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ISO 12091:1995(E) 

Foreword 

ISO (the International Organization for Standardization) is a worldwide 
federation of national Standards bodies (ISO member bodies). The work of 
preparing International Standards is normally carried out through ISO 
technical committees. Esch member body interested in a subject for 
which a technical committee has been established has the right to be 
represented on that committee. International organizations, governmental 
and non-governmental, in liaison with ISO, also take part in the work. ISO 
collaborates closely with the International Electrotechnical Commission 
(IEC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting 
a vote. 

International Standard ISO 12091 was prepared by Technical Committee 
ISO/TC 138, Plastics pipes, fittings and valves for the transport of fluids, 
Subcommittee SC 5, General properties of pipes, fittings and valves of 
plastic materials and their accessories - Test methods and basic specifi- 
ca tions. 
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INTERNATIONAL STANDARD @ 1% ISO 12091:1995(E) 

Structured-wall thermoplastics pipes - Oven test 

1 Scope 

This International Standard specifies a method for as- 
sessing the pipe wall homogeneity of non-smooth, 
structured-wall thermoplastics pipes by inspection of 
the effects of heating in an oven. 

The method is not applicable to the testing of pipes 
with a smooth external surface. 

NOTE 1 This test does not include measurement of the 
longitudinal reversion (see annex C). 

2 Definitions 

For the purposes of this International Standard, the 
following definitions apply: 

2.1 wall Separation: Separation between the layers 
in multilayer designs. 

NOTE 2 Wall Separation is normally recognized as the 
formation of visible bubbles in the surface layer of the Pipe. 
Separation of layers at the tut ends is not considered to 
constitute a failure. 

2.2 blister: Separation of a pipe wall layer internally 
in the form of a bubble. 

3 Principle 

A piece of pipe of given length is heated in an oven at 
a specified temperature for a specified length of time. 

After the heating period, the surfaces of the pipe are 
examined and any physical defects such as Cracks, 
blisters or wall Separation are noted. Cracks and blis- 
ters are expressed as a percentage of the wall thick- 
ness. Wall Separation is expressed as a percentage of 
the pipe circumference. 

4 Apparatus 

4.1 Air-circulation oven, thermostatically con- 
trolled, with a heating power such that it is capable of 
operating at the temperature specified in annex A for 
the material under test and re-establishing this tem- 
perature within 15 min after the introduction of the 
test pieces. 

The oven shall be equipped with a thermostat capable 
of maintaining the temperature to within + 2 “C of the 
specified temperature. 

5 Test pieces 

5.1 The sampling procedure for obtaining test pieces 
shall be as specified in the referring Standard. 

5.2 Esch test piece shall comprise a pipe of length 
300 mm & 20 mm. The test piece may be tut longi- 
tudinally into two equal-sized sections if the outside di- 
ameter is less than or equal to 400 mm, or four equal- 
sized sections if the outside diameter is greater than 
400 mm. 

NOTE 3 The referring Standard should define the optional 
procedure for cutting the test piece into sections. This will 
depend on the wall structure of the Pipe. 

5.3 The number of test pieces shall be as specified 
in the referring Standard. However, it is recommended 
to use at least three test pieces. 

6 Procedure 

6.1 Condition the test pieces 
for at least 2 h at 23 “C $r 2 “C. 

(or test piece sections) 

6.2 Establish the oven temperature at the value 
specified in annex A for the material under test. 

6.3 Place the test pieces in the oven in such a man- 
ner that they do not tauch each other or the sides of 
the oven. 
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NOTE 4 lf the test pieces are placed horizontally, it is rec- 
ommended that they are placed on a bed of talc, fine sand 
or ballotini. 

6.4 Leave the test pieces in the oven for the period 
specified in annex A, where this period is measured 
from the time when the temperature of the oven has 
returned to the specified temperature. 

65 
care 

Remove the 
not to deform 

test pieces from 
or da mage them. 

the oven, taking 

6.6 Allow 
be handled. 

the test pieces to cool in air until they tan 

6.7 Examine each test piece and determine the 
largest dimension of each type of physical defect such 
as Cracks, blisters, wall Separation and/or any other 
physical defect as required by the referring Standard. 

7 Test report 

The test report shall include at least the following in- 
formation: 

d a reference to this International Standard; 

b) full identification of the pipe tested; 

d the oven temperature and test duration; 

d) the maximum measurements of any Cracks or 
blisters, expressed as a percentage of the wall or 
layer thickness; 

e) the maximum measurements of any wall separ- 
ation, expressed as a percentage of the pipe cir- 
cumference or as a percentage of the sum of all 
four sections of the test piece; 

f) a description of any other visible defects. 
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Annex A 
(normative) 

Conditions for the oven test for structured-wall thermoplastics pipes 

Table A.l - Test conditions to be used with different materials and wall thicknesses 

Material1 ) Oven temperature 
“C 

Time in oven 
minutes 

PVC-u I 150+2 I 
PE 110+2 30 for e S 10 *) 

PP homopolymers and 
block copolymers 150&2 60fore> 10 

PP random copolymers 

1) The Symbols are as defined in ISO 1043-1. 
2) e is the wall thickness in millimetres. 
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Annex B 
(informative) 

Basic specifications 

B. 1 The following requirements are recommended 
as basic specifications. 

Any test piece examined for signs of Cracks, blisters 
or wall Separation shall conform to the following re- 
quirements: 

exceed 30 % of the original wall thickness, and 
the total length of wall Separation round the cir- 
cumference shall not exceed 20 % of the pipe 
circumference. 

- for all Parts of the pipe surface, the depth of the 
Cracks or the thickness of the blisters shall not 

B.2 For special applications, more stringent re- 
quirements may be adopted if required by the refer- 
ring Standard. 
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Annex C 
(informative) 
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ICS 23.040.20 
Descriptors: plastics products, pipes (tubes), thermoplastic resins, plastic tubes, tests, high temperature tests, determination, 
homogeneity. 
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