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Keeping Standards up-to-date

Standards are living documents which reflect progress in science, technology and
systems. To maintain their currency, all Standards are periodically reviewed, and
new editions are published. Between editions, amendments may be issued.
Standards may also be withdrawn. It is important that readers assure themselves
they are using a current Standard, which should include any amendments which
may have been published since the Standard was purchased.

Detailed information about Standards can be found by visiting the Standards
Australia web site at www.standards.com.au and looking up the relevant Standard
in the on-line catalogue.

Alternatively, the printed Catalogue provides information current at 1 January each
year, and the monthly magazine, The Global Standard, has a full listing of revisions
and amendments published each month.

We also welcome suggestions for improvement in our Standards, and especially
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Executive, Standards Australia International Ltd, GPO Box 5420, Sydney, NSW
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This Standard was issued in draft form for comment as DR 02425.
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AS 1627.6—2003 (Reconfirmed) 2017-04-07

STANDARDS AUSTRALIA

RECONFIRMATION

OF
AS 1627.6—2003
Metal finishing—Preparation and pretreatment of surfaces
Part 6: Chemical conversion treatment of metals

RECONFIRMATION NOTICE

Technical Committee MT-009 has reviewed the content of this publication and in
accordance with Standards Australia procedures for reconfirmation, it has been
determined that the publication is still valid and does not require change.

Certain documents referenced in the publication may have been amended since the
original date of publication. Users are advised to ensure that they are using the latest
versions of such documents as appropriate, unless advised otherwise in this
Reconfirmation Notice.

Approved for reconfirmation in accordance with Standards Australia procedures for
reconfirmation on 20 March 2017.
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PREFACE

This Standard has been prepared by the Australian members of the Joint Standards
Australia/Standards New Zealand Committee MT-009, Metal Finishing, to supersede
AS 1627.6—1994.

After consultation with stakeholders in both countries, Standards Australia and Standards
New Zealand decided to develop this Standard as an Australian Standard rather than an
Australian/New Zealand Standard.

The objective of this Standard is to specify procedures and requirements for chemical
coatings on metals prior to the application of organic coatings.

During the preparation of this Standard cognizance was taken of the following documents
issued by the International Organization for Standardization:

ISO

3892:2000  Conversion coatings on metallic materials—Determination of coating mass
per unit area—Gravimetric methods

9717:1990  Phosphate conversion coatings for metals—Method of specifying
requirements

10546:1993 Chemical conversion coatings—Rinsed and non-rinsed chromate conversion
coatings on aluminium and aluminium alloys

This Standard is Part 6 of a series of Standards covering the preparation and pretreatment of
metal surfaces used in metal finishing. The series is as follows:

AS

1627 Metal finishing—Preparation and pretreatment of surfaces

1627.0  Part 0: Method selection guide

1627.1  Part 1: Removal of oil, grease and related contamination

1627.2  Part2: Power tool cleaning

1627.4  Part4: Abrasive blast cleaning

1627.5  Part5: Pickling

1627.6  Part 6: Chemical conversion treatment of metals

1627.9  Part9: Pictorial surface preparation standards for painting steel surfaces

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the appendix to which they apply. A ‘normative’ appendix is an integral part
of a Standard, whereas an ‘informative’ appendix is only for information and guidance.
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FOREWORD

Phosphate conversion coatings are produced by treatment with solutions containing the
appropriate dihydrogen orthophosphates. These coatings are applied principally to ferrous
materials, aluminium and zinc. The coating mass per unit area and the apparent density are
dependent on—

(a) the base material and its surface condition;
(b) the previous mechanical and chemical treatment of the base material; and
(c) the processing conditions for phosphating.

All phosphate conversion coatings are porous but can be sealed to a substantial degree by
appropriate after-treatment.

Chromate and chromium-free conversion coatings are applied to aluminium, magnesium,
zinc and their alloys to retard corrosion, as a base for organic films including paints,
powder coatings, plastics and adhesives, and as a protective coating having a low electrical
contact resistance.
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STANDARDS AUSTRALIA

Australian Standard

Metal finishing—Preparation and pretreatment of surfaces

Part 6: Chemical conversion treatment of metals

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard specifies requirements and procedures for the chemical conversion treatment
of metals usually prior to the application of a suitable organic protective coating and
includes the following processes:

(a)  Phosphate conversion coatings for ferrous and non-ferrous metals.

(b) Chromate conversion coatings for aluminium, magnesium, zinc and their alloys.

Requirements on information to be supplied by the purchaser at the time of enquiry or order
are contained in Appendix A.

This Standard does not include requirements for conversion coatings applied to
electroplated work (see AS 1789).

Chromium free coatings are outside the scope of this Standard. Refer to supplier.

1.2 REFERENCED DOCUMENTS

The following documents are referred to in this Standard:

AS
1319

1470

1580
1580.408.4

1627
1627.1

1789
2331

2331.3.1
2483

2508
3780
4108

www.standards.com.au

Safety signs for the occupational environment
Health and safety at work—Principles and practices

Paints and related materials—Methods of test
Method 408.4: Adhesion (cross-cut)

Metal finishing—Preparation and pretreatment of surfaces
Part 1: Removal of oil, grease and related contamination

Electroplated coatings—Zinc on iron or steel

Methods of test for metallic and related coatings
Method 3.1: Corrosion and related property tests—Neutral salt spray (NSS)
test

Metal finishing—Recommended sampling plans for the inspection and testing
of coatings

Safe storage and handling information cards
The storage and handling of corrosive substances

Metal finishing—Glossary of terms used in electroplating and related processes
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AS/NZS

1337 Eye protectors for industrial applications

1715 Selection, use and maintenance of respiratory protective devices
1716 Respiratory protective devices

2161 Occupational protective gloves

2161.1 Part 1: Selection, use and maintenance

ADG Code  Australian Code for the Transport of Dangerous Goods by Road and Rail

1.3 DEFINITIONS
For the purpose of this Standard, the definitions in AS 4108 and those below apply.
1.3.1 Chromate coatings, non-rinsed

Chromate coatings that are dried immediately after the chromating step without receiving a
water rinse.

NOTE: This special type of coating is typically used on long coils of aluminium sheet stock or
zinc coated coil that receives an immediate subsequent paint or adhesive coating. It is sometimes
referred to as coil coating.

1.3.2 Chromate coatings, rinsed

Chromate coatings that are rinsed in water prior to drying.

NOTE: This type of coating is typically applied to extruded aluminium fabricated parts and
castings zinc and magnesium fabricated parts and castings.

1.3.3 Organic coating

A coating of drying or non-drying oil, grease, lacquer, varnish, paint or any organic
material.

1.3.4 Phosphating process (accelerated)

A process which uses a metal phosphate/phosphoric acid type solution containing additions
such as water-soluble oxidizing agents, e.g. nitrates, nitrites, chlorates and hydrogen
peroxide, that accelerates the coating formation.

1.3.5 Phosphating process (unaccelerated)

A process which uses a metal phosphate/phosphoric acid type solution without additions
which accelerate coating formation.

1.3.6 Sealing

The application of an organic coating to a phosphated surface.

1.3.7 Sealing rinse

Use of a chromium based or chromium free chemistry to seal a phosphate coating.
1.3.8 Smut

A reaction product remaining on the surface of a metal after a pickling or an etching
operation.

1.3.9 Staining

The application of a coloured solution or a dye to impregnate a phosphated surface.
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7 AS 1627.6—2003

1.4 SAFETY PRECAUTIONS
1.4.1 General

For effluent disposal, ventilation, protective clothing and safety equipment, reference shall
be made to the relevant regulatory authority and material safety data sheet.

Personnel who carry out metal finishing treatments shall be instructed in safe working
methods (see AS 1470).

1.4.2 Health hazards

Operators shall be aware of the health hazards involved in the handling of the various
materials, chromate solutions or additives referred to in this Standard. If the user is
unfamiliar with the hazards which may be associated with any material or process,
consultation shall be carried out with the supplier of the material or with chemical safety
experts.

NOTE: Information is available from the material safety data sheet.
1.4.3 Handling solutions

Personnel shall be instructed in the safe handling of solutions. Attention is drawn to the safe
storage and handling information for corrosive and hazardous chemicals contained in
AS 2508 and AS 3780.

1.4.4 Protective clothing

Suitable safety clothing including face and eye protection devices, rubber aprons, boots and
gloves shall be worn where hazards resulting from splashing may occur (see AS/NZS 1337
and AS/NZS 2161).

1.4.5 Ventilation

Adequate ventilation shall be provided for all chemical treatment operations, to protect the
health of operators.

1.4.6 Respiratory protection

Approved respiratory protection devices shall be provided where fuming hazards exist (see
AS/NZS 1715 and AS/NZS 1716).

1.4.7 Safety signs
Safety signs complying with AS 1319 shall be prominently displayed in the working area.
1.4.8 Washing facilities

Sufficient washing facilities shall be provided in case of accidental splash or spillage of
solutions which may burn, irritate or otherwise be harmful when in contact with the skin.
The equipment shall include an eyewash facility of appropriate type in each room where
corrosive substances are handled. It should comprise a permanently fixed aerated eyewash
system which can be operated without using hands.

The equipment shall also include at least one safety shower of an appropriate type located
not more than 10 m travel distance from the source of corrosive liquid.

1.5 DISPOSAL OF WASTE SOLUTIONS

Prior to the disposal of waste solutions contact shall be made with the relevant local
environmental and waste disposal authorities to determine the most appropriate disposal
method. In regard to the transport of dangerous goods by road or rail, reference should be
made to the Australian Code for the Transport of Dangerous Goods by Road and Rail (ADG
Code).

NOTE: The ADG Code is obtainable from Government bookshops. Documents
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SECTION 2 PHOSPHATE CONVERSION
TREATMENT

2.1 SCOPE OF SECTION

This Section specifies requirements for phosphate coatings and gives information on
methods of application of the coatings.

2.2 COATING CLASSIFICATION

2.2.1 Coatings for iron and steel
Phosphated surfaces of iron and steel are classified as follows:

(a) Class Al—Heavyweight Class Al heavyweight coatings consist essentially of
manganese-iron phosphate and have a mass of not less than 7.5 g/m” of treated
surface. This class will normally be used where maximum protection is desired,
particularly under oils or greases.

(b) Class A2—Heavyweight Class A2 heavyweight coatings consist essentially of zinc
phosphate and have a mass of not less than 7.5 g/m” of treated surface. This class
usually is used for the same purposes as Class Al, where a good degree of protection
is desired, coupled with a more rapid speed of processing.

(¢) Class B—Medium weight Medium weight coatings consist essentially of zinc or
other metal phosphates and have a minimum mass of 4.3 g/m’ of treated surface. This
class is used for general protective purposes under paint coatings and under oils and
greases for less severe duty than heavyweight coatings.

When these processes are used on light gauge sheet under a hard paint-type coating, it
is advisable to limit the coating mass to not more than 7.5 g/m” to prevent excessive
paint flaking should damage by denting occur.

(d) Class C—Lightweight Lightweight coatings consist essentially of zinc or other metal
phosphates and have a mass of 1.3 g/m’ to 4.3 g/m’ of treated surface. This class is
essentially a pretreatment for painting and is used for light gauge steel under paints,
varnishes, or lacquers of high protective value.

(e) Class D—Extra lightweight Extra lightweight coatings consist essentially of iron
phosphate and have a mass of 0.3 g/m” to 1.3 g/m’ of treated surface. This class is
used for the same purpose as Class C.

2.2.2 Coatings for non-ferrous metals

Phosphate coatings on non-ferrous metals are not classified. Coatings used under paints,
varnishes and related coatings shall have a mass of 0.1 g/m” to 5.0 g/m’ of treated surface.

2.3 REQUIREMENTS FOR PHOSPHATE COATINGS

2.3.1 General requirements

Phosphated surfaces shall be uniform and matt. They shall be adherent, free from untreated
patches and from flaky and uneven deposits (sometimes caused by excessive sludge in the
bath) and from such residues of the processing solution as may initiate deterioration of the
organic coating or premature corrosion. Iron and steel surfaces phosphated with Classes Al,
A2, B and C coatings have crystalline structure.

Samples of the treated components, or test panels processed simultaneously with the

components, shall comply with the requirements of Clauses 2.3.2 and 2.3.3. If specified by

the purchaser, the components shall also comply with the requirements of Clause 2.3.4.
NOTE: Heating the metal to a temperature in excess of 120°C should be avoided (see

Clause 2.3.4). Documents
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Where test specimens are used, they shall be similar in composition and surface preparation
to the components they represent and shall be processed simultaneously with them, taking
care where spray-phosphating processes are involved, that the specimens are held securely
to present their full surface area for processing.

2.3.2 Coating mass

When determined on iron and steel by the appropriate method given in Appendix B, the
coating mass shall conform to the limits specified in Table 2.1.

TABLE 2.1

PHOSPHATE COATING MASS
REQUIREMENTS FOR IRON

AND STEEL
Coating mass
Class of process g/m’

Min. Max.

Al and A2 7.5 —

B 4.3 —

C 1.3 4.3

D 0.3 1.3

The determination of phosphate coating mass on zinc and aluminium and its alloys shall be
carried out in accordance with the appropriate method specified in Appendix B.

2.3.3 Freedom from corrosive residues

To confirm the efficiency of the rinsing procedures, samples of the sealed components or
test panels shall be subjected to the test specified in Appendix C. At the end of the test they
shall show no rust or other defects, e.g. blistering or flaking of the organic coating. Where
the organic coating comprises a multiple-coat paint system, the test shall be made after the
first coat only has been applied.

Phosphated components to be painted, varnished or similarly coated should first be rinsed
in clean tap water and then preferably in demineralized water, to ensure that the surfaces
are free from any watersoluble residues from previous processing treatments which could
give rise to blistering of the applied film. Demineralized water dripping off the component
shall be collected and its conductivity should not exceed 30 uS/cm. A sealing rinse can be
used to upgrade the corrosion resistance of the phosphated components.

NOTE: The chemical supplier’s recommendations should be sought for suitable products and

application details.

It is equally important that the phosphated surface to be painted shall be free of additional
contamination such as dust or fingerprints.

2.3.4 Resistance to corrosion

Minimum exposure durations resulting in an unacceptable level of corrosion are subject to
agreement by the relevant parties at the time of enquiry or order.
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