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FOREWORD

ISO (the Intefnational Organization for Standardization) is a worldwide federation
of national standards institutes (ISO member bodies}. The work of developing
International |Standards is carried out through 1SO technical committees. Every
member body interested in a subject for which a technical committee has been set
up has the right to be represented on that committee. International organizations,
governmentalfand non-governmental, in liaison with 1SO, also take part in the work.

Draft International Standards adopted by the technical committees are circulated
to the memper bodies for approval before their acceptance as International

Standards by

International

he 1SO Council.

Standard 1SO 4065 was developed by Technical
ISO/TC 138, Plastics pipes, fittings and valves for the transport of fluids/and was
circulated to the member bodies in June 1976.

It has been approved by the member bodies of the following countries :

Australip Ireland
Belgium| . Israel

Chile ftaly

Denmark Japan

Finland Korea, Rep. of
France Mexico
Germany New Zealand
India Poland

The member
document on

Portugal
Romania
Spain
Sweden
Switzerland
Turkey
U.S.A.

Committee

bodies of the following countries expressed disapproval of the

echnical grounds:

South Africa, Rep. of

Canada
Netherlands
Norway
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INTERNATIONAL STANDARD ISO 4065-1978 (E)

Thermoplastic pipes — Universal wall thickness table

1 SCOOPE AND FIELD OF APPLICATION d. is the nominal outsidediameter;
This International Standard sets out a universal wall thick- A represents thé \physical influefces (temperature,
ness thble for thermoplastic pipes. time);

B represents)'the mechanical influerfces (internal press-
ure, extéenal forces);

2 REFERENCES L .
C feprésents the chemical influences [[contact reactions);

ISO 161, Thermoplastics pipes for the transport of fluids —

Nominal outside diameters and nominal pressures. D) 'represents the material propertief (long-term behav-

jour, temperature dependence, chemital resistance).
I1SO 497, Guide to the choice of series of preferred numbers
and qf series containing more rounded values of preferred
numbiers. ‘

The simplest and {as will be shown lter), for standard-
jzation purposes, a particularly apt versjon of equation (1)
is : ‘

e=Kxd, .. {2}
'3 BASIC THEORY where K represents all application and material dependences

Genellally speaking, the wall thickness ,of-thermoplastic A, B, C and D mentioned in equation {1].

pipes an be expressed as follows : However, equation (2) can also be intrgpreted as a combi-
e+f(d,;A; B:C;D) A nation of purely geometrical values [e; d.), K being a
parameter.
wherg

As the graph below shows, any combination of e and d,, can
e |is the nominal wall thicKness; be obtained by varying the value of K.

/s

©
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From the point of view of standardization, this fact implies
the necessity of finding a minimum number of values for K
covering all pipe applications. Regarding these applications,
the multitude of subjects under discussion in the working
groups of TC 138 may be considered as representative.
These subjects can be subdivided into the following two
main groups :

a) Pipes predominantly subject to internal pressure

1) Pipes for the transport of cold water (pipes for
water supply).

2) Piped for the transport of water at elevated
temperatlres (hot water installations).

3) Pipeg for the transport of fluids other than water
(pipes fof the chemical industry; pipes for the trans-
port of |gaseous fuels, except those operating at
working pressures which are inadequate to overcome
the influgnce of the external load).

b) Pipes noft subject to internal pressure

This group |comprises especially soil and waste pipes
above ground as well as drainage and sewer pipes under
earth load, fransporting waste water or other fluids by
gravity, not jonly at temperatures up to 20 °C but also at
elevated temperatures.

4 PIPES PREDOMINANTLY SUBJECT TO INTERNAL
PRESSURE

According to 190 161, the wall thickness formula

1
_mede ’ (3)

where
g is the ind]med stress, and.
p is the pregsure of the fluid,

applies originally only to-subgroup a) 1) as defined in
clause 3.

This knowledge facilitates the selection of values of K for
group a), namely :

As already mentioned, in the case of group a), S has the
meaning of g/p. In accordance with 1SO 161, the values
of p have to be preferred numbers of the R 10 series for
determining wall thicknesses of thermoplastic pipes. The
values of o used in the past for calculation are fortu-
nately also numbers of the R 10 series. Hence $ is always
the ‘quotient of two numbers of the R 10 series and
therefore in principle is itself a number of the R 10
i numerous
combmatnons of 0 and p to a small selectior| of values
of S.

Since preferred numbers are rounded/off from theoretical
values (calculated values : see 1S0@)497), quptients of
preferred numbers cannot basically be identical

corresponding quotients.c Therefore, a universal
ness table mathematically built up on the theorelti
values for S guarantees a minimum of deviations|from wall
thicknesses already\Jaid down in existing standafds and in
papers of working groups.

The table on“page 4 is the result of calculations| based on
the aboveProcedure.

Thesnominal wall thicknesses (e) are expressed| in milli-
metres to one decimal place and rounded up to tie nearest
0,1 mm, if the second decimal is higher than zero.

5 PIPES NOT SUBJECT TO INTERNAL PRESSURE

The numerous pipe applications to be classified ifto group
b}, according to clause 3, are characterized only| partially
by a strictly linear relationship between e and d,|for pipes
of identical material and similar conditions of use. Group b),
therefore, does not represent the same justifying back-
ground for equation (2) as does group a). Yet,|in many
cases at least an approximately linear relationship| between
e and d, is given. Moreover, the available basis for deter-
mining dimensions is very often much too rudimgntary to
permit convincing motivation for the creation of specific
pipe series.

These facts justify the hope that an analogous niethod of
selecting values for K as developed for group b} might

Equation (3) cah also be considered as valid for subgroups
a) 2) and a) 3) the value of o is chosen appropriate to the
particular appli att

application and materlal dependences A, B C and D
mentioned in equation (1). By expressing these dependences
merely as a summary value o/p =S, equation {3) may be
transformed into :

1
——m)(de ...(4)

An identity between equations (2) and (4) requires that all
values of K can be converted into corresponding values of S
in agreement with the equation

1

TS+ -+{8)

also be appropriate for group b). This assumption is actually
true.

In consequence, there is no reason why pipes of group b)
should be classified differently from those of group a).

6 CONCLUDING REMARKS

The practice of selecting minimum wall thicknesses higher
than the theoretical values (if technical reasons are given),
as well as the possibility of switching over, within the same
application, to other series of the universal table, guarantee
that the latter will provide a satisfactory solution to any
future demand. Neither are complications to be expected
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from new materials for pipes, owing to the fact that in
view of values of ¢ to be used for determining dimensions
of . pressure pipes, the R 10 series Of preferred numbers
offers a sufficiently differentiated selection to:meet all
technical and economic aspects. The assumption that
a closer graduation in the o-seiection could lead to econ-

omical advantages is an error. The ratio (1W~ 1,26)
characterizing the R 10 series is adequate in view of the
known scattering results of long-time tests as well as of
the problems raised by their extrapolation and the deter-
mination of suitable factors of safety. Hence, a closer
gradulation of the o-selection would be beyond the possi-
bility|of a serious differentiation.

For those exceptions where the general rule is not appli-
cable|for technical reasons, it may be necessary to take into
accoynt limited variations of wall thickness when preparing
documents for these specific applications.

The gdvantage of a designation of series by means of K or
its reciprocat value lies in the additional information
concgrning the relationship d,/e.

I1SO 4065-1978 (E)

The mentioned advantage is also given for the designati‘on
of series with S being in accordance with equation (4) :

1/d, 1.d
=21 m—x-2
S 2<e > zxe (6)

Thus, any pipe can easily be classified on the basis of d,
ande.

In addition, the S-values have the specific advantage of not
forming a number series by chance but a pure series R 10.
Furthermore, S has in the case of pipes’belonging to group
athereaning—of—o/p—Fhat-involves) advantages for the
dimensioning of hot water installations;|and industrial pipes
in particular. In consequence, thiere is|no doubt that the
designation of pipe series as .used in [the following table
represents the optimal solution’

It will be of interest to ote that the principles contained in
this document have been used for a number of years in the
United States ofCAmerica in the form of the Standard
Dimension Ratio (SDR) series. The r¢lationship between
the SDR", and the ““S”, as defined in this document is
given by the equation :

d
SDR=2)3=28+1 A7)
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TABLE — Nominal wall thicknesses (e}, in millimetres, of the pipes series

Nominal
?utside Pipe series
diameter
de
mm 25 | 32 4 5 6,3 8 10 | 125 | 16 20 25 32 | 40 50 | 63
25 0,5
3 05 | 05
4 07| 06| 05
5 09| 07| 06| 05
6 10/ 09| 07 06| 05
8 14 11| 09| 08| 06| 05
10 1,71 14| 12| 10| 08| 06| 05
12 20| 1,7 14| 11| o9| o8] 06/ 05
16 27| 22| 18| 15| 12| 10| o8| 07| 05
20 34| 28| 23| 1,9 15| 12| 10| 08| 07| 05
25 42 | 35| 28| 23| 19| 16| 12| 10| 08 | 0% | 05
32 54 | 44| 36| 29| 24| 19| 161 13| 1,008 | 07| o5
40 67 | 65| 45| 37| 30| 24| 1,9 1.6 13y 10| 08| 07| 05
50 83| 69| 56| 46 | 37| 30| 24| 201,16 ] 13| 10| 08| o7 5
63 105 | 86| 71| 58| 47| 38 30| 240} 20| 16| 13| 10| o8| 4 0,5
75 125 {103 | 84 | 68 | 55| 45| 36. (5,29 23| 19| 15| 12| 10| 4 0,6
90 150 {123 | 101 | 82 | 66 | 54 | 43 35| 28| 221 18| 14| 12| d 0,8
110 183 [ 151 | 123 {100 | 81 | 66 |“B3 | 42| 34| 27| 22| 18| 14 11 | o0
125 208 {171 {140 | 114 | 92| 74,1 60| 48| 39| 31| 25| 20| 16| 1 1,0
140 233 (192 | 157 | 127 {103 |(83 | 67 | 54 | 43| 35| 28| 22| 18| 14 | 1.1
160 266 | 21,9 | 17,9 | 146 | 1,8 95*| 77| 62| 49 | 40| 32| 25 20| 16 | 1.3
180 299 | 246 | 201 | 164,183 [ 107 | 86 | 69 | 55| 44 | 36| 28| 23| 18 | 1.5
200 273 | 224 | 182147 | 119 | 96| 77| 62| 49| 38| 32| 25| 4o | 16
225 25,1 (205 | 166 [ 134 | 108 | 86 | 69| 55| 44| 35| 28| 23 | 1.8
250 2297|227 | 184 | 148 {119 ] 96| 77| 62| 49| 39| 31| 25 | 20
280 254 [ 206 | 166 | 134 | 107 | 86 | 69 | 55| 44| 35| 28 ! 22
315 286 | 232 187 | 150 | 121 | 97| 77| 62| a9 | 39| 32 | 25
355 26,1 | 21,1 {169 | 136 | 109 | 87| 70| 56| 44| 35 | 28
400 294 | 237 | 191 | 153 [ 123 | 98 | 78 | 63| 50| 4o | 32
450 26721 21,61 122 1 138 1 1401 gg | 24| 551 45 | 36
500 296 {239 | 191 | 153 | 123 | 98| 78| 62| 50 | 40
560 267 | 21,4 | 172 { 137 | 110 ] 88| 70| 56 | 44
630 300 | 241 | 193 | 154 {123 | 98| 7.9 | 63 | 50
710 272 | 218 | 174 | 139 | 111 | 88 | 71 | 56
800 306 | 245 | 196 | 157 | 125 | 100 | 7.9 | 63
900 276 | 220 | 176 | 140 | 112 | 89 | 7.4
1000 306 | 245 | 196 | 156 | 124 | 99 | 7.9
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