
date have been unsuccessful except on a laboratory basis.
It I'shelieved, however, that a visual estimate of the
amount of residuals can be agreed upon between owner
and contractor.

VWhen this specifica..on is used in maintenance paint.
ing, specific instructions should be given on the extent of
surface to be blast cleaned In accordance with this speci-
fication and the anount of spot cleaning required. in main
tenance painting it Is not ordinarily intended that sound,
adherent ol d paint be removed unless it is excessively
thick, infiexibie, or Inconpatible with the specified paint
system SSPC.PA 1, “Shop, Field and Muintenance Paint.
ing,” and SSPC PA Cuide 4, “Quide to Mintenance Re-
painting wth O Base or Alkyd Painting Systems,” cover
additional maintenance painting procedures.

11.10.1 Visual Standards: If nutually agreed upon,
SSPC.Vi's 1 or other visual references MK' be used in place
to supplement the cleaning criteria of this specification.
For partially rusted mll scale, for completely rusted mll
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scale, or for completely rusted and pitted surfaces, the ap-
pearance of the surface after Near-White Blast C eaning
shoul d correspond to pictorial standards A Sa 2-1/2,
BSa212 CSa2l2 o DSa212of SSPGVis 1 The color
or hue of the cleaned surface may be affected by the
nature of the steel, abrasives used, and by previous paint-
ing. Qther cleaning specifications and visual standards
are described in Sections 7 and 12 of this Comentary.

11.10.2 As with all SSPC specifications, the refer-
enced standards in effect on the date of invitation to bid
shall govern unl ess otherwi se specified.

11,10.3 Besides a change in format, the najor differ-
ence between this 1982 revision of SSPC-SP 10 and the
earlier (1963) version is a change in the wording but not in
the neaning of the cleaning requirenent. Section 2.2 of
the earlier version contained the words “each square
inch." The present revision in Section 2.1 sinply refers to
“surf ace.”
| the specifier prefers the cleaning description of the
fea|r||ier version the specification should be invoked as
ol | ows:

*'SSPC.SP 10, ‘Near-Wite Blast Ceaning — ex-
cept that the words ‘5% of the surface’ shall he
changed to read ‘5% of each square inch of
surface’ in the second sentence of Section 2.1."

12. Qther Ceaning Specifications

The recomendations, specifications, and guides of
a number of other associations reference the Steel Struc-
tures Painting Council Surface Preparation Specifications,
including: American Association of State Hghway and
Transportation (fficials (AASHTQ); American Institute of
Steel Construction (Al ch; Arerican [ron and Steel in-
stitute (AISI); Anerican PetroleumInstitute (API); Ameri-
can Railway Bridge and Building Association (ARBBA);
Anerican Véter Morks Association (AWMW): Canadian in-
stitute of Steel Construction (CISC); Painting and Decorat-
ing Contractors of America (PDCA); Steel Plate Fabri-
cators Association (SPFA); and the Texas Structural Steel
Institute (TSSI). They are also used by many state highway
departments and other federal, state, and local agencies.

The National Association of Corrosion Engineers
(NACE) has cooperated closely with the SSPC and in the

NACE standards TM 01-70 and TM W75 has adopt ed
definitions essentially the same as those given in the
definition sections of the four corres,oondi ng SSPC sur -
face preparation specifications. Visual standard panels
are Included In TM0L-70 and TM0L.75 which show each of
the four grades of cleaning on surfaces which have been
air blasted with sand and centrifugal wheel blasted with
cast steel shot and grit.

Covernmental agencies have been active in preparing
good surface preparation specifications, but nost of these
eal with thin metal and do not particularly apply to struc-
tures. The Corps of Engineers Gvil Wrks Division has
issued CW 09940, “Cuide Specifications for Painting
Hydraulic Structures and Appurtenant Wrks.” This speci-
frcation covers the cleaning and treating of structural steel
as well as the application of paint and the paints to he
fused. It makes use of the SSPC surface preparation speci-
| cations.

Federal Specification TT.C-490, “Ceaning Methods
and Pretreatment of Ferrous Surfaces for Organic
Coatings,” covers various types of surface preparation
and pretreatments.

US Mlitary Specification ML-T-704, *'Treatment and
Painting (for Construction and Engineering Equipment),”
gives detailed instructions for surface preparation of steel,
corrosion-resistant steel, zinc, aluninumand al uminum
alloys, magnesium alloys, and wood.

For internal use, the US. Departnent of the Navy,
Naval Sea Systems Command, has preFared Chapter 631,
“Preservation of Ships in Service (Surtace Preparation and
Painting) NAVSEA S9086- VD. STM OOCC H-631," which in-
cludes surface preparation specifications in addition to
Peu nting specifications and paint systems. Detailed speci-
I cations for pickling are included.

The British Standards Institution has adopted three
grades of blast cleaning roughly equivalent to SSPC SP 5,
b, and 10. The Sedish Standards Institution has adopted
a set of photographs S1S 055900 upon which SSPC-Vis 1
I's based. Several of these photographs were provided by
the SSPC.

The International Organization for Standardization
(1SQ is planning a set of surface preparation definitions
and phot ographi ¢ references.
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