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Thermoplastics pipes — Universal wall thickness table

1 Scope

This Intefnational Standard specifies the relationship
between fthe nominal wall thickness e,, and the nom-
inal outside diameter d,, of thermoplastics pipes.

It is appli¢able to smooth thermoplastics pipes of con-
stant circlilar cross-section along the whole length of
the pipe, Wwhatever their method of manufacture, their
composition or their intended application.

2 Normative reference

The following standard contains provisions Awhich,
through reference in this text, constitute previsions of
this Interpational Standard. At the time of publication,
the edition indicated was valid. All standards are sub-
ject to repvision, and parties to agreéments based on
this Interpational Standard are entouraged to investi-
gate the possibility of applying the most recent edition
of the stgndard indicated below. Members of IEC and
ISO maintain registers of.‘errently valid International
Standards.

ISO 3:1973, Preferfed numbers — Series of preferred
numbers.

flanges and components désighated b
is a convenient round number for refer

NOTE 1
(see annex A), the.nominal outside diamet
millimetres, are (the minimum mean o
dem,min IN the dpplicable standard for pipe.

3.2 mean outside diameter, d,.:
length-of the outer circumference of t
by 1), rounded to the next higher 0,1 1

3.3 wall thickness at any point, ¢,
wall thickness at any point around thd
of the pipe, rounded to the next higher

3.4 nominal wall thickness, ¢ A
tabulated in this International Standar
to the minimum permissible wall th

point, e, min-

3.5 standard dimension ratio, SD
the nominal outside diameter d,, of a
inal wall thickness e,,.

NOTE 2 This value may also be derived f
given in 3.6.

v thread size. It
BNce purposes.

For metric pipe“series conformirlg to ISO 161-1111

ers, expressed in
tside diameters

The measured
he pipe divided
nm.

The measured
circumference
0,1 mm.

wall thickness
d, and identical
ickness at any

R: The ratio of
bipe to its nom-

rom the equation

3.6 _pipe series,-S:-A-dimensionless]

3 Definitions

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

3.1 nominal outside diameter, d,; A numerical
designation of size which is common to all com-
ponents in a thermoplastics piping system other than

1) The value of m is taken to be 3,142.

number related

to the nominal outside diameter d,, and nominal wall

thickness e, the value of which is as
tables in this International Standard.

specified in the

The pipe series number S is given by the following

equation:

_ SDR-1
2

S
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and for pressure pipes this can be expressed as:
s=2Z
p

where
p is the internal pressure;
o is the induced stress;

p and o being expressed in the same units.

For the selection of p and o, the reader is referred to

© SO

Values for o4 equal to or less than 10 MPa are selected
from the R 10 series of preferred numbers given in
ISO 3, whilst those greater than 10 MPa are selected
from the R 20 series.

S may therefore be defined as the quotient of the
design stress and the maximum allowable operating
pressure as follows:

5=_Y9s

Ppms

For maximum allowable operating pressures between

ISO 161-1111,

S-values equal [to or less than 10 are selected from
the R 10 serieq of preferred numbers given in ISO 3,
whilst those gfeater than 10 are selected from the
R 20 series.

4 Calculatipn of wall-thickness values

According to IS0 161-1, wall thicknesses for pressure
pipes are caldulated from either of the following
equations:

e, = - X d,
29 4
p
and
1
= Xd
SIS |
where

e, is the pominal wall thickness:
d,, is the pominal outside diameter;

e, and|d,, being expréssed in the same units;
o s the [nduced stress;

p is the |nternal pressure;

o and p-beirg-exprossed-r-the-sarme-unis;

2,5bar and 25bar and design stresses |between
2,5 MPa and 16 MPa, the corresponding’$ Values are
given in table 1. This table also incorporatgs an ad-
ditional pipe series based on a nominal pressure of
6 bar which is not a preferred~Admber of|the R 10
series. This maximum allowable operating| pressure
has been included in table 1 because it i$ used in
many countries in preferenice to the value of 6,3 bar.

Table 2 gives thecaleulated values of S tgken from
ISO 49712, and table 3 gives calculated valugs of S for
a ppug of 6 baf,

NOTES

3 Withrthe exception of the 6 bar series, S is the quotient
of ftwo R 10 numbers for design stresses of 10 MPa and
below, and therefore it is itself a number of the R 10 series
also. For values greater than 10 MPa, S is the qugtient of an
R 10 and an R 20 number, and therefore in this case the
number is an R 20 value.

This is the key to the reduction in the many [theoretical
combinations of design stress and operating prdssure to a
practical selection of values of S. Since preferrefl numbers
are themselves rounded off from the theoretifal values,
quotients of preferred numbers cannot basically e identical
either with preferred numbers or with the [theoretical
values.

These theoretical values may, however, be corsidered as
mean values for all corresponding quotients. Therefore, a
universal wall thickness table which is mathematically
based on the theoretical values of the R 10 and R 20 series
of preferred numbers for S guarantees a minimym number
of deviations from the numerous theoretical jwall thick-
nesses.

S is the series number.

The general equations are also applicable to the re-
lationship between the maximum allowable operating
pressure ppys and the design stress oy, as follows:

Values for ppys are selected from the R 10 series of
preferred numbers given in 1ISO 3.

4 All calculated values of wall thickness given in tables 4
and 5 have been rounded off to one significant figure using
the following procedure:

Step 1: Express the calculated value to three significant fig-
ures, e.g. 0,XXX.

Step 2:

a) If the second significant figure is 1 or higher, then the
first significant figure is rounded up.

b) If the second significant figure is 0 and the third signifi-
cant figure is 5 or over, then the first significant figure
is rounded up, but if the third significant figure is 4 or
less, then the value is rounded down by expressing the
value as the first significant figure.
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5 Wall-thickness tables

Table 4 gives the relationship between the nominal
wall thickness e, and the nominal outside diameter d,
based on the S-values given in table 2.

The wall thicknesses of an additional pipe series
based on a maximum permissible operating pressure
of 6 bar are given in table 5, and are calculated from
the S-values given in table 3.

ISO 4065:1996(E)

stress o5 and a maximum allowable operating press-
ure ppps Which applies to pipes predominantly subject
to internal hydrostatic pressure, the values given in
tables 4 and 5 also apply to pipes not subject to internal
pressure.

7 Deviations

Notwithstanding the generalities expressed in clause 6,
it is appreciated that there may be some occasions

. when specific applications require~other wall thick-
6 Nonjpressure pipes nesses in order to take into account afiditional factors
such as stiffness or temperature conditions. It is
Although the calculation of the wall thickness with the strongly recommended that $éuch excgptions are kept
value of B derived from the quotient of the design to a minimum, however.
Table 1 — Individual S-values calculated from selected-values of design stress, d.,
and maximum allowable operating pressure, pp\s
Design PPms
stress bar
0. 25 20 16 | 125 | 10 | sy ] &3 | 6 | s 4 315 | 25
MPa S-values
16 6,4000 | 8,0000 | 10,000 | 12,800 | 16,000:+ 20,000 | 25397 | 26,667 | 32,000 | 40,000 | 40,794 64,000
14 56000 | 7,0000 [ 875001 11,200 | 14060 | 17,000 |22,222 |23333 | 28,000 | 35000 | 44444 56,000
12,5 50000 | 62500 | 7,8125| 10,000 (| 12,500 | 15,625 | 19,841 | 20,833 | 25,000 |31,250 | d9,683 50,000
11,2 44800 | 56000 | 7,0000| 89600 11,200 | 14,000 | 17,778 | 18,667 | 22,400 |28,000 | 35556 | 44,800
10 4,0000 | 50000 | 62500 8,6000| 10,000 | 12,500 | 15873 | 16,667 | 20,000 | 25,000 |d1,746 | 40,000
8 3,2000 | 4,0000 | 5,000.04 6,4000| 80000{ 10,000 | 12,698 |13333 | 16,000 | 20,000 | 45,397 32,000
6.3 2,5200 | 3,1500 | 3937%5| 50400 63000| 7,8750{ 10,000 | 10,600 | 12,600 | 15,760 | 40,000 25,200
5 2,0000 | 2,5000 |[Z-3y1250| 4,0000| 5,0000| 6,2500| 7,9365| 83333| 10,000 | 12,500 | 15873 20,000
4 2,0000./ 2,5000( 3,2000| 4,0000| 50000| 64392| 66667 | 80000/ 10,000 | 12,698 16,000
3,15 1,9688| 2,1500| 3,1500| 3,9375| 50000| 52500| 6,3000| 7.8750 | 10,000 12,600
2,5 2,0000| 2,0000| 3,1250{( 39683 4,1667{ 50000| 6,2500| [7,9365| 10,000
NOTE — Individual S-values below 2,000 0 have been excluded from this table as the resulting pipe geometry is cons|dered to be unac-
ceptable for-practical applications.
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Table 3 — S-values and design(stresses,

taken from table 1

for the calculation of wall-thicknesses

for the ppyy5 value. of 6 bar

2::3: Calculated Nominal

MPa S-values S-values
2,5 4,166 7 4,2
3,15 5,250 0 5,3
4 6,666 7 6,7
5 8,333 3 8.3
6,3 10,500 10,5
8 13,333 13,3
10 16,667 16.7
11,2 18,667 8.7
12,5 20,833 20,8
14 23,333 23,3
16 26,667 26,7

Tablg 2 — Nominal S-values and
their calcﬂlated values, taken from 1SO 497
for ppys values of 2; 2,5; 3,15; 4; 5; 6,3; 8; 10;
12,5; 16; 20 and 25 bar ")
Nominal Sjvalues Calculated values

2 1,995 3

2.9 2,511 9

3.7 3,162 3

4 3,981 1

5 50119

6.3 6,309 6

8 7,943 3
10 10,000
11,2 11,220
129 12,589
14 14,125
16 15,849
20 19,953
25 25,119
32 31,623
40 39,811
50 50,119
63 63,096

1) Higher values|shall be taken, from the R 10 series of numbers
given in ISO 3.
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