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P R E F A C E

This Standard was prepared by the Joint  Austra l iaNew Zealand Standards Commit tee
PL/6, on Polyethylene Pipe, under the direction of the Building Standards Policy tsoard.

The following documents were considered during the preparation of this Standard:

ASTM
Fl28l -90 Crossl inked Polyethy lene/Aluminium/Crossl inked Polyethy lene (PEX-AL-

PEX )  pressure p ipe

F1282-90 Polyethy lene/Aluminium/Polyethy lene (PE-AL-PE) cornposi te pressure p ipe

The Committee decided to use the terminology macro-composite to better describe the
pipe structure. The term 'macro' reflects the three separate component layers working
together in the pipe wall as opposed to the more common fibre-reinforced composite pipe
sl ructures.

The  te rms 'no rma t i ve 'and ' i n fo rma t i ve 'have  been  used  i n  t h i s  S tanda rd  to  de f i ne  t he
appl icat ion of  the appendix to which they apply.  A 'normat ive '  appendix is  an in tegra l
part of a Standard, whereas an ' informative' appendix is only for information and
guidance.

@  ( i o p y r i g h t  -  S T A N D A R D S  A U S T R A L I A

Users  o f  S tandards  are  reminded tha t  copynght  subs is rs  in  a l l  S tandards  Aus t ra l ia  pub) icar ions  and so f tsare .  I : rcep t  *here  the
Copyr igh t  Ac t  a l lows and except  where  pro l ided fo r  be lou  no  pub l ica t ions  or  so f fuare  produced b ; '  S tandards  Aus t ra l ia  ma1 bc
reproducr 'd .  s to red  in  a  re t r ie ra l  sys tem in  any"  fo rm or  t ransmi t ted  by  an ; '  means u i thout  p r io r  permrss ion  in  * r r t ing  l ' r r rm
Standards  Aus t ra l ia .  Pemiss ion  may be  cond i t iona l  on  an  appropr ia te  roya l t t  payment .  Requests  tb r  permissron  and rn l 'o rmat ron
on commerc ia l  so f t *a re  roya l t ies  shou ld  be  d i rec ted  to  the  head o f f i ce  o fS tandards  Aus t ra l ra .

S tandards  Aus t ra l ia  * i l l  permi t  up  to  l0  percent  o f  the  techn ica l  con len t  pages  o f  a  S tandard  to  be  cop icd  fo r  use
crc lus i re ly  in -housc  by  purchasers  o t ' thc  S tandard  w i thout  payment  o l 'a  ro )a l1 )  o r  adr icc  to  S tandards  Aus t ra l ia .

S tandards  Aus t ra l ia  * i l l  a lso  permi t  the  inc lus ion  o t  i t scopyr igh t  rna ter ia l  in  con lpu ter  so f i *a re  p rograms l 'o r  no  roya l ty
payment  p rov ided such programs are  used exc lus ive ly  in -house by  the  c rea tors  o l  the  programs.

Care  shou ld  be  taken ro  ensure  tha t  mater ia l  used is  f rom the  cur ren t  ed i t ion  o f the  Sundard  and tha t  i t  i s  uodated  uhenerer  the
Standard  is  amended or  rev ised,  l  he  number  and da te  o t  the  Standard  shou ld  there l i r re  be  e lear l l  iden t r f rcd .

I h e  u s e  o f  r n a t e r i a l  i n  p r i n t  f o r m  o r  i n  c u m p u t e r  s o f t w a r e  p r o g r a m s  t o  b e  u s e d  c o m m e r c i a l l l .  u i t h  o r  u l t h o u t  p a \ r n e n t .  o r  r n
commerc ia l  con l rdc ts  i s  sub iec t  to  the  payment  o fa  roya l ty .  Th is  po l i cy  mav be  var ied  by  Standards  Au: t ra l ia  a t  an \  nmc.
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FOREWORD

Polyethy lene/a luminium macro-composi te p ipes are in tended for  appl icat ions q i th
continuous working pressures not exceeding 1.4 MPa at 20'C and operating temperatures
not  exceeding 60"C.  Cross- l inked polyethy lene/a luminium macro-composi te p ipes may be
used at continuous operating temperatures up to 80oC with short exposures up to 100'C
and cont inuous work ing pressures not  exceeding 1.4 MPa. Polyethy lene or  cross- l inked
polyethylene macro-composite pipes which are either natural or of colours other than
black are not  su i table for  use or  extended storage where exposed to d i rect  sunl ight .
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STANDARDS AUSTRALIA

, \s .r  176- 1994

Austra l ian Standard

Polyethy lene/a l  umin ium and cross- l  inked polyethy lene/a lumi  n ium
macro-composate p ipe systems for  pressure appl icat ions

S E C T I O N  I  S C O P E  A N D  G E N E R A L

l . l  SCOPE This Standard speci f ies requi rements for  macro-composi te p ipcs and
associated fitt ings for the conveyance of f luids including compressed air, gaseous fuels
and water  in  agr icu l tura l ,  industr ia l ,  domest ic  and other  appl icat ions in  s izes ranging f rom
l4 to 25 mm outs ide d iameter .

The macro-composite pipes covered by this Standard consist of an aluminium core
encapsulated in, and bonded to, an inner and an outer layer of polyethylene or cross-
l inked polyethy lene.

NOTE: Advisory in format ion on thc determinat ion of  compl iance wi th th is  Standard is  g i ren in
Appendix A.

1.2 REFERENCED DOCUMENTS The fo l lowins documents are referred to in  th is
Standard:

AS
1199 Sampling procedures and tables for inspection by attributes

I 349 Bourdon tube pressure and vacuum gauges

1399 Guide to AS I  l99-Sampl ing procedures and tables for  inspect ion by
at t r ibutes

1460 Fi t t ings for  use wi th polyethy lene p ipes
1460.1 Part  l r  Mechanical  jo int ing f i t t ings

l6t t5 Plast ic  p ipes and f i t t ings for  gas ret icu lat ion-Polyethy lene compound for
manufacturing

1984 Vernier  ca l l ipers (metr ic  ser ies)

2102 Micrometer call ipers for external measurement

2345 Dezincification resistance of copper alloys

2492 Crossl inked polyethy lene (PE-X) p ipe for  hot  and cold water  appl icat ions

2612 Polyburylene pipe systems
2642.3 Part 3: Mechanical jointing finings for use with polybutylene (PB) pipes for

hot and cold water applications

3500 Nat ional  Plumbing and Drainage Code
3500.0 Part  0:  Glossary of  terms

3688 Water supply-Copper and copper alloy compression and capil lary fitt ings and
threaded end connectors

3707 Method for testing pressure cycling resistance of pipes and fitt ings

3855* Sui tabi l i ty  of  p lumbing products for  contact  wi th potable water

r  F i rst  nubl ished as an lntenm Standard.

COPYRIGHT



\s {t  76- t99{

AS
3900 Qual i ty  management and qual i ty  assurance standards
3900. I Part I : Cuidelines for selection and use

3904 Qual i ty  management and qual i ty  system elements
3904.1 Part  l :  Guidel ines

413 I  *  PE pipe compounds

S A A
HB l8 Guidel ines for  th i rd-par ty  cer t i f icat ion and accredi tat ion
HBl8.44 Guide 44-General  ru les for  ISO or  IEC internat ional  th i rd-oar ty  cer t i f icat ion

schemes for oroducts

A S T M
Dl5l3 Test  method for  carbon b lack,  pel le ted-Pour densi ry

D1603 Test  method for  carbon b lack in  o lef in  p last ics

D3849 Test method for carbon black primary aggegate dimensions from electron
microscope image analys is

I S O i D I S
11420 Method of  test  for  carbon b lack d ispers ion in  polyethy lene p ipes and f i t t ings

12162 Thermoplastics materials for pipes and fitt ings for pressure applications-
Classi f icat ion and designat ion-Overal l  serv ice (design)  coef f ic ient

1.3 DEFINITIONS For the purpose of  th is  Standard,  the def in i t ions g iven in
AS 3500.0 and those below apply.

1.3.1 Component  A par t ,  or  a subassembly of  par ts ,  contr ibut ing to a tota l  assembly.

1,3.2 PE/AL/PE pipe A macro-composi te p ipe st rucrure compr isrng an inner  and an
outer  layer  of  polyethy lene bonded to an a luminium core (see Figure l ) .

1 .3.3 PE-)VALIPE-X pipc A macro-composi te p ipe st ructure compr is ing an inner  and
an outer  layer  of  polyethy lene bonded to an a luminium core and cross- l inked in
accordance wi th AS 2492 (see Figure I ) .

1 .4 NOTATION The fo l lowing notat ion appl ies in  th is  Standard:

D,. : mean outside diameter
D, ,  = oval i ty  outs ide d iameter
D,  :  mean ins ide d iameter
T = tota l  wal l  th ickness
T,, = thickness of the outer polymer layer
T, = thickness of the inner polymer layer

I . 5  CLASSIF ICATION

1.5.1 PE/AL/PE macro-composi te p ipe PE/AL/PE macro-composi te p ipe shal l  be
classified as PN 14. This corresponds to a maximum static working pressure of 1.4 MPa
at a nominal pipe material temperature of 20'C for a working l ife of not less than
50 years.

NOTE: PEAL/PE macro-composi te p ipe is  not  in tended for  use in  hot  water  supply systcms.

* Frrst publ ished as an Interrrn Standard.

COPYRIGHT
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1.5.2 PE-VAL/PE-X macro-composite pipe PE-XiAL/PE-X macro-composite pipe
shal l  be classi f ied as PN 14. This corresponds to a maximum stat ic working pressure of
1.4 MPa at a continuous pipe material temperafure not exceeding 80"C for a working life
of not less than 50 years.

Aluminium over lsp
DETAIL A

Inner and outet
a luminium ovcr lap(sce Deta i l  A l

Outer  polymor layer

Innrr  polymrr  lay€.

Aluminium corc

F IGURE 1  CROSS-SECTION OF P IPE  STRUCTURE

1.5.3 Gas appl icat ions Macro-composi te p ipe used in gas appl icat ions shal l  be
classi f ied as Class 500.  This corresponds to a serv ice pressure not  exceeding 500 kPa at
pipe material temperatures in the range -20oC to +35oC'.

I . 6  MATERIALS

1.6.1 Carbon b lack Black p ipe extrus ion compounds shal l  conta in 2.25 t0.259o by
mass of  carbon b lack.  when determined in accordance wi th ASTM D1603.  Other  methods
of  determin ing the carbon b lack content  may be used,  e,g.  thermogravimetr ic  analys is ,
provided that they have been demonstrated to give an accuracy of the same or higher
degree than that  in  ASTM D1603.  In the event  of  a d ispute,  the method of  ASTM D1603
shal l  be the referee method.  Carbon b lack shal l  comply wi th the fo l lowing requi rements:
(a)  Average par t ic le  s ize of  l0  to 25 nanometres (nm) when determined in accordance

w i th  ASTM D3849 .
(b)  Densi ty  of  1.5 to 2.0 g/ml  when determined in accordance wi th ASTM Dl5 l3.
(c)  Maximum volat i le  content  of  2% when determined in accordance wi th AS 4131,

Appendix B*.
(d)  Maximum to luene extract  of  0.1% when determined in accordance wi th AS 4131.

Appendix C*.

Non-black polyethy lene shal l  comply wi th the weather ing res is tance requi rements of
A S  4 1 3 1 * .

\-ry!e-J
\ r

-4-ft

ffi

* First pub)ished as an Interim Standard

COPYRIGHT
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1,6.2 Dispers ion of  addi t ives Ant i -ox idants,  u l t rav io let  s tabi l izers,  carbon b lack and
other pigments shall be evenly dispersed in the compounds and, when tested in
accordance wi th ISO/DIS 11420,  the d iameter  of  carbon b lack agglomerates or  a l ternatrve
pigment  agglomerates as wel l  as bubbles,  vo ids or  fore ign bodres shal l  not  exceed 100 ptm
corresponding to Grade 5 of  ISO/DIS I1420.

NOTE: Because the d ispers ion of  ant i -ox idants and u l t rav io let  s tabi l izers is  d i f f icu l t  to  asscss,  i t
is  assumed that  i f  the p igment  is  evenly d ispersed,  the other  addi t i res wi l l  a lso be evcnly
di spersed.

1.6.3 Fi t t ings Fi t t ings shal l  be manufactured f rom mater ia ls  which are compat ib le wi th
the p ipe mater ia l  and the f lu id to be t ransported.

Copper a l loy f i t t ings shal l  comply wi th AS 2345.

1.6.4 Ef fect  oD water  For  potable water  appl icat ions,  a l l  mater ia ls  in  contact  wi th
wa te r  sha l l  comp ly  w i t h  AS  3855* .

1.6.5 Effect of chemicals Where fluids other than water or air are to be conveyed, the
effect of the fluid on the pipe and fitt ing materials may be established by reference to the
manufacturer.

1.6.6 Effect on chemicals Where fluids other than water or air are to be conveyed, the
effect of the pipe and fitt ing materials on the fluid may be established by reference to the
manufacturer.

1.6.7 Chemical  res is tance for  gas appl icat ions The polyethy lene or  cross- l inked
polyethylene used in pipes for gas applications shall meel the chemical resistance
requirements of  AS 1685.

1.7 PACKAGING Pipe may be suppl ied e i ther  coi led or  in  s t ra ight  lengths as agreed
with the customer. If the pipe is coiled, the coil ing shall be carried out at a temperature
that wil l ensure that the difference befween the minimum and maximum outside pipe
diameters at any cross-section does not exceed l0% of the maximum outside diameter of
the pipe.

The min imum coi l  d iameter  shal l  be not  less than l5 t imes the mean outs ide d iameter  of
the prpe wi th a min imum of  350 mm.

+ First oubl ished as an Interim Standard.
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S E C T I O N  2 P I P E S

2 , 1  G E N E R A L  R E Q U I R E M E N T S

2.1.1 Diameter  and wal l  th ickness When measured in accordance wi th Appendix B,
the p ipe shal l  conform wi th the d imensions g iven in Table 1.  In  the area cover ing the
over lap of  the a luminium core (see Figure l ) ,  the wal l  th icknesses f ,  and f , ,  may be up to
0.2 mm less thal the values given in Table l, however the minimum total wall thickness
shal l  be mainta ined,  Oval i ty  d iameter  measurements shal l  apply to s t ra ight  lengths only.

TABLE I

P I P E  D I M E N S I O N S

2,1,2 [ ,ength Stra ight  p ipe shal l  be suppl ied in  nominated lengths wi th a to lerance of
+0.  15,  -0 m. In coi ls ,  the length shal l  be not  less than that  designated by the
manufacturer. All measurements shall be adjusted to an equivalent length at 20"C.

2,1,3 Adhesion When tested in  accordance wi th Appendix C,  there shal l  be no
separation of the inner or outer polyethylene or cross-linked polyethylene layers from the
aluminium core.

2,1,1 Freedom from defects Defects shall not affect the performance or function of
the pipe in service, Pipes shall be free from blisters, foreign matter and heat marks. Where
grooves, wrinkles, rippling, dents or projections are present, the pipe shall comply with
the d imensional  requi rements of  Table 1.

NOTE: The defects descr ibed in th is  Clause cannot  bc complcte ly  quant i f ied.  Wherc thc '
prcsence. size or frequency of any of these are considered to be of concern. arrangements
should be made between the purchaser/approving author i tyrcer t i fy ing body (as appropr iate) .  and
the manufacturer. This may be achieved by the provision of acceptable type samplcs or methods
of test. Wherc defects are present and the product is submitted lbr acceptance, the manufacturer
should be able to demonstrate f i tness for  purpose.

2.1.5 Mark ing Al l  p ipes shal l  be legib ly  and indel ib ly  marked wi th le t ters of  a
minimum height  of  3 mm. Such mark ing shal l  be repeated at  in tervals  such that  the length
of any unmarked pipe shall not exceed I m. The marking shall show the following:

(a)  Manufacturer 's  name or  regis tered t rademark,  or  both,

(b)  Nominal  s ize (DN)and designat ion in  the form l2-16,  as appropr iate.

( c )  The  c lass  o f  t he  p ipe  i n  t he  f o rm 'PN 14 'o r 'C lass  500 ' ,  as  app rop r i a te .

(d)  The words 'COLD WATER/GAS PE/AL'  or  'WATER PE-X/AL' ,  or  as appropr iate.

(e)  The date of  manufacture in  the furm 940 l l2 ,  i .e .  l2 th January 1994,  as appropr iate.

l s  { 176 -  199 ' l

m i l l ime t res

\omina l
size

D\

Mean outside
diameter D*

Ovalit-v outside
diameter D..

Mean inside
diameter D,

m i n ,

Wall  thickness

mln . max. mtn . mex.
lnner
I, . ' " .

Outer
T".,".

Total
T  ^ i n .

l {

l 6
20
i )

l 0 *  l 4
l 2 -  l 6
I 6-20
20-25

l .+ 0
16 ,0
20.5
25 .0

l .+,4
16 ,4
2 1 . 0
25 .5

1 3 . 6
1 5 . 6
1 9 . 9
l + . J

t A  1

t 6 , 8
2 1  . 6
26.2

r0 .0
12,0
1 6 . 0
20.0

0 .6
0 .6
0 . 7
0 .9

0..{
0.;t
0 .6
0 6

1 . 6
l 6
l 0

: l
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( f )  The place of manufacture. The manufacturer 's code is acceptable, e.g. Pl .

Example of mandatory marking.
'T radename'  DN 16 (12-16)  PN 14 COLD WATER/CLASS 500 GAS PE,AL
9 4 0 1 1 2  P l .

NOTE:  Manufac turers  mak ing  a  s ta tement  o f  compl iance w i th  th is  Aus t ra l ian  Standard  on  a
produc t .  packag ing ,  o r  p romot iona l  mater ia l  re la ted  to  tha t  p roduc t  a re  adv ised to  ensure  tha t
such compl iance is  capab lc  o f  be ing  ver i f i cd .

2.2 TEST REQUIREMENTS FOR PE/AL/PE PIPE

2.2.1 Burst test* When tested in accordance with Appendix D, at 20'C. so that the
burst occurs within 60 to 70 s of commencement of pressurizat ion. the burst pressure shal l
be not less than the values shown in Table 2.

TABLE 2

PE/AL/PE PIPE MINIMUM
BURST PRESSURES AT 2O"C

l 0

2.2.2 Pressure res is tance tesf t  When tested in  accordance wi th
shal l  wi thstand the pressures shown in Table 3 at  a temperature of
l0  h and 500 h.  as appropr iate.

Appendix E, the pipe
60'C for not less than

TABLE 3

PE/AL/PE PIPE TEST PRESSURES

\ominal size

DN

I Test pressure. MPa

Test duration

500 h

l 4
l 6
20
25

-3.0
3 . 0
3 , 0
2 . 5

2.2,3 Long-term rupture testt  When tested at 60"C in accordance with Appendix E,
the pipe shal l  have a minimum 97.5% lower conf idence l imit  (LCL) of not less than
438 000 h at a pressure of 1.56 MPa.

NOTE: (Long-term pressure rat ing, at  elevated temperature: 1.2 MPa) x 1.3 = 1.56.
Where 1 .3  i s  an  overa l l  serv icc  (des ign)  coef f i c ien t ,  see  ISO/DlS 12162.

These tests are shon-term qualiry control tests which are carr ied out
production run prior to release of the pipes.
These tests are long-lerm destructive tests which assist in monitoring the
and need not be cornpleted prior to release of the prpes,

to conf i rm the qual i ty  of  the

absolute qual i t l '  o f  the product
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