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AS 2943—2007 2

PREFACE

This Australian Standard was prepared by the Australian members of the Joint Standards
Australia/Standards New Zealand Committee PL-021, PVC, ABS and Polyamide Pipe
Systems, to supersede AS 2943—1987. 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.

This Standard complements AS 2944.1, Plastics pipes and fittings for gas reticulation,
Part 1: Polyamide pipes and AS 2944.2, Plastics pipes and fittings for gas reticulation,
Part 2: Polyamide fittings.

The objective of this Standard is to provide minimum requirements for polyamide
Compounds used for the manufacture of polyamide pipes and fittings for pressure
applications.

In the preparation of this Standard, consideration has been given to international best
practice.

The term ‘normative’ has been used in this Standard to define the application of the
appendix to which it applies. A ‘normative’ appendix is an integral part of a Standard.

Statements expressed in mandatory terms in notes to tables are deemed to be requirements
of this Standard. Notes to text are for information and guidance only.
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AS 2943—2007

Plastics

1 SCOPE

STANDARDS AUSTRALIA

Australian Standard
pipes and fittings for gas reticulation—Polyamide compounds

This Standard specifies requirements for polyamide 11 (PA 11) and 12 (PA 12) compounds

suitable for

making polyamide pipe and fittings for gas reticulation.

NOTE: This Standard does not preclude the use of these materials for other fluid distribution
applications.

2 APPLICATION

Determination of compliance with this Standard shall be in accordance with Appendix A.

3 REFERENCED DOCUMENTS
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© Standards Australia

Sampling procedures for inspection by attributes
Part 1: Sampling schemes indexed by acceptance quality limit (AQL) for lot-
by-lot inspection

Bourdon tube pressure and vacuum gauges
Colour Standards for general purposes

Plastics pipe and fittings for gas reticulation
Part 1: Polyamide pipes

Methods of test for plastics pipes and fittings

Part 1: Method for determining the dimensioning of pipes and fittings

Part 6: Method for hydrostatic pressure testing of pipes

Part 26: Determination of weathering resistance of plastics pipes for external
storage

Part 28: Method for the assessment of the degree of pigment or carbon black
dispersion in polyolefin pipes, fittings and compounds

Part 29: Plastics piping and ducting systems—Determination of the long-term
hydrostatic strength of themoplastics materials in pipe form by
extrapolation (ISO 9080:2003, MOD)

Plastics—Polyamides—Determination of viscosity number
Plastics—Methods for determining the density of non-cellular plastics (series)

Plastics—Determination of water content

Conformity assessment
Guide 28: Guidance on a third-party certification system for products
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4 DEFINITIONS
For the purposes of this Standard, the definitions below apply.
4.1 Hoop stress

Stress in a pipe or fitting under pressure acting tangentially to the perimeter of a transverse
section.

4.2 Long-term hydrostatic strength

Continuously applied hoop stress that is estimated will cause failure at a specified time and
temperature.

4.3 Hydrostatic design strength

Estimated hoop stress due to internal hydrostatic pressure that can be applied continuously
at a specified temperature with a high degree of certainty that failure will not occur. It is
obtained by the application of a safety factor to the extrapolated 50 y long-term hydrostatic
strength value.

4.4 Quality control test

A test carried out during and after manufacture to prove the quality of a production run of a
compound.

4.5 Test station

A pressure test station consisting of end connections, pressure gauges, pressurizing systems
and a controlled temperature environment for conducting pressure testing on pipes and
fittings.

5 COMPOSITION

5.1 Density

Polyamide gas pipe and fittings compounds shall be made from polyamide base resin. When
determined in accordance with ISO 1183, at 23 £2°C, pipe shall have a resin density in the
range 1020 to 1050 kg/m’ for PA 11 and in the range of 1010 to 1040 kg/m® for PA 12.

5.2 Moisture content

When tested in accordance with ISO 15512, polyamide gas pipe and fittings compounds
shall have a moisture content <0.10%.

5.3 Viscosity number

When tested in accordance with ISO 307, polyamide gas pipe and fittings compounds, as
applicable to polyamides designated PA 11 and PA 12, using m-cresol solvent, shall have a
viscosity number not less than 180 mL/g.

5.4 Melting point

When tested in accordance with Appendix B, polyamide gas pipe and fittings compounds
produced from PA 11 materials shall have a melting point in the range 178°C to 188°C and
when produced from PA 12 materials in the range 168°C to 178°C.

5.5 Additives
5.5.1 Antioxidants and ultraviolet stabilizers

Polyamide gas pipe and fittings compound shall contain antioxidants and ultraviolet
stabilizers either singly or in combination to reduce degradation during processing and
service. Sufficient levels of stabilizer(s) shall be incorporated to ensure compliance with all
test requirements of this Standard.
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5.5.2 Pigments

Polyamide gas pipe compound shall contain pigments in sufficient quantity so that pipe
extruded from the compound shall be of a yellow colour visually approximating that of Y11
Canary of AS 2700.

NOTE: To further assist in colour qualification, the yellow colour should not be more intense
than that of Y12 Wattle or more ‘green’ than that of Y21 Primrose.

Polyamide gas fittings compound shall be non-pigmented.
5.5.3 Dispersion of ingredients

Antioxidants, pigments and ultraviolet stabilizers shall be evenly dispersed in the polymers.
When tested in accordance with AS/NZS 1462.28, the pigment shall show a satisfactory
dispersion.

NOTE: Because the dispersion of antioxidants and ultraviolet stabilizers is difficult to assess, it is
assumed that if the pigment is evenly dispersed, other components will also be evenly dispersed.
6 TEST REQUIREMENTS
6.1 Weathering resistance

When determined in accordance with AS/NZS 1462.26, the weathering resistance of
polyamide gas pipe compound shall be such that the mean elongation at break and mean
tensile stress at yield of the exposed specimens is not less than 80% of the mean elongation
at break and mean tensile stress at yield of the unexposed specimens.

The test samples shall be in pipe form, of nominal outside diameter 32 Class 400 pipe.
6.2 Lower prediction limit of the predicted hydrostatic strength (orpL)

When evaluated in accordance with the requirements of AS/NZS 1462.29, the lower
prediction limit of the predicted hydrostatic strength of compounds for pressure pipes and
fittings shall not be less than 15.1MPa at 23°C.

The test samples shall be in pipe form, of nominal outside diameter 32 Class 400 pipe.
6.3 Resistance to internal pressure at elevated temperatures

When tested in accordance with AS/NZS 1462.6, pipe produced from polyamide gas pipe
and fittings compounds shall withstand an internal pressure equivalent to a hoop stress of
11.5 MPa for a period of 44 +0.5, —0 h at a temperature of 80 +2°C.

The test samples shall be in pipe form, using nominal outside diameter 32 Class 400 pipe.
6.4 Chemical resistance

When determined in accordance with Appendix C, the change in mean hoop stress at burst
between specimens tested in reagent and specimens tested in the corresponding control fluid
shall be not greater than 20%.

6.5 Heat ageing

When determined in accordance with Appendix D, the change in mean hoop stress at burst
shall be not greater than 20%.

6.6 Zinc chloride resistance

When determined in accordance with Appendix E, there shall be no sign of cracking due to
the immersion, and the change in mean hoop stress at burst shall be not greater than 20%.
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7 MARKING

All packages of polyamide compound for gas pipe or fittings shall be marked with the
following information:

(a) Manufacturer’s name and registered trademark.
(b) Letters ‘PA 11’ or ‘PA 12 as appropriate.
(c) Batch identification.

The colour of the compound shall be readily identifiable by wording on the package or by
the use of a robust transparent package through which the colour of the contents is readily
discernible.
NOTE: Manufacturers making a statement of compliance with this Australian Standard on a
product, packaging or promotional material related to that product are advised to ensure that such
compliance is capable of being verified.
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