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FOREWORD

The Iranian Petroleum Standards (IPS) reflect the
views of the Iranian Ministry of Petroleum and
are intended for use in the oil and gas production
facilities, oil  refineries, = chemical and
petrochemical plants, gas handling and processing
installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can
select his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the user.
This addendum together with the relevant IPS
shall form the job specification for the specific
project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the relevant
technical committee and in case of approval will
be incorporated in the next revision of the
standard.

Standards and Research department
No.19, Street14, North kheradmand

Karimkhan Avenue, Tehran, Iran.
Postal Code- 1585886851

Tel: 88810459-60 & 66153055
Fax: 88810462

Email: Standards@nioc.org
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GENERAL DEFINITIONS:

Throughout this Standard the following
definitions shall apply.

COMPANY:

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian Gas Company, National Petrochemical
Company and National Iranian Oil Refinery And
Distribution Company.

PURCHASER:

Means the "Company" where this standard is a
part of direct purchaser order by the “Company”,
and the “Contractor” where this Standard is a part
of contract documents.

VENDOR AND SUPPLIER:

Refers to firm or person who will supply and/or
fabricate the equipment or material.
CONTRACTOR:

Refers to the persons, firm or company whose
tender has been accepted by the company.
EXECUTOR:

Executor is the party which carries out all or part of
construction and/or commissioning for the project.
INSPECTOR:

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

SHALL:
Is used where a provision is mandatory.

SHOULD:

Is used where a provision is advisory only.

WILL:

Is normally used in connection with the action by
the “Company” rather than by a contractor,
supplier or vendor.

MAY:

Is used where a provision is completely
discretionary.
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1. SCOPE

This Construction Standard gives the minimum
requirements for surface preparation of substrates
prior to protecting against corrosion, both for
initial construction and/or maintenance.

The standard includes the minimum requirements
for surface preparation of ferrous metals, non
ferrous metals and nonmetalic surfaces (e.g.
masonry materials and wood). Applicable

methods of surface preparation such as
degreasing, pickling, manual cleaning, and
blasting are discussed in this Standard.

Recommendations are made regarding the
selection of appropriate method(s) of surface
preparation with reference to substrate and the
Coating (including metallic coating and
electroplating) to be applied.

Note 1:

This standard specification is reviewed and
updated by the relevant technical committee on
Nov. 2000, as amendment No. 1 by circular
No.138.

Note2:

This bilingual standard is a revised version of the
standard specification by the relevant technical
committee on May 2010, which is issued as
revision (1). Revision (0) of the said standard
specification is withdrawn.

Note3:

In case of conflict between Farsi and English
languages, English language shall govern.

2. REFERENCES

Throughout this Standard the following dated and
undated standards/codes are referred to. These
referenced documents shall, to the extent
specified herein, form a part of this standard. For
dated references, the edition cited applies. The
applicability of changes in dated references that
occur after the cited date shall be mutually agreed
upon by the Company and the Vendor. For
undated references, the latest edition of the
referenced documents (including any supplements
and amendments) applies.
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ACI (AMERICAN CONCRETE INSTITUTE)

546-R  "Concrete Repair Guide"

ASTM  (AMERICAN SOCIETY
TESTING AND MATERIALS)

A 380

FOR

"Standard Practice for Cleaning,
Descaling, and Passivation of
Stainless Steel Parts, Equipment, and
Systems"

"Standard Test Method for Sieve
Analysis of Granular  Mineral
Surfacing for Asphalt Roofing
Products".

D 451

D610  "Standard Practice for Evaluating
Degree of Rusting on Painted Steel

Surface"

"Standard Specification for
Drycleaning — Grade Perchloro-
ethylene".

D 714-87 "Standard Method for Evaluating
Degree of Blistering of Paints"

D 4081

D 3640-91"Guide- Line for Emission Control in
Solvent Metal Cleaning Systems"

"Standard Specification for
Trichloroethylene, Technical and
Vapor — Degreasing".

D 4080

E 161-87 "Standard Specification for Precision
Electroformed Sieves"

E 323-80 "Standard Specification for
Perforated-Plate Sieves for Testing
Purposes"

F 941-85 "Standard Practice for Inspection of

Marine Surface Preparation and
Coating Application"
BRE (BUILDING RESEARCH

ESTABLISHMENT) Digests. London HMSO

No. 139 "Control and Lichens, Moulds and

Similar Growths"
BSI (BRITISH STANDARDS INSTITUTE)

EN 771-2 "Specification for Masonry Units —
Part 2: Calcium Silicate Masonry
Units"
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EN ISO 6507-1 "Metallic

245

479

524-64

805-2000

EN 1593

EN 13279-1

EN 13279-2

ISO 2944

Materials Vickers
Hardness Test-Part 1: Test

Method"

"Specification for Mineral
Solvents (White Spirit and
Related Hydrocarbon Solvents)
for Paints and other Purposes "
"Specification for Aromatic
Napthas"

"Refined Cresylic Acid"
"Specification for Toluenes"

"Non - Destructive Testing.
Leak Testing. Bubble Emission
Techniques"

"Gypsum Binders and Gypsum
Plasters — Part 1: Definitions
and Requirements"

"Gypsum Binders and Gypsum
Plasters — Part 2: Test
Methods"

"Fluid Power
Components
Pressures"

Systems and
Nominal

EN ISO 11124-3"Preparation of Steel Substrates

Before Application of Paints
and Related Products-
Specifications for Metallic
Blast — Cleaning Abrasive —
Part 3 High — Carbon Cast —
Steel Shot and Grit"

EN ISO 11124-4"Preparation of Steel Substrates

2713

3591

Before Application of Paints
and Related Products -
Specifications for Metallic
Blast—Cleaning Abrasives—Part
4: Low Carbon Cast-Steel
Shot"

"Specification for 2-
EthoxyEthanol (Ethylene
Glycol Monoethyl- ether)"
"Specification for Industrial
Methylated Spirits"
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4072-99 "Copper/Chromium/Arsenic
Preparations for Wood
Preservation "

4764 "Specification for  Powder
Cement Paints"

5056-74 "Specification  for  Copper
Naphthenate Wood
Preservatives"

EN 13914-1 "Design,  Preparation  and
Application of External
Rendering and Internal
Plastering — Part 1: External
Rendering"

EN 13914-2 "Design,  Preparation  and
Application of External
Rendering and Internal
Plastering — Part 2: Design
Considerations and Essential
Principles For Internal
Plastering"

5589 "Code of  Practice for
Preservation of Timber"

5707 "Specification for Preparations
of Wood Preservatives in
organic Solvents"

6073 Part 1 "Specification  for  Precast
Concrete Masonry Units"

7773 "Code of Practice for Cleaning
and Preparation of Metal
Surface"

1994 "Specification for
Dichloromethane  (Methylene
Chloride)"

7079 "General introduction  to
standards for preparation of
steel substrate before
application of paints and
related products"

DIN (DEUTSHES INSTITIUE FUR
NORMEN)

18364 "Construction Contract
Procedure (VOB)- Part C:
General Technical

Specifications In Construction
Contracts (ATV) — Corrosion
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EN ISO 4628-2

EN ISO 4658-3

Protection of Steel Structures"

"Paints and Varnishes -
Evaluation of Degradation of
Coatings Designation  of
Quantity and Size of Defects,
and Intensity of Uniform
Change in Appearance Part 2:
Assessment of Degree of
Blistering"

"Paints and Varnishes —
Evaluation of Degradation of
Coatings  Designation  of
Quantity and Size of Defects,

and Intensity of Uniform
Change in Appearance Part 3:
Assessment of Degree of
Rusting"

55928 Part 8 "Corrosion Protection of Steel
Structure by Application of
Organic, Metallic Coatings,
Corrosion Protection of Thin —
Walled Structure Members"

IPS (TIRANTAN PETROLEUM

STANDARD)

IPS-C-TP-102 "Construction  Standard  for
Painting"

IPS-E-TP-100 "Engineering  Standard  for
Paints"

IPS-E-TP-350 "Engineering  Standard  for
Lining"

IPS-E-TP-270 "Engineering  Standard  for
Protective Coatings for Buried
and Submerged Steel
Structures"

ISO (INTERNATIONAL

STANDARDIZATION FOR

ORGANIZATION)

3274 "Geometrical Product
Specifications (GPS) —Surface
Texture: Profile Method-
Nominal  Characteristics  of

Contact (Stylus) Instruments"
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4288 "Geometrical Product
Specifications (GPS) - Surface
Texture: Profile Method- Rules
and  Procedures for the
Assessment of Surface Texture"

8501-1 "Preparation of Steel Substrate
before Application of Paints and
Related Products-Visual
Assessment of surface
Cleanliness — Part 1: Rust
Grades and Preparation Grades
of Uncoated Steel Substrates
After Overall Removal of
Previous Coatings"

9004 "Quality Management Systems
Guidelines for Performance
Improvements *** See Also ISO
9000 Collection and
Compendium™*"

NACE (NATIONAL ASSOCIATION OF
CORROSION ENGINEERS)

RP-01-72-72  "Surface Preparation of Steel
and Hard Metals/ Water
Blasting"

TPC 15-85 "NACE-Coating and Lining
Hand Book"

SAE (SOCIETY OF AUTOMOTIVE
ENGINEERS)

J444-93 "Surface Vehicle Recommended
Practice"

SSPC (STEEL STRUCTURE PAINTING
COUNCIL)

Vol. 1 "Good Painting Practice Steel
Structures Painting Manual”

Vol. 2 "Systems and  Specifications
Steel Structures Painting
Manual"

SIS (SWEDISH STANDARD)

05 5900 "Rust Levels of Steel Structure
and  Quality Levels for
Preparation of Steel Surface for
Rust Protecting Paints"
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3. DEFINITIONS & TERMINOLOGY
3.1 Acid Pickling

Is a treatment for removal of rust and mill scale
from steel by immersion in an acid solution
containing an inhibitor. Pickling should be
followed by thorough washing and drying before
painting.

3.2 Aliphatic Solvents

Hydrocarbon solvents compounded primarily of
paraffinic and cycloparaffinic (naphthenic)
hydrocarbon compounds. Aromatic hydrocarbon
content may range from less than 1% to about
35%.

3.3 Anchor Pattern

See surface profile.

3.4 Aromatic Solvents

Hydrocarbon solvents comprised wholly or
primarily of aromatic hydrocarbon compounds.

Aromatic solvents containing less than 80%
aromatic compounds are frequently designated as
partial aromatic solvents.

3.5 Blast Cleaning

cleaning and roughening of a surface (particularly
steel) by the use of metallic or non-metallic
abrasive, which is projected against a surface by
compressed air, centrifugal force, or water.

3.6 Blistering

Formation of dome-shaped projection in paints or
varnish films resulting from local loss of adhesion
and lifting of the film (intercoat blistering) or the
base substrate.

3.7 Calcareous Deposits

Deposits calcium or calcium

compounds.

containing

3.8 Cement Paint

Paint supplied in dry powder form, based
essentially on Portland cement, to which pigments
are sometimes added for decorative purposes.
This dry powder paint is mixed with water
immediately before use.
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3.9 Centrifugal Blast Cleaning

Use of motor-driven, bladed wheels to hurl
abrasive at a surface by centrifugal force.

3.10 Chemical Conversion Coating

A treatment, either chemical or electrochemical,
of the metal surface to convert it to another
chemical form which provides an insulating
barrier of exceedingly low solubility between the
metal and its environment, but which is an
integral part of the metallic substrate. It provides
greater corrosion resistance to the metal and
increased adhesion of coatings applied to the
metal. Examples are phosphate coatings on steel.

3.11 Chemical Environment

An exposure in which strong concentration of
highly corrosive gases,fumes or chemicals either
in solution or as solids or liquids contact the
surface. The severity may vary tremendously
from mild concentration in yard areas to direct
immersion in the chemical.

3.12 Chlorinated Hydrocarbons

Powerful solvents that include such members as
chloroform, carbon tetrachloride, ethylene
dichloride, methylene chloride, tetrachlorethane,
trichlorethylene, etc. Generally, they are toxic and
their use is now restricted in some countries.
Their main applications include nonflammable
paint removers, cleaning solutions and special
finishes where presence of residual solvent in the
film is a disadvantage.

3.13 Coating

Generic term for paints, lacquer, enamels, etc. A
liquid, liquifiable or mastic composition that has
been converted to a solid protective, decorative,
or functional adherent film after application as
thin layer.

3.14 Damp

Either moderate absorption or moderate covering
of moisture, implies let wetness than that
connoted by "wet" and slightly by wetter than that
connoted by moist.

3.15 Descaling

Removal of mill scale or caked rust from steel by
chemical or mechanical means.
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3.16 Dew Point

The temperature at which moisture will condense.

3.17 Efflorescence

A deposit of salts, usually white, formed on a
surface the substance having emerged in solution
from within concrete or masonry and deposited by
evaporation.

3.18 Emulsifier

Substance that intimately mixes, modifies the
surface tension of colloidal droplets, and disperses
dissimilar materials ordinarily immiscible, such as
oil and water, to produce a stable emulsion. The
emulsifier has the double task of promoting the
emulsification and of stabilizing the finished
product.

3.19 Emulsion

Two-phase liquid system in which small droplets
of one liquid (the internal phase) are immiscible
in and dispersed uniformly throughout a second
continuous liquid phase (the external phase).

3.20 Erosion

Phenomenon manifested in paint films by the
wearing away of the finish to expose the substrate
or undercoat. The degree of failure is dependent
on the amount of substrate or undercoat visible.
Erosion occurs as the result of chalking or by the
abrasive action of windborne particles of grit.

3.21 Etch

To roughen a surface by chemical agent prior to
painting in order to increase adhesion.

3.22 Etching Primer

A priming paint usually supplied as two separate
components which require to be mixed
immediately prior to use and thereafter is usable
for a limited period only. On clean light alloy or
ferrous surfaces and on many non-ferrous
surfaces such paints give excellent adhesion,
partly due to chemical reaction with the substrate
(hence the term ’etching primer’), and give a
corrosion inhibiting film which is a very good
bases for the application of subsequent coats of
paint. These materials are also known as
"pretreatment primers", "wash primers" and "self
etch primers".
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3.23 External Rendering

The application of a coat of mortar over external
of frame work.

3.24 Flint (chert)

A very fine grained siliceous rock.

3.25 Galvanizing

Application of a coating of zinc to steel by a
variety of methods.

3.26 Hand Cleaning

Surface preparation using hand tools such as wire
brushes, scrapers, and chipping hammers.

3.27 Hydro-Blasting

See water blasting.

3.28 Inhibitor

General term for compounds or materials that
slow down or stop an undesired chemical change
such as corrosion, oxidation or polymerization,
drying, skinning, mildew growth, etc.

3.29 Laitance

A milky white deposite on new concrete.

3.30 Manual Cleaning

Includes hand cleaning and power tool cleaning.

3.31 Masonry

Construction composed by shaped or molded
units, usually small enough to be handled by one
man and composed of stone, ceramic, brick or
tile, concrete, glass, or the like.

3.32 Masonry Cement

A hydraulic cement for use in mortars for
masonry construction, containing a type of
cement plus one or more material such as
hydrated lime, limestone chalk, talc, slag or clay.

3.33 Maximum Amplitude

The term "maximum amplitude" as used in this
Standard is defined as the greatest vertical
distance between the summit of any peak on the
blast-cleaned surface and the bottom of an
immediately adjacent trough, but without taking
into account any exceptionally high "rogue peaks"
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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
number may be the subject of special agreement
between the parties to a contract.

3.34 Metal Spraying

Application of a spray coat of metal (usually zinc
or aluminum) onto a prepared surface. The metal
to be sprayed is rendered molten by passing it, in
wire or powder form, through a flame pistol that
projects the semi molten metal onto the surface by
means of a jet of compressed air.

3.35 Mill Scale

Mill scale is the term used for the surface oxides
produced during hot rolling of steel. It breaks and
flakes when the steel is flexed and paint applied
over it may fail prematurely. The extent of such
failures is unpredictable but they frequently occur
within a few weeks of painting, particularly in
aggressive environments.

No protective coating can give long-life
protection unless both the scale and rust are
removed.

3.36 Passivation

Act of making inert or unreactive.

3.37 Phosphating

Pretreatment of steel and certain other metal
surfaces by chemical solutions containing metal
phosphates and phosphoric acid as the main
ingredients, to form a thin, inert, adherent,
corrosion-inhibiting  phosphate layer which
servies as a good base for subsequent paint coats
(see IPS-C-TP-102 "Painting").

3.38 Power Tool Cleaning

Use of pneumatic and electric portable power
tools to prepare substrate for painting.

3.39 Precast Concrete

A concrete member that is cast and cured in other
than its final position.

3.40 Pretreatment

Usually restricted to mean the chemical treatment
of unpainted metal surface before painting.

20

s 00l (5ilulr canle OIS Jols 4 aiil

Lg,fI olasi g ojlail g 00gs atwlezl Lo &ugmiﬁ geees
Db ols )l 8 b b @8l ol geose wilg e

Ao bl YE-Y

59 (poieadll b (53, Ysome) 3l o2l gy Jloc!
a5 il Cad )3 45 o305 (bl e o oolol prban
Jritie SCiS bawg Olde cole jg0 4 j09 b puw JSSO
gy Dl dogs 58 by b g a3, il o lay oS
Dgdon Jiie g (59, 4 3bj Sy b 00,88 slgn

S, diwgs YO-Y

O S g eas ol slaaST (gl 0,58 atgy el
5 9 p> VP aSlej - 998 oe 03y IS SVeh )5 550
gy 43y Juloos a8l el (S )] (59 00 Jloel
JB SLoasSd iz Sy Sy gl g0 S g dlvgy
el K sl am ade sz (5ye ;0 el bl ooy (o iy
ain 297 p2lee slodasma 0 logas

Wil amdls Yob sree Wlgoes Jadlxe ids meo
g 03905 mhas (59, 5l ol S5 5 dtg Sul K

00y Jbd e YP-Y

005 JWd 5t b il (5 s

3055 47lund FY-Y

bsgi a5 (pre 308 sk S0 5 Vg8 sl (o5l oolel
4 S yhed sl 5 (638 lesland shils (Sleend sledsle
(S aY S by oo el il g
L o> al Fo,5 enbil alans glaa¥ oot
sulial @) Wliise palp san S, Gl ide &l
(09 e " g 5mal 5" IPS-C-TP-102

SR 6,8 ed YA-Y

oolel gz Jom BB s Sl 5 05,08 slyn 5 solic
Sieel S5y sln S 05 gl 5L

w3l iy o530 YA-Y

ods s 5 a5 o] (@l olz 5l et o o I s
el

addsl 3 ookl Fo_t

S oot 5 5 e lerd g5l oolel y?"-’“’
g g0 bl (sl )



IS

IPS-C-TP-101(1)

3.41 Pretreatment Primer

See "etching primer" and "phosphating".

3.42 Profile

See "surface profile".

3.43 Rural Environment

An atmospheric exposure that is virtually
unpolluted by smoke and sulfur gases, and which
is sufficiently inland to be unaffected by salt
contaminations or the high humidities of coastal
areas.

3.44 Rust

The reddish, brittle coating formed on iron or
ferrous metals resulting from exposure to humid
atmosphere or chemical attack.

3.45 Abrasive Blast

To use sand, Flint or similar non-metallic abrasive
propelled by an air blast, or metal masonary,
concrete, etc. to remove dirt, rust, or paint.

3.46 Abrasive

An abrasive process used to level a coated surface
prior to the application of a further coat.

3.47 Scarifying

A method of preparing concrete surfaces for
coating. Scarifiers are sharp rotating knives in a
self contained unit resembling a plant sweeper.

3.48 Sieve

A metallic plate or sheet, a woven wire cloth or
other similar device, with regularly spaced
apertures of uniform size, mounted in a suitable
frame or holder for use in separating material
according to size.

3.49 Stain

The coloring matter that colored wood, plaster or
other masonery by penetration without hiding it
and without leaving any perceptible surface film.

3.50 Stucco

A cement plaster used for coating exterior walls
and other exterior surface of building.

3.51 Surface Preparation

Any method of treating a surface in preparation
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for painting. Swedish standards include
photographic depictions of surface appearance of
hand and power tool cleaning and various grades
of blast cleaning over four initial mill scale and
rust conditions of steel.

3.52 Surface Profile

Surface profile is a measurement of the roughness
of the surface which results from abrasive blast
cleaning. The height of the profile produced on
the surface is measured from the bottoms of the
lowest valleys to the tops of the highest peaks.

3.53 Threshold Limit Value (TLV)

A concentration of airborne material that experts
agree can be inhaled for a working lifetime by
almost all workers without any injury. The few
workers who will be affected will develop their
symptoms so slowly that periodic medical
examination can be expected to detect them while
the effects are still reversible.

3.54 Wash Primer

See "etch primer".

3.55 Water Blasting

Blast cleaning of metal using high velocity water
with or without addition an abrasive.

3.56 Wood Preservation

Treatment of wood with chemical substances
which reduces its susceptibility to deterioration by
fungi, insects, marine borers.

4. REQUIREMENTS
4.1 General

4.1.1 Surface preparation is (are) the method(s) of
treating the surface of substrate prior to
application of Coating (painting, coating and
lining, etc.), Unless otherwise specified by the
company. The method(s) of surface preparation
shall be selected with references to 4.2, 4.3 and
4.4.

4.1.2 Typical contaminants that shall be removed
during surface preparation are moisture, oil,
grease, corrosion products, dirt and mill scale.

4.1.3 The surface prepared must achieve a level of
cleanliness and roughness suitable for the
proposed Coating and permit good adhesion. The
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Coating expenditure on the preparation work shall
be in a reasonable proportion to the purpose and
to the nature of the Coating. The contractor
carrying out surface preparation work must have
the personnel and technical know-how to enable
them to carry out the work in a technically
satisfactory and operationally reliable manner.

The surfaces must be accessible and adequately
illuminated. The relevant accident prevention
regulations and safety provisions must be
observed.

All surface preparation works must be properly
quality controlled and inspected. Each subsequent
Coating may only be applied when the surface to
be coated has been prepared in accordance with
the principles of this construction Standard. (See
DIN 18364)

4.1.4 The handling of parts or assemblies, after
cleaning, shall be kept to a minimum when
handling is necessary, clean gloves or similar
protection shall be used. Canvas, PVC or leather
are suitable materials for gloves.

4.1.5 Cleaned surfaces shall be Coated as soon
after cleaning as 1is practical and before
detrimental corrosion or recontamination occurs.

4.1.6 There is no single, universal method of
cleaning by which all surfaces can be prepared for
the application of protective Coatings, and
cleaning method for any given type of article
must be carefully selected and properly carried
out.

4.1.7 The company may require the contractor to
furnish an affidavit that all materials and work
furnished under the company’s order will comply
or have complied with the applicable
requirements of this Standard.

4.1.8 The contractor’s equipment for surface
preparation shall be of such design and
manufacture and in such condition as to comply
with the procedure and obtain results prescribed
in this Standard.

4.1.9 All materials furnished by the contractor
shall be of the specified quality. The entire
operation of surface preparation shall be
performed by and under the supervision of
experienced workers skilled in the cleaning of
surfaces.
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4.2 Selection of Cleaning Method(s)

4.2.1 The cleaning method(s) shall be selected
with reference to following considerations and
also to 4.3.2. The choice between blast-cleaning,
acid-pickling, and manual cleaning is partly
determined by the nature of the Coating to be
applied. It should be appreciated, however, that
Coating applied to a properly prepared (e.g. blast-
cleaned) surface will always last longer than
similar coating applied to manually cleaned
surfaces. The method shall be approved by
company.

4.2.2 Initial condition of surface (rust grade)

The initial condition of surfaces for preparation,
which, among other factors, determines the choice
and mode of execution of the preparation
measures and the relevant reference sample to be
used, must be known. For this, the information
given in Sections 4.2.3 and 4.2.4 is of particular
importance.

4.2.3 New construction (uncoated surfaces)

4.2.3.1 Grade of steel, depends on special
treatments or methods that have an effect on the
preparation, e.g. use of cold rolling or deep
drawing methods (see Fig. 1).

4.2.3.2 Rust level in accordance with SIS 05 59 00
or ISO 8501-1

A= Steel surface covered with firmly
adhesive scale and largely free of
rust.

B= Steel surface with beginning of
spalling of scale and beginning of
rust attack.

C= Steel surface from which scale
has been rusted away or can be
scraped off but which exhibits
only a few rust pits visible to the
eye.

D= Steel surface from which the
scale has been rusted away and
exhibiting numerous visible rust
pits.

4.2.4 Maintenance (coated surface)

a) Rust level of coated surfaces according to
DIN 53210 and ASTM D 610 (see Fig. 2);
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b) Type of coating (e.g. type of binder and by WSS, 5 e g9 b sl e g9 (@
pigment, metal coating), approximate ot Lol aSile) 5 Lider o i Culis (o3

coat thickness and date when carried )
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Fig. 2- RUST GRADE OF COATED SURFACES (EXAMPLE OF AREA PERCENTAGE)
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4.3 Cleanliness of the Surfaces

4.3.1 Removal of contaminants / coats of
material different from the metal

This includes removal of:

Dirt, dust, soot, ash, concrete, coal slag, sand,
moisture, water, acids, alkalis, soap, salts,
encrustations, growths, fluxes, oily and greasy
contaminants, earlier Coatings and cementations
that are loose, rusted under or unusable as an
adhesion surface and corrosion products of
metallic coatings. Unless otherwise specified by
the company the best cleaning method for the job
shall be selected. The cleaning methods described
in this Standard.
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4.3.2 Removal of coats of material related to
the metal (scale and rust)

4.3.2.1 Removal of firming adherent scale is only
possible with the following methods of removing
rust:

a) Blasting (see section 8).

b) Pickling (see section 6).

¢) Manual cleaning (see section 7).

With each of these methods only specific surface
condition can be produced and particular levels of
cleanliness achieved correspondingly, the
appearance of the prepared surface is dependent
not only on the level of cleanliness but also on the
method of removing rust used.

4.3.2.2 Standard level of cleanliness (see also
Table 1 and 2)

Standard level of cleanliness for prepared steel
surfaces listed in table 1 and 2. Unless otherwise
specified by the company, the level of cleanliness
for prepared of uncoated steel surfaces shall be in
accordance with 8.1.9 , 7.4.1 and to provision of
table 1 for pickling.

Comparison of standard levels of cleanliness
according to ISO 8501-1 with other rust surface
preparation is shown in Table 2.

4.3.2.2.1 Blasting (see Section 8)

During blasting, parts that are not to be worked,
parts already coated and the environment should
be protected against the blasting abrasives thrown
out. With chemically contaminated surfaces, pre-
washing may be advisable and with coarse coats
of rust on plates, preliminary derusting with
impact tools may be advisable. The standard level
of cleanliness for blasted surfaces are described as
follows:

Sal Light blast-cleaning

When viewed without magnification, the
surface shall be free from visible oil,
grease and dirt, and from poorly adhering
mill scale, rust, paint coatings and foreign
matter (see Table 1). Reference
photographs are BSal, CSaland DSal.
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Sa2 Thorough blast-cleaning

When viewed without magnification, the
surface shall be free from visible oil,
grease and dirt, and from most of the mill
scale, rust, paint coatings and foreign
matter. Any residual contamination shall
be firmly adhering (see Note 1). The
reference photographs are BSa2, CSa2
and DSal (see Table 1).

Staining shall be limited to no more than
33 percent of 1300 square mm of surface
area and may consist of light shadows,
slight streaks, or minor discolorations
caused by stains of rust, stains of mill
scale, or stains of previously applied
paint. Slight residues of rust and paint
may also be left in the bottoms of pits if
the original surface is pitted.

Sa2's Very thorough blast-cleaning

When viewed without magnification, the
surface shall be free from visible oil,
grease and dirt, and from mill scale, rust,
paint coatings and foreign matter. Any
remaining traces of contamination shall
show only as slight stains in the form of
spots or stripes. The reference
photographs are ASa2)s, CSa2ls, BSa
2%, and DSa2' (see Table 1).

Sa3 White blast-cleaning

Blast cleaning to visually clean steel
when viewed without magnification, the
surface shall be free from visible oil,
grease and dirt, and from mill scale, rust,
paint coating and foreign matter. It shall
have a wuniform metallic color. The
reference photographs are ASa3, BSa3,
CSa3 (see Table 1).

Note 1:

For previously painted surfaces that have been
prepared for renewed painting, only photographs
with rust grade designations D or C (for example
DSa2's or CSa2's) may be used for the visual
assessment.
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4.3.2.2.2 Manual surface preparation (see
section 7)

Standard levels of cleanliness St2, St3 are used
for Hand and Power Tool Cleaning of Surface.

St1- This grade is not included as it would
correspond to a surface unsuitable for painting.

St2- Thorough hand and power tool cleaning:

- When viewed without magnification, the
surface shall be free from visible oil, grease and
dirt, and from poorly adhering mill scale, rust,
paint coating and foreign matter. This grade is
only accepted for spot cleaning. The reference
photographs are BSt2, CSt2, DSt2 (see Table

).

St3- Very thorough power tool cleaning

- As for St2 but the surface shall be treated much
more throughly to give a metallic sheen arising
from the metallic substrate.

The reference photographs are BSt3, CSt3, DSt3
(See Table 2).

4.3.2.2.3 Chemical
pickling (see Section 6)

surface preparation,

Standard level of cleanliness shall be according to
Table 1.

Be - When viewed without magnification the
surface shall be free from coating residues, scale
and rust (see Table 2).
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TABLE 1 - STANDARD LEVELS OF CLEANLINESS FOR PREPARED STEEL SURFACES
ous oolol Y 98 zokw gl p g O lilinl Oy — ) Jguo

INITIAL CONDITION OF
STEEL SURFACE
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LEVELS OF oVgh gl ddgl Cumdg
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LNl e G s 3 il Dl s
Sa2 B BSa2 Virtually all scale, rust And coatings are )3 0,28 o Cudly ol olans
C CSa2 removed, I.e. Only as much firmly a) Of uncoated
D DSa?2 Adhesive scale rust and Coating residues steel surface
remain (no antmuous coats)'as to ‘ (SEE 4.2.3)
Correspond with the Overall impression of . . o
the Reference sample Photographs oas (b (63¥9b a3l (A
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TABLE 2 - COMPARISON OF STANDARD LEVELS OF CLEANLINESS ACCORDING TO ISO 8501

WITH OTHER OR QUALITY CLASSES

S b gosudiiab i s il ylu LISO 8501 b zgbaw (g jwes S ylilin] Sl yo dunnslio - Jguazr

STANDARD SURFACE PREPARATION
LEVELS OF METHOD BS 4232
CLEANLINES ACCORDING TO ISO 8501-1 DIN 18364 (ONLY FOR SSPCVIS
3 ylasbiwl il o Gl g3k oolol i, BLASTING) )
e 5500 IPS-C-TP-101
Sal BRUSH OFF SP 7
1 -
> SP 7 535 (e
BLASTING ACCORDING 5 Third : MMERCIAL SP
Sa2 TO SECTION 8 Sa ird Quality CO C SP 6
Sa2ls Surface Preparation Level 2 Second Quality NEAR WHITE SP 10
Sa 2Y -
acn Manual or Mechanical Surface Y o gl ool Py Az )0 CodsS SP10 st 4y Soo5
Preparation According - - -
. Sa3 Surface Preparation Level 3 First Quality WHITE METAL SP 5
Sa3 to Section 7 ) ' o
b s gy & g gl oola] Y b g5l oobsl Jol 4z, cas SP 5 saw 316
Y Ceond Gllae Sl St2 Essentially less HAND TOOL
Than Surface Preparation CLEANING SP 2
St2 level 1 . e e
B . - s Sl gy 4 ()8 5aed
Vrdaw g5l oolol 3l 2eS b5 00 SP?2
St3 POWER TOOL
Less Than Surface CLEANING SP 3
St 3 Preparation Level 1 LEANIN P
- Y o (g5l oobel 5l paS - Sl Ghg) 4 6515 saed
SP3
Pickling According .
. Surface Preparation Level 3 PICKLING SP 8
Be to Section 6 - - (CP 3012)
. Y @a...; &k ookl SP 8 ™ Ko
P oo illas 255 e

4.3.3 Rust converters, rust stabilizers and
penetrating agents

The wuse of so-called rust converters, rust
stabilizers and similar means for chemically
converting the corrosion products of the iron into
stable iron compounds. This also applies to
penetrating agents intended to inhibit rust. The
use of this materials are not permitted in this
Standard.

4.3.4 Influence of environmental conditions on
the cleaning and cleanliness of surfaces

Storing of unprotected steel in urban, industrial or
marine atmospheres-including the practice of
"rusting off" scale by weathering shall be avoided,
because otherwise a higher level of cleanliness
may be necessary owing to the deposit of
corrosive substances that will occur. Steel shall as
far as possible be prepared and protected in state
A or A to B (see Table 1 and ASTM F 941)
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No surfaces shall be prepared for coating during
rain or other precipitation. If the possibility of
condensation is to be absolutely excluded, the
temperature of the surface to be worked must with
certainty remain above the dew point of the
surrounding air. If the works still have to be
carried on, even under conditions deviating from
those required, provision shall be made at the
planning stage for special measures, e.g. covering,
enclosing in a tent, warming the surfaces or
drying the air, as special works.

Preparatory works in the region of plants subject
to explosion or fire risk require special measures
(e.g. low spark or flame-free methods).

4.3.5 Testing of the cleanliness of the prepared
surfaces

The surfaces shall be tested after subsequent
cleaning. For all the standard levels of cleanliness
according to Table 2 visual testing is in practice
sufficient. A check shall be made;

- As to whether the prepared surfaces exhibit
the essential characteristics stated for the
appropriate level of cleanliness in Table 1 and
shown by way of example in the
corresponding reference sample photograph,
or

- Whether there is adequate conformity to any
agreed reference surfaces.

The reference sample photographs shall in
particular show the interrelationships between the
levels of cleanliness.

The comparison is made without magnification
(magnifying glass).

For standard level of cleanliness Be (see Tables 1
and 2), by nature of the method, reference
samples are unnecessary.

If there are doubts as to be freedom from oil or
grease of the surface, this shall be checked. For
possible testing methods see section 5.7.

The visual and instrumental test method of blasted
surface are described in section 8.5.
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4.4 Degree of Roughness (Surface Profile)

4.4.1 Blast-cleaning produces a roughened surface
and the profile size is important. The surface
roughness (average peak-to valley height)
achieved for each qualities of surface finish,
depends mainly upon the type and grade of
abrasive used. Unless otherwise specified by the
company the amplitude of surface roughness of
steel work shall be within 0.1 mm to 0.03 mm for
painting, coating and lining. Table 3 gives the
range of maximum and average maximum profile
heights of some abrasive to be expected under
normal good operation conditions (wheel and
nozzle). If excessively high air pressure or wheel
speed is used, the profile may be significantly
higher.

4.4.2 Methods of measurement

The methods described herein are some of the
suitable methods for measuring surface
roughness. The Company shall decide for the
method(s) of measurement to be used.

4.4.2.1 Sectioning

A metallurgical section is prepared and the
surface profile measured under a suitable
microscope using a micrometer eyepiece.

4.4.2.2 Grinding

The thickness of the blast-cleaned specimen is
measured with a flat-ended micrometer. The
surface is then ground until the bottoms of only
the deepest pits are just visible. A further
thickness measurement is then taken.

4.4.2.3 Direct measurement by microscope

The blast-cleaned specimen, or a replica, is
viewed through a suitable microscope, first
focusing on the peak and then focusing on the
lowest adjacent through, noting the necessary
adjustment of focus.

4.4.2.4 Profile tracing

A blast-cleaned specimen is traversed with a
diamond or sapphire stylus and the displacement
of the stylus as it passes over peaks and roughs is
recorded. For instruments and the procedures for
the measurement see ISO 3274 and ISO 4288.
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4.4.2.5 Comparator disc

The comparator disc (kean-tator) is a field
instrument to determine anchor pattern profile
depth of blasted surface. Comparator disc is
composed of five section, each with a different
anchor pattern depth (0.0125 to 0.1 min.). To use
this instrument, place the disc on the blasted
surface and visually select the reference section
most closely approaching the roughness.
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TABLE 3 - TYPICAL MAXIMUM PROFILES PRODUCED BY SOME COMMERCIAL ABRASIVE
MEDIA (SEE ALSO APPENDIX B)
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TYPICAL PROFILE HEIGHT (am)
MAXIMUM U.S SIEVE (mm)
ABRQ?..I.,VE SIZE Judgy diges el
I
- U.S I ojlail pislas MAXIMUM Av. MAXIMUM
Jrogres Joxe Sl
STEEL ABRASIVE:
:6o§15§ °*‘\-;-,’,L*‘
SHOT S 230 20 0.074  0.005 0.056 + 0.007
SHOT S 280 18 0.089 = 0.007 0.064 +0.01
SHOT S 330 16 0.096 + 0.01 0.071 0.01
SHOT S 390 14 0.117+0.01 0.089 % 0.02
GRIT G 50 30 0.056 % 0.007 0.04 = 0.007
GRIT G 40 20 0.086 + 0.01 0.61+0.01
GRIT G 25 16 0.117+0.01 0.078 % 0.02
GRIT G 14 12 0.165 + 0.02 0.13 +0.02
MINERAL ABRASIVES:
(S odisle
HEAVY MINERAL SAND
oS in duske (M]::PIUE; ijE) 0.086 = 0.01 0.066 = 0.01
O S
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oy 2 Gy - lawgie)
SILICA SAND (MEDIUM) 0.10£0.01 0.074 £ 0.01
ol asle (Lawsgie)
e
BOILER SLAG (MEDIUM) 0.117 +0.01 0.078 +0.01
b 5 0,k )
DT N0 0,8 ( Ja,,,}“)
0.152 +0.02 0.094 % 0.02
BOILER SLAG (COARSE)
BECRE SRR (Cais )

Profile heights shown for steel abrasives were
produced with conditioned abrasives of stabilized
operating mixes in recirculating abrasive blast
cleaning machines. Profile heights produced by
new abrasives will be appreciably higher.

Cast steel shot: Hardness 40 to 50 Rockwell C.
Cast steel grit: Hardness 55 to 60 Rockwell C.
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4.5 Temporary Protection of Prepared
Surfaces Against Corrosion and/or
Contamination

Temporary protection is necessary if the proposed
Coating (primer or total Coating) cannot be
applied to the prepared surface before its level of
cleanliness has changed (e.g. by formation of
initial rust). The same applies to part areas on
which the Coating is not to be applied.

It is normal to use:

Wash primers, shop primers as well as
phosphatizing. (See IPS-C-TP-102) adhesive
papers, adhesive films, strippable varnishes and
protective materials that can be washed off (see
IPS-E-TP-100 Appendix B).

4.6 Preparation of Surfaces Protected by
Temporary Coats or by only Part of the
Purposed Coats until Subsequent Coating are
Applied

Before further Coating, all contaminants as well
as any corrosion and weathering products that
have been produced in the mean time shall be
removed in an appropriate manner described in
this standard. Assembly joints and damaged areas
of the primer Coating shall be again derusted.

4.6.1 Preparation of joint areas (welded,
riveted and bolted joints)

The best method of removing residues of welding
electrodes and welding or riveting scale, is
blasting or manual cleaning. The method shall be
approved by the company.

4.6.2 Preparation of surfaces of shop primers,
base coating or top coatings for further coating it
may be necessary to apply a little solvent to
existing Coating or, for example in the case of
two-component Coating that have cured, to
roughen them with sand paper, steel wool or by
lightly blasting and then to remove the dust so
that the following Coating adheres satisfactorily.
Surfaces of existing Coatings (especially primers
rich in zinc) must not be burnished or smeared by
mechanical or similar methods so that later
Coatings no longer adhere satisfactorily.

If an existing shop primer or base Coating is not
in a condition suitable to provide a base for
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further Coatings or is not compatible with such
further Coating, it shall be removed. The methods
of surface preparation shall be approved by the
company.

4.6.3 Preparation of hot-dip galvanized or hot-
dip aluminium coated surfaces for other coatings.

4.6.3.1 Defective areas in the production of the
metal coating:

Defective areas in the metal coating must be
prepared and repaired in such a manner that the
corrosion protecting action of the Coating is
restored and that the adhesion and protective
action of further Coating are not impaired. For
preparation of weld areas paragraph 4.6.1 shall be
observed.

Defective areas repaired by building up with
solder, or sprayed zinc or shall be prepared for
subsequent Coating in the same way as the hot-
dip galvanized or hot-dip aluminum Coated
surfaces, sprayed zinc coated and sprayed
aluminium Coated surfaces shall not however be
cleaned with alkaline detergents.

4.6.3.2 Preparation of unweathered hot-dip
galvanized or hot-dip aluminium coated surfaces.

4.6.3.3 Preparation of weathered hot-dip
galvanized or hot-dip aluminium coated surfaces:

According to the period of weathering and the site
where the surfaces are located, a part from surface
contaminations, various corrosion products of the
coating metal or steel may be formed soluble or
poorly adherent contaminants shall be removed,
according to the extent and nature of the deposits.

- In the case of hot-dip galvanized surfaces e.g.
oxide compounds and various salts, by dry
brushing (brushes with plastics bristles - see
section 7) or washing with water with a
detergent added, or by water or steam
cleaning (see 5.5 & 5.6).

- In the case of hot-dip aluminium coated
surfaces by brushing or washing with suitable
solvents, cold detergents or emulsion cleaner
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be used. If necessary, it may also be advisable
to clean by water or steam cleaning, steam
cleaning with addition of weak phosphoric
acid cleaner may also be used (see 5.6).

- For mechanical preparation of severely
attacked surfaces wire brushes, scraper,
emery discs and blasting methods are
suitable.

The method(s) of surface preparation shall be
approved by the Company.

4.7 Inspection and Testing

4.7.1 The quality control system shall include as a
minimum the requirements listed in Table 31.

4.7.2 If in the opinion of Company after
examination or test, any component has not been
cleaned in accordance with this construction
standard the contractor shall reclean the
component to the satisfaction of the Company.

4.8 Quality Systems

4.8.1 The contractor shall set up and maintain
such quality assurance and inspection systems as
are necessary to ensure that the goods or services
supplied comply in all respects with the
requirements of this construction standard.

4.8.2 The Company will assess such systems
against the recommendations of the applicable
parts of ISO 9004 and shall have the right to
undertake such surveys as are necessary to ensure
that the quality assurance and inspection systems
are satisfactory.

4.8.3 The Company shall have right to undertake
inspection or testing of the goods or services
during any stage of work at which the quality of
the finished goods may be affected and to
undertake inspection or testing of raw material or
purchased components.

4.9 Procedure Qualification

4.9.1 General

Before bulk preparation of components
commences the requirements of 4.9.2 shall be met
and a detailed sequence of operations to be
followed on the preparation of components shall
be submitted to Company for checking the
compliance with this Standard and approval.
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The Company shall also specify which cleaned
components are to be subjected to the tests
specified in 4.9.3 for formal approval of the
preparation procedure. No preparation shall be
done until the cleaning procedure has been
approved and approval confirmed in writing by
the Company.

4.9.2 Preparation procedure specification

The preparation procedure specification shall
incorporate full details of the following, but not
limited to them:

a) Cleaning of components and method of
cleaning including oil and grease;

b) Cleaning medium and technique;

¢) Blast cleaning finish, surface profile and
surface cleaning, in the case of blast
cleaning;

d) Dust and abrasive removal;
e) Post drying time and temperature;
f) Reclean technique.

4.9.3 Preparation procedure approval test

A batch of 15 to 20 components shall be cleaned
in accordance with the approved preparation
procedure (see 4.9.2). The preparation operations
being witnessed by Company (see Appendix F).

Three cleaned components shall be selected by
company for preparation procedure approval tests
and shall be subjected to the complete set of tests
in Section 15. Testing shall be witnessed by
company and a full set of records shall be
submitted to company for consideration. Cleaning
shall not be performed until the procedure has
been certified in writing as being acceptable to
Company.

5. DEGREASING
5.1 General

Degreasing is used for complete removal of oil,
grease, dirt and swarf from the surfaces which is
to be protected by painting, coating and lining.
The five following main cleaning methods, which
in turn may consist of different processes, are
generally used for surface cleaning of substrates.
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- Hot solvent cleaning,

- Cold solvent cleaning,

- Emulsifiable solvent cleaning,

- Aqueous Alkaline and Detergent cleaning,
- Steam cleaning.

The choice of method(s) depends upon the
material of the substrate type, shape and condition
of the surface which is to be cleaned. Table 4
gives a guide to selection of degreasing methods.
The specified shall specify the degreasing
method(s) as appropriate (see 5.8). For
application process of degreasing methods see
Appendix A.

5.2 Hot Solvent Cleaning Method

These cleaning methods relate to the complete
removal of oil, grease, dirt and swarf from unit
parts or simple assemblies, with chlorinated
solvents. Several methods of processing are
available (see Table 4) choice of appropriate
process depends upon the type and degree of
contamination.

5.2.1 Hot solvent cleaning - not water rinsable

5.2.1.1 Trichloroethylene (BS 580 type 1) and
other chlorinated solvent is used for cleaning of
ferrous metals in this method. When parts of
aluminium, magnesium, zinc, titanium or their
alloys are degreased in trichloroethylene, the
grade of solvent shall comply with the
requirements of BS 580 type 2.

5.2.1.2 Trichloroethylene degreasing shall not be
used on assemblies containing fabric, rubber or
other non-metallic material unless it is known that
no harm will result. Assemblies containing such
materials can often be cleaned without damage
using 1,1,2- trichoro, 1,1,2- trifluoroethane.

5.2.1.3 Trichloroethylene is non-flammable, but
naked flames can cause decomposition of solvent
vapor with the production of harmful acidic gases
and shall not be allowed near degreasing
equipment. Contact of solvent with hand should
be avoided as the solvent will remove the natural
grease from skin.
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5.2.1.4 Hot solvent-not water rinsable method is
applied in immersion (vapor and liquid), jetting or
ultrasonic processes (see Appendix A). Heavily
contaminated thin sheet may not degrease
satisfactorily with one treatment in vapor, but
spraying with clean condensed solvent after vapor
treatment or immersion in boiling liquor is
preferred in such cases.

5.2.1.5 The articles shall be placed on hooks or
racks or in suitable containers, during hot solvent
processing. After cleaning and drying, articles
shall not be handled with bare hands, clean gloves
or similar protection shall be used and handling
kept to the minimum.

5.2.1.6 The articles after hot solvent degreasing
are hot and normally dry. Articles of a complex
construction with crevices and capillaries, etc.
may require further drying at 100-120°C.

Notes:

1) Method of chemical check of solvents are
described in BS-1133 section 6 and ASTM
D 4080.

2) Standard guidelines of emission control in
vapor process are described in ASTM D
3640-80.

5.2.2 Hot solvent cleaning-water rinseable

5.2.2.1 This method is normally used for paint
removal or for assisting in the removal of
carbonaceous deposits. It is based on an
emulsifiable blend of cresylic acid and o-
dichlorobenzene. It is normally used with a water
seal in a bath (immersion) operated at
temperatures up to 60°C.

5.2.2.2 After processing the article shall be rinsed
with clear water and then dried (see Appendix C).

5.3 Cold Solvent Cleaning

These cleaning methods are related to the use in
the cold of petroleum solvents, also halogenated
hydrocabons other than trichloroethylene, for the
removal of oil, grease, dirt and swarf from unit
parts or simple assemblies having easily
accessible surfaces. These solvents may also be
applied to the "in situ" cleaning of large units,
assemblies or machinery which cannot be
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accommodated in degreasing equipment.

Several methods of processing are available (see
Appendix A). Choice of the appropriate process
depends upon the type and degree of
contamination and the size and shape of the parts.

These solvents should not be used for assemblies
containing fabrics, rubber or other non-metallic
materials, unless it is known that no harm will
results.

5.3.1 Cold solvent - not water rinsable

Choice of solvent in this method is largely
governed by considerations of toxicity, volatility
and flammability of solvents and also
environmental condition in which method is
operated. Some solvent especially coal tar
solvents and aromatics will also dissolve the
vehicle of paint, but they are more toxic and have
low flash point.

Benzol (benzene) is the most toxic and shall not
be used. Xylol, toluol and high flash naphtha may
be used when their concentration in air that is
being breathed does not exceed the safe limit (see
Table 5). Petroleum solvents are flammable and
suitable fire precautions shall be taken when they
are used.

Immediately after cleaning the articles shall be
dried with compressed air or if their size permits,
in a vented oven at 65°C. Articles too large for an
oven may be dried by wiping (see also Appendix
(). Cold solvent, not water rinsable is operated by
immersion brushing or wiping, spraying and
ultrasonic processes (see Appendix A).

5.3.2 Cold solvent-water rinsable
5.3.2.1 Dichloromethane based mixture

The dichloromethane based mixtures are mainly
used for the removal of paint and carbonaceous
deposits but also act as effective cleaner. It should
contain a minimum of 70% (wt/wt) of
dichloromethane, thickening and emulsifying
agent. Corrosion inhibitors may also be added for
applications on close tolerance parts or where
slight etching of metal surface is undesirable. In
immersion operation also contain cresylic acid for
increased efficiency and are usually used under a
100 mm water seal.
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5.3.2.2 Trichloroethylen based mixture

The trichloroethylene based mixtures can be used
on metal surfaces adjacent to certain plastics
materials which would be affected by
dichloromethane based mixtures.

A typical composition is as follows:

Trichloroethylene to ASTM D 4080: 70 Parts by
weight

Toluene to BS 805 :6 parts by weight

Industrial methylated spirits to BS 3591:10 parts
by weight

Cresylic acid to BS 524, Grade D: 4 parts by
weight

2-Ethoxyethanol to BS 2713 :4 parts by weight

Remainder to a total of
6 parts by weight but
paraffin wax should not
exceed 2 parts by weight

Paraffin wax

A cellulose ether
Emulsifier
Corrosion inhibitors

This method is operated by immersion and brush,
application (see Appendix A).

After cleaning the article shall be rinsed with
clear water and then dried (see Appendix C).

Note:

Standard guidelines for emission control in cold
solvent-cleaning operation are described in
ASTM D 3640.
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TABLE 5 - THRESHOLD LIMIT VALUES (TLV) FOR SOLVENTS
L M> 59 (TLV) aibwwl > pwolio -0 Jguz

ADOPTED VALUES ADOPTED VALUES
SUBSTANCE STEL. TLV (2) TWA. TLV(1)
ouls aidpdy polie ouls aid pdy polie
mg/cu.m ppm mg/cu.m ppm

ACETONE 2375 1000 1780 750 Oyl
BENZENE (BENZOL)-SKIN 75 25 30 10 covgy = (Jgr) Ok
BUTYLCELLOSOLVE-SKIN 360 75 120 25 Cawssy —slgwsls Liss
CARBON TETRACHLORIDE -SKIN 125 20 30 5 oS a5
CYCLOHEXANE 1300 375 1050 300 Ol oIS
EPICHLOROHYDRIN-SKIN 20 5 10 2 gy — Cpeps S
ETHYL ACETATE - 1400 400 Sl ol
ETHANOL (ETHYL ALCOHOL) 1900 100 (sl ST Jsibl
ETHYLENE DICHLORIDE ool IS g0
(1, 2-DICHLOROETHANE) 60 5 40 10 (OUlg, S go-1Y)
ETHYLENEDIAMINE --- 25 10 Ol (63 oyl
FURFURYL ALCOHOL-SKIN 60 15 40 10 Casgrm s ,98,98 JSII
METHANOL (METHYL ALCOHOL) 310 250 260 200 (Jo JSU) Joilie
METHYLENE CHLORIDE kit 3y I8
(DICHLOROMETHANE) 1740 500 350 100 (OLeg, 5" (59)
NAPHTHA, COAL TAR (3) - %) s s
NAPHTHA, PETROLEUM (3) --- --- --- (V) s s
PERCHLOROETHYLENE-SKIN 1340 200 335 50 gy moklg NS 5
ISOPROPYL ALCOHOL-SKIN 1225 500 980 400 covg-Jwgpgr! JSII
STANDARD SOLVENT 1050 200 525 100 st >
TOLUENE 560 150 375 100 ey
TRICHLOROETHYLENE 1080 200 270 50 Okly IS5 5
TURPENTINE 840 100 560 100 S
XYLENE (XYLOL) 655 150 435 100 (Jsklpokls

Notes:

1) TWA. TLV (Threshold Limit Value-Time
Weighted Average). The time weighted
average concentration for a normal 8 hour
workday or a 40 hour work week.

2) STEL. TLV (Threshold Limit Value-Short
Term Exposure Limit). The maximum
concentration to which workers can be
exposed for a period up to 15 minutes.

3) In general, the aromatic hydrocarbon content
will determine what TLV applies.

5.4 Emulsifiable Solvent Cleaning

5.4.1 These cleaning methods relate to the
removal of oil, grease and dirt from unit parts or
simple assemblies by leaving them in contact with
a cleaning mixture in which grease and dirt are
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loosened but not detached and then washing away
the solid contaminants with water. The method
has the advantage that no heating is required and
that a succession of dirty articles can be cleaned
without rapidly fouling the cleaning medium
itself.

5.4.2 This method gives a degree of cleanness less
than that obtained by hot solvent or aqueous
alkaline cleaning methods but may be employed if
a residual trace of the cleaning medium may be
tolerated by the subsequent process (e.g.
phosphating-see IPS-C-TP-102) or if the size of
the parts makes "in situ" cleaning essential.

5.4.3 Emulsifiable solvent cleaning can in general
be used on any metallic parts, but shall not be
used on assemblies containing fabrics, rubber or
other organic material, unless it has been reliably
ascertained that no harm will result.

5.4.4 Emulsion cleaners are broadly classified
into three groups, on the basis of stability; stable,
unstable and diphase emulsion cleaners.

5.4.5 Stable emulsion cleaners are applied by
immersion or spray process. These cleaners shall
not be used for cleaning of heavily contaminated
surfaces.

5.4.6 Unstable emulsion cleaners perform more
efficiently in removing heavy shop soils such as
oil- base rust and many lubricants used in
stamping and extruding. This method is applied
by immersion or spray process. (see Appendix A).

Typical cycles for immersion and spray process is
shown in Table 6.

5.4.7 Diphase emulsion cleaners are utilized for
removing the most difficult hydrocarbon soil,
such as lapping compounds, buffing compounds,
and oxidized oils. They are capable of providing a
higher degree of cleanness than can be obtained
with stable or unstable emulsions. Diphase
cleaners are most commonly used in immersion
process.
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5.4.8 Typical compositions and operating
temperatures of different types of emulsion
cleaners are shown in Table 7.

ed ilizee glail Sldes slales 5 DLS 5 diges A-F-0
cailoads eole LS Y Jgaz o L5,9,,«“]5,6] slooas

TABLE 6 - TYPICAL CYCLES FOR IMMERSION AND SPRAY EMULSION CLEANING
Ogdgol bl 9 (559 abgl gy a1 (6HI jued sAS y> digei —F Jou

CYCLE TIME,
‘ MINUTE

B R )

() lga b o,5 e
a) REMOVING CUTTING OILS AND CHIPS FROM MACHINED

¢) CONCENTRATION OF CLEANER, (15 TO 60 g/litre)

d) CONCENTRATION, (3.75 TO 15 g/litre)

¢) CONCENTRATION, (30 TO 90 gllitre)

f) CONCENTRATION, (7.5 TO 15 g/litre)

g) (60 TO 71°C)

h) UNHEATED RINSE.

i) (54 TO 71°C)

K) (21 TO 71°C)

EASY DIFFICULT
e [ e ]

CLEANING (2) (&) 6,15 jwod
CLEANING (b) () 5,15 e

PROCESS IMMERSION SPRAY IMMERSION SPRAY

SEQUENCE © (@ © ®

Sl Jole (@) 539 bsé (o) iy () 59 absé () ity

CLEAN (g) 2 TO4 % TO 1 4 TO 10 1 TO 2%
(ORI

RINSE (h) Y4 TO Y2 % TO Vs %4 TO Y2 % TO Y2
@ <1k s

RINSE (j) % TO 1 % TO 1 % TO 1 %TO 1
(b) ST L s

AIR DRY (k) % TO2 % TO?2 % TO?2 % TO?2

SURFACES, SHOP DIRT AND OIL

FROM SHEET METALS, AND DRAWING COMPOUNDS FROM AUTOMOTIVE TRIM.
OS 3 3l SlaS 5 GausS 9w 9«38 Slasyg 5l g, 5 oIS (AS coud ile ke (slaesly g 0iiS 8 e sleaty,; (0 oo 5l (I

BILEYES

b) REMOVING EMBEDDED BUFFING COMPOUNDS IMPREGNATED CARBONIZED OILS FROM
CAST IRON UNIT PARTS AND QUENCHING OIL FROM HEAT TREATED FORGINGS.

s, Sl 5l ST 85, 5 oz aoly Slibd jlend silulr Sl Wl Sl Dl Sl § 4 wél oad oiin S Glagts; Gox om 3l (@

RXW) ‘5}‘)1).> Sldes

GRd 1,80 50« oaisS juai cbale (g

Gad o S0 B YIVY) cdale (o

Gl a2 Y clike (o

G [ a8 V0 b VI0) cdaké (g

Ol a0 VY B £4) (5

035 #5 oeh 25 (g

(o, Xle a0 VY B oY) (b

(oSl a0 VY B YY) (6
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TABLE 7 - TYPICAL COMPOSITIONS AND OPERATING TEMPERATURES FOR EMULSION
CONCENTRATES

Ogmlgol glacdale ol p (Fldos slos g Wlus )i digei—V Jouo

COMPOSITION, PARTS BY VOLUME
x> B Cwud (oS
COMPONENT STABLE UNSTABLE DIPHASE
£ Sl Sl b 9o
PETROLEUM SOLVENT (a) 250 TO 300 350 TO 400 250 TO 300
(@ i Pl Yoo bvo- Feo YO Yoo bvo-
SOAPS (b) 10 TO 15 15 TO 25 NONE
(©) liglo AR YO Lo =
FCI;ZTROLEUM (SULFONATES) 10 TO 15 NONE L TO 5
AR z oL
(@ (bsils) 5 Sy =
NONIONIC ~ SURFACE-ACTIVE
AGENTS (d) 5 TO 10 NONE 1 TO 5
4 . RN oL
() Sy (el Jlsb Jolse &>
(C;LYCOLS, GLYCOL ETHERS N0 s 10 10
. . I Y oL
() JoSl5 sl 51 el sSolS
AROMATICS (f) 5 TO 10 25 TO 50 5 TO 10
(5) b Silag,| Ve o 0. LY VLo
WATER (g) 5 TO 10 NONE NONE
G <l Vo bo = &=®
h) TYPICAL COMPOSITIONS AND OPERATING TEMPERATURE RANGE
o Sbod 0 S g LS 5 Wigei()
27 TO 60°C 27 TO 66°C 27 TO 66°C
5 °C 5 YY 5 °C 5 YV g+ °C LYY

a) Two commonly used hydrocarbon solvents

are deodorized kerosene and mineral seal
oil.

b) Most commonly used soaps are based on

d) Increased content generally

e)

rosin or other short-chainfatty acids,
saponified with organic amines or
potassium hydroxide.

Low- molecular- weight petroleum
sulfonates ("mahogany sulfonates") are
used for good emulsification plus some
rust protection. High-molecular weight
sulfonates (with or without alkaline-earth
sulfonates) offer good rust inhibition and
fair emulsification.

improves
stability in hard water, but increases cost.

Glycols and glycol ethers are generally
used in amounts necessary to act as
"couplers" in the stable and unstable types
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of emulsions. These agents are frequently
used with diphase and detergent cleaners
to provide special cosolvency of unique or
unusual types of soils.

f) Aromatic solvents are frequently used to
provide co-solvency for special or unique
soils; sometimes they serve also to inhibit
odor-causing or rancidifying bacteria.

g) Water or fatty acids, or both, are used to
adjust the clarity and stability of the
emulsion concentrate, particularly those of
the stable and unstable types.

h) Maximum safe temperature depends on the
flash point of hydrocarbon (petroleum)
solvent used as the major component.

5.5 Aqueous Alkaline and Detergent Cleaning

5.5.1 These cleaning methods relate to the use of
cleaning solutions containing alkalis, organic
materials or both for the removal of oil, grease,
dirt, and swarf from unit parts or simple
assemblies having easily accessible surfaces.

Several methods of processing are available (see
Appendix A); choice of the process depends upon
the nature of the metal to be cleaned, the type and
degree of contamination and the composition and
size and shape of the articles. After cleaning the
parts require rinsing and drying.

5.5.2 Solutions containing alkalis should be used
with caution on articles with highly finished
surfaces, owing to the possibility of dulling the
surface. Porous articles, of parts and assemblies
that would trap liquid, shall not be cleaned with
such solutions owing to the difficulty of rinsing
away all traces of the solution, and of drying.

5.5.3 Alkaline have advantages over other solvent
in the removal of certain types of contaminants
including soaps and salts. The cleaning action is
based on the saponifying and emulsifying effects
of aqueous alkalis, often reinforced by
sequestrating, complexing and surface active
agents. The ingredients are usually selected from
sodium hydroxide, sodium carbonate, sodium
metasilicates, trisodium phosphate, sodium
pyrophosphate, sodium borates, complexing
agents (such as EDTA*, gluconates, heptonates,
polyphosphates, and cyanides) and organic
surfactants.
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5.5.4 Application is normally by immersion,
electrolytically, ultrasonic immersion or steam
mixture jetting, with subsequent water rinsing
(see Table 8).

5.5.5 All detergent and alkaline cleaning shall be
followed by adequate draining, but the drainage
time should not be so long as to allow the
cleaning solution to dry on the articles. Water
rinsing shall follow draining.

In conveyorized jetting and spraying machines the
rinsing is usually with water jets; otherwise the
articles should be transferred from the cleaning
tank to a cold running water rinse tank.

Rinsing should be thorough and unless the
cleaning solution has contained little or no alkali,
it is preferable to arrange two rinse tanks in
cascade with the water flowing the opposite way
from the articles; this much reduces the amount of
water needed to give effective rinsing.

If the articles are not to pass to other aqueous
processes, a final immersion for 30-60 seconds in
hot water (80-95°C) will facilitate drying.

5.5.6 immediately after final rinsing the parts
shall be dried in accordance with Appendix C,
unless further cleaning (removal of rust and
miscellaneous residues) is to be undertaken.

*: Ethylen diamine tetra acetic acid

Note:

As soon as the parts are finally cleaned and dried
the appropriate protective shall be applied without
delay otherwise corrosion may occur very
quickly; it is usually desirable to allow the article
to cool to 5°C above room temperature before
applying the protective. Cooling to room
temperature may cause microscopic condensation
on bare metal surfaces.

In immersion tanks the heating can be so arranged
that convection currents assist the circulation of
the cleaning medium round the articles;
preferably, agitating may be provided by
compressed air or with an air impeller or
circulating pump.

5.5.7 A wide variety of proprietary cleaning
mixture is available for cleaning ferrous and non-
ferrous metals.
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Solutions containing caustic alkalis should be
used only when no metals other than iron and
steel, copper, nickel, chromium and titanium are
present. A typical strong alkaline cleaner for these
metals may consist of a mixture of sodium
hydroxide (caustic soda), sodium metasilicate (or
other silicates of a higher soda/silica ratio),
trisodium phosphate (or other phosphates) and
sodium carbonate (soda ash).

5.5.8 Aluminium, lead, zinc, and tin, including
galvanized surfaces and tin-plate, are liable to be
damaged by any alkaline cleaners not specifically
formulated for use with such metals. Mild
alkaline cleaners made up of sodium metasilicate
(or sodium silicates of a lower soda/silica ratio), a
sodium, phosphate and a suitable proportion of
surfactant may be used; sodium carbonate is
permissible if silicate is present in such a
proportion as to keep the soda/silica ratio below
1:2.

A proportion of sodium sulfite may be included as
a means of avoiding feathering of tin-plate by
mild alkaline cleaners.

The action of both strong and mild alkaline
mixtures used in simple immersion cleaning is
much improved by the inclusion of up to 5 per
cent of an organic surfactant, commonly a
sulfated fatty alcohol or a fatty alchol/ethylene
oxide condensate; but in electro-cleaning tanks or
jetting systems such ingredients usually cause
foaming and should be omitted or included only
in very small proportion. Table 8 shows typical
alkaline cleaner formulations for various metals.

5.5.9 Where hard water only is available this shall
be softened. The addition of a small proportion of
sodium hexametaphosphate is wuseful; usually
1g/litre will be adequate (see also Table 9).

5.5.10 Solutions of organic surfactants alone are
usually harmless to any metal, but as they have a
less vigorous action they require a longer period
of contact than alkaline cleaners and are
unsuitable for dealing with very greasy surfaces.
Such solutions are an effective means of cleaning
tin-plate without damage but not all surfactants
are suitable for this purpose and a selection
should therefore be made in consultation with the
manufacturer.
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5.5.11 Aqueous cleaning solutions should be
made up in accordance with the manufacturer’s
recommendations, if any general a concentration
of 30-60 g/litre of water of an alkaline mixture is
necessary for immersion cleaning, and of 5-30
g/litre water for jet cleaning spraying , an
operating temperature of 80-95°C is generally
recommeneded. If surfactants are used alone then
concentrations of the order of 1-10 g/litre of water
are normally used at room temperature though
should jet cleaning be employed the concentration
should be low to avoid excessive foaming.

A alternative method of applying similar active
ingredients is to dissolve a proportion of an
organic emulsifying agent in a solvent such as
kerosene or white spirit and use this in the form of
a weak emulsion in water to which a small
proportion of a mild alkali such as sodium
metasilicate may be added. Such an emulsion is
generally used in a spraying machine at an
elevated temperature.
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TABLE 8 - TYPICAL ALKALINE CLEANER FORMULATIONS FOR VARIOUS METALS
08 UsS Wl olp (SLUE 0uilS i WluS 5 digei— A Jous

[l
ALUMINUM COPPER PLATE | IRON & STEEL | MAGNESIUM ZINC
A B A B C c A B C A B A B C
Pyzmogl| e o~ @9 SYg g oyl o oo 89
BUILDERS: COMPOSITION OF CLEANER, % BY WEIGHT
o osijle 39 22y > p NS el S 5
SODIUM HYDROXIDE, GROUND
i s 20 15 15 55 20 20 55 | 20 20 | — 15 15
OdW @ P ¢ S 9 )R (o S
SODIUM CARBONATE, DENSE (1)
() S« S o 18 — - 8 18 29 85 | 18 29
SODIUM BICARBONATE
S e 21 24 — 34 34 — 35 34
SODIUM TRIPOLYPHOSPHATE
e . 30 30 — 10 20 20 10 | 20 20 90 10 10
Slawsd L51.: 3 m.\‘u
TETRASODIUM PYROPHOSPHATE
s L L 20 10 — 10 - - Y
b 9nh e 10
SODIUM METASILICATE, ANHYDROUS
T w 45 45 30 40 40 25 30 30 25 | 30 30 — 40 40
<l e SIS o]
SURFACE ACTIVE (WETTING) AGENTS
(aw )..) aw JL‘s JQ‘}C - - | = == TS ] eeee ssee see | eee eee eee |  ees see e
SODIUM RESINATE.
- 3 [ J— 5 - 5 LR
Sla)) prow
ALKYL ARYL SODIUM SULFONATE s . . 5 1 5 S
JSI T ligilgus main
ALKYL ARYL POLYETHER ALCOHOL ) 1 ) )
S T 51 Gy sl
NONIONICS HIGH IN ETHYLENE OXIDE
Yo 4T 1 b sl 2 | ! - b ! — 105 | - (I
OPERATING TEMPERATURE OF SOLUTION °C
°C e e gles | T 71 8 76 71 82 o3 OT%ER % %ONDITIOT‘;E 8 76 82
CONCENTRATION OF CLEANER gllitre
] oS s il 30 75 60 75 60 60 60 75 60 | 60 75 30 7.5 45
A = Immersion 2 _a
SJ9 d.bg.c =)
B = Spray ol = o
C = Electrolytic v e S =
y cs"t?"b)'&'" =C
Note (1): t (1)l

For hydro processing units in which process-side
chloride salt deposits are expected, the chloride
concentration in the freshly mixed wash solution

should be limited to 250 mg/L (250 ppmw).
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TABLE 9 - MINIMUM PHOSPHATE ADDITIONS REQUIRED FOR SOFTENING WATER (a)
() ST 52,5 o35 (615 3L 590 ailud sla o938l S8l -Q Jguz

MINIMUM ADDITION FOR SOFTENING Mg/lit HARDNESS OF WATER
P S o 5955 o5 sl 99958 Jloo o (s
SODIUM SODIUM PPM CaCO,

TRIPOLYPHOSPHATE PYROPHOSPHATE PPN b5 poonals
Gl b 55 o Slindg g p2ow
Y8°C o I WATER AT 25°C
115 520 75
230 810 150
450 1020 300
$.°C,s oI WATER AT 60°C
70 250 75
150 420 150
260 620 300
(a) ACTUAL (NOT THEORETICAL) MINIMUM AMOUNTS REQUIRED FOR WATER
SOFTENING ONLY.
ST 0955 o3 s9tine 4 s (6585 &) (ool 35 990 oo Jila (il

5.6 Steam Cleaning

5.6.1 This cleaning method relate to the use of a
jet of high pressure steam for the "in situ"
cleaning of large unit parts, assemblies and
machinery that cannot be accomodated in a
cleaning apparatus.

Steam cleaning should not be used where delicate
mechanisms are found. The cleaning may be
carried out with pure steam or with aqueous
detergent solution / steam mixtures. After
cleaning the parts may have traces of the original
contamination and of water or cleaning solution
on their surfaces.

This method is not applicable to the cleaning of
interior surfaces of assemblies that cannot be
drained readily.

5.6.2 The steam and hot water themselves tend to
remove the oils, greases, and soaps by thinning
them with heat, emulsifying them, and diluting
them with water. When used to remove old paint,
the steam cooks the vehicle of the old paint so
that it loses its strenght and its bonding to the
metal. It can then be easily removed by further
washing. When detergent is used its higher
affinity for the metal also causes the oil, grease,
and paint to loosen, thereby increasing the rate of
cleaning.

The mechnical action of the steam usually permits
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the use of lower concentration of detergent than
are required for immersion cleaning.

5.6.3 Alkali cleaners used in steam cleaning will
attack aluminum and zinc alloys, unless
specifically inhibited against such action.

They should be used selectively over painted
surfaces to assure no damage to the paint if
removal is not desired. The equipment required is
a pressure jet steam cleaners (see Appendix A).

5.6.4 On completion of detergent solution/steam
cleaning, straight steam should immediately be
directed over all cleaned surfaces so as to wash
away deposits from the solution, especially if an
alkaline solution has been used. The raised
temperature of the surfaces subjected to high
pressure steam helps the drying, but parts
retaining moisture should immediately be dried
by blowing with compressed air.

5.6.5 Strong alkalis attack the eyes and the skins;
goggles and protective clothing should be worn
when carrying out alkaline solution / steam
cleaning with strong alkalis, particularly in
confined places. Due care should be taken to
avoid steam burns.

5.7 Test for Freedom from Grease (See also
ASTM A 380-88)

5.7.1 Water breaks test

A commonly used test for the removal of greases
and oils is the inspection for water breaks. This is
best done after pickling or activation. This
involves visual observation after a final rinse in
clear, cool water. A continuous sheet of water on
the part usually indicates a clean surface (certain
precious-metal surfaces, such as gold, may exhibit
water break even though clean). Some experience
is necessary to judge the appearance of a break in
the film of water. A specific drainage time, about
30s shall be used before observation, water breaks
method, alone.

5.7.2 Grease red testing

Application of a drop of a 0.1% solution of the
dye (grease red BB*) in ethanol.

On a grease-free horizontal surface, the drop
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quickly opens out and there remains a circular
outline, on a grease-free vertical surface, the run-
off path is short and there remains an oval outline.
On a horizontal surface not free of grease, the
drop remains at its original size and after
evaporation there is a sharply serrated outline; on
a vertical surface not free of grease a long run-off
path forms.

The tested areas must be carefully cleaned before
coating.

*: Information on sources of supply can be
obtained from comittee on paint and similar
coating materials (DIN) Burggrafenstrasse- 4-10 ,
1000 Berline 30.

5.7.3 Fluoresence testing

Various oils and greases exhibit fluoresence
effects when irradiated with UV light (must be
screened from incident daylight). If the type of
contamination and its fluorescence properties are
knwon, this method can be used for testing
cleaned surfaces.

5.8 Some Notes on Degreasing
5.8.1 Selection of solvent

5.8.1.1 Strong alkalis are commonly used for
cleaning steel, but they are not used where they
can cause attack e.g. on aluminium, tin, zinc and
brass. Mild alkaline cleaner will not attack metals.
Articles that are porous or have fine capillary
spaces shall not be cleaned in alkaline solutions.

5.8.1.2 For articles which are partially painted or
varnished, trichloroethylene and alkali solutions
are not generally suitable. Certain emulsifiable
solvent cleaners or petroleum solvents may be
used.

5.8.1.3 Only unit parts or very simple assemblies,
shall be cleaned in aqueous cleaners. Parts or
assemblies of complex construction shall not be
cleaned owing to the risk of trapping cleaning
solution that would not be removed by subsequent
rinsing and drying.

5.8.2 Re-use of cleaning solution

5.8.2.1 Cleaning agents are weakened and
contaminated by material and soil being removed
from surface as they are cleaned. It may be
impractical or uneconomical to discard solution
after a single use, even in precision cleaning
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operations. When solution are re-used, care must
be taken to prevent the accumulation of sludge in
the bottom of cleaning tanks. Periodic cleaning of
vats and degreasing tanks, decanting periodic
bottom-drain, agitation of solution and similar
provisions are essential to maintain the
effectiveness of solution. Care must be taken to
prevent water contamination of trichloroethylene
and other halogenated solvents, both while in
storage and in use.

5.8.2.2 Re-distillation and filtering of solvents are
necessary before reuse.

5.8.2.3 Make up is often required to maintain
concentrations and PH of cleaning solution of
effective levels. Do not over use chemical
cleaners, particularly vapor-degreasing solvents,
if light films or oily residues remain on the metal
surfaces after use of such solvents, additional
scrubbing with hot water and detergent, followed
by repeated rinsing with large quantities of hot
water, may be necessary.

5.8.3 Protection of cleaned surfaces

5.8.3.1 Walking on cleaned surfaces shall be
avoided, where unavoidable, personnel shall wear
clean shoe covers each time they enter, or
protective material shall be laid areas where
personnel are required to walk.

5.8.3.2 Workmen handling cleaned surfaces of
critical items shall never wear clean lint-free
cotton, nylon or dacron cloth or polyethylene film
gloves. Rubber or plastic gloves are suitable
during pre-cleaning operation or cleaning of non-
critical surfaces.

5.8.3.3 Keep opening of hollow items (pipe,
tubing, valves, tanks, pump, pressure vessels, etc.)
capped or sealed at;

- All times except when they must be open to
do work on,

- The item, using polyethlene, nylon, TFE-
Flouro carbon plastic,

- Or stainless steel caps, plugs, or seals.

- The reuse of caps, plugs, or packaging
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materials shall be avoided unless they have
been cleaned prior to reuse.

- Do not remove wrapping and seal from
incoming materials and components until they
are at the use site, ready, (to be used or
installed.)

5.8.4 Solvent hazardous

5.8.4.1 All solvents are potentially hazardous and
they shall be used under such conditions that their
concentration in air being breathed by workmen is
low enough for safety. (see Table 6 Threshold
limit valve) when used in closed spaces (pit or
vessel) where the safe concentration is exceeded,
fresh air masks shall be worn.

5.8.4.2 Smoking shall not be allowed near
degreasing equipment.

6. PICKLING
6.1 General

6.1.1 Pickling is a method of preparing metal
surfaces by chemical reaction, electrolysis, or
both. In pickling method the rust and scales are
removed by chemical reaction with mineral acids
and also with certain alkine materials.

Various acids used in commercial pickling are
sulfuric, hydrochloric or muriatic, nitric,
hydrofluoric, phosphoric and mixtures of these.

6.1.2 Pickling is considered a desirable method of
removing rust and mill scale from structural
shapes, beams, plates in workshop, when the cost
of such removal is felt to be justified. Properly
accomplished, pickling produces a surface that
will promote long paint life with most coating.

6.1.3 Steelworks prepared by pickling methods
shall be primed as soon as dry and while still
warm with the specified primer to a specified dry
film thickness and/or to a minimum dry film
thickness of 50 microns. (see IPS-E-TP-100,
Table 1).

6.2 Pickling Methods

6.2.1 The six main pickling methods, which in
turn may consist of different processes, may be
used for pickling of metals:
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These methods are as follows:
- Sulfuric or hydrochloric acid pickling method
- Phosphoric acid pickling method
- Footner pickling method

- Sulfuric acid-sodium dichromate pickling
method

- Alkaline derusting method
- Electrochemical treatment method

6.2.2 Selection of pickling method depends on
nature of rust and scale, material of articles,
degree of desire pickled surface and availability
and cost of pickling material and equipments. The
specifier shall specify the pickling method as
appropriate.

6.3 Hydrogen Embrittlement

When metal dissolves in acid during pickling
process, a definite volume of hydrogen is
produced. It is apparently atomic hydrogen,
absorbed or dissolved in steel, that affects it
flexibility and ductility.

Bubbles of molecular hydrogen that form at the
metal surface from conjugation of atomic
hydrogen are extremely light. This is "hydrogen
embrittlement" or "acid embrittlement". Blisters
on sheet or plate during pickling and galvanizing
are from the same cause.

Hydrogen bubbles, rise rapidly through a poorly
inhibited bath. As they reach the liquid surface,
they break violently and form fumes. The
produced fumes can affect the health of workers
and rapidly corrode any metal work and masonary
in the pickling room. Inhibitors minimize acid
fumes by reducing hydrogen that causes them.

6.4 Cleaning and Preparation of Metal Prior to
Pickling

6.4.1 Heavy deposits of oil, grease, soil, drawing
compounds, and foreign matter other than rust,
scale or oxide must be removed by any
appropriate cleaning method described in section
5 unless certain method(s) of section 5 is (are)
specified by the company. Small quantities of
such foreign matter may be removed in the
pickling tanks provided no detrimental residue
remains on the surface.
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6.4.2 Heavy deposits of rust, rust scale, and all
paints by suitable mechanical method(s) described
in sections 7 and 8. Rust deposits which can be
removed without unduly prolonging the pickling
time may be removed in the pickling tanks. Paints
and other types of marking can normally be
removed mechanically or with solvents.

6.5 Pickling Process

6.5.1 Sulfuric or hydrochloric (muriatic) acid
pickling

6.5.1.1 Pickling with these acids is of particular
value in descaling, but should be used only for
parts that can be easily and thoroughly washed
free-from acid. It may thus be unsuitable for parts
of complicated shape particularly those containing
narrow channels or blind holes that cannot be
properly washed out, or parts with porous surface
layers.

The following types of components should,
therefore, not be treated with these acids:

- Parts built up by riveting, spot welding, or
similar methods. Cast-iron parts owing to the
possibility of occlusion of pickling acid in
porous surface layers.

- Ferrous articles with associated non-ferrous or
non-metallic parts should not be pickled
because of the risk of attack or of electrolytic
effects, and because acid may be trapped at
the join.

- High strength constructional alloy and heat-
treated alloy steels shall not be pickled by
sulfuric acid which can be used for low
carbon structural steels. Some higher carbon
and alloy steels burn in acid very easily,
making surface smut more of a problem. One
method to help solve this is to add rock salt to
the sulfuric acid bath, some specifications call
for the bath to contain 1.5% wt. sodium
chloride.

- For acid pickling of stainless steel and metals
other than ferrous metals see sections 10 and
11.
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6.5.1.2 Operation

For the operation of sulfuric or hydrochloric acid
pickling, various types of acid-resistant tanks are
available, e.g. lead (for sulfuric acid), glass or
glazed earthenware; wood, steel or concrete lined
with rubber or other acid resisting materials may
also be used. (see IPS-E-TP-350 '"Lining").
Several efficient inhibitors to reduce acid attack
on the base metal are available commercially and
one of these should be employed; it is necessary
to adhere strictly to the manufacture’s instructions
regarding suitability, concentration and method of
addition.

In hydrochloric acid pickling the concentration of
acid may be varied between 1 and 50 per cent of
concentrated hydrochloric acid by volume,
according to the nature and amount of scale or
rust and the time available for pickling. Higher
concentrations of acid remove rust and scale more
rapidly but may attack the steel more severely.
Hydrochloric acid pickles work reasonably well
without external heating; often the heat of
reaction between the acid and the scale is
sufficient to keep the bath at 30-40°C and then
quite rapid pickling takes place.

In sulfuric acid pickling the concentration may be
between 5 and 20 percent of sulfuric acid by
volume and the bath should be heated (e.g. by
steam coils) to a temperature of about 60-85°C. It
is very uneconomical to pickle in other than hot
sulfuric acid solutions because of the relative
slowness of the attack.

Note:

To avoid accident from overheating when making
up, always add the acid slowly to cold water
stirring continuously. Do not add the water to the
acid.

Pickling may be accelerated to some extent by
mechanical agitation of the parts or of the
solution, and sometimes by lightly scrubbing off
deposits that have loosened in the acid bath.
Alternatively, the pickling action may be
facilitated by the use of ultrasonic vibrations (see
Appendix A.5). Completion of pickling is best
judged by periodic inspection.

The acid content of the bath shall be checked
frequently and additions of acid made to maintain
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the correct strength (see 6.9.3.1). The pickle shall
be discarded when the iron content has risen to
such an extent as to retard seriously the rate of
pickling. The limiting iron (Fe) contents are of the
order of 35 g/litre for hydrochloric acid pickle and
16 g/litre for sulfuric acid pickle (see 6.9.3.2).

After removal from the sulfuric acid pickling
bath, the parts shall be treated as specified in 6.7.

6.5.2 Phosphoric acid pickling

Phosphoric acid pickling is less danger of
corrosion from residues or during drying, and is
therefore preferable to the other mineral acids.
Nevertheless, with certain exceptions, it is
necessary to wash the articles thoroughly after the
pickling treatment, particularly if the parts are of
complicated shape, contain narrow channels or
blind holes or are built up by such methods as
riveting or spot-welding.

6.5.2.1 Rust removal with phosphoric acid

Light rust can be removed by immersion in cold
phosphoric acid, or proprietary liquids based on
phosphoric acid and substantially free from other
mineral acids, diluted for use according to the
manufacturer’s  instructions. The optimum
strength of acid is approximately 25 percent by
volume. Generally the procedure is dip
application.

In dipping process, immerse in the rust-removing
solution, if necessary assisting the de-rusting
action by brushing with a steel-wool pad.
Alternatively, warm the solution to 60°C to speed
up rust removal. The immersion should not be
longer than is required for complete de-rusting;
normally up to an hour (or 15 minutes at the
higher temperature) should suffice. A lead-lined
tank is recommended for the rust removing
solution.

Rinse well in clean cold water, and finally in
clean hot water. Dry as quickly as possible
according to Appendix C.

If composite articles are to be treated, care shall
be taken to avoid excessive attack on non-ferrous
metals. Generally, the solution should not be used
for leaf springs or springs under stress.

Locally hardened or hardened and tempered steel
and spring steels shall be given a further treatment
for 30 minutes in boiling water.
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6.5.2.2 Scale removal with phosphoric acid

Heavy scale can be removed by phosphoric acid
only at higher temperatures, e.g. 85°C for 25
percent v/v acid. It is not generally necessary to
use an inhibitor in the bath. After pickling is
complete, the treatment of articles by washing,
drying, etc. is the same as in 6.5.2.1. The bath
shall be discarded when the concentration of iron
(Fe) reaches 20 g/litre (see 6.9.4), otherwise
powdery deposits may be formed on the metal
surfaces.

6.5.2.3 Duplex sulfuric / phosphoric acid
(footner process) pickling

Economy in the use of phosphoric acid may be
effected by the use of the Footner process for, de-
scaling steel plate and other forms of structural
steel prior to the application of a protective
coating.

This process consists in:
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Fig. 3- PICKLING SET UP FOR SULFURIC-PHOSPHATE PICKLING (FOOTNER PROCESS)
SULFURIC ACID TANK IS ON THE RIGHT, RINSE TANK IN THE MIDDLE, AND PHOSPHATE
TANK ON THE LEFT. A PICKLED PLATE IS BEING WITHDRAWN FROM THE SULFURIC ACID
BATH.
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6.5.3.1 Pickling in 5-10 percent v/v sulfuric acid
at 60-65°C for 12-15 minutes, or until all scale
and rust is removed. The bath shall contain an
inhibitor. Further sulfuric acid shall be added
when the pickling time increases appreciably. The
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bath shall be discarded when the accumulation of
sediment, etc. and the concentration of iron in the
solution interfere with the pickling and result in
deposits on the surface of the article.

This occurs when the specific gravity reaches
about 1.18-1.20 or there is 1.6 percent of iron (Fe)
(16 g/litre) in the solution. After the article is
lifted from the acid bath it shall be allowed to
drain for 15-30 seconds before immersion in the
water bath.

6.5.3.2 Washing in warm water 60-65°C by
immersing twice before passing to the final bath.
There shall be a very small flow of water through
the water-wash bath to prevent the total acidity as
determined by titration against phenolphthalein,
from exceeding 0.1 g H,SO, per 100 cm’. The
necessary flow of water can be established after a
short experience of the process.

6.5.3.3 Immersing for 3-5 minutes in 2 percent
phosphoric acid solution maintained at a
minimum temperature of 85°C. When the iron
(Fe) content exceeds 5 g/litre proportion of the
bath shall be discarded and the bath restored by
suitable additions of clean water and phosphoric
acid.

The lower phosphoric concentration and shorter
immersion tends to produce thinner and less
porous phosphate coating. This type of coating is
an excellent base for most paint.

When removed from the hot phosphoric acid bath
in the Footner process, the plates, etc. dry rapidly,
and carry a protective dull grey phosphate film.
No subsequent washing is required. Protective
coatings shall be applied immediately after the
pickled surfaces are dry and while they are still
warm.

The process is also applicable to lighter material
than structural steel, but drying in an oven may be
necessary for light materials that do not carry
sufficient heat from the bath to dry in air.

Fig. 3 shows a pickling setup for footner process.
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6.5.4 Sulfuric acid-sodium dichromate pickling

This method is often used in shipyards. The
procedure is as follows:

Pickling is performed by 5% (by volume) sulfuric
acid at 75-80°C, with sufficient inhibitor added to
minimize attack on the base metal, until all rust
and scale is removed, followed by a two minute
rinse in hot water at 75-80°C.

Next, immerse the pickled and rinsed steel for at
least two minutes in a hot, inhibitive solution
maintained above 85°C and containing about
0.75% sodium dichromate and about 0.5%
orthophosphoric acid.

6.5.5 Alkaline pickling

Rust and scale may be removed and the surface
prepared for electroplating or painting of non-
ferrous metals by one of the following alkaline
pickling method.

6.5.5.1 Remove of light rust

Immerse in a solution based on caustic soda and a
chelating agent such as sodium heptonate or
gluconate.

6.5.5.2 Remove of heavy rust

Electrolytic treatment in an alkaline solution
consisting essentially of sodium hydroxide in
water, the concentration being adequate to ensure
good electrical conductivity. They may contain
substances which assist in the removal of the rust,
such as sodium cyanide (solution a) and
ethylenediamine tetracetic acid (solution b).
Typical compositions are:
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200 g/litre to 300 g/litre
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The solutions may be operated from room
temperature to 60°C, but it is recommended that
solution (a) not taken above 40°C to prevent rapid
decomposition of the cyanide.

The parts should be treated anodically or
cathodically or with periodic reversal of the
current (at current) densities of the order of 250
A/m’ to 500 A/m’.

After de-rusting, parts should be washed hroughly
in running water, special attention being paid to
any crevices.

6.5.5.3 Remove of scale (descaling in molten
caustic alkali)

Molten caustic alkali descaling processes, which
are based on molten caustic alkalis containing
additives such as sodium hydride, have less
tendency to induce hydrogen embrittlement in
steel than pickling but their use on high strength
steel is not allowed. These processes are
particularly suitable for castings, and for parts in
heat resisting steel stress relieved after
fabrication.

Molten hydride is, however liable to embrittle
titanium alloys by hydrogen absorption.

6.6 Electrochemical Pickling

It is possible to remove rust and scale by the
following electrolytic methods:

6.6.1 Cathodic treatment in acid solution

Removal of rust and scale may be accelerated
compared with ordinary pickling, acid is
economised and attack on the metal is reduced,
but hydrogen embrittlement may be serious.

Inhibitors such as tin or lead salts shall be used.
This process is useful for descaling irregular
shaped objects and those with difficult recesses.
The work is made cathodic at 645 ampere/m” in
hot 10 per cent v/v sulfuric acid containing a
small amount of lead or tin salts.

Tin or lead plates on the descaled areas and the
action is diverted to other areas. The plated tin or
lead is usually removed by electrolytic alkali
cleaning. = Some  organic inhibitors  can
substantially reduce metal losses during cathodic
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pickling.

6.6.2 Cathodic treatment in alkaline solution

Hydrdogen embrittlement is less than with 6.6.1
method but de-rusting is usually slower than in
acid solutions.

6.6.3 Anodic treatment

Anodic treatment may be carried out in either acid
or alkaline solutions. Passivating conditions are
established and oxygen, not hydrogen, is
produced at the surface.

Hydrogen embrittlement is usually avoided with
the anodic process where there is a slight risk,
especially with highly stressed parts of hydrogen
being formed in the acid process when the current
is switched off and while the work is being
removed from the bath.

Examples are:

- An anodic process for parts entirely of steel
based on sulfuric acid solution (sp.gr : 1.22)
used at a temperature not exceeding 25°C in a
lead tank with lead cathodes, with a high
anodic current directly maintained on the steel
surfaces (not less than 1075 ampere/m?).

- An anodic alkaline process for parts entirely
of steel based on a solution of caustic soda
containing cyanide or an organic complexing
agent.

6.7 Treatment of Metal after Pickling
6.7.1 Cold rinsing

When metal is removed from the pickle bath, a
thin film of pickling acid and salts, resulting from
reaction of acid with metal, clings to it. The acid
and salts, with the exception of some produced
from phosphoric acid, actually stimulate rust
formation and must be completely removed
before they dry. An ample supply of clean water
must be available for rinsing, which may be
accomplished by any convenient means. Steel,
wood, or concrete tanks provided with a
skimming trough to take care of an ample
overflow of water are generally used, although
water can be applied liberally with a hose.

Pickled work should be rinsed promptly,
particularly if the acid is hot. If the film dries, it is
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difficult to rinse away residues that can cause
trouble in many of the following operations.

6.7.2 Final (hot) rinsing - neutralizing

When pickling acid and iron salts are removed or
diluted, metal must be suitably treated in
preparation for operations that follow. Treatment
prevents steel from rusting and prepares it for
painting. Weak alkali solutions, such as 1.9 to 3.7
g/litre of sodium carbonate or trisodium
phosphate, are used in a boiling rinse following a
cold rinse, previously described.

The alkaline surface does not rust rapidly, but it if
is to be stored indefinitely or exposed to weather,
it shall be oiled. Alkali cleaning solutions
(Neutralizing) are suitable for application of oil
but are not suited for application of paint. Also,
there are other treatments that can be used to
prevent rusting.

6.7.3 Preparing metal
IPS-C-TP-102 painting)

for painting (see

Most paints do not adhere well and blister in a
humid atmosphere if applied to an alkaline or
neutral surface. For best painting results the
surface pH should be slightly acid. Best results
occur when the surface has a pH between 3 and 5.
There are exceptions when using special paints,
such as inorganic zincs, which normally are
applied to neutral surfaces. In pickling processes
for inorganic zinc applications, no further
treatment is normally used after the hot water
rinse.

For most paints, other than inorganic zincs, it is
important that proper be used to produce the
proper pH. Phophoric or chromic acids, or
mixtures, produce best results. Muriatic or
sulfuric acids shall not be used because their
residues stimulate rust under paint.

It is desirable to further clean and treat pickled
and rinsed steel in a phosphoric acid solution
prior to painting. Good results can be obtained by
adding approximately 0.25% by weight of
concentrated phosphoric acid to the hot rinse bath,
contained in a steel tank, and maintaining this
rinse at a pH of 3 to 5 by additon of acid as small
quantities are needed.
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The cleanliness of the boiling rinse is important,
since it is here that a satisfactorily cleaned surface
can be spoiled for painting. For best results the
bath should be discarded daily and the tank
cleaned before making a new bath. This is not
practical for large scale structural pickling
operations, and good painting results can be
obtained by merely maintaining a water rinse
temperature at 60°C or higher and painting
promptly while steel is warm and dry.

6.8 Appearance of Pickled Surface

6.8.1 The surface shall be pickled to a degree
suitable for the specified painting system.

6.8.2 Uniformity of color may be affected by the
grade, original surface condition, and
configuration of the material being cleaned, as
well as by discolorations from mill or fabrication
marks and the shadowing from pickling patterns.

6.8.3 Visual standards of surface preparation
agreed upon by the contracting parties should be
used to further define the surface.

6.9 Test Methods-Determining of Acid and
Iron Content of Pickle Baths

Methods regularly used in the laboratory shall be
used to titrate pickle baths for both acid and iron.
It is recommended to install such apparatus near
the pickle or measuring tanks and to have
titrations made at regular intervals, usually by the
pickle foreman, who sees to it that acid is added
in measured and recorded quantities to maintain
the proper strength.

6.9.1 Equipment required

1-5 cm’ pipette 1- burette stand

1-1 cm’ pipette 2- 250 cm’ glass beakers

2-25 cm’ burettes 2- stirring rods

1-5 cm® measuring cylinder 1- gas indicator
bottle
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6.9.2 Reagents required

- 1.0 normal sodium hydroxide solution

- 0.1 normal potassium permanganate solution

- Methyl orange -1 g/litre of H,O
-C.P* sulfuric acid, concentrated

6.9.3 Determining acid and iron content in
sulfuric and hydrochloric acid baths

6.9.3.1 Determining acid content

a) Measurment

- Measure a 5 cm’ sample of the pickling
solution with a 5 cm’ pipette and transfer it to
a clean 250 cm’ beaker.

- Add about 100 cm® (half a beaker) of clean,
fresh tap or city water and 2 or 3 drops of
indicator solution (methyl orange).

- Fill a burette exactly to the zero mark with 1.0
normal sodium hydroxide.

- Stir the test sample constantly with a stirring
rod and slowly run in 1.0 normal sodium
hydroxide until the red color has changed to
yellow. Stop adding this titrating solution at
the moment the color of the test sample
becomes pure yellow.

- Record the reading taken on the graduated
burette. This is the number of cm’® of 1.0
normal sodium hydroxide used.

b) Calculation

The number of cm® of 1.0 normal sodium
hydroxide used, multiplied by the appropriate
factors shown in table 10, gives the desired
quantity of 66° or 60° Be ** sulfuric acid or 20°
or 18° Be* muriatic acid.

68

5k 9590 (Sl Slgo ¥-4-7
SS9yt nsliy Jloyi Ve Joloes -
DSy ey Jlo i oY Jslora -
ol 5o 05 ) = 5ilgl e -
CP7 Lale ol S 8l5e0 -

Skplox 0 ] g auwl oo i ¥-4-F
ol S5 5159y g sl SO 598 g
ool Hlodo Cynni V-Y-4-F
S5 ojlasl (I
Com b (205 Sl Jolore aiged cunSe yianiil 0 -
oSy A g 038 (xS ol (oS pieiile O
cled Jaiie oS el YO
03 e ol (i i) o ytoniils Vo e 990> -
Goyre Joloe 5l B Y LY 5 o O b
- ausled adlal | (ilyel Juso)
Vo apnS g,000 aud b yio coodle b lads |, & e -
a8l Jloy
sl &5 095wt i Opem aboo L) (gejl aised -
Sy b a,; ol eyl Jloi Ve g 000 mads
Wged S5, a5 glabaxd jo L wled esd 05 4 e )8
|y sl s Joloxe 53,8 Lol ¢ 05 0,5 3alS” (905
ol e clls ol 1y zyae Oyl oads a8 5 8l 8 -
Vo 0S5 000 ol S 5 eniile lade dae
sl 00 B e o
Olawlxo (&
Srae 2SI gyied mriw Jloy Ve S fegtle slass
N Jaaz jo oad ool lid calin Glow oy 0 00
Be 4> 0% L axpo P ol S5l 5l ogllas lade
Ao oo ) ) Sl jee Be as 0 VAL ax o V-



IS

IPS-C-TP-101(1)

TABLE 10 - CONVERSION FACTORS FOR SULFURIC AND HYDROCHLORIC (MURIATIC)
ACID CONCENTRATIONS

(Sl yg0) S 059 yjuud 9 vl SO jodlguw (sbd cdale (gl b ol po -V Jou

66°Be 60°Be
SULFURIC SULFURIC
SS9 58 SS9 58
PERCENT BY VOLUME....
0.573 0.740
(T M)a
GRAMS PER 100 ml..... 1053 1 263
S - "".LMJ \ )! e)f . .
POUNDS PER gal....... 8771 10,525
B » Sy ' ’
20°Be 18°Be
MURIATIC MURIATIC
Sk 90 Sk 90
PERCENT BY VOLUME....
1.999 2.288
64.7:: ..\..a)o
GRAMS PER 100 ml..... 2319 2612
oS yailo Voo 05 ' '
POUNDS PER gal.......
- . 19.353 21.796
B g

*: C.P (chemically pure): without impurities
detectable by analysis.

**: Be ;(Baume hydrometer scale): A calibration
for liquids that is reducible to specific gravity by
the following formulas: for liquid heavier than
water specific gravity = 145 + (145 - n) (at 60°C)
for liquid lighter than water specific gravity = 140
+ (130 + n) (at 60°C). (n) is the reading and the
Baume scale, in degrees Baume.

6.9.3.2 Determining iron content
a) Measurement

- Measure a 1 cm’ sample of the pickling
solution, With the 1 cm® pipette and transfer it
to a clean 250 cm’ beaker.

- Add about 100 cm® (half a beaker) of fresh,
clean water. Measure 5 cm’ of concentrated
sulfuric by means of the 5 cm’ measuring
cylinder and pour it slowly with constant
stirring into beaker.

- Fill a burette exactly to the zero mark with 0.1
normal potassium permanganate.

- Stir the test sample continuously with a
stirring rod and slowly run in the
permanganate solution until the color changes
to a faint pink, which persists at least fifteen
seconds. Stop adding solution when pink is
obtained.
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- Record the reading taken on the graduated
burette. This is the number of cm’® of 0.1
normal potassium permanganate used.

b) Calculation

The number of ¢cm’ of 0.1 normal potassium
permanganate used, multiplied by 0.5580, equals
grams of iron (Fe) per 100 cm’ of pickling
solution.

6.9.4 Determination of iron content in

phosphoric acid bath

a) Measurement

- Take 1 cm’ phosphoric acid bath sample
measured accurately with pipette and add to
125 cm® Erlenmeyer flask.

- Add 1 ¢m?® of 50% C.P sulfuric acid and about
25 cm® of distilled water.

- Add 0.18 normal potassium permanganate
from titration burette, with stirring, to
solution in the 125 cm’® Erlenmeyer flask until
the solution first turns a permanganate pink
color. Record number of cm’ of

permanganate solution used.

b) Calculation

Each cm’® of permanganate solution used is
equivalent to 0.96 grams of iron per 100 cm’ of
phosphoric acid bath.

If 3.0 cm® were required to obtain the pink color
them 3.0 x 0.96 g/100 cm® = 2.88 g/100 cm’ iron
in pickle bath. A titration requiring 12 cm’ of
permanganate solution would equal an iron
concentration of 12 g/100 cm’.

6.9.5 Records

With facilities to analyze the bath, pickling can be
efficient. Complete records are essential. A
simple procedure for recording strength and
temperature of the pickle bath, its iron content,
when and how much acid is added, the number of
tons pickled, etc., is to plot the data at regular
intervals on a chart.

These records show consumption of acid per ton.
Other pertinent data can be calculated. The graph
indicates whether the bath has been discarded
with too much acid or before enough iron has
been dissolved. Records like this show the effect
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of different pickling procedures over periods of
time.

Other records help in cost accounting or
comparing one practice with another. An example
is comparing the effect of an inhibitor throughout
the life of a pickle bath. Data and calculation
sheets provide for calculation of the "necessary
cost" per ton. When this figure is compared for
two or more pickling practices advantages can be
seen.

6.10 Precautionary Notes

6.10.1 Do not stack pickled steel surfaces in
contact with one another until completely dry and
apply paint before visible rusting occurs.

6.10.2 Water shall never be added to strong acids.
Even when properly adding concentrated sulfuric
acid to water, enough heat generates to boil and
blow the acid about.

6.10.3 Proper personnel protection, including face
shields, rubber gloves, and rubber protective
clothing, must be provided when handling acids.

7. MANUAL CLEANING (HAND AND
POWER TOOL CLEANING)

7.1 General

Manual cleaning is the method of surface
preparation metals, using hand or powered tools
such as wire brushes, chipping hammers, chisels,
scrapers and vibratory needle guns. It is the least
satisfactory method of preparation especially for
steelwork exposed to "severe" or "moderate"
conditions although the size of the areas or other
circumstances may preclude the use of more
effective methods. It does not provide a
satisfactory  base  for many  coatings.
(See IPS-E-TP- 100 Tables 1 to 10)

Hand cleaning is acceptable only for spot cleaning
and power tool cleaning is acceptable where blast
cleaning is impractical or not economical. The
case shall be specified by the company. The
surface produced shall be in accordance with SIS
05 59 00 St3 (see also 4.3).
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7.2 Surface Preparation Before and After
Manual Cleaning

7.2.1 Before manual cleaning, remove visible oil,
grease, soluble welding residues, and salts by
degreasing methods and remove flux residues and
loose mill scale (see section 5).

7.2.2 After manual cleaning and prior to painting,
reclean the surface if it does not conform to this
specification.

7.2.3 After manual cleaning and prior to painting,
remove dirt, dust, or similar contaminants from
the surface. Acceptable methods include brushing
blow off with clean, dry air, or vacuum cleaning.
This type of mechanically cleaned surface shall
receive primer in the same day.

7.3 Hand Tool Cleaning

7.3.1 Hand tool cleaning is one of the oldest
process for preparing surfaces prior to painting.
Hand cleaning does not remove tight mill scale
and all traces of rust, so it is only acceptable for
extremely small areas, i.e. spot cleaning. The
tools used for hand cleaning include wire brushes,
non woven abrasive pads, scrapers, chisels,
knives, chipping hammer, and, in some instances,
conventional coated abrasives. Specially shapes
or knives are sometimes necessary.

7.3.2 Wire brushed may be of any practical shape
and size. Two general types are the oblong with a
long handle and the Block type. Bristles are of
spring wire. Brushes shall be discarded when they
are no longer effective because of badly bent
bristles.

7.3.3 Non-woven abrasives are used in simple pad
form or applied to a backup holder with handle.
They are conformable and it can be cut to various
applicators.

7.3.4 Scrapers may be of any convenient design.
They should be made of tool steel, tempered and
kept sharp to be effective. Some scrapers are
made by sharpening the ends of 3.5-5 cm wide
flat files or rasps and fastening them to a handle.
The handle may be up to 1.5 m long to increase
the area that can be reached. Other chipping and
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scraping tools made from old files or rasps a both
ends sharpened. Several centimeters from one
end, the file is bent at right angles.

7.3.5 Hand -chipping hammers are advisable in
maintenance work where rust scale has formed. A
chipping hammer is about 10-15 cm long with
two wedge-shaped faces at either end of the head,
one face perpendicular to the line of the handle
and the other at right angles to the first face.

7.3.6 Auxiliary equipment includes dust brushes,
brooms, various sizes of putty knives and
convenional painters, scrapers, coated abrasives,
and safety equipment such as goggles and dust
respirators.

7.3.7 Hand-cleaning of painted surfaces shall
remove all loose non-adherent paint in addition to
any rust or scale. If paint is thick, edges of the old
paint should be feather to improve the quality of
the paint job. After cleaning, the surface is
brushed, swept, dusted and blown off with
compressed air to remove all loose matter.

7.4 Power Tool Cleaning
7.4.1 General

7.4.1.1 Power tool cleaning provides a better
foundation for the priming of paint than hand tool
cleaning, especially when surface are covered
with heavy rust, scale or other firmly adherent
deposits. Generally power tool cleaning is suitable
only for small area because it is relatively slow.
Power tool do not leave as much residue or
produce as much dust as abrasive blasting and
they are frequently used where blasting dust could
damage sensitive surrounding.

7.4.1.2 However they may polish and/or damage
the surface if they are used at too high a speed or
kept in one spot for too long.

7.4.1.3 Power tool cleaning shall overlap by a
minimum of 25 mm into any adjacent coated
surfaces. Power tool cleaning shall produce the
surface of grade st3 in accordance with
SIS 05 59 00 (see also 4.3).
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7.4.1.4 Power tools used for surface cleaning fall
into three basic families:

-Impact cleaning tools (see 7.4.2)
-Rotary cleaning tools (see 7.4.3)

-Rotary impact cleaning tools (see 7.4.4 and
note in paragraph 7.4.4.2)

Tools in each family have unique characteristics
that make them adaptable to different cleaning
operations and requirements.

The type of power tools to be used depends upon
whether or not an acceptable profile exists on the
surface to be cleaned (see 4.4).

7.4.1.5 Rotary cleaning tools produce a profile of
approximately 10-15 microns, whereas impact
and rotary impact tools produce a profile of 25
microns or more. The profile depends on the
abrasive embedded in the rotary flaps or the
diameter of the needles in needle guns.

7.4.2 Impact cleaning tools

7.4.2.1 Impact cleaning tools are characterized by
chipping and scaling hammers. With these tools, a
chisel is struck by an internal piston and strikes
the work surface.

7.4.2.2 Chisels can be adapted for scraping and
chipping. This type of tool is useful when heavy
deposits of rust scale, mill scale, thick old paint,
weld flux, slag and other brittle products must be
removed from metal. Chisels have different
shapes and are made of various materials.

7.4.2.3 Cleaning surface with scaling and
chipping hammers is comparatively slow. When
considerable rust scale or heavy paint formation
must be removed, it may be the best and most
economical method.

7.4.2.4 The other impact power cleaning tools
included in needle gun scalers and piston scalers.
Needle scalers are most effective on brittle and
loose surface contaminations.

7.4.2.5 Piston scaler can be used for cleaning of
large surface area.

7.4.2.6 The impact cleaning tools may be used to
remove tight mill scale and surface rusting, but
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they are not the most practical or economical
tools because they gauge metal which must be
smoothed to do a through job. Tools must be
sharp or they may drive rust and scale into the
surface.

7.4.3 Rotary cleaning tools

7.4.3.1 Rotary power tools do most hand cleaning
jobs rapidly. There are three basic types of
cleaning media for these tools:

- Non-woven abrasive,
- Wire brushes,
- Coated abrasive,

These media can be used on two basic types of
tools:

- Straight or in-line machine,
- Vertical or right angle machines.

7.4.3.2 The straight or in -line machine style is
used with radial wire brushes, coated abrasive
flap wheels and nonwoven abrasive wheels. The
vertical machine style is suited for cup wire
brushes, coated abrasive discs, non-woven
abrasive discs, cup wheels and wheels. The type
of machine varies with job conditions. It is
advisable to have both types on hand and
generally both are used on field jobs.

7.4.3.3 Rotary cleaning machines
operated by pneumatic or electric motor.

may be

The machine should be compatible with the size
and speed rating of the cleaning media and should
produce enough power to perform the operation
efficiently. Most air powered machines contain
governors to limit the free operating speed.
Governors respond to tool load resulting from
thrust applied to the work surface and supply
more air to the motor, increasing power output
and maintaining its rated speed while under load.
Electrically driven machines operate at a fixed
speed.

7.4.3.4 Non-woven abrasive come in cup wheel,
radial (wheel) and disc form.

Non-woven abrasive wheels are recommended
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where base metal should not be removed but
where wire brushes are not aggressive enough.
Non-woven abrasive wheels wear at a controlled
rate. Fresh working abrasive provides a constant
rate of surface cleaning with minimal loading.
Non-woven abrasives are also recommended for
removal of light mill scale and coatings because
of lowered susceptibility to loading, as compared
to coated abrasive.

7.4.3.5 Wire brushes come in radial (wheel) and
cup form. Wire brushes can be composed of
differently shaped and sized wire bristles. Bristles
may be crimped (crinkled) or knotted. Selection
of style and type of bristle or non-woven abrasive
composition should be based on trials.

In power wire brushing it is possible to cut
through some mill scale by using the toe of a very
stiff brush and bearing down hard. It is
impractical to remove tight mill scale by power
wire brushing. Generally, removal of only loose
mill scale and rust is required. Too high a speed
shall not be used with rotary wire brushes and the
brush shall not be kept on one spot for too long.
Detrimental burnishing of the surface may occur.
Under such circumstances the surface is smooth
and develops a polished, glossy appearance that
provides a poor anchor for paint. It is clear that
doing too much surface work is detrimental.
Rotary wire brushes are particularly notorious for
spreading oil and grease over the surface. Oily or
greasy surfaces must be cleaned with solvent
before power brusing (see section 5).

7.4.3.6 Coated abrasives are used in Discs and
flap wheels forms. Coated abrasives are used for
metal removal such as weld grinding. Tight mill
scale cannot be removed with such media, but
loose scale can be.

Discs and flap wheels are used to remove loose
mill scale, old paint, etc. similar to wire brush
application.

7.4.4 Rotary impact tools

7.4.4.1 Rotary impact tools operate on the same
basic principle as other impact tools, through
cutting or chipping action, but rotary tools use a
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centrifugal principle where cutters or hammers
are rotated at high speed and thrown against the
surface.

7.4.4.2 Rotary chipping tools use three major
types of media:

cutter bundles (or stars), rotary hammers, and
heavy duty rotary flaps. All three can be used on
pneumatic or electric powered tools.

Note:

Surface preparation using rotary impact tools is
not allowed in this standard.

7.5 Manual Cleaning of Non-Ferrors Metals

7.5.1 Adhesion of paint to non-ferrous metals may
be assisted by abrading the surface with fine
emery cloth, or abrasive paper, and white spirit;
this method may be used for small areas prepared
on site.

Care shall be taken not to abrade through thin
films of pure aluminium on composite ("clad")
sheets; steel wool or hard abrasives shall never be
used on these surfaces.

7.5.2 Unless metal sprayed coatings receive a
protective coating corrosion products may
develop fairly rapidly, especially in damp or
chemically-charged atmospheres. Although they
are not necessarily detrimental to the metal
coating, they may affect paint adhesion and shall
be removed before painting. Scrubbing with clean
water, and stiff bristle or nylon (not wire) brushes,
followed by rinsing with clean water is usually
effective.

7.5.3 Removal of the layer of corrosion products
which may form on aluminium after several years
exposure can be difficult and abrasion may be
necessary, e.g. with stainless steel wire wool or
nylon pads, using water or white spirit as a
lubricant. Mild steel, brass or copper wire should
not be used as broken strands may be come
embedded in the surface and stimulate corrosion.

7.5.4 If non-ferrous metal coatings on iron and
steel are damaged or become eroded on long
exposure, rusting of the exposed base metal is
likely to occur. Rusted areas should be cleaned to
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bright metal by wire-brushing or abrasion, care
being taken to avoid damage to adjacent sound
zinc or aluminium.

7.6 Precautionary Notes

7.6.1 Safety practices include the following
considerations. Tool users and other people in the
area should wear eye protection to guard against
flying particles. Ear protection should be
considered when impact tools are used. Particular
attention should be paid when using several tools
simultaneously in close proximity.

7.6.2 Hand tools shall be properly selected for the
purpose and properly maintained. Hammers shall
be properly heat treated and striking faces
maintained to eliminate "mushrooming" and
flying fragments. All sharp-edged tools deserve
respect and proper consideration.

7.6.3 Electrical tools should be run in dry
environments. They should be grounded or double
insulate. Power cords should be kept in good
repair.

7.6.4 Impact tools shall be operated only when the
scaling tool is in position and in contact with the
work piece. Tools shall not be used if ejection of
an accessory might endanger personnel.

7.6.5 Rotary wire brushes shall be run at or below
manufacturer’s rated maximum operating speed.
Gloves and leather aprons are additional
safeguards to avoid injury from loose wires.
Recommended guards shall always be used.

7.6.6 Coated and non-woven abrasives shall be
run at or below manufacturer’s rated maximum
operating speed . Nonwoven abrasive wheels shall
be operated in the proper direction of rotation.
The wheel or disc shall be put on the tool and
tightened securely while the tool is disconnected
from the power supply. Guards shall be used.
Protective clothing shall be considered. Proper air
pressure to pneumatic tools is important. Proper
rpm should be checked with a tachometer on all
tools before use.
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7.6.7 Respirators shall be used if contaminants in
the breathing zone exceed applicable threshold
limits (see Table 5).This is of particular
importance when cleaning paints containing lead,
chromate or coal tar products.

Note 1:

The use of paints containing lead is forbidden but
the use of paint containing chromate and coal-tar
because of the environment cases is not
recommended.

7.6.8 Since the cleaning operations can produce
sparks, care must be exercised when cleaning in
the area of combustibles and volatile vapors.
When such conditions cannot be avoided, only
special nonsparking tools shall be used.

7.6.9 If fire or explosive hazards are present,
proper precaution shall be taken before any work
is done. If the structure previously contained
flammable materials it shall be purged of
dangerous concentrations. If the structure being
cleaned is near flammable material or fumes non-
sparking tools shall be used.

8. BLAST CLEANING
8.1 General

8.1.1 Blast cleaning is a method of surface
preparation in which abrasive particles are
directed at high velocity against the metal surface.
They may be carried by compressed air or high-
pressure water, or thrown by centrifugal force
from an impeller wheel (see Appendix B).

Application methods of blast cleaning. Unless
otherwise specified by the company the contractor
shall choose a suitable method for blast cleaning
(see 8.2).

8.1.2 Blasting operations shall never be allowed
in the vicinity of painting work or near to a wet
paint surface, or anywhere that blast abrasive, grit
or fall-out shall impinge on a freshly painted
surface, or on any uncovered primed surface.

8.1.3 Blast cleaning operations shall not be
conducted on surfaces that will be wet after
blasting and before coating, when the surfaces
temperature are less than 3°C above the dew
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point, when the relative humidity of the air is
greater than 85%, or when the ambient
temperature is below 3°C.

8.1.4 Blast cleaning is permitted only during the
day light.

8.1.5 Where rectification has been necessary on
blast-cleaned surface, the particular area shall be
re-blasted to remove all rust and slag, and to
provide adequate paint adhesion.

8.1.6 Blast cleaning shall overlap by a minimum
of 25 mm into any adjacent coated areas. Any
steel work not primed and/or wetted by rain or
moisture shall be re-blasted prior to being painted
if rust develops.

8.1.7 Steel may be blast-cleaned either before or
after fabrication. Sometimes it may be necessary
both before and after.

Where steel is cleaned before fabrication it shall
be protected with a suitable blast-primer to avoid
rusting before fabrication is completed. During
fabrication, the blast-primer will inevitably be
destroyed or damaged in places, e.g. by welding.
Such areas shall be cleaned and re-primed as soon
as possible.

Where steel is cleaned after fabrication it may still
be necessary to apply a blast-primer, but often the
first coat of the full protective system can be
applied.

8.1.8 Roughness (surface profile)

The roughness of a prepared surface results from
primary roughness already present in the initial
state and which is exposed by the mechanical
preparation methods, in particular by blasting.
The roughness parameters (the peak-to valley
height) give some basis for determining the
minimum coat thickness necessary for satisfactory
embedment and covering of roughness peaks.

The surface roughness of steel work shall be
within 0.1 mm to 0.03 £ 0.005 mm for painting,
coating and lining.

For methods of measuring peak to valley height
see section 4.4.
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8.1.9 Standard level of cleanliness (see 4.3.2.2)
unless otherwise specified by the company, the
level of cleanliness for prepared steel surfaces
shall be Sa3 for zinc silicate and zinc rich epoxy
primers and Sa2's for other primers, organic
coatings, for metal coatings, claddings and lining.

8.1.10 For inspection and controlling the quality
of surface finish see 8.5 and section 19.

8.1.11 A qualified well trained operator shall be
employed for the blast-cleaning job. The
qualification of operator must be approved by
Company.

8.1.12 When sheets of less than 4 mm thickness
are blasted, deformation may occur. This shall be
avoided by:

a) Low air pressure, small grain sizes and the
use of a blasting abrasive of low bulk
density;

b) A low angle of blasting with sharp edged
grain and a short duration of blasting. With
adhesive scale or fairly thick rusting it may
be necessary to carry out preparatory work
by some other methods, e.g. manual
cleaning or pickling, before cleaning,
measures a) and b) will result in less
efficient blasting.

8.1.13 All blasted steel surfaces shall be primed
before visible rerusting occure.

8.2 Choice of Method of Blast-Cleaning

The choice will be determined mainly by the
following factors:

8.2.1 Shape and size of steelwork

Centrifugal methods are economic for plates and
simple sections; they can also be used for large
prefabricated sections, e.g. bridge sections, but
only in specially designed plants. Misses
discovered by inspection can be cleaned with air
blast techniques. For large throughput of shaped
items, e.g. pipes, both pressure and vacuum air-
blasting techniques can be used in continuous and
automatic plants (See Appendix B).
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8.2.2 Effect of the stage at which is carried out

For blast-cleaning on site, pressure or vacuum air-
blasting methods have to be used as on large
fabricated sections, it may be impracticable to use
centrifugal methods.

8.2.3 Throughput

Centrifugal plants are economic for a high
throughput, but even with a low throughput the
method may still be preferable to large-scale air
blasting.

8.2.4 Environmental conditions

Despite its relatively high costs, vacuum air-
blasting may be necessary to avoid contamination
of the immediate areca with abrasive. It shall be
ensured that the blast-cleaning process does not
affect adjacent materials.

8.2.5 Types of surface deposit to be removed

Water blasting methods, with abrasives are
particularly suitable for removing entrapped salts
in rust and for abrading hand-painted surfaces,
e.g. two-pack epoxies, before recoating. Various
methods are listed in table 11 with notes on their
advantages and disadvantages.

8.3 Abrasive (See also Appendix B)

The grades of metallic and non-metallic abrasive
have been selected with the target of surface
roughness defined by a maximum amplitude of
0.1 mm and the grade of non-metallic abrasive
have been selected with the target of a surface
roughness (see also 4.4) defined by a maximum
amplitude of 0.18 mm. For size grades of
abrasives see Appendix B.1. It is essential to
avoid the use of contaminated abrasives, as the
following three types of contamination may
occur.

a) Dry dust and detritus from the surface and
the smaller fines from the breakdown of
abrasives. They can be removed by
automatic and recirculatory plants. Without
such a cleaning process, abrasives shall not
be re-used.

b) Water, either on the surface, in the
compressed air, or from conditions of very
high humidity, forms agglomerates of dust
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and abrasive particles, which will inhibit
cleaning processes. In this case the abrasive
shall be dry before cleaning.

¢) Oil and grease on the surface or from the
equipment preclude the re-use of abrasives.
Such oil and grease shall be removed
before blast-cleaning.

The choice of abrasive will be determined mainly
by economic considerations, but cast iron grit is
recommended, particularly for surfaces to be
metal-coated.
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TABLE 11 - METHODS OF BLAST-CLEANING

Cadl b (6 )1 jod s Gh95 -V Jour

METHODS
LIT3)

ADVANTAGES
& <oy

DISADVANTAGES
lro

Dry Methods Using Compressed Air Or Centrifugal Force

S0 25 Sa b 03,88 sla 5l eslial

Centrifugal Blasting (SEE B.2.2)
(98 axzlpo Y-Y-0 ay) 55 50 5l 53,8 cadly

High Production Rates, Lowest Costs, No
Moisture Problems, Can Be Coupled To
Automatic ~ Application Of  Primer, Dust

Problems Contained

M 9y dpajp (S el oy YL

05h Jate o3 oyl Jlesl a4 Gilg o wiagh,
el o] OMSie LLE 9 0,5 0929

High capital cost, high maintenance cost,
lack of flexibility, i.e. Not suitable for
recessed areas etc.

wibls (YL )l g end 9 (6105 wleyu anpe
Sy celio colawl BB sm 0058 gl Sl

ol ¢ A 438, o5 (sledone

Air Blasting (Pressur And Suction Type) (See
B.2.1.2 And B.2.1.3)

Y s YN-Yo 4 iSe g oslid g9 Isp sl
(59 axzlyo Y-

Simple To Operate, Very Flexible And
Mobile In Use In Both Indoor Cabinet Or
Special Rooms Or On Site, Low Capital
And Maintenance Costs

ooliztul gz oo LB 5 iy Cillanil d2] 0 Elggen
I abgzme 3 b pogase sl L g alaaze S5 5
5 SN g mal anie b

High cost of compressed air, low efficiency,
liable to moisture entrainment from the
compressed air, manually operated and a
variable profile can result, operator requires
protective clothing, serious dust problems.
JEl Jlazsl o il leadl, ¢ 00,25 (s oYL ajm
Jedgn b aoneii 5 (o8 3,515 05,28 (slgn | b,
o,ls 5 Ladloe il 4y )l ¢ yuiie

Air Blasting (Vacuum Type) (SEE B.2.1.4)
(095 anzlpe F-1-Y-0 ) (5 £93) I cdly

No Dust Problems, No Special Protective
Clothing For Operators, Fairly Low Capital
Costs

Ldlre idisy olp)5 glp ol L g 05 oM
o=k L:......., Slole s slaasy 32 ‘..\,.Jl..u_u 3L egate

Sl

can be very slow and therefore expensive on
awkward profiles and girder sections. Where
flat-plate or gun-head automation is possible it
may be

considered, but liable to moisture entrainment
from the compressed air

9 25 ol slacand 55, JLé 5 o5 Gaxr O
2 ds ol g a3 wlgie 5920 slodidsn
By S ol b s amio ISl aSile il 2 5
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Water Blasting (HYDROBLASTING) (SEE B.2

3)

(955 anzlya ¥=Y-0 &) (5,000 Caudl) o cdly

Water Blasting (Based On Projecting Water
At Very High Pressure)

OL b 5Led LT by al ) ol cudly

Simple To Operate, Very Flexible And Mobile
In Use, Suitable For Removing Soluble
Contaminants, At Very High Pressure Can
Remove Mill-Scale, No Dry Dust Hazards
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Bl Sis e 5085 olyhs bl

Slow if firmly held contaminants are to be
removed, dangerous at very high pressure if
proper precautions are not taken, limitation
of drying surface before painting unless
approved water- based or water miscible
primers are used, requires availability of
water and drainage, operators require
protective colthing
Aty oo gk digd Bl Wb a5 Slaeas VT 31
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Water Blasting Based On Projecting Water At
High Pressure And Entraining Abrasive Into
The Water Stream
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Simple To Operate, Very Flexible And
Mobile In Use Suitable For Removing All
Firmily Held Contaminants As Well As
Soluble Contaminants
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Dangerous at very high pressure if proper

precautions are not taken, limitation of
drying  surface before painting unless
approved  water-based  or water-miscible

primers are used, particulate dust hazard
remains, requires availability of water and
drainage, operators require protective clothing
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METHODS ADVANTAGES DISADVANTAGES
L ) & <y 5o ol
Water Blasting Based On Injecting Low As Above High cost of compressed air, low efficiency,
Pressure Water Into A Compressed Air G35 Glhas limitaion of drying surface before painting
Stream Which Is Carrying An Abrasive unless approved water-based or  water-
Sl Js a4 ol Jlad O 5,5 Al ol cedl miscible primers are used, _dust ha;ard
el oiile Ll 45 o5 <l reduced, operators require protective clothing
el ol Jolo o 02,28 o i Cadgioms ooyl lodily 00,28 (glyn SVl aiya
@ b b sl ol S el S5 5l U3 e s
St Wad solatwl sad ol O L Sod bglke U
U & S il als e s 5 slas )8
255l Ls Ladlee
Water Blasting (See 5.6) Using Steam- | As Above Similar To The Above According To
Cleaning G il Whether Abrasive Is Or Not Entrained
65 seed 5l ool b (098 anxlye £-0 ) O cedl b ogd o ogemme odilos LT aSnl b Gillae § YU wline
el >

8.4 Before and After Blast Cleaning

8.4.1 Before blast cleaning

8.4.1.1 The steel to be blast-cleaned by dry
methods shall be dry and the operating conditions
shall be such that condensation does not occur on
it during the work. When compressed air is used,
this shall be dry and free from oil.

8.4.1.2 Weld defects such as pin holes and
discontinuities shall be rectified.

8.4.1.3 Weld undercutting shall be filled or
dressed.

8.4.1.4 Excessive weld spatter shall be dressed off
(Only light spatter will be adequately removed by
blast cleaning).

8.4.1.5 Welding slag shall be cleaned off.

8.4.1.6 Laminations, laps and shelling shall be
dressed off completely.

8.4.1.7 Sharp edges shall be smoothed off.

8.4.1.8 Burrs shall be removed.

8.4.1.9 Grease or oil contamination shall be
removed by appropriate method described in
section 5.

8.4.2 After blast cleaning
The following shall be done after blast cleaning:

8.4.2.1 Residual shot, grit and dust shall be
completely removed after blasting, preferably by
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vacuum cleaning, but otherwise by oil and water
free air blast or fibre brush.

8.4.2.2 Care shall be taken not to contaminate
blast cleaned surfaces prior to painting.

8.4.2.3 Blast cleaned surfaces may be protected
for short periods by a thin coat of pre-treatment or
pre-fabrication primer (see IPS-C-TP-102). It is
imperative that such primers should be applied as
a continuous coating in an even manner to
achieve a minimum film thickness of 20 microns.
Such primers do not replace the full thickness of
permanent primer.

8.4.2.4 The prepared blast cleaned surface shall
be completely primed the same day as blasted,
and before any visible rusting or deterioration of
the surface occurs. No blasted surface shall stand
overnight before coating. If such surfaces are not
primed in accordance with the above they shall be
reblasted

8.4.2.5 Care should be taken not to contaminate
blast cleaned surfaces prior to painting.

8.5 Testing the Cleanliness of Blasted Surface
8.5.1 Visual or field tests

8.5.1.1 Photographs (See SIS 05 59 00, ISO
8501-1)

The rust grades for steel surfaces and preparation
grade prior to protective Coating, are useful for
assessing cleanliness. See section 4.3 (grade of
cleanliness).

8.5.1.2 Wipe tests

Rubbing of a surface with a clean, lint-free, white
cotton cloth, commercial paper product, or filter
paper moistened (but not saturated) with high-
purity solvent, may be used for evaluating the
cleanliness of surfaces not accessible for direct
visual inspection. Wipe tests of small diameter
tubing are made by blowing a clean white felt
plug, slightly larger in diameter than the inside
diametere of the tube, through the tube with clean,
dry, filtered compressed air. Cleanness in wipe
tests is evaluated by the type of contamination
rubbed off on the swab or plug. The presence of a
sludge on the cloth is evidence of contamination.
In cases of dispute concerning the harmful nature

86

58 by bz i igs i lS psly cdl
5 <l sle cudl Gl bawg Koo b Ko D
(S oo b o2,

Ohgy A 0 el zalaw a5 oed B Wl Y-Y-F-A
Sgis 009l (s qmel S5, 5l 8 Cadls

Gl S0 Cadls g, 4 00 juod zolaw Y-Y-F-A
b olles Gioy gyl 51 S50 @Y L olsS sleo e sl
IPS-C-TP-102 o lsilbsl ) sgis cbla> asle o
Olsin Jlser joky ole sl ez Jleel (050 dazl
ol (G950 Yo Y Cualsed &y oy sl (ooilo i
Gl oS Cwls 5l oo el um ol
Ngiores (sodls

50 b Cedly by, 0 odd el oolel gl F-Y-F-A
BB (595 S35 590 5l JB g 09d o0 cudl S 539, Slea
Sy i g 095 (5 el JolS ok o 55 L Cag,
b ot iy o Gy ) B b o
39 3)lse b Bilhe wigts 5 5wl (gl iz S siles
00l jaad zabaw &l Jom S8 Sgie aogs O-Y-F-A
Bgs 009l (6 qmel 5, 5l B Cadls

s Canidly g (5305 glesT B-A

Sl b (oo lige;T 1-0-A

5 ISO 8501-1 (los uibins! ) LS 1-1-B-A
(09 ax>140 SIS 05 59 00

S8 gile eolel ax 0 g 63Y88 ol ol S5 Sl o
Crod 4y i dode 5o (215 Slp dle Al

(S yund 4z ,0) dgu dzzl e V-F

0955 Sb ledgesl Y-1-0-A
e Gl 5ol Sy e e 6l Ay a4zl L) mhae
el Lel) ot g e dlo A2l L og o5 G2 g
oS ghe e L)l Gl b eds P b (eass
Sl (a0 )05 pedians (ool ()il Slp (o yed
S0« SesS k8 g (59,5 S sledgesl ogh ool
Cod GBI Hhad 4 Cod (Sl aS el b goed g8
e oSS ol jild 00,88 (glon b owoyls (6155 b
g5 hagi 50,5 S sligesl jo (s5med ogdis oaed
Dgdae 2b5yl 28 b OSL g 55, eads (il eaV]
S glo cl o ol (Sogll Lo az )l 655 o2 052



IS

IPS-C-TP-101(1)

of the contamination, a sample of the sludge may
be transferred to a clean quartz microscope slide
for infrared analysis. The wipe test is sometimes
supplemented by repeating the test with a black
cloth to disclose contaminants that would be
invisible on a white cloth.

8.5.1.3 Water-wetting and drying

Formation of rust stains may be accelerated by
periodically wetting the surface with preferably
distilled or deionized water or clean, fresh,
potable tap water. The wet-dry cycles shall be
such that the sample remains dry for a total of 8
hr. in a 24 hr. test period. After completion of this
test, the surface shall show no evidence of rust
stains or other corrosion products.

8.5.1.4 Test for detecting soluble rust-
producing salts remaining on blast-cleaned
steel

When blast-cleaning heavily rusted and rust-pitted
steel a surface appearance suggesting a standard
of cleanness equivalent to white metal or Swedish
Standard ISO 8501, Sa2% or Sa3 can be obtained,
which, after an hour or two and sometimes after
standing overnight, develops rust-spotting at
points corresponding to the rust-pitting. In such
circumstances it is not allowed to apply protective
coatings until the cause of the rust-spotting has
been eliminated. The cause is the presence of rust-
producing soluble salts of iron which are
practically color less and are located at the lowest
point of the rust pits. In the presence of moisture
they hydrolyze to iron oxides and acids; the acids
dissolve more iron to form more iron salts thus
producing, in time, large volumes of rust which
will break the adhesion bond of protective
coatings if applied before the salts are removed.

Using potassium ferricyanide test papers any
remaining soluble ironsalt contaminants can be
detected as follows:

a) Spray a fine mist of water droplets on to a
small area of the blast-cleaned surface
using a hand spray (a scentspray type of
bottle if satisfactory).

b) Allow the water droplets to evaporate and
at the moment when they have
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disappeared but the sufrace 1is just
perceptibly wet apply a small piece of test
paper and press with the thumb for 2 to 5
seconds.

If soluble salts remain, these will be drawn by
capillary action into the test paper and will react
with the potassium ferricyanide to give a
characteristic prussian blue complex as blue dots
on the paper corresponding to the contaminated
pits on the blast-cleaned steel.

8.5.2 Instrumental or laboratory test
8.5.2.1 Electrical testing

The contact resistance between the blasted steel
surface to be tested and a probe (sprung contact in
the form of a sphere of 1 mm diameter) is
measured with an ohmmeter not requiring a mains
supply and which provides the highest possible
accuracy of reading in the range 0 to 1Q. The
position of the measurement points is selected
arbitrarily and the number of such points shall be
agreed. The arithmetic mean is calculated from
the individual measured values. Reproducible
measured values can only be obtained if the
inherent short circuit impedance of the measuring
circuit is eliminated. The information provided by
this method will be improved if, instead of
reading the measured values and calculating the
mean value, a determination is made, using an
electric counter, of the number of points of
application of the probe at which the contact
resistance is so small (i.e. the surface is so clean)
that a current flows in a particular measurement
circuit.

The measured results are affected by the blasting
abrasive and the blasting method (type and
number of impacts) and also by the initial state of
the blasted surface.

8.5.2.2 High-humidity test

Subject the surface to a 95 to 100% humidity at
(38 to 46°C) in a suitable humidity cabinet for 24
to 26 hr. After completion of this test, the surface
show no evidence of rust stains or other corrosion
products.

8.5.2.3 Residual pattern

Dry the cleaned surface after finish-cleaning at
49°C for 20 minutes. The presence of stains or
water spots on the dried surfaces indicates the
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presence of residual soil and incomplete cleaning.
The test is rapid but not very sensitive.

8.5.2.4 Copper sulfate test for passivated
surfaces

a) Swab the component for a few minutes
with an aqueous solution containing;:

Copper sulfate (CuSO, . 5SH,0) 4 g/l
(approx.)

Sulfuric acid (d=1.84) 1.5 ml/I (approx.)

After drying, the presence of any areas of
deposited copper will con firm that the
surfaces is unsatisfactory and shall be re-
passivated before being submitted for re-
approval.

b) Alternative test; an altrnaive test may be
carried out on a component, if suitable, or
on a test piece with a flat smooth surface
made from material of similar
composition to the parts being processed.

Within 30 minutes of processing, place
one spot of the following solution on a
flat passivated surface and allow it to
remain for 3 minutes.

Palladium chloride 05¢g
Hydrochloric acid (d=1.16) 20 cm’
Water 98 cm’

Wash off the spot with cold running
water. Do not swab.

If passivation has been effected no trace
or only a slight trace of a dark deposit
will be evident on the area tested.

8.5.2.5 Refractometric method (surclean)

Grades of blast-cleaning are selected by the
specified in relation to the conditions of use and
the protective system chosen. Specifications for
blast-cleaning  include pictorial  standards
(Swedish Standard SIS 05 59 00) or sketches (BS
EN ISO 8501-1) but these can be used for site
control only if the lighting is good and the
inspectors are highly experienced. Steel coupons
blast-cleaned to an agreed standard are better but
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should be carefully stored and handled to prevent
deterioration.

For convenience and to reduce disputes it is best
to use instruments which enable figures to be
recorded. A light reflectometer can be used to
assess effectiveness of removal of mill-scale,
freedom from rust, and general approach to
"white metal" condition.

This instrument measures the amount of blue light
reflected from the surface compared with that
from a standard grey tile. Repeatedly blasting the
same area of steel causes an increase in reflection
until a steady value R« is reached corresponding
to white metal (dependent on the abrasive and the
steel) as shown in Fig. 4. The acceptance level
shall be fixed as a percentage of R,,,x for Sa2's,
the average of all readings on the work shall be at
least 90% of R...x and not more than one reading
in ten shall be below 80% of R pax.

When using this control method the value of Ry«
and the acceptance levels shall be defined by the
company at the start of the work.
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8.6 Precautionary Notes
8.6.1 Dry blasting

8.6.1.1 If fire or explosion hazards are present,
proper precautions shall be taken before any work
is done. If the structure previously contained
flammable materials, it shall be purged of
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dangerous concentrations.

8.6.1.2 Nozzle blast operators exposed to blast
dust shall wear a suitable helmet.

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

8.6.1.4 Safety goggles shall be worn by all
persons near any blasting operation.

8.6.1.5 Blast nozzle shall be properly grounded
through use of hose with anti-static lining.
Blasting pot will be equipped with ground wire.

8.6.2 Water blasting

8.6.2.1 Hydroblast cleaning use high pressures.
Extreme caution shall be exercised with the
equipment.

8.6.2.2 Instruction and training of operators about
correct use and equipment operation is essential.

8.6.2.3 Surfaces, other than metal, can be
damaged with high pressure water and shall be
protected from effects of the high pressure water
blast.

8.6.2.4 The operator of a hydroblast unit must
have sound, safe footing. Extra caution shall be
taken on rigid scaffolding. Swinging stages and
bosun chairs are not normally recommended for
use with hydroblasting. The operator shall wear a
rain suit, face shield, hearing protection and
gloves.

8.6.2.5 The blast gun shall have automatic control
to release pressure when the operator releases the
trigger. A dump valve on the gun serves this

purpose.

8.6.2.6 Everyone within 17 meters of the work
area should be warned of hazards associated with
hydroblast cleaning.

No electrical power shall be in the work area.
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9. SURFACE PREPARATION
AND STEEL

OF IRON

9.1 Cast Irons

9.1.1 Cleaning prior to phosphating and
painting

The parts should be cleaned with one or more
method of degreasing (see section 5), pickling
(section 6), hand and tool cleaning (section 7),
blasting (section 8), anodic etching (9.4) and
chemical smoothing process (see 9.3). If inhibited
solution are used for acid pickling (section 6), it
shall be necessary to remove absorbed inhibitor
before phosphating or application of painting.

*: Re 6 is taken from "Echelle Europeenne de
degres d’enrouillement pour peinture antrioulle"

obtainable from the paint makers Association,
Alembic House, 93 Albert Embankment, London
S1, 7TY.

9.1.2 Cleaning and preparation for hot dip
galvanizing

Preparation shall be carried out using one of the
following procedures:

a) Abrasive blasting with chilled iron or
steel, (see section 8) to remove moulding
sand and iron scale. After blasting,
pickling (see section 6) may be used and
where necessary a flux coating should be
applied.

b) Hydrofluoric acid (30% HF) diluted to
10% by volume aqueous solution may be
used, followed by hosing with water to
remove any gelatinous products. After
hosing, pickling (section 6) is used and if
necessary a flux should be applied.

9.1.3 Cleaning prior to metal spraying (for
protection against corrosion and high
temperature oxidation)

The surface should be degreased, (see section 5)
and then roughened by compressed air or
centrifugal blasting with a suitable abrasive grit
(see section 8). Immediately before spraying it
should be free from grease, scale, rust, moisture
or other foreign matter. It should be comparable
in roughness with a reference surface produced in
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accordance with Appendix F and should provide
an adequate key for the subsequent sprayed metal
coating.

9.1.4 Cleaning prior to electroplating
The part shall be cleaned according to 9.2.4.

9.2 Steels, Non-Corrosion-Resisting

9.2.1 Cleaning prior to phosphating and
coating

The parts shall be cleaned by one or more of the
following methods:

a) Degreasing in an organic solvent (see
section 5).

b) Degreasing in an aqueous alkaline solution
(see section 5) with applied anodic direct
current of desired. Neither cathodic nor
alternating current treatment should be
used.

¢) Alkaline de-rusting (see 6.5.5).

d) Blast cleaning (section 8) with grit
abrasive (It is preferred for high tensile
steels and some alloy steels).

e) Anodic etching (see 9.4).

f) Acid pickling is an inhibited acid solution
(see section 6), is, followed with rinsing
prior to phosphating.

9.2.2 Cleaning and preparation for hot dip
galvanizing

9.2.2.1 Steel (other than castings)

Preparation shall be carried out using one of the
following procedures:

a) The degreasing procedures described in
section 5 followed by acid pickling
(section 6). Where necessary a flux
coating of dried iron salts, zinc
ammonium chloride, or a proprietary flux,
shall be applied.

b) Abrasive blasting with chilled iron or steel
grit (see section 8). To remove welding
slag or paint. After blasting, the pickling
methods in section 6 may be used and
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where necessary a flux shall be applied.

9.2.2.2 Steel castings

Preparation shall be carried out using one of the
following procedures:

a) Abrasive blasting with chilled iron or steel
grit, (section 7), to remove moulding sand
and iron scale. After blasting, the
methods in section 7 may be used and
where necessary a flux coating shall be
applied.

b) Hydrofluoric acid (30% HF) diluted to 2%
to 10% by volume aqueous solution may
be used, followed by hosing with water to
remove any gelatinous products.

9.2.3 Cleaning prior to metal spraying (for
protection against corrosion and high
temperature oxidation)

The surface shall be degreased, (see section 5)
and then roughened by compressed air or
centrifugal blasting with a suitable abrasive grit
(see section 8). Immediately before spraying it
shall be free from grease, scale, rust, moisture, or
other foreign matter. It shall be comparable in
roughness with a reference surface produced in
accordance with Appendix F, and shall provide an
adequate key for the subsequent sprayed metal
coating.

For sheet steel of thickness up to and including
1.6 mm, some relaxation on the degree of
roughness may be agreed between the Company
and contractor in order to minimize distortion
during surface preparation. Distortion can be
reduced by blast cleaning on both sides.

9.2.4 Cleaning prior to electroplating
The part shall be cleaned as follows:

a) Degreasing with cold solvent (see 5.3), hot
solvent (see 5.2) emulsifiable solvent (see
5.4), detergent cleaning (see 5.5) or steam
cleaning with or without alkaline or solvent
emulsion (see 5.6)
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b) Alkaline cleaning (Intermediate cleaning)

Intermediate alkaline cleaning removes
solvent residues and residual soil which has
been softened by degreasing the operation
data are described in section 5.5.

¢) Rinse

Double rinses are desirable to reduce the
concentration of cleaner in the rinse.

Warm rinse (60°C) is desirable following
alkaline immersion cleaning. In any case,
agitation of the rinse water is desirable, and,
in the case of cold-water rinses, a spray upon
leaving the tank is beneficial. The time of
rinsing depends in part upon the shape of the
part, but shall be no less than 10s.

d) Anodic etching according to section 9.4

e) Acid pickling according to section 6

The part shall be rinsed in cold water after
pickling.

f) Activation

If electroplating is to be done in alkaline
solutions, such as cadmium, copper, tin, or
zinc, no further treatment shall be necessary.
For nearly neutral or acid electroplating
processes, however, parts shall be immersed.

For 5 to 15 seconds, in a room-temperature,
in solution containing 50 to 100 ml of sulfuric
acid. Activated parts shall be rinsed in cold
water.
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9.3 Chemical Smoothing Process for Steel
(RARDE Process)

The parts shall be treated as follows:

a) Degreased with solvents or alkaline. (see
section 5).

b) Acid dipped using sulfuric acid (see 98 oolil S jgdl g Sl il )3 (0 98 Sl (@

section 6) (34 daxl o F Lo Q)
S ol yo el gt (g

53l 45 ol Jsloma 1o 59 4bsi (5

¢) Rinsed thoroughly in cold water.

d) Immersed in an solution

containing:

aqueous
Oxalic acid (C,04H,. 2H,0). 25 g/litre 2d 16,5 Y0 (C04H,.2H,0) sl SIS
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Hydrogen peroxide. 13 g/litre, e.g. 40
cm’/litre of "100 vols" hydrogen peroxide.

Sulfuric acid, 0.053 cm’/litre

The solution shall be used at room temperature.
The time of treatment may be a few minutes or
several hours depending on the application. The
rate of metal dissolution, for mild steel, is
approximately 1/5 mils per hour. The process is
ineffective on corrosion resisting steels and on
low alloy steels containing more than about 1%
chromium,

Hydrogen peroxide decomposes quite rapidly so
additions equal to the original quantity need to be
added for every 20 minutes of use. The complete
solution shall be replaced when the rate of
dissolution falls to an unacceptable level.

9.4 Anodic Etching for Ferrous Metals

Etching of ferrous metals shall be carried out
using one of the following methods:

9.4.1 Method A (preferred method, suitable for
all parts)

The parts shall be immersed in an aqueous
solution of the following make-up composition:

Sulfuric acid (d=1.84) 300 cm?/litr

The solution strength is maintained by periodic
additions of sulfuric acid to keep the relative
density d>1.30.

The voltage shall be set so that the initial current
density is not less than 1000 A/m* (4 to 8 volts)
and is preferably twice this. The temperature shall
preferably not exceed 25°C. but for removal of
scale a temperature of up to 70°C may be used.
An inhibitor which is stable in the solution may
be added, if desired, to reduce formation of smut
and absorption of hydrogen by the steel, but
wetting agents shall be avoided as they promote
absorption of hydrogen.

Removal of scale can be made easier by prior
soaking in an alkaline solution of sodium
gluconate at up to boiling point. The current
density required to remove scale can be reduced
by interrupting the current for a few seconds from
time to time. If current interruption is to be used
on steels of tensile strength 1400 N/mm’ and
stronger, a safe procedure shall be established to
the satisfaction of the purchaser.
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9.4.2 Method B

The parts shall be immersed in an aqueous
solution (d=1.74) containing:

a)  Sulfuric acid (d=1.84), 750 cm’/litre with
or without a small addition of chromic acid.

b) The solution strength is maintained by
periodic additions of sulfuric acid to keep the
relative density d >1.70.

¢) An initial current density of at least 1000
A/m* (4 to 12 volts) shall be applied. The
temperature shall not exceed 25°C.

9.4.3 Method C

An alternative aqueous solution (d= 1.22) for use
on stainless steel prior to a nickel strike, shall
contain:

Sulfuric acid (d=1.84), 200 cm*/litre
The solution strength is maintained by periodical

additions of sulfuric acid to keep the relative
density d >1.20

A current density of 2000 A/m* to 2500 A/m’

(approximately 6 volts) shall be applied. The
temperature shall not exceed 20°C .

Immersion time 1 minute to 3 minutes.
Notes on anodic etching:

1) Contamination of the solutions with chloride
shall be avoided.

2) The essential requirement of anodic etching
of steel, is to render the steel passive, a
condition that will be indicated by:

a) A sharp rise in voltage between the part
and the cathode.

b) A corresponding fall in current and
¢) The onset of gas evolution from the part.
3) Passivity shall be maintained until the
surface has acquired a light grey colour, free
from dark smut.
4) The parts may be withdrawn for

examination, and if necessary, replaced in
the bath for further treatment.
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5) Anodic etching may not be effective and may
cause pitting on the inner surfaces of tubular
parts unless auxiliary cathodes are
employed. Where it is desired to clean only
the external surfaces, the part shall be
plugged to prevent ingress of the electrolyte.

9.5 Cleaning of Shop Primed Steel Surfaces
Prior to Over Coating

9.5.1 Any primed surface which has been exposed
for more than a few days will have become
contaminated and shall be cleaned down with
fresh water and allowed to dry before
overcoating.

9.5.2 Prefabrication primer or blast primer
exposed longer than 6 months to the atmosphere
shall be removed by blast cleaning before
applying the specified Coating system.

9.5.3 Prefabrication primer or blast primer less
than 6 months old and still in a good condition
shall be cleaned thoroughly with clean fresh water
before applying the paint system and shall only be
removed if they are not compatible with the
subsequently specified paint system.

9.5.4 If it is necessary to protect austenitic
stainless steel surfaces during transport and
storage at site, a proofed material, e.g. plastic
sheeting shall be used, unless the surfaces are
provided with a prefabrication primer or blast
primer (see Appendix B of IPS-E-TP-100)

9.5.5 Shop-primed surfaces shall be cleaned
thoroughly with clean fresh water before applying
the subsequent layers.

9.5.6 The cleaning and patch painting of damage
spots and weld areas shall be in addition to the
complete specified Coating system.

9.5.7 If previously Coated pipework is to be cut
and welded on site, all Coatings must first be
removed from the area of welded joint.

9.5.8 Primed and Coated surfaces which have
been exposed to marine environments including
shipment, will be contaminated with salt and shall
be lightly wire brushed, then washed with fresh
water before overcoating.

98

Gl San 5 2lS i Cenl Sae il 05 2l (O
S pshe g5, 3 Glofe (SS9, sbml el
Coadiy SoS il aShyl Ko 358 glaly) Slald
S ol 505 eed haid 5 ol aigd 43S
o 5l epSelr 1) wb asad el oglhas
5 oo Sy Sl pa
PEI ond gyl go¥9d gobuw ()15 5ued 0-9
W Gdg 3 S
e 3 55y Mz 3l Gt o5 ad (gl a0 1-0-9
e g 0 5o o3 Ol Ll 5 oads walys oogll Wil
Al adls ad Sas Ceop b by

# 5l st oS Cadl 5l b 2l 5l 3 (gl Y-0-9
alobw Jloel 31 L8 Wb 0,85 J13 jaiwdl Biee 40 oo
g 03905 Cawdls 59 (6,15 jued b ool puad gy

i 3l S cedl gyl b 2 1 S (55l ¥-0-9
ol adgl ST b b all oo 0o Cumdy jo jein a5 ol
ooy b 5 o e Lol sl 5, el Jlael 51 L3
LBl o oad o K wilol b aS 04l Bd> Wb
il

sl 05 S5 Y5 sl | cbli> azsliy F-0-4
sl osle S5 31l oY e 3l 5 S 5 o
Cobans 4531 S i35 ooliil sy Kbl 59 e o
Canrgy 4) g o3lel udly (sl b 2l 51 13 2l b
(398 4210 IPS-E-TP-100;) o

a¥ Jlel 51 LE wb 8,15 oo jwl zohaw 0-0-9
g el JolS jskay gun slo

5 0 sl L Ky 655 a5 )55 £-0-1
00yt by dilolw p adlol Wl o Wi 3blie
355 Oyge JoS jekas

15 ool )13 a5 L3 ond gy A5 aly) azsliz Y-0-9
b 5l b letdg ples wb lasl sl Shez g oy p Joeo
g iz o bex L]

J.¢.> sYS PLQ..AJL& ol g g G)M”T C}la.w A-H-1
Lg J.'s‘cs)y gs.’.L.’.Jd LgL&: Jaw ua).bo 5o as LSM“S Ls o
Ul 4 @l g 5l U b 5 ab walss sadll Sl

wwwo)bu|bwjo¢)wwf



IS

IPS-C-TP-101(1)

9.5.9 Although =zinc rich primers are very
effective in preventing rusting, extended exposure
develops a surface contaminated of zinc-corrosion
products which can impair the adhesion of
subsequent coats. Zinc rich primers, both organic
and inorganic, which have been exposed long
enough to develop white surface staining, shall be
prepared for overcoating by one of the following
methods:

a) Light blast cleaning and dust removal.

b) Wire brushing, followed by water washing.

¢) Scrubbing with fresh water, using bristle
brushes.

9.5.10 Damaged surfaces should be repaired with
0.10 m. overlap.

10. SURFACE
STAINLESS STEEL

PREPARATION OF

For preparation of stainless steel prior to metal
spraying, and painting, parts shall be cleaned by
one or more of the following methods as
appropriate with regards to the requirements of
the Coating to be applied and the surface
condition of the substrate. For preparation of
stainless steel prior to electroplating see 10.7.

10.1 Degreasing (See Section 5) of Stainless
Steel

Prior to descaling, degreasing of stainless steel
shall be applied according to section 5. The
degreasing material e.g alkaline, emulsion,
solvent (cold, hot and vapor forms) synthetic
detergent, steam and cleaning agents can be used.

For effectiveness of preparation the cleaned
surfaces shall be inspected with tests of freedom
from grease (5.7) and tests of cleanliness for
blasted surfaces (8.5).

10.2 Cleaning of Welds and Weld-Joint Areas

The joint area and surrounding metal for several
centimeters back from the joint preparation, on
both faces of the weld, shall be cleaned
immediately before starting to weld. Cleaning
may be accomplished by brushing with a clean
stainless steel brush or scrubbing with a clean,
lint-free cloth moistened with solvent, or both.
When the joint has cooled after welding, remove
all accessible weld spatter, welding flux, scale,
arc strikes, etc., by grinding. According to the
application, some scale or heat temper may be
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permissible on the nonprocess side of weld, but
shall be removed from the process side if
possible. If chemical cleaning of the process side
of the weld is deemed necessary, all precautions
must be observed. Austenitic stainless steels in
the sensitized condition shall not be descaled with
nitric-hydrofluoric acid solution. Welds shall be
cleaned as described in Table 12.
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TABLE 12 - CLEANING WITH CHEMICAL SOLUTION
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TREATMENT
Alloy Condition ok
56T byl Code Solution, Volume, %" Ter;g) ?Cr%t;lre, Time,
o o> o) ¢ Jgloo s obes
200, 300, and 400 series (except free- o . o
machining alloys), precipitation hardening Purposp—general C1t_r1c acid, 1 weight% plus, NaNO;, 1
and managing alloys cleaning fully weight% 60
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oS R o 55 do s Ve B0 Sl pgisel (49-71) NN
Assemblies of stainless and carbon steel
(for example, heat exchanger with stainless Inhibited solution of hydroxyacetic acid, 2 200
steel tubes and carbon steel shell) Sensitized weght % and formic acid, 1 weght % 93) 6h
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Inhibited ammonia- neutralized solution of
EDTA (ethylene diamene-tetraacetic acid)
followed by hot-water rinse and dip in
solution of 10 ppm ammonium hydroxide
plus 100 ppm hydrazine Up to 250
Same . same Q | e s e bl Sl G | a2y [ O
© © ooy (el Szl 15 ool g3 ksl EDTA | YV Yo- & | =
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10.3 Acid Pickling of Stainless Steel (See also
Section 6)

10.3.1 Suggested solution contact times and
solution temperatures for descaling of various
types of stainless steel are given in Table 13.
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TABLE 13 - ACID PICKLING OF STAINLESS STEEL

O3 3 998 9 sl — WY Jgazr

TREATMENT
Oldos
Alloy' Condition Temperature, Time,
Vg (7 . . .
o W byl Code Solution, Volume, %’ °F (o?) Minutes
oS ® oo aoyd o Jsl Colei B Lo ob)
(o1, 5 sslw) PYIERY
200, 300, and 400 series, precipitation H,S0,, 8-11%"
hardening, and maraging alloys (except free- Follow by treatment D or F, Annex
machm‘lflg "alloys) ' fully anncaled only o A2, as apgroprlate( 150-180 545
PROIR L SURNEE SCIESIIA DRI TR SR A el T Laié A O Jlsws aoy0 VY B A 9éd gus apnsl (66-82) MAX*
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200 and 300 series; 400 series containing cr
16% or more; precipitation- hardening alloys 70-140 max
(except free-machining alloys) HNO;, 15-25 % plus HF, 1-8 %
= fully annealed only Lok 4o Y0 1 10 oo i HNos SSlas .
VF ps S sol slasllT Fee o ¥ e Yoo oloy S L b B b ) o 03 (21-60) 5-30
Gzl Lol iy (99,5 Comsyidins b oy T oo, A B Y S slbanl HE
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all free-machining alloys and 400 series HNOs;, 10-15 % plus HF ¥ - 114%™ 70 (up to 140
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1) This table is also applicable to the cast

grades equivalent to the families of
wrought materials listed.
2) Solution prepared from reagents of

following weight %; H,SO,4, 98; HNO;,
67; HF, 70.

3) Tight scale may be removed by a dip in
this solution for a few minutes followed by
water rinse and nitric-hydrofluoric acid
treatment as noted.

4) Minimum contact times necessary to
obtain the desired surface should be used
in order to prevent over-pickling. Tests
should be made to establish correct
procedures for specific applications.

5) For reasons of convenience and handling

safety, commercial formulations

containing fluoride salts may be found
useful in place of HF for preparing nitric-
hydrofluoric acid solutions.

6) After pickling and water rinsing, an
aqueous caustic permanganate solution
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containing NaOH, 10 weight % and
KMnQ,, 4 weight %, (71 to 82°C) 5 to 60
min, may be used as a final dip for
removal of smut, followed by thorough
water rinsing and drying.

10.3.2 For removing light scale from austenitic
stainless steel suggested solution, given as
follows:

-Ferric sulfate liquor (40% by weight) (d=1.5)
200-300 cm*/litre

-Hydrofluoric acid (40% by weight)
50-75 cm?/litre

-Temperature 60-70°C

-Time 2-30 minutes

10.3.3 Over pickling must be avoided continuous
exposure to pickling solution for more than 30
minutes not recommended. The item shall be
drained and rinsed after 30 minutes and examined
to check the effectiveness of the treatment. Most
pickling solution will loosen weld and heat
treating scale but many not remove them
completely.

10.3.4 After chemical descaling, surface must be
thoroughly rinsed to remove residual chemicals, a
neutralization step is sometimes necessary before
final rinsing. To minimize staining, surfaces must
not be permitted to dry between successive steps
of the acid descaling and rinsing procedure and
thorough drying shall follow the final water rinse.
(see also 6.7.2).

10.4 Manual Cleaning of Stainless Steel (See
Section 7)

10.4.1 Manual cleaning methods include power
brushing, abrasive with coated abrasive tools,
grinding and chipping are used for descaling of
stainless steel surfaces. Grinding is usually the
most effective means of removing localized scale
such as that which result from welding (see 10.2).

10.4.2 Particular care must be taken to avoid
damage by manual methods when descaling thin
section, polished surfaces and close tolerance
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parts. After manual descaling, surfaces should be
cleaned by scrubbing with hot water and fiber
brushes, followed by rinsing with clean hot water.

10.4.3 Grinding wheels shall not contain iron,
iron oxide, zinc, or other undesirable materials
that may cause contamination of the metal
surface.

Grinding wheel, abrasive material and wire
brushes previously used on other metals shall not
be used on stainless steel.

Wire brushes shall be of a stainless steel which is
equal in corrosion resistance to the material being
worked on.

10.5 Abrasive Blasting of Stainless Steel (See
also Section 8)

Clean, previously unused glass beads or iron-free
silica or alumina sand are recommended for
abrasive blasting. Steel shot or grit is not
recommended because of the possibility of
embedding iron particles.

After blasting, surfaces shall be cleaned by
scrubbing with hot water and fiber-brushes,
followed by rinsing with clean, hot water.

10.6 Final Cleaning

If proper care has been taken in earlier fabrication
and cleaning, final cleaning may consist of little
more than scrubbing with hot water or hot water
and detergent (such as trisodium phosphate, TSP)
using fiber brushes.

Detergent washing must be followed by a hot
water rinse to remove residual chemicals, spot
cleaning to remove localized contamination may
be accomplished by wiping with a clean solvent-
moistened cloth.

10.7 Passivation® of Stainless Steel

When the stainless steel parts are to be used for
applications where corrosion resistance is a prime
factor to achieve satisfactory performance and
service requirements, or where product
contamination must be avoided, passivation
followed by thorough rinsing several times with
hot water and drying thoroughly after the final
water rinse is recommended, whenever practical.
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This treatment may be essential if iron or iron
oxide remains embedded in the surface e.g. from
abrasive blasting or from pickling.

A suitable process consists of immersion for 10 to
30 minutes at 20-50°C in a solution made up to
contain:

Nitric acid (d=1.42) 200 to 300 cm*/litre

Sodium dichromate (Na,Cr,0;, 2H,0) 25 g/litre
(which may be omitted when "passivating"
austenitic stainless steels).

This treatment shall be followed by rinsing in
water and, in the case of ferritic and martensitic
steels, by immersion for approximately 30
minutes in a solution containing 50 g/litre of
sodium dichromate at approximately 65°C and
final rinsing in water.

10.8 Preparation of Stainless Steel for
Electroplating

Parts shall be cleaned by one or more of the
following methods as appropriate:

10.8.1 Degreasing (See Section 5)

With applied anodic direct current if desired.
Neither cathodic nor alternating current
treatments shall be used.

10.8.2 Alkaline pickling (see 6.5.5)

10.8.3 Blast cleaning (see section 8)

This method, especially blasting, with grits leaves
the surface very readily corrodible, and further
processing shall be given without any delay.

10.8.4 Anodic etching

Anodic etching in a sulfuric acid solution (see
9-4), subject to close control. Additionally, parts
shall be connected and the current switched on
before the parts are immersed in the solution, and
after treatment the parts shall be withdrawn
rapidly before the current is finally switched off,
and washed immediately. The sulfuric acid shall
at no time contain more than 11ppm oxidizable
material calculated as sulfur dioxide. (This
precaution is necessary because reduced sulfur,
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phosphorus and arsenic compounds in the acid
promote hydrogen absorption during washing.)

10.8.5 Acid pickling

Acid pickling in an inhibited acid solution, (see
10.3) and then by baking prior to further
treatment, at not less than 190°C for not less than
four hours.

* The term passivation is used to indicate a
chemically inactive surface condition of
stainless steel.

10.8.6 Electrolytic de-rusting

Electrolytic ~ de-rusting using an alkaline
electrolyte and anodic current. Cleaning should
normally be followed by a nickel strike. (See
10.8.7) before plating with the metal(s) required.

10.8.7 Nickel strike
One of the following treatments shall be applied:

a) Parts should preferably be etched anodically,
(see 9.4) for not more than two minutes and
then treated cathodically for five minutes at
approximately 1500 A/m* to 2000 A/m” in an
aqueous solution containing approximately:

Nickel sulfate (NiSO,4 . 6H,0) 225 g/litre
Sulfuric acid (d=1.84) 27 ml/litre

Maintain the temperature of the electrolyte at
35°C to 40°C. Insoluble anodes, e.g. lead,
should normally be used, the use of nickel
anodes or a proportion thereof is also
permissible.

b) The parts shall be made anodic in an
aqueous solution of the following approximate
composition for not more than two minutes,
and the current then reversed, so that they are
cathodic, for about five minutes:

Nickel chloride (NiCl, . 6H,0) 250
g/litre
Hydrochloric acid (d=1.16) 100 ml/litre

Nickel electrodes to BS 558 shall be used. The
solution shall be maintained at room
temperature and a current density of about 300
A/m? employed.

¢) When current reversal is not feasible, the
short anodic treatment described in (b) may be
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replaced by immersion in the solution without
current flow for 15 minutes. The work then
being made cathodic for about five minutes.

Separate tanks may be used with advantage for
the anodic (or immersion) and the cathodic
treatments.

After treatments a, b, or ¢, rinse the parts and
transfer them to the final plating bath
11. SURFACE PREPARATION OF NON-
FERROUS METALS (See also BS 7773)

Surface Preparation of Non-Ferrous Metals shall
be according to Tables 14 to 29 as follows:

Table 14 Surface Preparation of Aluminum
and its Alloys

Table 15 Etching Treatment of Aluminum
and its Alloys

Table 16 Acid Pickling of Aluminum and
its Alloy

Table 17 Polishing of Aluminum and its
Alloys

Table 18 Pickling and Zincate Treatment
of Aluminum Prior to
electroplating

Table 19 Surface Preparation of Zinc Plate
and Zinc Coated Parts

Table 20 Surface Preparation of Copper
and its Alloy

Table 21 Treatment of Copper and its
Alloys

Table 22 Surface Preparation of Nickel and
its Alloys

Table 23 Treatment of Nickel and its
Alloys

Table 24 Surface Preparation of Titanium
and its Alloys

Table 25 Treatment of Titanium and its

Alloys
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Table 26 Surface Preparation of
Magnesium Alloys
Table 27 Treatments of Magnesium Alloys psere g ST Sliles YV Jgu
Table 28 Surface Preparation of Tin and its ol sl 3Ll s old gl (g5Ls oolel YA Jsor
Alloys
Table 29 Surface Preparation of Chromium 5 p9)S Dbl gl (55l ool YA Jgoer

and lead Parts

TABLE 14 - SURFACE PREPARATION OF ALUMINUM AND ITS ALLOYS

ol B3T3 poriungtl s (55w o0kl —1F Jgux

PERMISSIBLE METHODS
SURFACE PREPARATION FOR Sleme glecits
PROTECTIVE COATINGS 14-D 14-E
(SEE IPS-C-TP-102) 14-A 14-B 14-C CHEMICAL | ELECTRO ZII\114C-11;TE 14-G
Lilrs slo sy sl o (g5l oolel DEGREASING | ETCHING | PICKLING | POLISHING | POLISHING | o (o | BLASTING
(35 asle IPS-C-TP-102 ) A o F f o f il ey Pals
e 55 &l 9] 085 Jire 085 Jire Sy ells | SN
tlend Sl
1-  PREPARATION PRIOR TO
ANODIZING (APPLY PROCESS OF 14-
A AND THEN ONE OR MORE OF SEE SEE SEE SEE SEE
14B TO 14-E) SECTION 5 TABLE 15 | TABLE16 | TABLE17 | TABLE 17
5 GIVE ol®) 59,5 ol 5l B gl soleT-) | 42l 8 Cend e N0 ol 4 | NV sl VY Jglar o W sl &
NF L oV slaanl ) ol b (S e 29 Spfidazlpe [ agdidazlie | 09d el 394 daz e
(055 Jlos! =
2- PREPARATION PRIOR TO CHEMICAL
CONVERSION  COATINGS (APPLY
ROCESS OF 14-A AND THEN ONE SEE SEE SEE SEE SEE
OR MORE OF 14-B TO 14-) SECTION 5 TABLE 15 | TABLE16 | TABLE17 | TABLE 17
Slyo s ols gy 51 Jsd (o jlons aolal -Y dxzlio O Cand @ VO Jola a VF Jglas a4 VY Jglaz a VY Jglaz a
ool b (S s 5 FVE 08 los Sgd Sobaszlye | 3gh asxl e S9d szl S9d szl
(05 Jlasl 2-VF b oV F claan] 3
3- PREPARATION PRIOR TO METAL SEE SEE 83 &
SPRAYING (APPLY PROCESS 14-A SECTION 5 B.1.2
AND 14-G) e oTAa
5 GIRVE anl®) 3l a2l 51 sl esbel Y | T ' * asxlpe Y-
(o35 Jles! 51 ¥ e 355
SEE
4- PREPARATION OF UNANODIZED SEE 531 TABLE 15
PARTS FOR PAINTING (APPLY AND/OR 5.5 (NOTE 1)
PROCESS 14-A AND 14-B) . S 16 Jgeo <
Gl S5 sl oais il Wilakad (g5l ool -F 2 19 V-T-0 Cod o 5 ’|‘|_.)'
- _ N
(s Jlael V¥ 5 GIVE cloasyl ) 3% dnzrle 0-0 S
Sgds dn>lye
6- PREPARATION FOR SEE
ELECTROPLATING (APPLY PROCESS
14-A ONE OF 14B OR 14-C AND SEE 5.3.1 TABLE 18 SEE SEE
THEN 14-F) AND/OR 5.5 (NOTE2) | TABLE 18 TABLE 18
GV sl 8) LSS ST sl st solel - | L1 VT8 By | M Dz | gyl A Jgar &
Y G 5 2V F L oV F a5l (S 95 dazlye 0-0 R 99 dazlye
(355 Jloc! Sgs dn>lye
Note 1: ANSTIEL)

Prior to application of primer other than pre
treatment primer, etching treatment (14-13) shall

be used.
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TABLE 15 - ETCHING TREATMENT OF ALUMINUM AND ITS ALLOYS

o 3T g pangdl (0,5 gl Gldos 18 Jguo

1- Bath treatment is unsuitable for alloys
containing 6% or more copper or aluminum
parts is in contact with steel or copper
alloys.

2- The etched part shall be washed thoroughly
and rapidly in water (not exceeding 65°C)
and dried. The final rinse shall be in
demineralized or distilled water.

3- Contamination of the solution with chloride,
copper or iron may cause pitting of the
metal. The chloride content shall not exceed
the equivalent of 0.2 g/litre. Sodium
chloride and the copper or iron contents
shall not exceed 1 g/litre each. (see 6.9)

4- The free acidity shall be equivalent of 6% to
6.5% by weight of phosphoric acid (see
6.9).

5- Where parts are unsuitable for bath process,
brush or spray process shall be applied.

6- This process is used prior to anodizing if a
polished finish is not required.

7- The smut from alloying metals in the
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SFile Lo A8 (o ) oo
SULFURIC ACID (d=1.84) 150 cm*/litre
1- BATH (IMMERSION) ETCHING .
TREATMENT (SEE NOTES 1.2,3) | CHROMIC ACID (H;Cr04) 50 g/litte DEMINERALIZED
WATER
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(98 asxlpe Vg V) slanysloly )
Ul e ST 5 o5 00 (HCrO4)
PHOSPHORIC ACID IN AQUEOUS ALCOHOLS IN
2- BRUSH OR SPRAY ETCHING
TREATMENT (SEE NOTES 4.5) WHICH IS SUSPENDED KAOLIN AND A GREEN
el Sl ey PIGMENT
) Gl e o0 &l b () oep Slides - - ,
SRR R e Glre 3o sl @SS 5 gl T 0 &5 o oSl 45 el 5y i
(59 dxx>ly0 0 9 F Sl y9lol
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aluminum is left on the surface and this is
removed by dipping in 30% to 50% by
volume nitric acid (d= 1.42). For high
silicon-containing alloys 10% hydrofluoric
acid (40 wt% HF) is added to the nitric acid

Vo St duml j3 (50,8 49 abse by paaiaeyl]
Sgpa e I = VEY) cozx> a0 00 b ooy

Soyslig e YU e (55> sl sy
S5 Jsloee 4 (HE (G55 a0 )0 ¥ aojo Ve

de-smutting solution.

B9l oo a8Lal wul G s ol

TABLE 16 - ACID PICKLING OF ALUMINUM AND ITS ALLOYS
Ol ST 9 panimoddl (o9 duwl —1F Jgu

CLEANING SOLUTION OPERATING TEMPERATURE NOTES
0SS el Jolxo Oldos sloo e slol
1- SULFURIC ACID (d=1.84) ,
; 3litre s . La- SEE NOTE 2
(A=VAT) sl S gilgms ) 90-120 cm’/litre yJ p caSe yiagsle VY- B4 ROOM TEMP. | !
axzlye ¥ gy0lob &
SODIUM FLUORIDE (Na F) 7515 o/ I ] S8 LY 36l sleo
(Na F) &)915 g .5-15 g/ Iitre )""J d f)s I Oga
2- SULFURIC ACID (d=1.84) R
30 . T SEE NOTE 2
(A=VAT) dal S sl - | 100 TVl Fely e el ) ROOM TEMP. | :
axzlye ¥ gy0lob &
POTASSIUM FLUORIDE (KF) 20 o/ It ‘¢ 3l sleo ]
. 1tre = . O g
(KF) 2058 ol ¢ A et -
3- SULFURIC ACID (d=1.84) R
i . WS el Ve SEE NOTE 2
(A=VIAF) o S iy | 100 c/Milre Pl Sa el ) ROOM TEMP. :
axzlie ¥ gy0l0h &
POTASSIUM FLUORIDE (KF) 15 e ] L 31 sbes
o) (HF)@)'S 2oy ¥ ) el sl e cm’/litre Fd S enilo VO D9
4- ORTHOPHOSPHORIC ACID (d=1.50) 200 it N Ly
“\/b- fbey | cnr/litre Sl aSo ol Yo o SEE NOTE 2
(d = VD) sl Sy jndss | -F ROOM TEMP. o NOTE
HYDROFLUORIC ACID (40 wt%HF) bl sl dazlye b 5y9loh &
(Im 7.5 em?/litre Fod g S el VIO S
(V) HF (G35 00,07 ) sl S 55189 00
5- SULFURIC ACID (d=1.84) 100 et i i L
(d:\//\f) ‘\"""’l ‘S‘)?"J}‘“ -0 em/litre }HJ)J ’ T v 90-98°C
O-TOLUIDINE ACID STABLE il ey A L A
WETTING AGENT 10 cm®/litre iy caSe jenlo) -
Sl 0o wsb e Jole (35l glanl
Notes: 1l yelol

1. %wt=grams of HF in 100 grams of water.

2. After acid pickling the part shall be rinsed in
cold water and transferred to a cold
aqueous solution containing approximately
500 cm’/litre Nitric Acid (d=1.42) for
approximately one minute and then
thoroughly washed in clean water at a
temperature not exceeding 50°C.
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TABLE 17 - POLISHING OF ALUMINUM AND ITS ALLOYS
ol GL3LIT 5 pamegll (48,5 (Lo -1V Jguxr

1. During operation Nitric Acid is lost and
shall be maintained in the range 5% to 10%
by volume.

2. This process gives rise to the emission of
nitrous fumes which must be removed by
adequate exhaust equipment. This solution
is strongly acidic and appropriate
precaution shall be taken to protect the
operator.

3. After chemical polishing the work rinsed
and further cleaned by immersion in a 30%
by volume solution of Nitric Acid (d=1.42)
or 10 g/liter Chromic Acid (H,CrO,)
followed by further rinsing.

4. The current density of this process is
approximately 200 A/m2 and DC voltage is
12 to 15 volts.
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OPERATING CONDITION
Oldos byl
PROCESSES CLEANING SOLUTION IMMERSION
] S aa TIME
i oS 0 s TEMPERATURE MINUTES
Lo 629 4bgd (yloj
Adudo
PHOSPHORIC ACID 25 et it
1- CHEMICAL POLISHING (d=1.75) em ‘Z s
TREATMENT A=V VD) sl S 2 el eSS e
(OTAVD) sl S jhd 95-105°C
bowd )5 Jie ldoe -V | SULFURIC ACID(d=1.84) 20 cm?/litre TS 1TO2
= . - - el - .-
(SEE NOTES 1,2,3) G=VAD) sl S350 ol e el 0 KR re
(59 axzlpa VY¥ sl slol, 4 [ NITRIC ACID (d=1.42) 5 cm’/litre i
(A=V/FY) sl Sy ) e yraniil O
PI?SCS)PHORIC ACID 400 TO 800 g/litre
2- ELECTROPOLISHING TREATMENT (H;PO.) ) aS A L
s e H;3P0y) sl S i mf
: Jio & -y
S S s SULFURIC ACID (d=1.84) 100 TO 200 g/litre 70-80°C 2705
(SEE NOTES 4, 5, 6) (A=VIAE) sl S y9ilgs gl pp S Yo Y ee | ol Kl ax 0 Ae B Y- oLy
(355 axzrlye Y0 Sl 5ok 4) [TCHROMIC ACID (H,CrO.) 40 TO 100 g/litre
(HZCrO4)Ml_im5)S )...J)ulb;\“l.\\c‘
Notes: A TN

Dl 5995 (oo m 5 Sl So i oldes P 0 )
G ez do)n Ve b ao 0 B oogase o
D gid

223 o a8l 1y 5gyms ol lasl anlg ol =Y
ol 088 By S5 wgs Sl b wb a8
B cblax ln wl g eos 68 sl ol
Al oy cawlio  Dolast Sloladl

Soy0 Voo Jole ;5 (55 abos b da 0dg9ed 5o
S S Ve L CAEVEY) ol SO e
JWis i atind b g (HaCrOy) sl Sy S
Py (g0
s el Voo Loy anld cnl ol anedls —F
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TABLE 18 - PICKLING AND ZINCATE TREATMENT OF ALUMINUM PRIOR TO
ELECTROPLATING

I (T 31 e U3 b porimostT (68T Jos 9 (19 sl ~1A St

OPERATING CONDITION
PROCESSES Slelos Lol
: CLEANING ?OLUTION IMMERSION
assT 16 00T e Jolxo TEMPERATURE °C TIME MINUTES
S Sl 4 bos - .
Pl & a3 59 abgé o)
HYDROFLUORIC ACID (40%wt HF) 100 m Titre
wt K
1- ACID PICKLING 3 owt cnSo yragziles Voo Max. 40°C
. HF 559 0e)0 Fr) sl ) 9ldg 000 _ .
e Sl =) e o Kol a0 Fo aSlos 1
100 cm?/litre ROOM TEMP.
(SEE NOTES 1,2, 3) NITRIC ACID (d=1.42) . "
(09 azxlye VoYY (sl yolol ) (@=142) sod Sy | P 2 (S
P
2- ZINCATE TREATMENT | ZINC OXIDE (ZnO) 100 g/litre
2S5 elles Y (Zno) 9, 3081 | pd SN e Max. 40°C \
(SEE NOTE 4) SODIUM HYDROXIDE (NaOH) 540 g/litre ol SKles az o Fr 2Slos
(95 axzlpo ¥ (5 500L @) (NaOH) w500 maows | 52d 5 )5 OF
Notes: L 59100

1. This solution evolves toxic fumes and

efficient fume extraction shall be provided.

2. Alternatively etch in chromic acid/sulfuric

acid solution (see Table 15-batch etching
treatment). This etching solution has been
found to be less satisfactory than acid
pickling (process 1 of this Table), but its
less vigorous attack on the material,
provides a smoother cleaned surface.

3. Rinse thoroughly and proceed immediately

to the zincate treatment.

4. Prior to zincate treatment immerse parts for

one minute in an aqueous solution
containing approximately 500 cm?/litre
Nitric Acid and then rinse thoroughly.
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TABLE 19 - SURFACE PREPARATION OF ZINC PLATE AND ZINC COATED PARTS
69y b oudh g wlakad g (59 (39 ghaw (5 5Lw oole] 14 Jgur

PERMISSIBLE METHODS

o ety
SURFACE PREPARATION FOR PROTECTIVE 19-A 19-B ELEC"l}l?{-(()jLYTIC 19-D
COATINGS HAND TOOL DEGREASING CLEANING ACID PICKLING
Lidlxo gletndigy (sl gedaw (55tw solol -4 L z -1 514
[l )‘J"f‘ cs.'."'\’} <z G"‘JS)"S'“ 6)& )_‘_N LS’S'“"M‘
SEE SECTION 7 SEE SECTION 5
REMOVAL OF CORROSION PRODUCT FROM ZINC
(NOTE 1) (NOTE 2)
COATED PARTS : i —
) ) . o Vsl Y cwnd 4 Y 6yslob) & Ceond o
S35 b oo gy Olakad 5l (Soy55 Jgame (4999;
(598 an>lye (59 az>lye
SEE SECTION 5
PREPARATION FOR COATING (SEE NOTE 6) (NOTE 3)
(095 dxxlyn # (5 y5lol ) (a0 idgr sly silw oolel | (5 510L) O Ceond
Sgds sl e (¥
PREPARATION FOR ELECTROPLATING SEE SECTION 5.2 WITH ALKALINE
AND/OR 5.4 CLEANER SEE 5.5 (NOTE 5)
(SEE NOTE 4) . -
B B ~ ci g V0 Csnd 0-0 a4 b8 ouisS ai b @ s,9lob)
(09 Aaq‘jaf ‘5)5|QL1 ) uS")"S'H G)K'." &5‘)‘.‘ 6)""“ oolal )
Seu dzxlye F-0 39 dxl e
Notes: 1 Gy9lol,

1. Scrubbing with clean water and stiff bristle

on nylon brushes.

2. Degreasing with white spirit.

3. When parts are to be treated with wash
primer (see IPS-C-TP-102 Section 5) they

shall be degreased.

When other primer (chromate and phosphate
treatment) are to be used, will not require

degreasing.

4. After process 19-C and after process 19-D
rinse thoroughly the part in cold, running

water.

5. Dip in very dilute sulfuric acid (e.g. 0.5%

by volume) (see also section 6).

6. The method of preparation of zinc for
coating is also applicable to cadmium.
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Wb 1) il wigd el (3l Slabad col 18 285 - ¥
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(094 azz 10
Slles) Woyoo S N8 sleyel B
S5 155 sz L (@l 5 ey

ol jolyankd 0 -V 0l s gz -V ol low -F
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TABLE 20 - SURFACE PREPARATION OF COPPER AND ITS ALLOYS
o 3T g o gebaw (53l 0oLl — Y+ Jgusr

IPS-C-TP-101(1)

PERMISSIBLE METHODS

e Slkedy

20-E

SURFACE PREPARATION FOR L BE
PROTECTIVE COATINGS 20-A 20-B 20-C 20-D
Bilno st 1yt e 53t o0lel DEGREASING BLASTING ETCHING PICKLING | POLISHING
- o es

Slededvgs sl [C3) A -Y - z-v NER A_Y.

) % 0355 sl 335 & EPS-RUW [ Y
o s

PREPARATION FOR COATING
BLASTING WITH

(APPLY PROCESS 20-A AND THEN ONE OR SEE NONMETALLIC SEE SEE SEE
MORE OF PROCESS OF 20-C TO 20-E) SECTION 5 ABRASIVE

TABLE 21 TABLE 21 TABLE 21
. P aled cond SEE SECTION 8
e ' ' . VY o« AARUEEC RN VY Jsor w
: Sgd S e eanla b ol
U -V sloanld gl ool b (So G 9 G-V 0l)9) (555 annlyo A oo ) g axxlye Sgd axzlye g axxlye
(05 Jlos! 1, a-Y
PREPARATION FOR ELECTROPLATING WATER BLASTING
(APPLY PROCESS 20-A AND THEN ONE OR SEE WITH SEE
MORE OF PROCESS) SECTION 5 NONMETALLIC TABLE 21 SEE SEE
S 15T sl s oolel i ABRASIVE (NOTES 1, 2) TABLE 21 TABLE 21
e Bl § S SEE SECTION 8 ARSI AARNPREpY ARNNEEE Y
Joel l sttan a2 e 5 AT 0219 > G onlo bl edl |y ) gl | sphanle | sshasle
Notes: b g 900l

1. Etching treatment is suitable for beryllium
copper parts and shall be followed by
rinsing in water and immersion in a
solution containing 100 cm’/litre of sulfuric
acid when plating in an acid electrolyte is
to be the next treatment.

clie ool (oue DLk (gl 355l Slbes )
30 5,9 abge g Ol o ol giiud b sl g col
Ao esSe peile Vee ool ol S
S Gl Sldes a8y sl S 5alg

29 JLs el gl s 2SI
(poeky e Slakad Sl i) @B b oad oo lala3 =¥
A dee Ve LB ol Jsloe S 5o il
59 abge (HBFs S35 0eys o) anul 459,510

2. Soft soldered parts (other than beryllium
copper parts) shall be dipped in a solution
containing approximately 100 ml/litre
Fluoroboric Acid (40% wt HBF,) and

rinsed thoroughly in water and copper
flashed in an alkaline copper electrolyte at
a PH of 10 to 12 and a temperature of 60 +
10°C.
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TABLE 21 -TREATMENT OF COPPER AND ITS ALLOYS
O 3T 5 o 43 bgsyo Slidos —¥Y Jguo

OPERATING CONDITIONS
Oldos bl i
PROCESS CLEAI\?N(.} ?OLUTION - U
sl b 0SS jued Jgloro TEMPERATURE TIME (Min.)
) Lo (4iB0) b
SODIUM DICHROMATE (Na,Cr,07 , 2H,0) 200 g/litre
1. ETCHING TREATMENT ROOM UP TO 2
“ Y. Na,Cr, 07, 2H,0) <l KW
(NOTE 1) e (Na,Cr 07, 2H;0) . ‘”5 o TEMPERATURE MINUTES
O rglol) 05,5 gl s SULFURIC ACID (d=1.84) 40 cm*/litre 561 el oY b
Al g S el ¥ (A=VAT) sl S jsalg
2. SCALE DIP PICKLING SULFURIC ACID (d=1.84) 100 cm*/litre 25°C-50°C
69 4bsé gl b S15) g, -Y Sl S ezl Ve e (A=VAE) ol Sosidons | ol,ile a5 00 b YO
3. BRIGHT DIP PICKLING
. ROOM
(NOTE 1) SULFURIC ACID (d=1.84) 500 cm®/litre
i o TEMPERATURE
O axkd (55 (5,9 abod (25 Sl Y 5o caSe yragiile O - (A=VAT) ol S5l gu .
’ b1 sles
(V s,y900L) 259,
HYDROGEN PEROXIDE 33 TO 50 glitre
4. CHEMICAL SMOOTHING ol a0 BV sl ROOM
(NOTE 2) - TEMPERATURE 15-16
7 rslol) ol 5 o ¥ SULFURIC ACID (d=1.84) 103 cm’/litre 61 el
d g S yegiile VY (d=V/AY) ol G gilgan
5. SULFURIC ACID + FeS04
PICKLING SULFURIC ACID (d=1.84) (16% + 17%) ROOM
Sladgas pgbinsl + apl G j9algu -0 BY VOLUME TEMPERATURE 10
i (VAN EYATS! (A=VIAF) sl 9o 3l sles
o
ORTHOPHOSPHORIC ACID (d=1.75) 70% wt
6. ELECTROPOLISHING 55 doyn Ve (A=VVB) apsl Sy i
(NOTE 3) 20 TO 25°C
: i ALIPHATIC ALCOHOLS — Sladl glesU B
(Y Gyslol) Sl )8 Jano -F ol Ksls az o YO L Y-
WATER o
Notes: b gy9lol,

1. Efficient fume extraction is essential as the
process results in the evolution of highly
toxic fumes.

2. After applying chemical smoothing the part
shall be immersed for 20 seconds in
sulfuric acid (see safe dip pickling-process
21.2).

3. Current density of 200 to 500 A/m® and
copper cathodes shall be used.
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TABLE 22 - SURFACE PREPARATION OF NICKEL AND ITS ALLOYS
o 3T 5 S s (55w oolel — TY Jguxr

PERMISIBLE METHODS
o sl
22-G
1F 22 F STRIKE &
SURFACE PREPARATION A - 22-C 22D CHEMICAL | ELECTRO | ETCHING
FOR PROTECTIVE COATINGS |\ ool | o CoinG | ALKALL ACID POLISHING | POLISHING | TREATMENT
Liélxo sleindigr sl 0 b (55lw oolo! o GI_vY oYY PICCKLYI*NG PICQKI;:‘NG A_yy oYY =YY
@55 | oS cadly ) OOl Jimo | ol Jime | S Sleles
05 & T . lo e
J55 sl Sl (GRS
0055
1. PREPARATION FOR COATING
(APPLY ONE OR MORE OF SEE SEE
PROCESS SEE SECTION SEE SECTION 6 SEE SEE
22-A TO 22-F) SECTION 5 ) 6.5.5.3 (NOTE 2) TABLE 23 | TABLE 23
b sy silwesle ) | DS | Y00 7 b e \ARFRESY YY ooz 4
G Gl Y cloan)s jl golaws b 5 ez |l | P T sl Spaszly | agd ezl
Do s
(a5 Jlol 1, VY ”
SEE SEE SEE
2. PREPARATION FOR SEE SEE 65.5.3 SECTION 6 SEE SEE TABLE 23
ELECTROPLATING (NOTE 3) SECTION 5 SEC?ON (NOTE 1) (NOTE 2) | TABLE 23 | TABLE 23 (NOTE 4)
3 S T ol gl oolol-Y | 0 Ceand oy o —0-0-% 4 Zond & YY oo 4 YY o 4 g &
S gl sl s Newsa | 07 Pt Js Js vJ
(F 6,500 s anzlja 0y sl O so9lsk) (V s)9ok) 9 dxzl e 59 dxzl o (¥ &9l
’ Sg dxzya Sg dxzl e 39 daxlye
Notes: b g,9lal

1. Desaling in molten caustic alkali.

2. Acid pickling solution are based on

u‘\.\.o 6L..13 o ‘5;‘0) D9 —\

S0 y9k89 0 farnl S S b p (o sl Jole -

nitric/hydrofluoric acid, with or without the
addition of ferric sulfate.

Parts shall be treats as in 22-G (see Note 4)
preceded by one or more of the process 22-
Ato 22-F.

il oo ¥ ] Sliges 0,8 a3l e b L e

Soanl;d 5l ola b (S (058 anxle ¥ (g slaby
D9 plol ¢-YY b aJl-YY

S5 b e G s 005 gl Sldes lam -F

sl & plo> 4 g dgin Jal5 ol 1) Slalad

4. After etching treatment and nickel strike,
rinse the parts thoroughly and transfer to
the final plating bath.
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TABLE 23 - TREATMENT OF NICKEL AND ITS ALLOYS

O 3T g U & by po wldos —YY Jgu

OPERATING CONDITION
PROCESSES CLEANING SOLUTION Gldos byl i
asyT 3 0uSSS ol Joloo TEMPERATURE TIME MINUTES
[Py (addo) yloj
GLACIAL ACETIC ACID 50% BY VOLUME
soqou\..a)oa‘ J\&m}@@'g&.&‘ul
NITRIC ACID (d=1.42) 30% BY VOLUME
CHEMICAL POLISHING o> do s Y ol Sy (A=V/EY)
et 025 e | pHOSPHORIC ACID (d=1.75) 10% BY VOLUME
o doyd Ve Sl i (d=VIVO)
SULFURIC ACID (d=1.84) 10% BY VOLUME
USRS el S5l ges (A=1/AF)
ELECTROPOLISHING SULFURIC ACID (d=1.84) 70% BY VOLUME ROOM
(NOTE 1) WATER TEMPRATURE
(V& ylob) S SIS e ol S0, 58 g sl (d=V/AF) o> doyo Ve &bl sles
FERRIC CHLORIDE (FeCl;) 150 TO 200 g/litre
RIS SRRV o,l5 55 (Fe Cly)
. ROOM
ETCHING TREATMET'\ITW OR FERRIC CHLORIDE (FeCl; . 6H,0) 250 TO 330 g/litre TEMPERATURE UP TO 1& l\/lIJIN
oS &b Sl a5 Y B YO w5 5L (Fe Cly .6H,0) 361 sleo AR Sy
HYDRO CHLORIC ACID (d=1.16) 150 TO 200 cm3/litre
S g eeSe el Yoo B0 Sl IS5 000 (@=VN1F)
NICKEL STRIKE NICKEL CHLORIDE (NiCl, . 6H,0) 250 TO 400 g/litre
(NOTES 2,3) Sl S Fer LYO. Js.s ay,85 (Fe Cly  H,0) ROOM UP TO 2 MIN
¥ lesyshol) UK b T i TEMPERATURE i sl
? R TR TR GO | HYDROCHLORIC ACID (d=1.16) 100 cm3/litre b1 oo A5 92
\ ) S el Vo v sl Soj0,18 500 (A=V/AT)
Notes: L 59100

1. A current density of 250 A/m” is employed
with the work anodic to the lead lining of
the tank. Great care shall be taken in
making up this solution and the sulfuric
acid must be added slowly to the water with
thorough mixing . The solution becomes
hot during mixing and shall be cooled to
room temperature before use.

2. This process is not required prior to
chromium plating.

3. A cathode current density of approximately
1500 A/m> shall be maintained for not
more than two minutes.
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TABLE 24 - SURFACE PREPARATION OF TITANIUM AND ITS ALLOYS
Ol ST g puilind gl (g 3lw obol - YF Jgus

PERMISSIBLE METHODS

SURFACE PREPARATION FOR Jlxo slde)
PROTECTIVE COATINGS ALKALL . ETCHING
Lilnn olesidig 6l el 53 oleT DEGREASING BLASTING ACID
Leuigy 512 5 PICKLING PICKLING TREATMENT
153 43,5 Coudly
A RS 005 Cawdly e ‘yw @#M| o055 &l lilas
SEE 3.2 OR 3.3 & 5.3 SEE 6.5.5.3 SEE TABLE 25
1. PREPARATION FOR COATING (NOTES 1,2) SEE SECTION 8 o ? - L. v,
_ —“Q-0-7 do 4 dx> S>> A —_—
B b Slp (5l oolel - S9lel) O-0 g Y-0 L V-0 « 39 dxzl o A Caond A C s ) =
| Sgu daxl e D¢l
Oguw dx> Sl (Yj\
2. PREPARATION FOR SEE 52 OR 53 & 5.5 SEE SECTION SEE 6.5.5.3 SEE TABLE 25 SEE TABLE 25
ELECTROPLATING S510L) 0-0 5 ¥-0 L Y-0 A ) Y-0-0-F oy 4 aszlye YO 5o 4 A
; - ) - Sgd dxzlye A Coand 4y Sgd dnl e YO Jgu @
S (6T sl 5l eolel Y Sgu daxl o (Vo) Sgds dx>lye S

Notes:

1. The parts of Ti-Al-Sn alloy made by cold
forming or welding shall not be exposed to
hot chlorinated hydrocarbon solvents prior
to stress relief.

2. The time of immersion in hot
trichloroethylene liquid and/or vapor shall
not exceed 30 minutes for any one
degreasing operation.

e 55970k
b oy yolo IS g lay a5 Ti-AL-Sn (5T oladad -
2l @y R 5l S wigds o0 i3l (5 Ser
S 8 E el an IS (20 S5y Sl By
g Olslo s 65 Ja b mbe jo g5 abse ey Y
A Yol wls @by @z Sldes g5 0 Gl
Sled 55l

TABLE 25 - TREATMENT OF TITANIUM AND ITS ALLOYS
ol 3T 5 panili 4 baypo wldos YO Jguz

OPERATION CONDITION
PROCESS CLEANING SOLUTION Oldos bl pi
XS 0uSS jaod Jgloro TEMPERATURE TIME MINUTES
Lo (aido) yboj
ACID PICKLING HYDROFLUORIC ACID 50 cm*/lit  (40% wt% HF)
(SEE NOTE I) S e el 00 (HF G35 00,0 F) sl S pslig o 2 UP TO 65°C
25l - 31 -
u‘y NITRIC ACID (d=1.42) 200 cm*/lit e 70
©gd aszlye ) (5 500k &) Fed S el Yoo (AFVEY) sl S
ACID PICKLING HYDROFLUORIC ACID 120 cm’/lit  (40% wt HF)
(SEE NOTE 1) Sl p oo yieniilo VYo (HF 59 00,0 F1) sl S5 5li5 00 ROOM
@529l | NITRIC ACID (d=1.42) 400 cm/lit TEMPERATURE
(358 axzlio ) (5500 @) Sl S el Foo (AEVFY) ol @bl sles
ETCHING
TREATMENT
(SEE NOTES 2, 3) HYDROCHLORIC ACID (d=1.18) 30°C
o5 gl obles Fd g e S Y BN (dEVA) el SIS g500m o il a0 ¥ 1070 120
(098 axxlye YoV (slooyslol @)
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Notes:

1. These solutions must be handled with care.

Efficient fume extraction is essential.

2. If the solution is maintained at 90°C to

110°C an immersion time of approximately
five minutes is adequate.

3. After etching treatment transfer rapidly to a
solution containing 50 g/litre.
Rochelle salt (sodium potassium tartrate) at
room temperature and agitate the work

rinsing

thoroughly in this solution.

o 530l

Gl aliwg wigd bol> cds b wb Jolxe opl =)

o y9 00 B 05 )
Wb Lras ol Kool az 0 VY B4 jo Jolxe ST-Y

el B 59 abod o aids & Ly i

S5 ey gl S (505 7l Sldes 5o -V
Rochelle S . od 5 05 00 gyl Jolxo
g ooly Jlal 5b1 glos jo (b6 ks moaw)
ey o Joloe cnl 5o JelS jsk 1) ST aslad

TABLE 26 - SURFACE PREPARATION OF MAGNESIUM ALLOYS
o2 o S 3LIT b (g5l olel - YF Jgus

PERMISSIBLE METHODS

Hlxo sleetig
SURFACE PREPARATION FLUORIDE REMOVE OF
FOR PROTECTIVE COATINGS DEGREASING BLASTING ANODIZING FLUORIDE ACTIVATING
Lélro sloiniiar 6l 0 o 55w oobol S Pyes 5055 Cowdly eSS ‘SAST FILM Gilw Jled
RRE a9l ¥ Sis
SEE SEE SEE
PREPARATION FOR COATING 52,53,54,55 SEE TABLE 27 TABLE 27
I el oolel O-0g F-0 5 ¥-0 L Y-0 SECTION & Yy Iy YY
P . Y — = — -0 @ BC ) da> D> A
2O g slp il 0o EARCE 2 | sgt anle A cond Jsir & e TV g &
Sgu dxxlye Sgu dxxlye Do
CATHODIC ---
SEE
DEGREASING SEE TABLE 27
PREPARATION FOR ELE?TROPLATW{} TABLE 27
oS 68T 61y g5l eolel =Y o e sy YY Joa @
5 anx|
Sgds dzxlye YV Jgu Ealahe
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TABLE 27 - TREATMENTS OF MAGNESIUM ALLOYS
o2 3o S 5LIT lilos ~YV Jgur

OPERATING CONDITION
e Ll
PROCESSES CLEANING SOLUTION o
T 3 e TEMPERATURE TIME
» oS el Jalro
Lo ol
FLUORIDE ANODIZING AMMONIUM BIFLUORIDE (NH.HFE,) 150 TO 250 g/li
(NOTES 1,2) WAT];)R 6) 18[0) (NH4HF,) 150 TO 250 g/litre I
T R T 10 TO 15 Minutes
\ [N 5 Sl . . Kaam Y.
9 ASLGd)ﬁ 2)S ..)51-"u JSLS(Y )J:r!xﬁ)fYa‘ 5o (NH4HF2) w—,éy" .\;)915‘_,,_. o o, Sle 4y
a) CHROMIC ACID (HCrOs) 100 TO 150 g/lit BOILING SOLUTION
REMOVE OF ,
) B s J e
FLUORIDE FILM A eS8 B sl Sny S () sz Jylowe UP TO 15 Minutes
(SEE NOTES 3, 4) b) CAUSTIC SODA 50 g/lit BOILING SOLUTION
e glols @) s fo s | s els ol Sd p S0 5055 dgm (o olig> Jgloxe UP To 10 Minutes
. oot f .y | ©HYDROFLUORIC ACID 150-200 g/litre ROOM TEMP.
(g anzlye ¥ ) , UP To 5 Minutes
S SV B0 sl Sl e (@ @bl sleo
SODIUM HYDROXIDE 30 g/lit (APPROX.)
Gos) id wpS Y aeSs 00 i
CATHODIC SODIUM CYANIDE 30 g/t ( L
DEGREASING (NOTE 5) ] gl ROOM TEMP.
i Lo cr. . ,
O y51k) 1S ols) o Gy yod npS RV TMPURW 301 s 1 Minutes
SODIUM CARBONATE 15glit (" )
Gas) i 55 N0 K ERCNW
PHOSPHORIC ACID (d=1.75) 130 TO 150 cm?/lit
ACTIVATING (NOTE 5) g aSe el 100 BT (d=VVA) el S it ROOM TEMP.
i 30 SECONDS
©® &,k s5le Jb | POTASSIUM FLUORIDE 60 TO 80 g/lit b1 sles
S S A B F ygls ey
Notes: NPT

1. The bath shall be lined with hard rubber or
suitable plastic material resistant to acid
hydrofluoric.

2. Alternative current is applied and the
voltage raised to 90 to 120 volts.

3. The fluoride film shall be removed by
process a (chromic acid) followed by
process b (caustic soda) or process ¢
(hydrofluoric acid)

4. This process is not necessary if the
subsequent chromate treatment is carried
out in an acid bath capable of removing
fluoride film.

5. After this process the part shall be rinsed.
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TABLE 28 - SURFACE PREPARATION OF TIN AND ITS ALLOYS
of g3l 5 &l b (g3Lw oobol — YA Jgur

SURFACE PREPARATION FOR
PROTECTIVE

COATINGS
Liélxo gty 5l p mbw 55w oobel

PERMISIBLE METHODS
jlmo leeds

SOLVENT DEGREASING
Sl 22

ALKALI DEGREASING
el ol o

ACID PICKLING

(2. 5|

PREPARATION FOR PAINTING

Sl S5y sl il ool -

SEE SECTION 5.2 and 5.3

Sgs dnzl o Y0 9 V-0 Ceond 4y

PREPARATION FOR ELECTRO PLATING
uS.n]..SJ\ L_g)lS.{l LS'J'.' 6)'L“ oolol =Y

SEE SECTION 5.2 and 5.3

595 dnzrl e ¥o0 5 Y-8 Caond 4y

SEE (NOTES 1, 3)

3¢ d.l_‘?l,a (¥ 5) gﬁl'ﬁi)jhl-.‘.) a

SEE (NOTES 2, 3)
aszlye (V oF sleayglol) &

25

Notes:

b 5ylol

1. Clean  either by  immersion or
electrolytically, in a mild alkaline cleaner
(see 5.5).

. Dip for approximately two minutes in a
solution containing 10% by volume of
hydrochloric acid (d=1.18). For tin alloys
containing lead  approximately 100
cm3/litre fluoroboric acid (40% wt HBF,)
shall be substituted.

3. After this process rinse thoroughly the part
in cold, running water.

S0 (g S (59 abgé Jawgi b (40,5 jed )
(598 anxlyo B-0 ) @M (LAS 0S5l

aops Ve sl Jolre Sy 4o aide Y LoyE gl Y
VEL P S Pv N (A TAVI) JRVSW RS VI L FORVE B
S yraniiles Voo Loyl oy g5l WaslT ol
(HBFs 555 oy Fe) awnl SG,99,0l8 2
D9l 535l b

Mals Sy Syl ol jo 1) ashd anld pl 5l aw =Y

TABLE 29 - SURFACE PREPARATION OF CHROMIUM AND LEAD PARTS
o 3 5 olaled grhans (g5ls 00lel - Y4 Jgu

CHROMIUM
SURFACE PREPARATION FOR PROTECTIVE COATINGS COATING DEGREASING
Ldlno glotidvgy (6l el (63w 03] =105 2z
£955 s
PREPARATION OF CHROMIUM FOR PAINTING SEE NOTE 1

Sl S5y sl pg)S il ool

3 axxl eV (5,900k 4

PREPARATION OF LEAD FOR PAINTING

G)MT &) ‘_gb.g S k_g)'LM; eou

SEE 5.2 and 5.3

Sgus dxzlye Y-0 4 Y-0 4

Note:

1. Electroplated coatings of chromium shall be
immersed in chromic acid solution (10
g/litre). The solution is used at room
temperature with an immersion time of
approximately five minutes.
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12. SURFACE
METALLIC
MAINTENANCE

PREPARATION OF
SURFACES FOR

All painted or metallic coated structure, no matter
how good the protective system, eventually need
maintenance treatment.

12.1 Choice of Maintenance Method

The decision whether to patch-paint or re-coat
completely is largely an economic one. It will be
influenced by the accessibility of the structure. If
much scaffolding is needed, so that the cost of
access is a high proportion of the total cost, it may
be economical to re-coat the whole structure
while on site. This is certainly so when an
excessive amount of patch painting of small areas,
say upwards of 10% would be involved.

If maintenance is undertaken at the right time, it
should not be necessary to strip all the old coating
before repainting the structure.

The ideal condition, in which none of the old
paint needs more than thorough washing down, is
rare. Some parts of the structure will need
repainting before the main body of the paint has
neared the end of its life. Where the majority is in
good condition and only a small proportion is
poor to very poor, it may be better to repair the
defective areas by spot repair and to leave the rest
alone until later.

12.2 Choice of Procedures

Unless otherwise specified the method by the
company, surface preparation shall be carried out
to a satisfactory standard for the material to be
applied (see IPS-E-TP-100 Table 1, IPS-E-TP-270,
and IPS-E-TP-350) by suitable method(s)
described in this Standard.

12.3 Spot Repair (Patch Paint) Only

12.3.1 This option would be favored under the
following circumstances:

12.3.1.1 Repairs are hidden or in low visibility
area an thus unimportant to the aesthetics.

12.3.1.2 Agency maintenance crews are available
for this type of work.

12.3.1.3 Structures are small, not requiring
extensive scaffolding for hard-to-access areas.
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12.3.1.4 Corrosion and degradation are limited to
isolated areas and relatively small sections which
amount to less than 10% of total area.

12.3.1.5 Decision has been made to upgrade small
isolated areas such as bearing areas, crevices, or
areas subject to leakage or condensation or
chemical splash.

12.3.2 It is important that the procedure used to
do spot surface preparation be appropriate to
provide a good surface for painting and that is not
adversely affect the other areas. The spot cleaning
procedures include abrasive blast cleaning,
manual cleaning and pressurized water blasting.

12.3.3 Blast cleaning the damaged areas will be
spot blasted to remove all the rust and paint to
achieve Sa2 or greater. The remaining areas of
intact paint will then receive sal to remove loose
paint or other surface contaminants. Great care
must be exercised when spot blasting to avoid
over-blast damage to the adjacent intact paints.
Spot blasting is not recommended for areas less
than about 0.1 m” or for more than 5 to 10% of
the surface area.

12.3.4 Manual cleaning (hand and power tool
cleaning) are more suitable for small areas (see
Section 7).

12.3.5 Pressurized water jet cleaning which is
capable of removing loose rust and mill scale
under normal conditions.

12.3.6 After spot cleaning the repaired areas are
to be coated with a suitable primer. In this
particular option, the remaining paint is not over
coated.

12.4 Spot Repair Plus Full Topcoat

This technique is similar to section 12.3 with the
addition of a full finish coat over the entire
surface, including spot repaired areas and the
intact paint areas.

12.4.1 This approach is favored under the
following circumstances:

12.4.2 The existing paint is in relatively good
condition and still resilient and does not have
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excessive film build (e.g, not above 0.38 mm).
12.4.3 Structure access is relatively difficult.

12.4.4 Intact surface can be readily cleaned with
pressurized air, water, (Appendix B 2.1.2) hand
tool or power tool cleaning (section 7) or solvent
or detergent wiping (Appendix A.3).

Procedures for spot repair plus full topcoat are
similar to section 12.3 (spot repair only).

12.5 Complete Repaint

12.5.1 When the paint condition is poor or bad
and when funds are available, a decision to
repaint the structure in its entirety is usually
made. This involves removing the old coating and
all of the corrosion product before applying the
primer, intermediate coats, and topcoat finish.

Painting a sub-unit of a structure may be a
variation of this alternative when funds are short
or when the remaining portions of the structure
are in good condition.

12.5.2 Available surface preparation procedure
for complete repainting include dry abrasive blast
cleaning, wet abrasive blast cleaning, vacuum
blasting, and pressurized water jetting (see section
8 and Appendix B). Normally this latter method
requires sand or abrasive injection to effect
complete removal of existing rust scale, paint and
to add a profile. An important consideration in
blast cleaning is the disposal of the abrasives and
paint residue, particularly if paint contains lead or
other potentially hazardous materials. The surface
shall be degreased prior to blast cleaning.

Flame cleaning is also capable of removing old
paint and shall be used in damp whether when
blast cleaning is not practicable (see Section 9).

12.6 General Notes for Guidance

12.6.1 All removable parts impeding access to the
work shall be remove before work commences.

12.6.2 Treatment of organic growths on painted
surfaces. The treatment shall be according to
Appendix E and must be applied prior to blast
cleaning if growths of algal impeding access to
the work.
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12.6.3 Washing down before repainting is always
desirable, especially in marine environments,
because it may remove chlorides from the surface,
but it is unlikely to remove sulfates.
Consideration shall be given to problems of
drying after washing.

12.6.4 Some paints become very hard when fully
cured and special preparation, such as light
blasting or the use of emery (with coated abrasive
tools as section 7) may be required to obtain good
undercoat adhesion.

12.6.5 Thick films such as those obtained with
pitches or bitumens often develop deep cracks.
These materials can be overpainted but the
cracking cannot be eliminated without complete
removal of the film.

12.6.6 The maintenance system chosen depends
to some extent on the original process and the
standard of surface preparation which can be
achieved. Some two-pack materials are not
always suitable for maintenance and trials and
compatibility tests shall be carried out before
using them.

12.6.7 The standard of protection required varies
with atmospheric pollution and for different parts
of the structure, i.e. areas subject to condensation
and restricted air movement require better
protection than fully exposed steelwork.

12.6.8 Sometimes the film becomes embrittled
and loses its adhesion. In these cases complete
stripping is essential.

12.6.9 Coatings on old structures frequently have
numerous lengthy cracks and fissures. When
recoating it will save time and produce a better
result to caulk them after applying the primary
coat.

12.6.10 Alkaline and solvent-type paint remover
may be used to remove oil-based paint from
metallic or non-metallic surfaces when the nature
of the substrate preclude removal by other method
of preparation.Paint remover attack aluminium
and zinc and their residues are difficult to remove
especially from porous surfaces.

12.6.11 Particular attention shall be paid to the
cleaning out of crevices and other places where
dust and dirt have coated. Debris tends to build up
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at ground level.

12.6.12 Crevices frequently occur that are so
positioned or dimensioned that standard scrapers,
brushes, and other tools will be ineffective. In
such cases it is essential that special tools shall be
devised to ensure adequate cleaning and painting.

The contractor shall design such tools and obtain
the approval of the Company or his
representative.

13. SURFACE PREPARATION OF
IMPERFECTION METALLIC SURFACE

Surface imperfections such as edges, projections,
crevices, pits, weld porosity, laminations, etc. can
cause premature failure when the service is
severe. The timing of such surface repair work
may occur before, during, or after preliminary
surface preparation operations have begun.

13.1 Weld Spatter

Weld spatter shall be removed prior to blast
cleaning. Most weld spatter, except that which is
very tightly adherent, can be readily removed
using a chipping hammer, spud bar, or scraper.
Tightly adhering weld spatter may require
removal by grinding.

13.2 Porosity

Areas of unacceptable porosity shall be filled with
suitable filler material (see Appendix D.6) or
closed over with a needle gun or peening hammer
(see also 7.4) prior painting.

13.3 Sharp Edges

Sharp edges, such as those normally occurring on
rolled structural members or plates, as well as
those resulting from flame -cutting, welding,
grinding, etc. and especially shearing, may be
removed by any suitable method (e.g. grinding,
mechanical abrasive, filling). Care shall be taken
to ensure that during the removing operations,
new sharp edges are not created.

13.4 Pits

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

13.5 Laminations, Slivers

Rolling discontinuities (laps) may have sharp
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protruding edges and deep penetrating crevices
and such defects shall be eliminated prior to
painting. Various methods can be used to
eliminate minor slivers (e.g., scraping and
grinding). All sharp fins, projections, or edges
shall be removed.

13.6 Crevices

Areas of poor design for corrosion protection,
such as tack or spot welded connections, back-to-
back angles, crevices, etc., may require special
attention. Where possible, such deficiencies shall
be corrected by structural or design modification.
Where this is not possible, particular
consideration shall be devoted to minimize the
effect of such deficiencies.

14. SURFACE PREPARATION OF
CONCRETE (See ACI 546-R)

14.1 General

14.1.1 Concrete is a durable material which does
not usually require painting for protection, except
to prevent further penetration of water and salts
after repair of deteriorated concrete, or even on
new concrete if the thickness of concrete over
reinforcement is  insufficient to provide
protection.

14.1.2 Concrete shall be permitted to age at least
28 days under good conditions prior to applying a
coating system. Paintable curing compounds may
be used to permit coating in seven days.

14.1.3 Air and water blasting, hand and power
tool cleaning is the most effective methods of
surface preparation.

14.1.4 There shall be no evidence of laitance* on
the concrete surfaces before coating, and all soft
or loosely bond surfaces should be cleaned down
to a hard substrate, preferably by abrasive
blasting.

14.1.5 Mechanical cleaning, in most cases, is
preferred to etching, because concrete surfaces
shall be dry to a humidity of not more than 4% wt
before paint is applied.

14.1.6 Acceptable cleaned surfaces shall be free
of oil, grease, loosely adhering concrete,
laitance*, and other contamination.
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14.1.7 For painting of concrete see IPS-C-TP-102
"Painting".

* Laitance is the very fine, light powder which is
floated to the surface when concrete is cast.
removed by the use of a light abrasive or by light
wet blasting.

14.2 Types of Exposures

Three types of exposure are included in this
Standard.

14.2.1 Architectural

Cementitious surfaces coated primarily for
aesthetic purposes or weathering resistance.

14.2.2 Light duty maintenance

Cementitious surfaces subject to occasional
chemical spillage or moderate fumes or for ease
of cleaning, or to minimize damage due to
freezing and thawing.

14.2.3 Heavy duty maintenance or immersion

Cementitious surfaces to be protected from
continuous immersion, continuous or frequent
spillage, heavy chemical fumes, severe abrasion,
or physical abuse. Examples of such use include
tank linings, pump bases, waste water sewers,
tank bases, pumps, floors and building
foundations.

14.3 Types of Cementitious Surfaces (See Table
30)
14.3.1 Poured concrete or precast slab

These surfaces have two problems. First, a weak
surface layer (laitance), will cause poor adhesion
of coating unless removed. Secondly, various
sized air bubbles ranging from minute up to 50
mm or larger, present at surface.

14.3.2 Concrete block walls

Concrete block walls have an irregular surface
and do not have a weak surface or air pockets.

14.3.3 Gunited surfaces (shotcrete)

When concrete is sprayed on to a vertical surface,
the resultant surface is named Gunited surface.

14.3.4 Concrete floors

These surfaces have a weak surface layer, without
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surface air bubbles. Concrete floors must be
cleaned and neutralized to pH 7-8 and washed
before painting (see 14.6.1).

14.4 Types of Preparation (See Table 30)

Surface preparation of concrete surfaces include
the following methods as appropriate with
reference to grade 1, (best) of Table 14. The
service condition shall define by the company.

14.4.1 Air blasting (See Appendix B)

This method is intended to remove debris, dust,
loosely adherent laitance from concrete wall or
ceilings. Air blast cleaning shall consist of
cleaning the surface with a compressed air stream
at 5.5-7 bar through a blasting nozzle held
approximately 0.6 m from the surface (see also
section 8). Vacuum cleaning may is required to
remove redeposited dust.

14.4.2 Water blasting

This method shall consist of cleaning the surface
with a jet of high pressure water (see Appendix B)
or steam (see 5.6) with 240-308 bar sufficient to
remove heavy deposits of grease and oil.

When detergent or other emulsifying agents are
mixed with water or steam, after cleaning and
before the surface dries, the surface shall be
thoroughly flushed with portable water. The
surfaces cleaned with detergent or nonsolvent
emulsifying agents shall be tested for pH in
accordance with test method 14.6.1 and may be
tested for moisture content in accordance with test
method 14.6.3 prior to applying coating.

14.4.3 Hand or power tool preparation

The use of hand impact, hand and power grinding,
hand wire-brushing using detergent solution
(following by rinsing) removes loose and
powdery weak concrete and also oil, grease on the
surface.
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TABLE 30 - SURFACE PREPARATION OF CONCRETE

o odaw (6 5lw oolel — ¥ Jgus
TYPE OF SURFACE SERVICE WATER Air BLAST TOOL
SERVICE BLAST . CLEANING
3L B Igo b cawdly
b 52U g9 <l b cwndly N3G o8 i
POURED CONCRETE LIGHT DUTY MAINTENANCE
OR c_ - . 2 3 1
S Ol yaess
PRECAST SLAB HEAVY DUTY
I CESN N P ES MAINTENANCE
NR (a) 1 2 (b)
QS Ol yaons
ARCHITECTURAL
2 NN 2
& oo
CONCRETE BLOCK CHEMICAL OR
o ARCHITECTURAL ) NN i
S )L°-'-" li @L:M
GUNITED SURFACE CHEMICAL OR
o colls a5 ARCHITECTURAL 2 3 1
€3 )L‘*-'“’ li @L:M
FLOORS CHEMICAL OR
b S ARCHITECTURAL NR 1 2, (d)

NR = Not recommended
NN = Not Needed

a) Not recommended for dense concrete, as it
cannot open voids but may used in some
instances.

b) Hand impact tools will do an adequate job
but are not recommended as they are too
slow.

¢) May be used if concrete is hard and
irregular such as broom finish. Broom
finish shall consist of sweeping the surface
with a clean industrial stiff-bristled broom
or similar device

d) Power scarification may also be used on
smooth floors.

No. 1 to 3 indicate the preference order of surface
preparation methods (1 is the best).

14.4.4 Treatment of organic growths

Concrete surfaces on which organic growths are
present shall be treated according to Appendix E.
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14.4.5 Stopping and filling

Large voids and air-holes shall be filled with
masonry cement or epoxy resin mortars.

Minor surface defects shall be made good with
interior or exterior grade of water-mixed filler or
with masonry cement.

Alternatively, in oil-based paint systems, oil-
based stoppers and fillers may be used after
priming. Application of cement paint or
"bagging" with a cement/sand slurry will reduce
surface roughness and fill minor imperfections
(see also Appendix D.6).

14.5 Maintenance of Concrete Surfaces

14.5.1 When repainting with the same type of
existing paint system, and the old paints are in
good condition (if loose paints curled edges and
blistered paints do not observe). The painted
surface shall be cleaned with hand wire-brush,
using detergent solution or solvent, followed by
rinsing.

If the old paints are not in good condition the
paints shall be removed according to 15.5.2.

14.5.2 When repainting with paint system other
than the existing paint system, the old paints shall
be removed completely, using air blasting [with
fine sand abrasive (see 14.4.1)], water blasting
(see 14.4.2) or paint strippers (see 12.6.9). Filling
of any cracks and holes in the concrete shall be
done in the same manner as for new concrete (see
14.4.5).

14.6 Test Methods (See Appendix G)

14.7 Surface Preparation of Precast Concrete
Blocks (See also BS 6073)

14.7.1 Types

The main types of blocks are as follows:

14.7.1.1 Aerated concrete blocks are usually made
from mixtures of cement and siliceous materials,
such as abrasive or pulverized fuel ash or a
mixture of these, together with an aerating agent
and water.

14.7.1.2 Dense and lightweight blocks are made
from cement and dense or lightweight aggregates,
moulded and compacted by vibration or pressure.
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14.7.2 Cleaning

Brushing down with stiff (not wire) brushes to
remove loose material is usually that is required.

14.7.3 Stopping and filling (see also Appendix
D.6)

Cracks, holes and damaged areas shall be made
good with cement mortar, masonry cement, or, in
dry interior conditions, with water-mixed fillers.
The overall filling of the surface of blockwork by
conventional methods is not recommended. On
the finer-surfaced blocks, a cement/abrasive
slurry or cement paint according to BS 4764
scrubbed into the surface will reduce texture and
fill small holes. Thick textured coatings are also
useful in this respect.

15. INSPECTION AND REJECTION

15.1 Surface Inspection

The prepared surfaces shall be inspected, by
qualified inspector (see 15.6) for adequate surface
preparation.

15.2 Access of Inspector

The inspector shall have access to construction
site and to those parts of all plants that are
concerned with the performance of work under
this Standard.

15.3 Facilities for Inspector

The contractor shall furnish the inspector
reseanable facilities and space, without charge,
for the inspection, testing, and obtaining of such
information as desired regarding the character or
equipment and materials used, application,
method(s) of surface preparation, progress and
manner or the work, and the results obtained.

15.4 Inspection Guide

The inspection guide (see Table 31) shows many
of the types of defect that may be found during or
after the various preparation operations.

The suggested action in the guide shall be
followed by the contractor. The aim shall be not
only to remedy defects already evident but to
prevent their recurrence.

It is emphasized that the inspection guide shall be
used in conjunction with the specification and the
inspection schedule (see IPS-E-TP-100). Where
defects arise from processes not covered in these
Standard, agreement between the parties
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concerned is necessary before remedial action is
taken.

Under the various "work stages" in Table 31 are
listed suggestions for inspection instruments and
equipment. In addition the Inspector shall have
available for general inspection work items such
as liquid-sample containers, specimen bags, torch,
mirror, magnifying glass, sharp knife, marking
chalks and all the appropriate standards, material
data sheets, specification, etc. which are
appropriate to the work in hand.

15.5 Rejection

The company or an authorized representative may
reject articles if the surface condition does not
comply with the requirements of this Standard.
Articles rejected because of inadequate cleaning
shall be recleaned and reinspected for coating at
no cost to the Company.

15.6 Qualified Inspectors

All inspections’ whether for the user or the
applicator shall be performed only by a qualified
inspector. The extent and time of any inspection
by the user, or his duly appointed representative,
should be a part of the job specifications.

A qualified inspector should have the following
prerequisites:

15.6.1 Complete knowledge of the job
specifications and their requisites.

15.6.2 A practical knowledge of all phases of
coating application work including (a) pre-
application surface finish requirements such as
grinding of welds, sharp edges, etc. (b) surface
preparation, (c) coating application techniques
and workmanship, (d) coating materials, (e)
continuity, thickness and cure tests and tolerances
of standards and (f) equipment and tools used in
all phases of coating application work.

15.6.3 Adequate experience and training in the
inspection of coating applications and the
instruments used for inspection and evaluation of
coating applications.

The specification should so stipulate if final
acceptance of the work is to be made by a duly
appointed representative of the user. If so it is
wise for that representative to be a qualified
inspector.

The qualification of inspector shall be conform by
the Company.
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TABLE 31- INSPECTION GUIDE
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Work stage and

How

Potential detects . Likely cause Suggestion for action Notes
code determined ~
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Table 31 (continued)

Work stage
and code
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Potential
detects

09l Cgue

How
determined

Likely cause

Sl ede

Suggestion for action
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Notes
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B. Blast-cleaned
steel
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TABLE 31 - INSPECTION GUIDE (Continued)

Work stage and

code Potential defects How determined Likely cause Suggestions for action Notes
oot 3 55 aloyo 05l oges i FisSy Sl e 131 51 ol e ssTol
4 Residual rust Visual Inadequate blasting Re-blast to the required standard (heavily
o ) corroded steel may require smaller size
oailedl S5 iz ek adled S5 <wdl | abrasive), then check for removel of
soluble corrosion products (see 8-9)
aS ga¥g8) 5Ls 0,90 o laikiwl b sase Cusdl
odinl 4 5ls el San Conl 00l 08,55 Saly
Bico gl s (03l 423l 2SS o3l b
A @) 058 Glesl gy U (Soy55 SYpame
(59 az>ly0
5 General darkening | Visual and/or sur | Too long delay between | Re-blast to the required standard and cost
or rusting clean, comparison | cleaning and coating or | quickly improve conditions.
_ _ with standard conditions too humid or
S5 b segee S metal too cold Lld 5 auiled Cedls 0)lgo 5Ls 9590 o lasbewl b
- Lly soiiz (g3l .
35 K g : R . Ales Mol Ce s s |y Ay
& sl 5 s e | 903 3 O Vs 5l . e
shaeal | B R L oS Sy
Sy e L Sush,
6 Lamination / Visual Poor rolling of steel at Refer to steel inspector/engineer for
shelling mill possible quality regarding of steel. Grind
=57 sk out
OIS Ayl 5,98 G5 0 oYed oo 498
sy | WV (535 S 1l 050 SukS 3550 50
SHe Slibes 358 anzlie waigel )5k
g plol mhaws b
C. Pickled steel
0 (29 el oY g3
1 Rough and/or Visual (a) incorrect Correct acid and inhibitor concentrations
pitted surface concentration  of acid | and temperatures of the pickling bath
i b | and/or inhibitor
v b/ ) oo slabos g ousjlozl g sl sl clale o9 oo
R Sl G ol cdale s (l)
)be o> " J Le‘ﬁ' < 5....;;).::...4‘ ﬁL‘*"
Y )L))'lg L/ 9
(b) too long in pickling Refer to engineer
tank
Sgds dnl e uadige 4
O 5 oibe (FYsb (<) d
(c) corroded surfaces
before pickling
31 b o 05,55 ol (@)
2 Dark patches Visual Residual mill scale or rust | Re-pickle
oy sl adoy 22 ik S35 b onilendl 095 atgy o9 1S (pgdanal
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TABLE 31 - INSPECTION GUIDE (Continued)

Work stage and

code Potential defects How determined Likely cause Suggestion for action Notes
o5lods g 5 al> 5o o9l Cgne O (NS Sl ede pladl gl wloleiiy esslol
3 Dark patches with (a) test with PH- Residual acids
sticky surface paper
owiledly (slao!
o Loy sl alog | 36154 ialeT s (G
O PH
i i Re-rinse or scrub small areas with clean
(b) test with chloride | Residual chlorides N ! v
paper oilendl slo g 15 L s s L S "
RIS L alesT () 5 gy 05090 el ST L) S oS (oS
. l -
4 Powdery or Visual or PH-paper Poor rinsing Re-rinse
crystalline deposits | test
R Brd (G gl S g °)L.'5°
b 5,09 Slge, orlel b (oot oyl
Sish PH
5 Carbon deposits or | Visual or with white Contamination of pickling | Brush off and re-treat if severe filter
smut cloth baths reagents and replace rinse
oS gy e ti & | az bbb etz eyl | ppdoeel slo plax (Sool] P gt 939, )50 ik sl RSy S
0350 b KWW S LSS Gldes g adi o o9
6 Aside surface PH-paper Poor rinsing or over Re-rinse or retreat after PH adjustments of
acidity of final process tanks concerned
Al gl PH &ls
Gl b s gpiinds | b smsdy 0)lg0 abgpe o35 PH oplass 5l sy
el anlp e Sl as S s
7 Too heavy Laboratory check Too long or too strong a Special re-treatment necessary
phosphates Deposit _ : process
o el s ) ol ¥ ol Slles S5
;|.._‘>« Slaws ) ‘)li) O S9° L O @Y}‘o
CreSs ald S
8 Cold surface Contact thermometer | Too long delay before Adjust programmed to ensure that
priming advantage of coating or warm surface is
S o ek bl iles main tend.

Syl 3 g3 Vb 5l
o3

S 5 gho b i a5l laebl oz
S oelais 1) el el (Lol Gun
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TABLE 31 - INSPECTION GUIDE (Continued)

)b bl alol -y Jgus

Work stage and

code Potential defects How determined Likely cause Suggestions for action Notes
oylosd 5,15 al ogill wgue 0355 (S 092 Sl ede pladl sy lslediiny Lyl
D. Manually | See A.2 and A4 of | -
cleaned steel | this table
(includes use of -Gl g Y-l g
hand-held power ) )
tools 9 aszrlye Jgoo ol
S 0dDGel oYed
S eslandd Jal)
[ s slaylyl
(Sl
1 Rust, slag and | Visual comparison | Inadequate work and/or | Further work with less worn or more
loose scale with standard and/or | tools suitable tools, if necessary
Cyy 5 Sl oS written instructions i o Sl L5 5 | Glalnl b o (59,55 b g )15 sl o3 51
] s b et ali s plal jiy ks
wig llesllgus s
[ NW)
2 Burns, sharp cuts, | Visual and touch Improper use of power | Remove defect by most appropriate means | When chipping,
P prop p y pprop pping
peakes of steel L ., | tools and control methods of working with | avoid  gouging
R, o e g : power tools and production of
6[4(w)3 ‘éow).sl 5[:&)\)31 )| bLle  ooladl h p d
B sbeass Sl | 5 AT Slebs s e dibos S e S" arpL: g:S: .
Yo 08 Gk (S Sl glall Ly | S ST R
s sl s ooy Sagb
ezl G gle ad
355
3 Bumished surface Visual Too vigorous brushing | Mark area for emulsion cleansing before
ond Jin i oyl (manual or power) painting and control more closely the wire
) ) 3 3 e S5 o brushing operations. use of a pretreatment
" | primer would also help subsequent
(Sl | adhesion
el Sy 5l U8 Gaedsel 505558 sl
) o &5 o Slibos g 0 plii 1) 4
oolel (5] Gldas 35 WS JpuS cds b
S8 gomy (Salez 4 Geized adyl g5l
E. Environment
during application
O )o Ja.m
Slles
1 Too cold Air and  contact | Poor air conditioning in | Improve temperature to acceptable level,
5yt . | thermometers works  or  extremely | but little or no license should be allowed
) o olos g Ign inclement weather with limit specified. Open flame heaters
b lylS o cins lgn 4503 should not be used. o
bl ool 38 (slpn L oS Ll S 2ol Joud B olie U 1) Lo
rs)f | )lz.a [RWRNUPIENT ) o)'l?l w'..\a
39, L Wl s aleds glaonss
2 Too hot Contact thermometer Heated surfaces Reduce temperature below 35°C or to | Ifnecessary,
gl L3 eles Lules 0 o5zl whatever higher temperature is allowed | rearrange

with special paints.
B L oools als o Kl az,0 YO 55U 1) Lo
Wilos jlee ol Ky glp a5 6 3YL ol jo

programme to
avoid over — hot
conditions.

asly asl p3Y Sl
368 x|,
ol gl byl

Sled pelai sazme
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APPENDICES
APPENDIX A

APPLICATION OF DEGREASING
METHODS

The cleaning methods described in section 5 are
applied by several processes as follows:

A.1 Immersion Cleaning Processes
A.1.1 Vapor immersion process

To remove simple films of oil and grease, articles
may be subjected to the vapor process, in which
the parts are immersed in a bath of solvent vapor;
the vapor condenses on the cold surfaces of the
articles and the condensate dissolves the oil and
grease, taking it away to the base of the tank. To
ensure the maximum condensation, the articles
shall be as near as possible to room temperature
(or below) at the time of immersion; they shall be
passed through or suspended in the solvent vapor
until no further condensation occurs, after which
point no further degreasing will take place.

Light metal articles that reach the vapor
temperature rapidly and articles with a very heavy
film of grease may need a second immersion after
cooling. Alternatively, before removal from the
vapor, a stream of liquid solvent may be applied
over the surfaces, and this also removes loose dirt
deposits. This process used for cleaning of
various classes of work by the commonly used
degreasing systems are described in Table (A-1)
and indicated schematically in Fig. (A-1).

The vapor immersion equipment consist of one or
more vessels or compartment having means of
heating the liquid solvent contained in the lower
part by heating coils and a condensing zone near
the top, provided by water cooled coils, to control
the vapor level.
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TABLE A-1- TYPICAL PROCEDURES USED IN VAPOR IMMERSION PROCESSES WITH

TRICHLORETHYLENE CLEANING SOLVENT

Wigy0 ) (il LS (55 oisS jued HB I b 50 (5 9abgé slauial 8 50 a5 diged shloallygiws —V-I Jouo

SYSTEM STEP 1 STEP 2 STEP 3
aibolw Jol ad> 5o pgd al> 5o pow al> po
FOR CLEANING FLAT PARTS WITH LIGHT SOILS AND LITTLE CONTAMINATION
o5 5ol 9 5 ST L wlaid (6,15 a1
VAPOR ONLY VAPOR; 87°C; 1 min. NONE NONE
e lass 4By S ol Sl az 0 AV =2 o

FOR CLEANING PARTS WITH ADHERING PARTICLES

oz 0 b wlakad (655 jued g1y

VAPOR-SPRAY-VAPOR

S il )

VAPOR 87°C 15 TO 30 SEC
agb Ve B0 ol Kol ax 0 AV

SPRAY 60 TO 71°C
15 TO 30 SEC

VY B Fe sl
asl Y. B0 o, Kle

VAPOR 87°C 30 TO 45 SEC

Al FO b Y ol Esle ax s AY by

FOR CLEANING PARTS WITH RELATIVELY LITTLE CONTAMINATION

o L (5917 b labad (6,15 e (512

WARM LIQUID-VAPOR (a)
(@ e 5 e

WARM LIQUID 60 TO 71°C 30 TO
45 SEC

A FO LY ol Koile ax 0 VI B 5+ o5 mle

VAPOR 87°C30 TO 45
SEC

G Y. ol Sasls az 0 AV by
st Fo

NONE

FOR CLEANING HEAVILY SOILED PARTS(b)

() s ol (S8 wlabad 6,5 30 (gl

BOILING LIQUID- WARM
LIQUID-VAPOR (a)

(sl -5 @lo— olisr mle

BOILING LIQUID 87 TO 90°C 30
TO 45 SEC

Ve ol Kasle az 0 20 LAY gz Jb 0 mbe
B fO L

WARM LIQUID 60 TO
71°C 15 TO 30 SEC

VIV LF s 5 mle
agb ¥ BV ol Kool

VAPOR 87°C 30 TO 45 SEC

LA LY Sl Sl az e AV iy

(a) WORK MAY BE HELD IN VAPOR ZONE UNTIL CONDENSATION CEASES BEFORE BEING PLACED IN LIQUID.
355 55 e i 5 e 1o (ol S8 51 5 055 alab IS aSnbpe b Sl (S IS aoled (il
(b) SOME PARTS MAY REQUIRE A SOLVENT DIP BEFORE STEP 1.

sl azsly 5l Jol als e 3l L3 Dl )0 (59 aboe 4 cl (Ko Dlalad S (w)
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ol;T adlaie Free board area 1 -
= cooling coils
0SS s sl ysS i .
=01
askd e work place :
B dilaie Y¥apar zaone
Sz Jb e Pl Boiling soivani
FRVEL S sS Mealing coil

a) VAPOR PHASE ONLY bk 36 ks (Wl

¢) WARM LIQUID-VAPOR
e S sl (g

b) VAPOR-SPRAY-VAPOR b bl -l (@

dy BOILING LIQUID-WARM LIQUID-VAPOR

S-S pb-hex Jlo o mle (o

Fig. A.1-PRINCIPAL SYSTEMS OF VAPOR IMMERSION DEGREASING PROCESS

Sk 35 (599 4bsk 135 (st At B sheol (5l Aol V-l S

A.1.2 Liquid immersion process

Loosely bond contamination that is too great for
vapor immersion such as swarf and road dirt, can
be removed by immersing the parts in vigorously
boiling solvent or hot solvent or cold solvent. It is
particularly suitable for hand cleaning in small
tank.

Agitation is desirable and brushing or scrubbing
will aid and speed cleaning. Articles with cavities
that may hold the solvent shall be immersed so
that the holes are filled and then removed at an
single which will ensure that they are emptied.

Repeated dipping and agitation may be necessary
to flush out solid material such as swarf. After the
first cleaning process the articles may be
immersed in a second tank of clean solvent
(agitated if possible) for at least one minute to
remove the film of contaminated solvent from the
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first tank; care shall be taken to carry over as little
solvent as possible from one tank into the other.

After cleaning, all excess solvent shall be drained
from the articles.

A.2 Spray or Jet Cleaning Process

This process may be used to remove oil, grease
and light dirt or swarf contamination from unit
parts or very simple assemblies capable of being
rigidly suspended in a draining position while
passing through the spraying zone, also for small
parts which may be held in a cleaning zone
(solvent, detergent, or steam) and turned over if
necessary while a hand held jet or spray is
directed on them.

A.2.1 Solvent/detergent cleaning

The article with obstinate dirt deposits which can
not be removed by immersion, may require jetting
at high pressure with hot or cold solvent,
emulsifiable solvent and detergent solution. This
process is mainly used in specially designed
machines, which may be hand or mechanically
operated; in the latter it is essential for the articles
to be rigidly by jigged, suspended or place in
basket, in such a position that jets or sprays can
reach all surface and it may need to be cooled.
Proprietory equipment is also available for spray
or jet cleaning in which small articles are placed
in a cabinet provided with a transparent hood and
solvent is directed on them by a nozzle held in a
gloved hand.

More usually, jet or spray cleaning is carried out
in a specially designed machine similar in
principle but filled with rows of fixed jets and
with a conveyor to carry the articles continuously
through cleaning, rising and drying stages.

A.2.2 Steam cleaning

A.2.2.1 The equipment required is a pressure jet
steam cleaner. A separate solution tank or drum
may be required for preparation of the cleaning
compound. One type of steam cleaner stores the
concentrated cleaning solution and mixes it with
water at a constant rate to produce a uniform
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cleaning solution through a heating unit in which
it is partially vaporized and put under pressure.

The hot solution and steam are forced through the
nozzles onto the surfaces to be cleaned. The same
equipment can be used for cleaning with dry
steam or with cold water under high pressure.
This type of steam cleaner may be either portable
or stationary.

A.2.2.2 Another type of portable pressure jet
steam cleaner sometimes called a hydro-steam
unit, requires an outside steam source. The
cleaning solution is mixed and stored in a
container or tank that is not part of the steam
cleaner. No water is mixed with the solution in
the steam cleaner, so that the solution is made up
at a lower concentration than that used for the
other type of cleaner. The solution and steam are
mixed in the cleaner and discharged through the
nozzle of a steam cleaning gun. The same
equipment can be used for cleaning with dry
steam. The cleaning guns may be furnished with
interchangeable nozzles. A round one is used for
most cleaning. Flat nozzles are used for flat
surfaces.

A.3 Brushing or Wiping Process

This process is intended for the removal of oil,
grease and light contamination from bare metal
areas of assemblies containing painted surfaces or
non-metallic inserts that might be damaged by a
general application of solvent. It may also be used
for the "in situ" cleaning of articles too large for
immersion tanks or spray cleaning systems.

Solvent shall be applied to the contaminated areas
with a clean brush or a cloth soaked in the
solvent; the application of clean solvent with
scrubbing or wiping shall be repeated until all the
contamination has been removed. Care shall be
taken to apply the solvent to the contaminated
metal areas only.

If large amounts of water cannot be used, wiping
with wet cloths may suffice if done thoroughly.

This method is used for removal of contamination
of metal with cold solvent or emulsifiable solvent.

142

Jsloe 5 B 00,8 bgle Ol ol e o L 15T g 00403
a8 loansS 6,5 oo G,k 5l S5 eSS 0aisS s
Soles adg ojls 18 Liad cow g o Bu slojlail b T

S s Byl WG oy Sl Ll 5y 5 ¢l sl
Oly oo 1y alie Dlppas Wgd o odily Wgd el Wb
b Hlad o vy ol b b Sas By b 6,5 jeed sl
Lul> BB ol (San 5,00 00ilS 5l g45 cpl 0y IS
Al ol b e

0diiS jaed Jo BB ouS el K0 g9 Y-Y-Y-AI
— b oK 28 a5 wil oo b Jlid, wad oL
Jeloee o)ls )15 Lo gude 4 5o a5 098 (0 0auel o]
cualdl e b B SOy g ool bglbe 00iiS jues
WeSored Al o ()b oS el Gl (Li5 a5 00,8
ol 0 o bl By eaiShad o Jole b ]
S0 b ouiSiel plo glyl 51 5 ol cdale o Jole
03 Jojlm o..\.uS).uu 5 )léq 9 lem o/..f = )1)3 oolaul
Dl 998 (o0 4SS B ouiiS ed S5 3L B2)b 3l
Dy S Sas L b )5 e sl Ol e 1) Ol
s HB Sl & e Sl (S 00 el sla Sl
Sgdas oolaiwl j5os g4 5l odiS jeed iy (gl il
e S £ ghaw sl Iy cod SldL

e gy 23T ,5 -

SOl 5 S Ofsy 00 iy pshiier anld ol
S5, ol 45 el 55 535 <3 ol Sl
B Jsl g o5 3858 gl ilulr bWyl o
sl B cpl aibce oyls sgg Ll 4 ol Jlas! >
sl S Gt Ll Gl e G el Gln e
A o2l ) el gl albele bg)s abse (b
29)s°

Pl 55 0k e Al b 53 ot S b b Pl
b ) e b S Pl Jleel a5 Jlecl asgll oy
wb o5 e 5l Sogll pled B ogd S5 Wb o8 S
D9 Jlasl 318 0ol gblie 4 laid Pl b ol Joms B0

)l b oS S ST, eolinul ol o 5l s ol o
il (B Sl Sen 09 ploxl LS sk gk e sla
Pl b oy Pl b5 (Sogll 0505 ln Gbs) 0l

D9 (0, oS (ygandsal



IS

IPS-C-TP-101(1)

A.4 Electrolytic Cleaning Process

A.4.1 This is applicable to solutions that are
electrolytes, such as alkaline cleaners and acid
pickles. The articles to be cleaned are attached to
suitable fixtures and immersed in a solution kept
at room temperature. A low voltage current is
then passed through the articles and solution,
liberating gas bubbles at the surfaces being
cleaned: in forming and escaping to the surface of
the solution, these bubbles exert a "throwing off"
and scrubbing action which aids cleaning.

A.4.2 Electro-cleaning in an alkaline solution is
more effective than simple immersion; especially
for the removal of solids.

The electrical equipment for alkaline electro-
cleaning shall furnish direct current of density
270-540 amp/m2 of surface being cleaned. The
voltage will normally be between 4 and 8 volts,
but will depend upon the electrical resistance of
the cleaning solution, the articles, the suspension
racks, etc.

A.4.3 If two tanks, or one tank with current
reversing switches, are provided, articles for
which cathodic cleaning is permissible shall be
cleaned as the cathode for 1-5 minutes, and then
as the anode for 15-30 seconds. If only one tank
without current reversing switches is available the
articles shall be cleaned for 1-5 minutes as the
anode only.

The solution can be used hot or cold, depending
upon the particular application but, if the articles
have had no previous cleaning, the solution is
usually heated.

A.4.4 Alkaline electro-cleaning (cathodic or
anodic) shall not be used for non-ferrous metals
or components partly of non-ferrous metal, unless
it has been reliably ascertained that the process
will not be harmful. This applies particularly to
aluminum, magnesium and zinc and alloys
consisting principally of one of these metals, it
also applies to electroplated coatings, which may
suffer blistering.

A.4.5 The risk of hydrogen embrittlement shall be
born in mind when electro-cleaning treatment
may be cathodic or anodic. Thus, cathodic
alkaline electro-cleaning shall not be used on
hardened steels, in particular spring steels, when
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under stress, owing to the danger of cracking.
Anodic alkaline electro-cleaning is, however, safe
for use on these steels. hydrogen embrittlement
through cathodic treatment is not prevented by a
short subsequent anodic treatment.

A.5 Ultrasonic Cleaning Process

A.5.1 Ultrasonic energy can be used in
conjunction with several types of cleaners, but it
is most commonly applied to chlorinated
hydrocarbon solvents, water and water with
surfactants. Ultrasonic cleaning, however, is more
expensive than other methods, because of higher
initial cost of equipment and higher maintenance
cost, and consequently the use of this process is
largely restricted to applications in which other
methods have proved inadequate.

A.5.2 Typical areas of application in which
ultrasonic methods have proved advantageous are
as follows:

a) Removal of tightly adhering or embedded
particles from solid surface.

b) Removal of fine particles from powder
metallurgy parts.

¢) Cleaning of small precision parts, such as
those for cameras, watches or microscope
components.

d) Cleaning of parts made of precious metals.

e) Cleaning of parts with complex
configurations, when extreme cleaness is
required. For example, precision parts used
in fuel injection or control, which require
the ultimate in cleanness; even a few
minute particles of soil may impair the
functioning of such components.

f) Cleaning of parts for hermetically sealed

units. For example, one manufacturer
utilizes ultrasonic cleaning for hermitically
sealed refrigerator parts. In this application,
parts are placed in aluminum racks and
cleaned ultrasonically (400 kc per sec.) in
trichloroethylene. Despite the high cost of
ultrasonic  cleaning, it has proved
economical for applications that would

otherwise require hand operations.
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A.5.3 Size of part

It is a limitation, although no definite limits have
been established. The commercial use of
ultrasonic cleaning has been limited principally to
small parts, such as those indicated in the above
examples. The process is used as a final cleaner
only, after most of the soil is removed by another
method.

A.5.4 Ultrasonic which

electrical energy into ultrasonic vibrations, are of

transducer convert

two basic types, electrostrictive (barium titanate)
and magnetostrictive. The latter is capable of
handling larger power inputs. Barium titanate
transducers generally are operated over a range of
30 to 40 kc per sec.; magnetostrictive transducers
usually operate at about 20 kc per sec., but may

operate at frequencies up to about 50 kc per sec.

A.5.5 Cleaning efficiency in the liquid phase of a
vapor degreasing cycle can be considerably
augmented by the application of ultrasonic
energy. However, ultrasonic cleaning is expensive
and is seldom used in a degreasing cycle unless
other modifications have failed to attain the
desired degree of cleanness. It is often applied to
parts that are too small or too intricate to receive
maximum benefit from conventional degreasing
cycles.

A.5.6 Ultrasonic which
electrical energy into ultrasonic vibrations, are of
two basic types, electrostrictive (barium titanate)
and magnetostrictive. The latter is capable of
handling larger power inputs. Barium titanate
transducers generally are operated over a range of
30 to 40 kc per sec.; magnetostrictive transducers
usually operate at about 20 kc per sec., but may
operate at frequencies up to about 50 ke per sec.

transducer convert

A.5.7 The inside walls of hypodermic needles can
be thoroughly cleaned by ultrasonic degreasing.
Other examples of parts cleaned by ultrasonic
because they failed to respond to conventional
degreasing. Other examples of parts cleaned by
ultrasonics because they failed to respond to
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conventional degreasing methods are: small ball
bearing and shaft assemblies, printed circuit
boards (removal of soldering flux), intricate
telephone relays, plug-type valve inserts
(contaminated with lapping compounds), and
strands of cable (removal of oil and other
manufacturing contaminants trapped between the
strands).

A.5.8 Because of the increased fire risk the use of
ultrasonic techniques with flammable solvents
shall be avoided.
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APPENDIX B
APPLICATION PROCESS OF BLASTING

B.1 Guide to Specification of Abrasives

Selection of a suitable abrasive for a specific
application is influenced by the type of surface
contamination to be removed, size and slape of
work piece, surface finish specified, type and
efficiency of cleaning equipment and required
production rate (see Table BS).

B.1.1 Metallic abrasives

Metallic abrasives used for blast cleaning may be
classified as following:

- Cast steel shot and grit
- Chilled cast iron shot and grit

- Malleable iron shot and grit

- Cut steel wire shot

The two first types of abrasives commonly used
to blasting of steel, but the two last types are not
recommended. The types of metallic abrasives
recommended for some typical application are
given in Table B1.

Shot and grit shall be designated by the letters "S"
and "G" and graded by the shot or grit number
according to SAE specification see Tables B2 and
B3.
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TABLE B1 - TYPES OF STEEL ABRASIVES MOST COMMONLY USED FOR VARIOUS
STRUCTURAL STEEL BLAST CLEANING OPERATIONS

009y 4 alio s3¥ 98 (G ojlw (5 I i Wldos (gl p yidw gole joka 45 (G0V 99 s oniulw glgil V-0 Jgu
..\.vg.w = salaw! u.wyo

Abrasive Type Hardness (RC) (2)
odiylw g9 Size Range (1) (V) (Re) (sidew
Shot Grit (1) 031l ol punds' Sgu> 40 to 50 55 to 60
4ozl oS
New Steel x
x S170 To S390
o3l oYed
Fabricated New Steel S170 To S390
3 X X X
ol oads azs L lagas a5 oV G50 To G25
Heat-Treated Steel
o ) X G50 To G25 X x
485 18 Sl Slles 3,50 a5 (5¥5
Heavy Steel' Plate % $230 To S390
S (63Y98 (35
Corroded Steel x G50 To G25 x
PRGIRIPESRINS
Wéld Scale x S170 To S280 x
OUST )
Bmﬁh Blast x S170 To S280 x
OO Ry 4 Sedl
Repair Work G50 To G40 x
Joi iy
Main/tenance « G80 To G18 x
GINS g oS
1) Size range refers to working mix Sliles) 9,5 bylke JI5 55k a4 ojlasl s sg0> ()

(operating mix) for recirculating abrasive blast
systems. For additional information see Volume
1. Chapter 2 of the "Steel Structures Painting
Manual".

2) RC = Rockwell - unit of hardness method
for measurement of size and hardness of metallic
abrasive is described in
BS ENISO 11124-3.

1) US. Courtesy society of automotive
engineering (SAE J444a).

2) See discussion of work mix (SSPC volume

).
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3) Corresponding to ISO recommendations.

4) This is coarsest size in common use for
blast cleaning structural steel for painting.

1) Courtesy Society of Automotive Engineering
(SAE J444a).
2) See Discussion of Work Mix. (SSPC volume

1).
3) Corresponds to ISO Recommendations.

4) This is coarsest size in common use for
blast cleaning structural steel for painting.

B.1.2 Non-metallic abrasive

B.1.2.1 None-metallic abrasives, used for blast
cleaning may be classified as:

1) Naturally occurring,

2) By-product,
3) Manufactured abrasive

Physical data are summarized in Table B4.

B.1.2.2 Silica sand (naturally) - consist of sand
and flint with medium size of 0.85 to 0.425 mm
size range are most commonly used and are an
effective abrasive for new steel and for
maintenance in non-critical area.

B.1.2.3 Non-silica sand or heavy mineral
(naturally) - with medium size of 0.212 to 0.150
mm size range are tough and dense and generally
finer than silica sand. Heavy mineral sand can be
reused many times and are effective for blast
cleaning of new steel.

B.1.2.4 Garnet (naturally) - is a high cost, tough,
angular abrasive suitable for cleaning of steel
parts and casting in a closed system that permits
recycling the abrasives.

B.1.2.5 Zircon (naturally) - is high cost, tough and
angular abrasive, suitable for removal of fine
scale, leaving a smooth and mat finish.

B.1.2.6 Novaculite (naturally) - a very pure,
siliceous rock, suitable to clean precision tools
and castings.
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B.1.2.7 Slag abrasives (By-product) - available in
(2.36 mm to 0.150 mm) size range, have a
Sharply angular shape and low (less than 1%) free
silica content. slag abrasives are suitable for
cleaning of new and painted surface and produced
the least dust in operation.

The breakdown rating of slags are %29 to %51
and the resulting surface profile on steel are 0.083
to 0.092 mm (The surface profile were measured
using elcometer gage see 4.4.2).

B.1.2.8 Agricultural shell (by-product) - such as
walnut shells peach pits and corn cob available
from 2.0 to 0.150 mm size range are excellent for
removing paint. Fine scale, oil and grease without
altering the metal substrate.

B.1.2.9 Manufactured abrasives are 10 to 15 times
more costly than by-product slags, 30 to 40 times
more expensive than sand, and generally
adaptable to recycling as many as 20 times.

Manufactured abrasive suitable for special uses i.e
silicon carbids for etching, aluminum oxides for
blasting of stainless steel, glass beads for peening
and removing oxide film on plastic molds.

For more information see ASTM E-161 and 323.
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TABLE B4 - PHYSICAL DATA ON NON-METALLIC ABRASIVES

S8 e ol susu b S 3d gedls F-0 Jgua

Free
Hardness Silica wt
(Mohs Specific | Bulk % Degree of Reuse
Abrasives Sca.le) Shape Gravity | Density Color RWPR Dusting o)bgs
Wouis b o Js o | S5z RE & Sl olme | oalisul
) Pyase | &l oog ol L s
(9o Jixo
Kg / Litre
Pl p S ek
Naturally Occurring Abrasives
b gl ouis L
Sands b awbo
Silica  eilew 5 Rounded s 5 2-3 1.6 White o 90+ High oL Poor ciss
Heavy mineral 5-7 Rounded suis § 34 2 Variable 53 i <5 Med Luwgie | Good oy
St ane
Flint oy S 6.5-7 Angular JJs a5 2-3 1.3 Grey-white s s 7S 90+ Med Lwge | Good we
Garnet Oty 7-8 Angular JJs a5 4 23 Pink 50 Nil ze | Med buge | Good g
Zircon oS 25 1.5 Cubic =Se 4.5 29 White s Nil g Low (S Good wo>
Novaculite <JsSlgs 4 Angular JJs a5 25 1.6 White s 90+ Low (S Good wy>
By-Product Abrasive
Slags b o)L
Boiler JIETRE 7 Angular jls 4565 2.8 1.3-14 Black ol Nil z= High sl Poor cixs
Copper o 8 Angular s ai65 33 1.6-1.9 Black ol Nil z=» Low 5 Good s>
Nickel Jss 8 Angular JJs a8 2.7 1.3 Green ;.. Nil g High oL; | Poor caxs
Walnut shells 3 Cubic =Se 1.3 0.7 Brown (sl 053 Nil g Low S Poor caxs
55 slo aiwgy
Peach pits 3 Cubic xSe 13 0.7 Brown gl o543 Nil g Low oS Poor Gixs
s slo s
Manufactured Abrasive
Silicon carbide 9 Angular JJs a5 32 +1.7 Black olow Nil g Low (S Good wo>
L) Sk
Aluminum oxide 8 Blocky 355 k= 4.0 £1.9 Brown (gl o543 Nil za Low (S Good wo>
S5 pginns|

B.1.3 Abrasive breakdown

B.1.3.1 Forces that work to develop the cleaning
capability of metallic abrasives also tend to
reduce the size of abrasive particle and to cause
its eventual breakdown to dust. The greater the
particle breakdown cased the poorer the cleaning
rate. From the stand points of relative metallic
abrasive consumption. The following guidelines
exist:

Chilled cast iron abrasives have a breakdown rate
as much as one third greater than full hard (65
plus Rc*) untempered steel grit.
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Malleable iron abrasives have a breakdown rate of
50% to 100% greater than steel abrasive in the 40-
50 Rc hardness range. Steel grit breaks down
slightly faster than steel shot of the same size and
hardness range. However, the smaller the size grit
involved, the greater the difference in breakdown
compared to shot.

Similarly, increasing the hardness of steel shot or
grit in a given operation increases the breakdown
rate. Obviously, however, the more rapid
breakdown of a harder steel abrasive becomes
academic if it has been determined that a lower
hardness will not do the job.

The test method for measurement of abrasive
breakdown is described in B.1.3.2.

B.1.3.2 Abrasive breakdown test and rating
formula (see also SSPC Vol. 1 chapter 2.3)

B.1.3.2.1 Abrasive breakdown test procedure

a) A sieve analysis as outlined in ASTM D
451-63 is run on a representative split
sample containing approximately 200
grams of test abrasive, and data is recorded.

b) Breakdown test equipment is hooked to an
air supply capable of maintaining 6.54 bar
of dry air at the blast machine when the
machine is in operation. A sample of the
abrasive under test is run through the
machine and the flow valve is adjusted to
give free, unchoked abrasive flow. (The
flow is free if a bluish-white hue is visible
through the path of air and abrasive as it
comes from the nozzle.) The equipment
(both drum and blaster) is then cleaned so
no dust or abrasive remains.

¢) Ten pounds of test abrasive having a sieve
analysis as determined in (a) above is
introduced into the blaster, and all of it is
expelled at predetermined settings into the
208 litre drum fitted with a dust bag. After
blasting, the cone shaped bottom of the
drum is opened, all accumulated abrasive
and dust collected and transferred to the
original ~ weighing container, and
reweighed. The loss in weight is recorded.
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d) A split sample of approximately 200 grams
is taken from the spent abrasive for sieve
analysis.

B.1.3.2.2 Formula for calculating breakdown
rate

The breakdown rate is calculated from the sieve
analysis, as follows:

Breakdown rate =

ool 3 saF Yoo Loy anss ages SO (o

QS Jbye e gl ead B pae

oé.é'b A S o‘}.:.n wbu Jg.c)ﬁ Y—Y—\‘—\—'—j

ale py lae Jbg a5l pad wlse e

g s

% spent abrasive retained x average sieve opening

% as - received abrasive retained x average sieve opening

o..\.al.o..dl.u W) J).a.o o..\.;.‘v.l...u do S X Jl_;).c C‘)?“"’ Ja.~u9,m

O A28 5 =

0ailogBly ouls il o caisl Glgias (gao 0 x U ¢ Flygw lawgie

For the
becomes:

following screens, the expression

* Re = Rockwell - unit of hardness

Bl aabe ooMasl B3 slllyé sl

QS"*"*' ..\.’>|5—J55|)=RC*

Abrasive

oo.:a“l.w

As-Received

b el yo axsl

After Breakdown
O Sl 5 g

0.0559 x %retained on 0.85 mm sieve opening
0.0248 x %retained on 0.425 mm sieve opening
0.0124 x %retained on 0.212 mm sieve opening
0.0071 x %retained on 0.15 mm sieve opening
Fooeeo t1N0 Elyge b JUs 59, 0xilogdly wayo x </

0.0043 x %retained on 0.075 mm sieve opening

0.0013 x %retained on pan & dust loss opening

TOTALS s

sk VO Fligus b JUsé (s, ouilondl au s x </ -

g 3Lke ad Gl g Sty (g5, oxilendl dojo x o0 ¢

Soclen A Eligus b JU# (55, oailagil as s x -1+ 004
Srarkes SEYD Eliger b JUse o5, oniladly oo ys x <1+ YFA
Srarkee VY Elgur b Jbje (s, oniladly auys x <[+ VYF

A

Breakdown factors range from 1.0 for an abrasive
showing no reduction from original size after
blasting to approximately zero for large grains
that are reduced to dust.

Most quality mineral abrasives will have a rating
of approximately 0.6.

B.1.4 General notes on use of abrasives
B.1.4.1 The following general observation

relating to performance of abrasive particles may
be helpful:
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-The smaller size, the finer surface finish

-The larger size, the greater impact

-The harder abrasive, the faster in its

cleaning action

B.1.4.2 Table B5 is a guide for selection of a

suitable abrasive for specific application.

poa,b e S ls 5SS o5l
FSop a5 o5l
Py ST IS a oo o v ouils

odnle bl cpr Laal, SO0 Jous Y-F-)-O

ML’LS"LPL” 0).3)15 6‘)‘.’ WL.A

TABLE B5-ABRASIVES AS USED IN ABRASIVE BLAST CLEANING (X=MOST COMMONLY
USED ABRASIVES; Y= PREFERRED ABRASIVES TO USE)

L oy lw dod 3l iw (s0le johu = X) Wigy (o0 JI0 (b Cawdly (wigy 41 (5H15 jued jo a5 b suiulw -0 © Jgu

(osliscw! (5ly paiio b ouislw =Y (39, 0,

Recommended Service
oo Sl ()1

Silica abrasives

b (b sy b

Slag sand

05k duilo

Slag shot

o)y dozrls

Flint abrasives

03y Souw s oyl

Natural mineral abrasives

b (G b onislw

Synthetic abrasive

Ls“l*f oy lw
GIass abrasive

PR
ouls Juil (gl ous b

Chilled iron grit
Chilled iron shot
S (Fox szl
Annealed abrasives

8! el o0y s
(S (82) (G0 8 (Fuy o )5

Vegetable abrasive

ryan s owisle

Special abrasives

Steel grit

GV o S

Steel shot

VY9 dazlw

General blast cleaning where abrasives

can be recycle and reused economically

o b b oanle aSlr (pegee Codl (g, 4 )8 el
Dy ) 05kgs 5 2l goladl Ll e

General blast cleaning where abrasives

can not be economically reclaimed

o 1 o oanle oSl cages cedly gy 4 555 e
2,5 Ll golazdl Ll 5 lgs

Pre- Metallizing blasting
@ ety 5l S oS cwdh

Blasting where metal tolerances cannot
be changed
S s WlgT e 8 (g )loly, aSilr yo 05 el

Blasting in rooms & cabinets
o couls o Ll jo 0,5 cuudl

Blasting where the elimination of food
contamination or non-magnetic abrasives
are required

wla ool b 1 Sogll Gis aSile jo (0,8 <l

el pY pbliin

Blasting to obtain a high luster on
aluminum, brass, etc.
S e R R

0yl 5 g5 cpoaieesl]

Liquid Hone — Hydro Hone — Wet hone
blasting

b e — ol cole lawg Cundls gl

Centrifugal wheel blasting .
S5l 205 T Ghap (05 edls
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B.1.4.3 When abrasive that have become
contaminated by dislodged fragments of coating
or by grease, oil and like are re-used, there is a
risk that the adhesion and effectiveness of the
coating may be impaired. Blasting abrasive that
have become contaminated in use by corrosive
materials e.g. chlorides, sulfates or the like, must
not be re-used.

B.1.4.4 Furnace slags and copper slags shall not
be used in tank lining or other application, where
abrasive residues embedded in the steel surface
may have a determental effect on coating
performance.

B.1.4.5 Surface preparation for coating whose
thickness is less than 0.25 mm requires grit or
sand, with size not larger than (1.18 mm) (16-
mesh) for sand or G-40 for grit. Abrasive size for
coating thicker than 0.2 mm is not as critical, as
long as the profile is deep enough.

B.1.4.6 New thin film coating of 0.036 to 0.05
mm will require a shallower anchor pattern which
is achieved with a finer abrasive to 0.25 mm (60
mesh) size.

B.1.4.7 When sheets of less than 4 mm thickness
are blasted, deformation may occur. This shall be
avoided by:

B.1.4.7.1 Low air pressure, small grain sizes and
the use of a blasting abrasive of low bulk density.

B.1.4.7.2 A low angle of blasting with sharp edged
grain and a short duration of blasting. With adhesive
scale or fairly thick rusting it may be necessary to
carry out preparatory work by some other methods,
e.g. grinding or pickling, before blasting.

Measures B.1.4.7.1 and B.1.4.7.2 will result in
less efficient blasting.

B.2 Blasting Process and Equipments
B.2.1 Air blast cleaning
B.2.1.1 General

B.2.1.1.1 Proper surface preparation by this
method provides a foundation for the paint
system, resulting in a clean surface, uniform etch,
and a long, economical coating life. In abrasive
air blast cleaning, surface preparation can be
achieved on parts or weldments that are not
uniform in size or shape.
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B.2.1.1.2 Air blast equipment contains and meters
abrasive into a compressed air stream through
conveying hoses and nozzles to the work piece. In
effect, the part being cleaned is eroded away by a
mass of abrasive particles until a firm, clean
surface results. Abrasive blast cleaning with a
compressed air source, air hose, abrasive blast
machine, abrasive hose, and nozzle imparts a
velocity to the abrasive particle that becomes a
working force.

B.2.1.1.3 Various abrasives are used in the
process (see B.1.2), but the most widely used
abrasive is silica sand that has been processed for
a blasting abrasive.

Respiratory protection must be given to the
operator and workers in the blast cleaning area
because of spent abrasive and the contamination
being removed from the surface. Selection of the
abrasive in this process becomes a major factor in
cleaning speed, surface etch and coating adhesion.
The trend is to a finer size of abrasive because of
increased cleaning speed on new or lightly rusted
steel; a coarser size of abrasive is used for more
corroded steel or harder-to-clean surfaces. It is
important to maintain a proper size of abrasive for
air blast cleaning.

B.2.1.1.4 Air blast cleaning process shall be
applied with one of following equipments as
defined by the Company:

- Pressure type blast equipment
- Suction type

- Vacuum type
B.2.1.2 Pressure type blast equipment

In a pressure-type abrasive blast system the abrasive
machine is under the same pressure as the entire
system, i.e, the compressor, air lines, abrasive blast
machine, abrasive blast hose and nozzle this
cleaning method is the most productive of abrasive
blast cleaning. The efficiency is largely dependent
on actual nozzle pressure, which shall be 6.3 to 7
bars range. The pressure blast machine, or "pot",
varies in size, but must be under pressure for an
even flow of abrasives. Velocity of the abrasive in
the pressure method is greater than the abrasive
velocity found in suction equipment.
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B.2.1.3 Suction blast equipment

This equipment utilizes the suction jet method of
obtaining abrasive from the abrasive tank that is
not under pressure. The jet of air blasts the
abrasive against the surface after sucking abrasive
from the container. Cleaning speed is
approximately 1/3 slower than that of pressure
blast cleaning with similar size air jets. Its use
should be limited to touch-up or spot cleaning
jobs, where high speed cleaning is not a factor.

B.2.1.4 Vacuum blast equipment

In the vacuum blast cleaning method, air and
abrasive are captured in a rubber-hooded
enclosure. They are drawn by suction back to the
blast unit where reusable abrasive is separated
from  blast-cleaned surface  contaminants,
recycled, and reused.

This is considered a "dust free" abrasive blast
cleaning because it shields the blast surface area
from flying particles and dust. It will not disturb
adjacent machinery and workmen. Cleaning speed
is limited because the surface is not visible to the
operator.

There are two methods of vacuum blast cleaning.
In the suction type the abrasive is siphoned from
container to the blast head.

The pressure type machine delivers sand under
pressure through a blast hose to the surface. The
pressure method provides greater production. The
process is limited to the use of reusable abrasives,
such as metallic, steel shot or steel grit, aluminum
oxide or garnet. In some cases, where moisture is
a problem due to high humidity, a mixture of steel
grit and aluminum oxide or garnet is
recommended because it keeps the metal abrasive
from "lumping" or congealing due to moisture.

B.2.1.5 Recommendations on air blasting

B.2.1.5.1 Component

Components of air blast equipment are air supply,
air hose and couplings, abrasive blast machines,
abrasive blast hose and couplings, nozzles,

operator equipment, air-fed hoods and control
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valves, and oil and moisture separators.

A manager of an abrasive air blast operation shall
have a check list of each component to ensure
peak performance.

B.2.1.5.1.1 Compressed air supply

Compressed air supply for blast cleaning shall be
adequate in pressure and volume to meet the work
requirement and shall be sufficiently free from oil
and water contamination to ensure that the
cleaning process is not impaired.

Oil and moisture separators require solvent
cleaning to remove oil and routine replacement of
filters.

B.2.1.5.1.2 Nozzle

There are many types of blast nozzles. Ceramic
and cast iron are short life nozzles and carbides
are long life nozzles.

- Nozzle shapes provide great advantage to nozzle
construction: Venture style nozzles (large throat
converging to the orifice and then diverging to
the outlet) provide rapid speed of abrasive
particles through the nozzle, increasing cleaning
rate compared to a straight bore nozzle of the
same length.

- The nozzle size in Table B6 indicates air
consumption in litre per second at 7 bar without
abrasive going through the nozzle. When
determining the compressor size the next larger
size compressor available for the nozzle shall be
used. It is also wise to consider other air
requirements from the compressor, such as for
an air-fed hood 9.5 litre/second and air-driven
ventilating equipment (approximately) 56.7
litre/second. A separate air source for air-fed
hoods may be required, unless a carbon
monoxide detector is installed in the air system.
Insufficient air supply results in excess abrasive
and slower cleaning rates.
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TABLE B6 - AIR CONSUMPTION
lgp B pao -0 Jour

Litre/S REQUIRED
NOZZLE ) 7 BAR (100 PSI) ABRASIVE CONSUMPTION

ORIFICE mm (in.) o i KILOGRAM PER HOUR
oo () J3b ailas (2o @) 2 dig 1+0) 5L Y HLES 6l 5Le 0590 il 32 4 (el y3 ) 5l oukin s b yuo

4.69 (3/16") 28 117

6.25 (1/4" ) 50 220

7.81 (5/16") 76 365

9.37 (3/8") 110 518

10.93 (7/16") 148 712

125 (12") 194 910

15.62 (5/8" ) 274 1133

18.75 (3/4" ) 396 1428

B.2.1.5.1.3 Hoses LSCLs Y-1-0-)-Y-o

Recommended size of air supply hose shall be 3
or 4 times the nozzle orifice, on lines over 30
meters, four times shall be the minimum size.
Recommended size of blast hose is also 3 to 4
times the nozzle size, except near the nozzle end.
Typical air supply hose, will be 30 m of 31.75
mm and blast hose will be 3 m of 25.4 mm for a
9.37 mm orifice nozzle.

Hose construction is normally 6.25 mm thick
rubber tube with carbon black compounding for
the dissipation of static electricity generated by an
abrasive flow through the tube. Dissipating static
electricity prevents build up and shock to
operator.

The tube is covered by 2 or 4-ply wrapping to
provide strength for pressure requirements.
Normal working pressure shall not exceed 8.6 bar.

Normal pressure drop of air blast hose with 9.37
mm orifice nozzle is 0.35 bar per 152 m
length.Therefore it is important to use large hose
as short as practical.

A word of caution: too large an abrasive hose
25.4 mm on small nozzles 4.7 mm may result in
un even abrasive flow.

B.2.1.5.2 Cleaning rate

As with any production job, efficiency results in
good production rates and lower unit costs. This is
especially true in abrasive air blast operation
where a small drop in pressure rapidly increase
consumption of abrasive and decreases cleaning
rate.
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In a blast test of two minutes, differences in
nozzle pressure were compared, at 4.1 bars the
rate of cleaning is the rate at 7 bars and abrasive
usage is more than double.

Special consideration shall be given to interior
blast cleaning. A wide variation in production
rates exists on interior cleaning, as much as 2:1
(2> exterior cleaning rate), because of visibility

problems, ventilating problems, and
inaccessibility. These variables can be minimized
with good lighting, ventilation and good

scaffolding techniques.
B.2.2 Centrifugal blasting
B.2.2.1 General

B.2.2.1.1 In centrifugal or Air-less blast cleaning
the spinning of large paddle wheels creates the
force that throws the abrasive at the surface.

B.2.2.1.2 Essential components of all centrifugal
blast cleaning systems are blast wheels, blast
enclosure, abrasive recovery and recycling
system, and dust collector.

B.2.2.1.3 Among the most prominent application
of centrifugal blast cleaning is surface preparation
of structural steel for Coating. Major advantages
of centrifugal blast cleaning, compared to air blast
cleaning, are saving in time, labor, energy and
abrasive consumption. A further advantage is
automation of cleaning operation, which provides
superior, more uniform cleaning of steel and more
acceptable.

B.2.2.1.4 Centrifugal blast cleaning machines are
divided into two groups: fixed place (included
table type, continuous-flow and blasting-
tumbling) for shop blasting and portable machines
for onsite blasting. Selection of one of these
machines depend on size and shape of article,
shop layout and capability an degree of desire
cleanliness.

B.2.2.1.5 Cleaning rates obtained with portable
units are many times greater than those produced
by air blast. Touchup cleaning by airblast (or
various types of powered hand tools) is required
around peripheral areas and
protuberances. Otherwise, the operation is
environmentally clean and economical. Because it
is essentially an automated process, it provides

narrow
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greater consistency and uniformity of cleaning
than airblasting does.

B.2.2.2 Table type machine

The table-type machine is a form of cabinet
machine that contains a power-driven rotating
worktable; within the cabinet, the blast stream is
confined to approximately half the table area. The
work is positioned on the slowly rotating table.
The abrasive particles are propelled by an
overhead centrifugal wheel, When the doors are
closed, blast cleaning continues for a
predetermined time cycle. Some machines of this
type are designed with one or more openings in
the cabinet.

These openings are shielded by curtains and
permit manual adjustment of the parts during the
blast cycle as well as continuous loading and
unloading. Table type machine uses in batch
system and provides single piece.

B.2.2.3 Continuous-flow machines

Continuous-flow machines equipped with proper
supporting and conveying devices are used for
continuous blast cleaning of steel strip, coil and
wire. These machines are used also to clean
castings and forgings at a high production rate,
making use of skew rolls, monorails, and other
continuous work-handling mechanisms.

In operation, the work is loaded outside the blast
cabinet and is conveyed into it through a
curtained vestibule, which is designed with 90-
degree turns to prevent the escape of flying
abrasive particles. The conveyor indexes the work
to the center of each blast station and rotates it for
complete blast coverage.

A machine of this type incorporates abrasive-
recycling facilities and an exhaust system for
removing dust and fines.

Continuous-flow machines can clean external
surface of plate and structural members prior to
fabrication or a wide variety of fabricated section
including massive girders and trusses for
highway, power plant and industrial building
construction.
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B.2.2.4 Blasting- tumbling machines

Blasting-tumbling machines consist of an
enclosed, endless conveyor, a mechanical blast-
propelling device, and an abrasive-recycling
system. These machines simultaneously tumble
and blast the work and are made in various sizes,
to accommodate work loads from 28 to 2800
litres. The work usually is loaded into the
conveyor by means of a skip bucket loader. As
the conveyor moves, it gently tumbles the work
and exposes all workpiece surfaces to the abrasive
blast. At the end of the cleaning cycle, the
conveyor is reversed and the work is
automatically discharged from the machine.

Blasting-tumbling machines are used for cleaning
unmachined castings, forgings and weldments
whose size, shape and material permit them to be
tumbled without damage. This equipment is not
employed for cleaning parts after machining,
however, because tumbling would damage the
machined surfaces. Blasting-tumbling machines
remove dry contaminants, such as sand, rust, scale
and welding flux, and provide surface preparation
for enameling, rubber bonding, electroplating, or
etching prior to tinning.

B.2.2.5 Portable equipments

When parts to be cleaned are too large to be
placed in blasting machines, portable equipment
can be brought to the workpiece. For structural
steel cleaning, application presently include ship
decks, ship hull bottom and sides, storage tank
exteriors (both floater and cone tops and shell),
the wet side of tank bottoms and also for removal
of heavy, anti skid coating from air craft carrier
decks. These machines are used during
construction and also for maintenance painting
operation. In principle, the portable machines use
the basic components required for stationary
installation, i.e., the blast wheel, abrasive
recovery and re-circulation, system ventilation,
dust removal and collection and a "work
conveyor".

Machine incorporate one or two blast wheels and
clean a swath approximately 0.7 to 1.9 m wide.
Smaller units employ a single blast wheel and
clean a swath 0.5 m wide.

In many applications, where small amounts of
dust are generated during blasting or where minor
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dust effluent from the ventilation/collector system
is permissible, blast cleaning units are completely
self-contained except for power supply. for
applications where great amounts of blast residues
are generated and/or where effluent dust cannot
be tolerated, the total system includes a
supplementary, large capacity dust collector.

B.2.2.6 Some consideration on centrifugal
blasting

B.2.2.6.1 Component

Centrifugal blast cleaning machines incorporate
one or more wheel units, positioned so the
abrasive blast will reach the entire surface.
Generally, the abrasive from each wheel is thrown
in a fanlike pattern covering an area about 70-100
mm wide and 0.9 m long. The number of wheels
needed is determined by the size, complexity and
shape of the surface. Centrifugal blasting machine
may be contain an air-wash separator system to
remove contaminants from returned abrasives.
Centrifugal blast wheels are available in several
sizes and be equipped with drive motors of up to
(100 hp) 75kw for high production applications.

Generally, motor sizes of 11 to 45 kw (15 to 60
hp) with wheels ranging from 38 to 50 mm in
diameter, are used for structural steel cleaning.

Under average operation conditions, velocities of
abrasive from airless wheel are about 71 m/s
(meter/second) for special application the velocity
can be increased to 91-96 m/s.

B.2.2.6.2 Abrasives

The abrasive used for structural steel cleaning
consists of tiny particles of alloy steel, generally
ranging in size from 0.12 to 1 mm in diameter.
These particles, unlike sand, resist fracturing
despite of repeated impacts at high velocity.
Much greater wear result from the use of non
metallic abrasive such as sand, aluminum oxide
and silicon carbide.

B.2.2.6.3 Ventilation

It is essential to provide sufficient ventilation to
ensure that air pressure within that blast enclosure
is lower than the ambient pressure that allows
dust generated by the blast cleaning to be drawn
into the dust collector and prevents it from
scaping from the blast enclosure into adjacent
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work areas.
B.2.3 Water blasting (hydro-blasting)
B.2.3.1 General

B.2.3.1.1 Water blast cleaning may be high or low
pressure, hot or cold and with or without an
abrasive and/or detergent to prepare metal prior to
painting.

Water blast cleaning does not replace abrasive
blast cleaning. Water alone cannot etch a metal
surface.

Injection of dry cleaning abrasive at the nozzle
achieves a surface etch. Water blasting has wide
acceptance where dry abrasive blast cleaning
dusts and contamination present a hazard to
personnel and machinery (see also NACE, RP-01-
72 2001 surface preparation of steel by water
blasting).

B.2.3.1.2 In maintenance painting, where job
specifications require only removal of all loose
paint scale and flaky rust and a thoroughly
washed surface, the hydro-blast method is very
economical, compared to hand or power tool
cleaning.

Hydro-blast cleaning may also be preferred where
there are restrictions on dry abrasive blast
cleaning.

B.2.3.1.3 Abrasive water blasting can be used to
clean irregular shapes, back-to-back angles,
corroded valves, marine vessels with sea water
corrosion, heat exchangers, boilers, flaking tars,
clogged piping, rubber molds, plant filter screens,
and cleaning of latency from concrete surfaces. It
is not used to shop cleaned new weldments and
also it is not preferred prior to application of
inorganic zinc primer, due to rust forming
between the drying period and coating
application.

B.2.3.1.4 Water alone, with low (up to 138 bar) or
medium pressure (130-700 bar) can not etch a
metal surface, and is especially suited for
removing oil and grease accumulations, but high-
pressure (up to 1380 bar) water jet, use to
cleaning pipeline coating prior to maintenance or
inspection of line for corrosion. Injection of dry
abrasive at the nozzle achieves a surface etch.
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B.2.3.2 Components

The basic water blast unit consists of an engine
driven pump, inlet water filter, pressure gage,
hydraulic hose, gun and nozzle combination. The
abrasive is injected into the system after water is
pressurized by means of a suction head to prevent
pump damage, It is usually injected at the blast
gun before the nozzle.

B.2.3.3 Abrasive

Any type of abrasive that is commonly used with
abrasive blast cleaning can be used in water blast
cleaning. Because the abrasive is normally not
dried, screened, and recycled, less expensive
abrasives are commonly selected in this
application. Sand is the most common abrasive.

Table B7 describes various abrasive used in
water blasting and lists typical application.

The use of a very small percentage of abrasive
would result in slight cleaning action, while too
large a percentage of abrasive would result in the
formation of a paste that could not be properly
circulated. A range of 20 to 35% abrasive (by
volume) is satisfactory for most applications.

When abrasive is injected into the water stream a
secondary washing procedure must follow to
remove spent slurry. This procedure includes a
rust inhibitor, which must be compatible, with the
Coating system.

B.2.3.4 Production rate

The speed of cleaning is dependent on highest
manageable working pressure and volume of
water. Depending on surface condition,
hydroblasting compares favorably with dry or wet
abrasive blasting. Table B8 is a guide to cleaning
rates.
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TABLE B7 - CHARACTERISTICS AND TYPICAL APPLICATIONS OF ABRASIVES USED IN

WATER BLASTING

Ol bawgi cawdly Sladas )3 aid) HI s syl ()5 4iges 3 Slhuogas -V o Jguz

ABRASIVE
oy bw

ABRASIVE SIZE mm (MESH)
(G0 yhaslon coms 3 00l 031

CHARACTERISTICS AND APPLICATIONS
Lyl g Sluogas

SILICA ............. 0.425 TO 0.180
(40 TO 80)

Fast-cutting. Used for deburring steel and cast iron, removing oxides from steel. Close
tolerances can not be held.
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SILICA............. 0.180 (80)

Fast-cutting. Used for deburring steel and cast iron, roughening surfaces for plastic
bonding or rough plating. Has peening action. Tolerances cannot be held.
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QUATRZ (GROUND).... 0.180 (80)

Very fast-cutting. Used for removing heavy burrs, light or medium scale, excessive
rust. Can be used on nickel alloy steels. Tolerances cannot be held.
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NOVACULITE ............. 0.150 (100)

Fast-cutting. Used for cleaning carbon from piston and valve heads; deburring brass,
bronze and copper. Can be used on crankshafts. Tolerances cannot be held.

835 OIF (50 ome 3 3 @y Slob Bd> dayd g Ggtuny by 5l 0 G e sl g S
5,5 L ol s | lags lols, 39, 5 b S Lo

(=) 555

QUARTZ (GROUND)... 0.150-0.106
(100, 140)

Fast-cutting. Used for blending-in preliminary grind lines on steel, brass and die
castings; removing meduim-hard carbon deposits; blasting radii of 0.012 to 0.024 mm.
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SILICA ...ccociiicne 0.106 (140)

Used for removing small burrs from steel, copper, aluminum and die castings; rough
cleaning of dies and tools; removing metal. Tolerances cannot be held.
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NOVACULITE ......... 0.045 (325)

Slow-cutting. Used in first stage for cleaning master rods and glass, and in second
stage for cleaning aluminum pistons, crankshafts, impellers, valves. Holds tolerances
to 0.006 mm
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ALUMINUME OXIDE.. 0.038 (400)

Fast-cutting. Used on stainless steel and on zinc and aluminum die castings. Excellent
for oil-contaminated surfaces.
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NOVACULITE ............ 0.010 (1250)

Used in second stage for cleaning crankshafts, impellers, rods, pistons, valves, gears
and bearings. Also for polishing  metals, tools, dies and die castings.
Tolerances can be held.
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NOVACULITE ............. 0.0025 (5000)

Used For Obtaining Extra-Fine Surfaces On Parts.
23 (5o NS Slalad (55 s oolall 358 sbas (03 )5] Sy sl

Oy Aozl
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BRIGHT SHOT...... 0.85 TO 0.038
(GLASS BEADS) (20 TO 400)

Used for removing light scale or discoloration after heat treating, removing light oxide
from jet-engine and electronic components. Produce peening effect.
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TABLE BS - SOME WATER BLAST CLEANING RATES
(el p @0 o) &l b Cawdly Glosdigy 31 (B3 635 3ued Gl —Ao Jgu

WATER ONLY=W
SURFACE CONDITION SAND INJECTION=SI 0-138 BAR 207-414 BAR 640 BAR
s Camig W=ol s 1.1 m’/hr 1.3-23 m’/hr 23 m’/hr
S1 =awle 51,5
EASY TO CLEAN, DUSTY SETTLEMENT,
FLAKY FLAT W 14 325 46.5
g g casile JLé Condi & 0gd oo eSS
SURFACE, LIGHT OIL OR GREASE
S S g, b s b SI 18.6 419 60.5
‘g-‘-“‘. ) 9 S, d
AVERAGE RUSTY SURFACE
begie 5 b w 7 18.6 233
)=
ANGLES AND PIPING
S 5 s a5 SI 93 21 325
HEAVILY CORRODED SURFACE
o w 1.9 7 11.6
ol o¢)5> O 4.: C_‘a.a
RUST SCALE, IRREGULAR SHAPE
Ll GlelS5 + 55 oot SI 23 93 16.3
Note: r3TIEL

Hydroblast surface comparable to Sa2 condition.
Abrasive cleaned surface comparable to Sa2';
condition.

B.2.3.5 Inhibitors

Flash rusting is a light rust layer that concern
when using water blast cleaning. To avoid flash
rusting, rust inhibitors such as sodium and/or
potassium dichromate or phosphate are often used
during or after water blasting. These inhibitors
may retard rusting for up to 7 days. This is
particularly useful in tank work. The entire
surface can be cleaned prior to Coating. (A rust
inhibitor mint be compatible, with painting
system)

One inhibitive treatment after water blast cleaning
is rinsing with water containing 0.32% sodium
nitrate and 1.28% by weight secondary
ammonium phosphate (di basic).
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APPENDIX C

DRYING PARTS AFTER AQUEOUS
CLEANING AND BEFORE COATING

All surfaces shall be dried before final protection
against corrosion. There are five methods which
can be used for the removal of moisture.

C.1 Drying by Heating

There are several procedures for drying by
heating as follows:

C.1.1 Hot air oven

Heating in an oven at a controlled temperature of
120-170°C will effectively dry articles which
have been cleaned in aqueous solution followed
by rinsing in water.

The air in drying oven should be circulated to
accelerate drying and be continuously replaced by
means of a fan to prevent its be coming saturated
with moisture.

C.1.2 Blown warm air

Drying by means of blown warm air is
accomplished by means of a fan moving air
through or across a heating element. The source
may be fixed or portable and a suitable flexible
nozzle or extension may be used as necessary.

C.1.3 Hot water and steam

Drying by means of hot water is usually
employed as a continuation of an aqueous
cleaning operation. The articles are immersed in
clean water at 80-95°C until they have acquired
the same temperature, then exposed to a clean dry
atmosphere after draining off excess water.
Should water be trapped in pockets, it must be
blown out with clean dry air as soon as possible
after taking the article out of the hot water.

C.1.4 Infra-red radiation

Drying by infra-red radiation is effected by
conveying the articles through a tunnel fitted with
infra-red elements. This method gives very
flexible control of the drying time and heat by
adjustment of the number of elements used and
their spacing and distance from the articles,
combined with the length of the tunnel and the
speed of the conveyor.
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C.2 Centrifuging Drying

Centrifuging is only recommended for the drying
of small metal parts which have been cleaned or
immersed in an aqueous solution prior to treating
with corrosion protectives. Typical equipment
comprises an enclosed perforated drum
approximately 48 cm diameter by 27 cm/deep,
capacity approximately (14 litre) belt-driven from
from an external motor. It has an electrically
heated air intake to raise the temperature.The
drum shall not be filled to more than three
quarters capacity.

C.3 Drying with Hot Solvent

C.3.1 Water can be quickly removed from any
free-draining metal surface by immersing the
article in a boiling chlorinated solvent containing
a suitable additive; the procedure is similar to
(though distinct from) trichloroethylene liquor
degreasing as described in Appendix A.1.2 and
calls for specially designed equipment containing
a drying compartment and one or more rinsing
compartments.

C.3.2 Articles to be dried in hot solvent should
first go through at least two cold running water
rinses, but the use of soft water for these is not
essential.

They are then dipped into the boiling solution
containing the additive for one minute or less; this
removes the water from the metal. (In one process
for which perchloroethylene is the recommended
solvent the removal is effected by evaporating the
water in the form of an azeotrope; in another
using trichloroethylene the primary action is to
displace the water from the metal surface by a
film of the solution.) The articles are then dipped
for one minute or less in clean boiling solvent in
the rinsing compartment.

C.3.3 Some articles that are not free-draining can
be dried by the hot solvent process if they are
loaded in containers that can be tilted or rotated;
more than one solvent rinse can be used if
necessary.

C.3.4 This method is particularly applicable
where articles have a bright surface (e.g. after
acid pickling) which would be dulled by hot air
drying or would show stairs left by evaporating of
hard water.

It is normally used after solvent cleaning methods
(section 5) except where emulsifiable solvent
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cleaning is used without rust removing methods to
follow.

C.4 Use of Water-Displacing Fluids

These materials are volatile solvents which by the
addition of special substances are enabled to
displace water in the cold from metal surfaces.
The articles to be dried are immersed in the liquid
without agitation and the water displaced falls to
the bottom of the tank and can be drained away;
the design of a dip-tank for automatic drainage of
the water is shown in Fig. C-1.
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Fig. C.1-POSSIBLE DESIGN OF DIP-TANK FOR WATER-DISPLACING FLUID
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C.5 Blowing with Compressed Air

The compressed air shall be dry and free from oil
and dirt. Moisture traps shall be placed at the
lowest point in the air delivery pipe and as close
as practicable to the jet. Air filters combined with
or separate from the moisture traps shall be fitted.
Traps shall be drained frequently during operation
and filters cleaned regularly. Air receiver tanks
usually have a drain valve or blow-off cock at the
bottom; this shall be opened when the receiver is
not in use and left open until the compressor is
used again. On re-using the compressor, air shall
be allowed to blow through the drain valve for a
minute to blow out any condensed moisture in the
receiver end and the valve closed.

The air jet shall then be tested for moisture at the
delivery end by permitting the air to blow on a
polished metal part at room temperature, and
observing any condensation. the pressure of air
need not be above 6.17 bar.
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APPENDIX D

SURFACE PREPARATION OF PLASTER,
BRICK, STONE, AND WOOD

D.1 General

D.1.1 Brick, concrete, plaster, stone or similar
surfaces to be painted shall be allowed to dry out
completely. Any efflorescence shall be removed
by wiping, first with a dry coarse cloth and then
with a damp cloth and then the surface shall be
left for 48 hours to ensure that no further
efflorescence occurs. Plastered interior walls must
be allowed to dry thoroughly, usually 30 days,
before painting. Ventilation while drying is
essential and in cold damp weather heat must be
used. Damaged places shall be repaired and
sanded smooth.

D.1.2 Treatment of organic growth shall be
according to Appendix E.

D.2 Preparation of Plaster
D.2.1 Types of plasters

The plasters in general use for internal work
comprise the following:

D.2.1.1 Calcium sulfate (gypsum) types (see BS
1191-Part 1), used neat.

D.2.1.2 Light weight plasters (see BS 1191 Part
2), initially hold more water than other types and
may take longer to dry out particularly in winter.
Premixed light weight cement plaster under coats
may be used in some circumstances.

D.2.1.3 Thin wall plasters, are based on organic
binders and, as they are used in this layers, dry
out rapidly.

D.2.1.4 Cement plaster; cement/sand or
cement/sand/lime plasters may be used where
strong, hard or moisture resistant surfaces are
required. Cement plaster and premixed light
weight cement plaster (see D.2.1.2) are strongly
alkaline and, until they substantially dried out, are
likely to attack oil-based paints.

D.2.1.5 Lime plasters; non-hydraulic lime plasters
made with high purity lime and clean sand are
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free from soluble salts and caustic alkali. It should
be assumed that all lime plaster present a risk of
alkaline attack until they have dried out.

D.2.2 Cleaning

D.2.2.1 Dirt and loose surface deposits can
usually be removed by dry brushing. Plaster nibs
and splashes shall be scraped off, care being taken
to avoid damaging the surface. Mould growth
may occur on plastered surface if drying out has
been prolonged, especially in conditions of poor
ventilation. The affected areas shall be treated as
described in Appendix E.

D.2.3 Stopping and filling (see D.6)

Cracks, holes and surface imperfections shall be
stopped and filled with plaster, water mixed filler
or, in cement plasters, with masonry cement,
before application of first or priming coats.
Alternatively, in oil-based paint systems, oilbased
stoppers and fillers may be used after priming.

D.3 Preparation of Brick and Stone

D.3.1 Types

Bricks and stones which is generally used for
external and internal works comprise the
following:

D.3.1.1 Clay bricks consist of common bricks,
facing bricks and engineering bricks (see also BS
3921). Most clay bricks contain soluble salts and
these, in combination with water and alkalis in
cement mortars, may promote efflorescence (see
D.1.1).

D.3.1.2 Calcium silicate (sand lime or flint lime)
bricks (see also BS 187). The surface of calcium
silicate bricks is usually smoother than that of
clay bricks. Paint adhesion is generally
satisfactory.

D.3.1.3 Concrete bricks
These are strongly alkaline, and oil-based paints

are likely to be attacked if they are applied before
the brick work has substantially dried out.

D.3.1.4 Stone

The many varieties of natural stone differ
considerably in hardness and porosity, e.g. from
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virtually non-porous granite or marble to porous
limestone or sand stone.

D.3.2 Cleaning

New surfaces e.g. fair-faced brick work, normally
require little more than brushing down with stiff
(not wire) brushes to remove loose material. Old
unpainted surfaces require more vigorous
treatment, including washing down, to remove
accumulated dirt. If washing is necessary, time
shall be allowed for drying out before painting.
Organic growths may be present on old external
surfaces and shall be treated as described in
Appendix E.

D.3.3 Filling and stopping (see D.6)

On old, unpainted surfaces, repairs and re-
pointing shall be carried out well in advance of
painting to facilitate drying out.

Minor surface defects shall be made good with
interior or exterior grade water-mixed filler or
with masonry cement. Alternatively, in oil-based
paint systems, oil-based stoppers or fillers may be
used after priming.

D.4 Preparation of External Rendering
D.4.1 Types

The main types of external rendering are as
follows:

D.4.1.1 Cement rendering

The rendering in general use are cement-based
and may incorporate lime.

Note:

If repairs to old renderings are necessary. They
should be used cement-based mixture (see also
BS 5262).

D.4.1.2 Stucco

This term consist of lime/sand is often applied to
the external rendering, usually painted, found in
older building.
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D.4.2 Cleaning

New surfaces normally require little more than
brushing down with stiff (not wire) brushes to
remove loose material. Efflorescence shall be
treated as described in 15.1.1. Old unpainted
surfaces, especially if rough or textured, require
more rigorous treatment, including washing
down, to remove accumulated dirt before
painting. If washing is necessary, time shall be
allowed for drying out. Organic growths may be
present on old surfaces. These shall be treated as
described in Appendix E.

D.4.3 Stopping and filling

Minor cracks, holes and surface defects shall be
made good with exterior grade water-mixed filler
or masonry cement before application of the
primer or first coat of paint. Alternatively, in oil-
based paint systems, oil-based stoppers or fillers
may be used after priming. (see also D.6).

D.5 Preparation of Wood
D.5.1 General

Surface preparation for new or maintenance
surface is depended on wood specification and
also type of coating should be applied. The
preparation procedures are used may consist of
cleaning with chemicals (section 5) and flame
(section 9), abrasive with abrasive paper (section
7) and preservative treatment (D.5.4). Treatment
of organic growth according to Appendix E.

D.5.2 Cleaning

Dirt and surface deposits, exuded resin and
soluble salts arising from preservative treatment
shall be removed.

Light contamination shall be removed by wiping
with a clean cloth and white spirit or household
detergent follow by washing with cleaning and
rinsing (see Appendix A.3).

The wuse of light pressure water cleaning
equipment (see Appendix B.2.3) may be used
when soiling is heavy and the area to be cleaned
extensive.
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D.5.3 Abrasive

The main purpose in abrasive is to smooth the
surface, but it also helps to reduce paint
penetration by closing the wood vessels, thus
producing a thicker, more uniform film than on
unsanded wood. abrasive may also be to remove
the degraded outer layer of wood that has been
exsposed to weather. Wood may be sanded
mechanically or manually; the latter, using
abrasive paper is more common for site work.

It is essential to use a grade of abrasive paper
appropriate to the surface; excessively coarse
grades will damage the wood fibers, impairing the
appearance and possibly the performance of the
paint system. Care shall also be taken not to
damage moulding and arris edges.

D.5.4 Preservative treatment

The following notes indicate treatments likely to
be suitable treatments for components
subsequently to be painted:

D.5.4.1 Treatments for external wood working
building and not in ground contact consist of:

a) Organic solvent preservatives e.g. copper
naphthenate (BS 5056), pentachlorophenol
(BS 5707), tributyl tin oxide, zinc
naphthenates, which applied by immersion
Or vacuum process,

b) Treatment with disodium octaborate, which
to be carried out on freshly filled timber
and cannot be applied to seasoned timber.

D.5.4.2 Treatments for fencing and gates in or out
of ground contact (see also BS 5589). The
recommended treatment, of a paint or similar
finish is required, is with copper/chrome/arsenic
(CCA) water-borne preservatives by vacuum
pressure process (BS 4072).

D.5.5 Stopping and filling (see D.6)
D.5.5.1 Paint system
Oil-based stoppers and fillers are generally

preferred for wood, especially for external wood
but shall be used only on primed surfaces,
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otherwise oil will be absorbed leaving the
material underbound; the same requirement
applies to linseed-oil glazing putty. Water-mixed
(emulsion) stoppers and fillers may be used on
primed or unprimed-wood; if used over primer,
the stopped or filled areas may require repriming
to prevent absorption of the binder from
subsequent coats.

D.5.5.2 Natural finish system

With most natural finishes, putty glazing is not
suitable. If stopping-up of nail holes is necessary
on exterior work, oil based hard stopper or linseed
oil putty shall be used after application of the first
coat of finish, the stopper or putty being tinted to
match the color of the treated wood. For interior
work, water-soluble fillers, similarly tinted, may
be used before application of the first coat of
finish.

D.6 Types and Application of Fillers* and
Stoppers** for Non-Metallic Surfaces

D.6.1 Materials
D.6.1.1 Stoppers

Oil-based stoppers are preferred for woodwork,
especially externally, and may be used on other
substrates in oil-based paint systems. Cost
considerations and the toxic hazards with lead
pigments generally preclude the use of the
traditional "hard stopping" made up by the painter
from paste white lead, whiting and goldsize.

Proprietary oil-based lead-free

available.

stoppers are

* Fillers: Fillers are the paste (more fluid
consistency than stopper) and used for filling
and leveling shallow depressions, open
grain, surface roughnesses, fine cracks.

** Stoppers: Stoppers are stiff pastes used for
stopping up screwholes, wide cracks, open
joints and similar imperfection.

Linseed oil putty is widely used as a stopper but is
slow hardening and tends to shrink; it is improved
by the addition of goldsize or oil-based undercoat.
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Limited experience with emulsion-based fillers
(D.6.1.2) indicates that some may be acceptable
as stoppers for exterior woodwork. For stopping
deep holes in woodwork and repairing damage,
e.g. to mouldings and arrises, two-pack polyester
or polyurethane fillers, as used for car body
repairs, can give satisfactory results.

D.6.1.2 General purpose stoppers/fillers

The types in general use are usually water-mixed
and comprise the following:

D.6.1.2.1 Powder fillers

These are supplied in powder form for mixing
with water and are usually based on water-soluble
cellulose and gypsum or white portland cement.
Those containing gypsum are suitable for general
use as stoppers and fillers in dry interior
situations. They are not usually suitable for use
for external work, especially on wood, but the
manufacturer’s recommendations in this respect
shall be observed. Portland cement types are
suitable for external use on masonry surfaces.
They shall not be used on woodwork.

D.6.1.2.2 Emulsion-based fillers

These are usually based on vinyl or acrylic resin
emulsions and are supplied in paste form, ready
for use. Materials of this type vary considerably in
characteristics and usage. The manufacturer’s
recommendations, especially regarding suitability
for exterior use, shall be observed; some
emulsion-based fillers may be acceptable
alternatives to oil-based stoppers for external
wood-work.

D.6.1.3 Surface fillers

These are formulated specifically for use as fillers
in the traditional sense, and are preferred to the
"general purpose" types when a high standard of
finish is required, especially with oil-based paint
systems. They are supplied ready for use as
smooth, finely-ground, creamy pastes, usually
applied with a wide filling knife or spatula. The
types in general used are emulsion-based, but oil-
based formulations are available.
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D.6.2 Application
D.6.2.1 General

Stopping and filling shall be carried out as early
in the Coating system as the type of material used
and the nature of the substrate allow. Most
materials used for stopping and filling are
absorbent and, if applied late in the system, e.g.
immediately beneath finishing coats, may cause
sinkage and variations in gloss, sheen or colour.

D.6.2.2 Stopping

The materials used for stopping are usually fairly
stiff in consistency and are generally applied with
a putty knife or stopping knife. The stopper shall
be pressed firmly into cavities in order to drive
out air which may prevent proper leveling. It shall
be knifed flush with the surrounding surface and
not allowed to spread beyond the cavity. Deep
cavities may require stopping in two stages,
allowing an interval for the first application to
harden.

When oil-based stoppers are used, surfaces shall
be primed and the primer allowed to dry before
stopping. This prevents absorption of the binder
from the stopper which may cause it to shrink and
fall out. Priming is not usually required prior to
the use of emulsionbased and powder fillers.

D.6.2.3 Filling

Depending upon their type and consistency, fillers
may be applied with a wide, flexible filling knife
or spreader or by brush. On broad surfaces, filling
knives or spreaders, are generally used, brushes
being used for mouldings.

Oil-based fillers are usually applied after priming,
but some may be suitable for direct application to
manufacturer’s
shall be

followed. Emulsionbased and powder fillers may

unprimed surfaces;

recommendations in this respect
be applied to unprimed surfaces but, on absorbent
surfaces, priming may be necessary to facilitate

uniform spreading.
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Skilled application of fillers by knife or spreader
shall leave a surface which requires little
subsequent treatment, but some rubbing down
may be required for final leveling. With oil-based
fillers, waterproof abrasive paper* with water as a
lubricant, may be used. Emulsionbased and
powder fillers shall be rubbed down dry. After
rubbing down, surfaces shall be rinsed or
carefully dusted to remove residues of filler. If the
surfaces have been wetted, time shall be allowed
for drying before painting.

* Water proof abrasive paper: It shall be used
"wet" and is more effective for abrading
painted surface. It shall also be used when
rubbing down surfaces painted with lead-based
paint.
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APPENDIX E

TREATMENT OF ORGANIC GROWTHS

E.1 General

The information in this Appendix is based upon
that given in BRE Digest No. 139* to which
reference is made for a more comprehensive
treatment.

E.2 External Surface

E.2.1 Lichens and mosses are often found on
roofs and external walls especially in rural areas.
Their appearance is often regarded as pleasing
but, if the surfaces are to be painted, the growths
have to be removed. Algae occur in most districts
when water runs freely over a surface; they cause
unsightly green or black stain and have to be
removed before painting. Moulds and algal
growths resembling dirt deposits may occur
outdoors on paints and wood stains; in the early
stages they can be washed off, but moulds may
penetrate and damage the existing coatings and
affect the new one.

E.2.2 Where growths are present on surfaces that
are to be painted, preparatory treatment shall
include application of a toxic wash. BRE digest
No. 139 lists a number of non-proprietary and
proprietary materials, of which the main
categories are as follows:

a) Sodium hypochlorite

E.g. Household bleach and some proprietary
fungicides. Effective against many organic
growths and will bleach the color of darker
ones. May change the colour of paints and
some building materials. No active residue.
Use as a solution of 1 part bleach to 4 parts
water or, with proprietary materials, as
directed. Rinse with cold water after use.

b) Sodium borate

Use as 5% solution in water. Safe to handle.
Wash off after use on non-porous surfaces.

¢) Zinc or magnesium fluorosilicate

Formerly described as "silicofluoride". Use as
4% solution in water. Has a long-term effect.
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d) Formalin (40% formaldehyde)

Use as 5 % solution in water. Choking smell;
good ventilation essential. Has no bleaching
action and evaporates leaving no active
residue.

e) Sodium orthophenyl-phenate

Employed in proprietary materials, mainly
fungicides. Use as 2% solution in water or as
directed. Have some residual effect and may
be left on for painting or papering.

* Building Reasearch Establishment (BRE)
Digest London- HMSO.

f) Quaternary ammonium compounds

E.g. Benzalkonium chloride BP and
proprietary materials. Effective against algae
and lichens. Use as 1 % solution in water or as
directed. Low health hazard. Non-staining but
wash off before applying emulsion paints.

g) Amino compounds

Proprietary materials effective against algae,
lichens and moulds. Use as 1 % to 5% solution
in water. Active residual film, non-staining
and need not be washed off.

E.2.3 The efficiency of toxic washes will vary
according to circumstances. Sodium hypochlorite,
as household bleach, is readily available and is
effective with a wide range of growths but has no
residual activity. When using toxic washes,
precautions should be taken to protect eyes and
skin against splashes.

E.2.4 Toxic washes take a few days to become
effective and, in wet weather, may be washed out
before they have had time to act. They should
preferably be applied during a dry spell.

Their action is hastened if thick surface growths
are partly removed or torn with a wire brush
before brushing the wash well in. The wash,
repeated if necessary, kills the growth, but the
dead organism takes some time to disappear.
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The dead matter shall be removed by scraping and
wire brushing and this is often more effective
when the growth is dry; however, it is important
that asbestos-cement be not scraped or wire
brushed except when wet. After removal of the
dead growth, a further application of toxic wash
(with types having a residual effect) can delay re-
establishment of the growth.

E.2.5 Blast cleaning and high-pressure water
cleaning are effective methods of removing heavy
growths from external surfaces and are preferred
when circumstances permit to warrant their use.
Subsequent treatment with a toxic wash is
advisable.

E.3 Internal Surface

E.3.1 Mould (mildew) is the form of organic
growth most likely to affect internal surfaces. The
conditions and environments favourable humidity
exceeds 70% to its development and measures to
prevent or control it.

E.3.2 Preparatory treatment of painted or papered
surfaces will depend upon the type of decoration
and the extent to which it is affected. Surface
coverings shall always be stripped if mould is
evident on or beneath them. Removal of paint is
advisable if it is severely affected and the growth
is deep-seated. In disposing of stripped paper or
paint, care shall be taken to avoid contaminating
unaffected surfaces. After removal of surface
coverings or paints, the surface shall be treated
with a toxic wash and kept under observation for
a week or so, a further wash being applied if
growth is renewed. When growth has ceased and
the surface is dry, it can be redecorated.

E.3.3 Where infection is slight and the coating is
of a type which will withstand application of a
toxic wash, it may be sufficient to clean down
without removing the coating and then to apply
the wash, allow to dry and repaint.

E.3.4 Of the types of toxic washes listed in E.2.2,
those described in (a), (e), (f) and (g) are
generally suitable for use on mould-infected
internal surfaces.
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APPENDIX F

METHOD OF PREPARATION OF A
REFERENCE SURFACE FOR
COMPARISON (SEE 9.1.3,9.2.3)

F.1 Basic Metal

A flat piece of medium-or low-carbon steel not
less than 6.5 mm thick, having a Vickers hardness
of 180-220 HV 10 (BS 427).

F.2 Abrasive

Chilled iron grit of grade Gr 24 (see Appendix B).
F.3 Grit-Blasting Equipment

Any suitable direct-pressure equipment, such that
the air pressure is (2.7-3.1 bar) at the pressure grit
container, the blast hose being not more than 5 m
and of diameter not less than three times the
nozzle diameter.

F.4 Procedure

Grit-blast with the blasting nozzle approximately
at right angles to and approximately 23 cm from
the surface, until a uniformly rough, clean surface
not less than 25 cm’ in area has been obtained,
and maintained without visible change for at least
25 percent of the total blasting time and preserved
in that condition.

Note:

The blasting conditions given in this Appendix
are not necessarily those for blasting the actual
work.
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APPENDIX G

TEST METHOD OF CLEANED CONCRETE
SURFACE

G.1 Standard test method for pH measurement of
chemically cleaned concrete surface Residual
chemicals not removed by water rinsing may
adversely affect the performance and adhesion of
coatings applied over prepared concrete surfaces.
It is the intent of this test method to determine
that residual chemicals have been removed by
measuring the acidity or alkalinity of the final
rinsed surface.

G.1.1 Apparatus

PH test paper, with a minimum range from 1 to 11
PH units with a capability of measuring in
increments of 0.5 pH units.

G.1.2 Materials

G.1.2.1 potable water, for rinsing chemically
cleaned or etched concrete surfaces.

G.1.2.2 Wet concrete surface, following the final
water rinse and before the rinse water has
completely drained off the surface.

G.1.3 Procedure

Tear off a strip of test paper, wet with test water
and after the color develops, compare with color
chart to determine pH.

The pH of the water used for rinsing shall be
determined to establish acceptance criteria.
Reading shall be taken at the beginning and end
of the final rinse cycle.

At least two surface pH readings shall be taken
for each 50 square meters or portion thereof.
Readings shall be taken at randomly selected
locations immediately following the final rinse
and before all the rinse water has drained off the
surface.

Unless otherwise specified by the company, tests
shall be conducted in accordance with this
procedure.

G.1.4 Acceptance criteria

The pH readings following the final rinse shall
not be more than 1.0 pH lower or 2.0 points*
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higher than the pH of the rinse water (see G.1.3)
unless otherwise specified by the Company

G.2 Test for Laitance

The presence of laitance may be detected by
scraping the surface with a putty knife. If a loose
powdery material is observed, excessive laitance
is present. Adhesion could be adversely affected
by this laitance, and therefore shall be removed.

G.3 Standard Test Method for Indicating
Moisture in Concrete by The Plastic Sheet
Method

Capillary moisture in the concrete may be
detrimental to the performance of certain coating
systems that cannot tolerate moisture on or within
the surface boundary. This test method is used
prior to the application of coatings on concrete.

G.3.1 Materials

a) Transparent Polyethylene Sheet,
commercially available, approximately 0.1
mm thick.

b) Adhesive Tape that will adhere to the
substrate, (50 mm wide).

G.3.2 Cautions

This test method shall be conducted when the
surface temperature and ambient conditions are
within the established parameters for application
of the coating system.

G.3.2.1 Avoid direct sunlight, direct heat, or
damage to the plastic sheet, as such treatment
affects the reliability of the results.

G.3.3 Procedure

G.3.3.1 Tape a segment of plastic sheet,
approximately 457 by 457 mm, tightly to the
concrete surface making sure that all edges are
sealed.

G.3.3.2 Allow the plastic sheet to remain in place
a minimum of 16 h.

G.3.3.3 After the allowed time has elapsed,
remove the plastic sheet and visually inspect the
underside of the sheet and the concrete surface of
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the patch for the presence of moisture.
G.3.4 Sampling

G.3.4.1 Floors one test area per 46 m” or portion
thereof, of surface arecas unless otherwise
specified by the Company.

G.3.4.2 Walls and Ceilings-One test area per 46
m® or portion thereof, of surface area unless
otherwise specified by the Company.

* Points: For pH test paper with a capability of
measuring increments of 0.5 pH units, each points
is equal to 0.5 pH units.

G.3.4.3 The recommended practice is a minimum
of one test for each 3m of vertical rise in all
elevation starting within 300 mm of the floor.

G.3.5 Report the presence or absence of
moisture.
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