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Crosslinked polyethylene (PE-X) pipes — Effect of time and
temperature on the expected strength

1 Scope

This Intermational Standard lays down the minimum values for expected $trength as a function
temperatufe in the form of reference lines, for use in calculations on crosslinked polyethylene (PE-X) pipes.

2 Normative reference

The follow

Internatiorfal Standard. At the time of publication, the.@dition indicated was valid. All standards a
revision, gnd parties to agreements based on this “International Standard are encouraged to in

possibility

of applying the most recent edition of the'standard indicated below. Members of IEC and

registers df currently valid International Standards:

ISO 1167:
method.

3 Definlition

For the pufposes of thisintérnational Standard, the following definition applies.

3.1 refer

particular

NOTES

Frnce lines A generic description of the minimum long-term hydrostatic strength to be exp
olymer.

ing standard contains provisions which, through reference in this text, constitute provi

of time and

lsions of this
e subject to
estigate the
ISO maintain

996, Thermoplastics pipes for .the conveyance of fluids — Resistance to internal presisure — Test

ected from a

1 Reference lines are not to be considered as characteristic of a specific grade or of material from a specific supplier.

2 The lines are described by a mathematical equation which permits interpolation and extrapolation in an unambiguous way at
various temperatures.

3 The reference lines for crosslinked polyethylene (PE-X) have been agreed upon by a group of experts after considering
experimental data, and have been accepted by the relevant technical committees in 1SO.
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4 Basic equation
The reference lines for temperatures between 20 °C and 95 °C are described by the following equation:
lgt=A+(B/T)lgo+C/T +Digo
where
t isthe time, in hours;
T s the temperature, in kelvins;
o is the hoop stress, in megapascals;
A =-1058618
B =-[18506,15
C =57895,49
D =-p4,7997
The 110 °C vhlues have been determined separately using water inside and air outside the~{est specimef and have
not been derfved from this equation.
5 Expected strength
5.1 Extrapolation limits
The extrapolation limits (the end points of the reference lines) are based on an experimentally determfned life at
110 °C and |Arrhenius equation for the temperature dependerice with an activation energy of 1[0 kJ/mole
(= 26 kcal/mqle). This yields the values given in table 1 for the eXtrapolation factor Ky (i.e. the expected lifetime at a
given tempetature divided by the lifetime at 110 °C):
Table'1
T Ky
°C
< 100 2,5
<95 4
<90 6
< 85 10
< 80 18
<75 30
<70 50
With a life of one year at{d40 °C, these values are therefore the number of years the pipes would be gxpected to
last at each ¢f the temperatures given.
For temperatures Up-to and including 50 °C, an extrapolation factor Ky of 100 is acceptable.

5.2 Graph

ical representation

Figure 1 contains the reference lines corresponding to the values of the parameters given in clause 4, to be used
for demonstrating conformance to this specification, as described in annex A.

The broken lines represent the extrapolation of the reference lines, applicable when longer failure times are
obtained at 110 °C, extrapolation being permitted up to the limits given by the extrapolation factors in table 1.

5.3 Tabulated values

The calculated hoop strength values to be used for various temperatures and times are given in table 2 and include

no safety fac

tors or design factors.
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The times at 80 °C, 90 °C and 95 °C not in brackets in the “time"” column in table 2 are based on a lifetime of one
year at 110 °C. Proof of a longer lifetime at 110 °C allows a corresponding extension of the times at lower
temperatures. Such values are given in brackets in table 2.
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Figure 1 — Expected strength of crosslinked polyethylene (PE-X) pipes
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Table 2 — Expected hoop strength values for various values of time and temperature

Temperature Time Expected strength
°C years MPa
20 1 9.9

5 9,8
10 9,7
25 9,6
50 9,5
100 9.4
30 1 8,8
5 8,7
10 3,0
25 8,5
50 8,4
100 8,4
40 1 7.9
5 7,7
10 7,6
25 7.6
50 7.5
100 7,4
50 1 7
5 6,9
10 6.8
25 6.7
50 6,7
100 6,6
60 1 6,3
5 6.1
10 6,1
25 6
50 6
70 1 5,6
5 5,5
10 5,4
25 5,4
50 5,3
80 1 5
5 4.9
10 4,9
18 4.8
(25) (4,8)
90 1 45
4 4.4
6 4,4
(10) (4,4)
(15} (4.4)
95 1 4.3
4 4,2
(6) (4,2)
(10) (4,2)

© I1SO


https://standardsiso.com/api/?name=6419a46f2d2428d5e74abd67a1275223

