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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. Each 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
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Thermoplastics pipes — Longitudinal reversion — Test method
and parameters

1 Scope

This |
pipes,

This |

constant cross-section. It is not applicable to non-smooth structured-wall thermoplastics pipes.

The p
a fung

NOTE

2 N

The f
refere|

document (including any amendments) applies.

ISO 1
chara

hternational Standard specifies a method for determining the longitudinal reversionef_t

nternational Standard is applicable to all thermoplastics pipes with smooth internal and ex

Arameters appropriate to the pipe material and recommendations for the maximum levels g
tion of the pipe material are given in Annex A.

ormative references
bllowing referenced documents are indispensable(for the application of this docume

hces, only the edition cited applies. For undated references, the latest edition of th

D43-1, Plastics — Symbols and abbreviated terms — Part 1: Basic polymers and
Cteristics

hermoplastics

to be carried out in either a liquid or in air. In case of dispute, heated liquid is used as'the feference.

ernal walls of

f reversion as

Measurement of longitudinal reversion is not considered relevant forlpipe wall thickness greater than 16 mm.

ht. For dated
e referenced

their special

3 Abbreviations
The abbreviations used for the.plastic materials are as specified in ISO 1043-1. The following |abbreviations
are uded in this International Standard.
S acrylenitrile/butadiene/styrene
potyamide (nylon)
A acrylonitrile/styrene/acrylate
polybutene
PE 32720 polyethylene MRS 3,214
PE 50/63 polyethylene MRS 5/6,3
PE 80/100  polyethylene MRS 8/10
PE-X cross-linked polyethylene
PVC-C chlorinated poly(vinyl chloride)
PVC-U unplasticized poly(vinyl chloride)
PVC-HI high-impact poly(vinyl chloride)
SAN + PVC styrene/acrylonitrile plus poly(vinyl chloride)
© 1SO 2005 — Al rights reserved 1
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PP-H
PP-B
PP-R

4 Princip

polypropylene homopolymer
polypropylene block copolymer

polypropylene random copolymer

le

A pipe of specified length is placed in a liquid bath or air oven at a specified temperature for a specified time .
A marked length of this portion of pipe is measured, under identical conditions, before and after heating. The
reversion is calculated as a percentage of the change in length in relation to the initial length. The s

Irface

appearance 0O

f the test piece shall not be changed after heating.

5 Apparatus

5.1 Heated
otherwise sp¢g

The volume
temperature

The liquid ch
material.

NOTE Gly
but any other li

liquid bath, thermostatically controlled at the temperature, Tk, as spegified in Table 1,
cified by a referring standard.

and agitation of the bath shall be such that the temperature femains within the spg
Bnge when the test piece is immersed.

psen should be stable at the specified temperature and should not otherwise affect the p

cerine, glycol, mineral oil free from aromatic hydrocarbens, or a solution of calcium chloride are s
huid in line with these recommendations can be used.

5.2 Air ov

inless

beified

astics

litable,

n, thermostatically controlled such that it Operates at the temperature, Tg, as specified in

Table 1, unleps otherwise specified, and capable of “re-establishing this temperature within 15 min pf the
introduction of the test pieces. The oven shall be equipped with a thermostat capable of maintaining 7z to a
permissible deviation of + 2 °C.

5.3 Ancillary equipment

5.3.1 Devige to hold the test piece(s).within the heating bath or oven in accordance with Clause 7.

5.3.2 Thermometer, with an accuracy to within + 0,5 °C.

6 Preparation

6.1 Test pjece

Immediately after extrusion, the sample of pipe o be tested shall be stored at (23 £ 2) ~C, or conditioning in

accordance with 6.2 shall commence.

If the test is carried out immediately after production of the pipe, a pessimistic result may be obtained. In case
of dispute, carry out the test at least 24 h after production and storage at (23 + 2) °C.

Take as a test piece a pipe (200 = 20) mm long.

Using, for example, a scriber, trace on this test piece two circumferential marks 100 mm apart, corresponding
to the test area, at equal distances from the two ends.

Prepare a total of three similar test pieces per pipe sample.

Pipes of diam

eter 250 mm or larger may be cut into four even segments for production of test pieces.

© ISO 2005 — All rights reserved
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Table 1 — Parameters for the determination using a liquid bath or air oven

Temperature of bath
Thermoplastics material @ or ai;oven Duration of exposure Length of test piece
R
°C min mm

PVC-U 150+ 2
PVC-C 150+ 2
PVC-HI 150+ 2
SAN+PVC 150 + 2 e it hathe
PA 150 + 2 (air oven only) 1ﬂ5 fore< 8
PE 32/40 100 + 2 30for8<e<16
PE 50/63 200 + 20
PE 8d/100 10=2 For aisroo;/en:

re<
PEX 1202 120c:°ore 8 <8e <16
PB 1102
PP-H et PP-B 150+2
PP-R 135+2
ABS et ASA 150+ 2

e  meean wall thickness, in millimetres.

@  Symbols in accordance with ISO 1043-1.

6.2 |Conditioning

Condition the test pieces at (23 + 2) °C for_a period of time according to the wall thickness gf the pipe as
follows:

>1h, fore<3 mm
> 3 h, for3mm < e <@mm
>6h, for 8 mm-<e <16 mm

wherd e is the mean-wall thickness in millimetres.

7 Brocedure

At a temperature of (23 + 2) °C, measure the distance L, between the marks to within 0,25 mm.

Set the temperature of the heating bath or air oven to the temperature T, as specified in Table 1, unless
otherwise specified.

Suspend the test pieces allowing free movement in the heating bath or air oven so that they touch neither the
walls nor the base of the bath or oven, and in the case of the bath so that there is a minimum distance of
30 mm between the upper boundary of the test area (see 6.1) and the fluid—air interface. Alternatively the test
piece may be supported providing this does not inhibit reversion.

Leave the test pieces for the duration specified in Table 1, unless otherwise specified. Maintain the specified
test temperature in the zone between the circumferential marks on the test piece.

© 1SO 2005 - All rights reserved 3
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Remove the test pieces from the bath or oven and allow them to hang freely in the same position. After they
have cooled to (23 + 2) °C, measure the maximum and minimum distance, L, between marks (diametrically
opposed), following any curvature of the marked surfaces.

8 Expression of results

For each test piece, calculate the longitudinal reversion, R ;, as a percentage, using the following equation:

R = 2L 100
) L(‘
where
AL=LyL;

Ly is the distance between the marks before the immersion, in millimetres;

L is th
millin

Choose thos¢ measurements of L which give the greatest value of AL, with AL being either posit

negative.

When the tes
piece, R| ;,is

Calculate, as

for each of th¢ three test pieces.

9 Testre
The test repo
a) reference
b) full identi
c) the natur

d) the durat

e distance between the marks after the immersion, measured:along the generatric
hetres.

t piece has been cut into four even segments (see 6.1), the longitudinal reversion of th
calculated as the average of the three highest of the four results.

the value for the longitudinal reversion R of the pipe, the arithmetic mean of the values ob

port

t shall include the following information:
to this International-Standard;

ication of the pipe;

e of the heating fluid used;

on ofithe test and the temperature Ty of the bath or oven;

es, in

ive or

e test

tained

f) any change in the appearance of the test pieces during the immersion, or immediately afterwards, for

example,

g) thevalue

bubbles or cracking;

of the longitudinal reversion R|_of the pipe, calculated in accordance with Clause 8;

h) all operating details not specified in this method, as well as any incidents likely to have influenced the

results;

i) the date of the test.
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