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INTERNATIONAL STANDARD

ISO

7671:1991(E)

Polypropylene (PP) pipes and fittings (jointed by means of
elastomeric sealing rings) for soil and waste discharge (low

and h}gh temperature) systems inside buildings —

Specifications

1 Scoppe

This Interpational Standard lays down the specifica-
tions for polypropylene (PP) pipes and fittings, with
nominal dutside diameters of 32 mm to 200 mm, in-
tended foy domestic installation inside buildings for

a) soil an[d waste discharge pipelines (including the
ventilation of these pipes), and

b) interndl rainwater pipes

for the transportation of domestic waste wéaters”
(low and high temperature).

The pipeqd and fittings are for jointing_ by means of
elastometllfic sealing rings only.

This Interpational Standard maysalso be applied to
pipes, fittings and joints for_discharges of industrial
origin, prpvided chemicalcapd temperature resist-
ance is taken into account)

dicated below. Members of IEC and
registers of currently valid Internation

ISO 265-1.1988, Pipes and fittings of p|
als — Fittings for domestic and industr
— Basic dimensions: Metric serié
Unplasticized poly(vinyl chloride) (P

ISO 580:1990, Injection-moulded
poly(vinyl chloride) (PVC-U) fittings -
Test method and basic specifications.

ISO 1043-1:1987, Plastics — Symbols —
polymers and their special characteris

ISO 3127:1980, Unplasticized polyy

ISO maintain
al Standards.

astics materi-
al waste pipes
s — Part 1:
C-U).

unplasticized
- Oven test —
Part 1: Basic

tics.

inyl chloride

(PVC) pipes for the transport of fluigs — Determi-

nation and specification of resistand
blows.

1ISO 3478:1975, Polypropylene (PP) pip
nation of longitudinal reversion.

ISO 3480:1976, Polypropylene (PP) pip
permissible longitudinal reversion.

ISO/TR 7024:1985, Above-ground dra

e to external

es — Determi-

bs — Maximum

ijnage - Rec-

ommended practice and techniques f

r the installa-

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All stan-
dards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-

1) For the definition of the term “domestic waste waters”

2) To be published.

tion of unplasticized polyvinyl

chloride (PVC-U)

sanitary pipework for above-ground sysltems inside

buildings.

ISO 8283-3:—2 Plastics pipes and fittings — Dimen-
sions of sockets and spigots for discharge systems
inside buildings — Part 3: Polypropylene (PP).

refer to annex A or, alternatively, to national regulations.
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3 Material

3.1 The material shall consist of propylene
homopolymer and/or propylene copolymer to which
may be added only those additives needed to facili-
tate the manufacture of sound, durable pipes and
fittings with good surface finish and opacity.

When required by national regulations, further ap-
propriate additives may be used to retard the
flammable properties of the material.

4.1.2 Wall thickness

The wall thickness shall
table 3.

Table 3 — Wall thickness

be in accordance with

Dimensions in millimetres

Nominal outside diameter Minimum wall t
D e

min

hickness

32

3.2 The use
work materia

40

of the manufacturer’'s own clean re-
from pipes and fittings made to this

standard is permitted. No other rework material

shall be used),

3.3 Pipes an
against therm

NOTE 1 Resi
1ISO/TC 138.

4 Geomet

d fittings shall be sufficiently stabilized
[I ageing and ultraviolet (UV) light.

tance to UV light is under study within

rical characteristics

4.1 Pipe dimensions

411

Nomingl outside diameter

The nominal ¢utside diameter D shall be in accord-
ance with table 1; the permissible deviation on the

outside dianjeter shall be

in accordance with

table 2.
Table |1 — Nominal outside diameter
Dimensions in millimetres
32 | 40 | 5( 63 | 75 | 90 | 110 [y125| 160 | 200

Values taken
pipes for the
ameters and 1

from I1SO 161-1(1978, Thermoplastics
transport of fluids'y= Nominal outside di-
ominal pressdpes’— Part 1: Metric series

Table 2 — P@rmissible deviation on nominal outside

50
63
75
90
110
125
160
200

WO NTas ol -
—“ NN Wb o

Py
_(OA

4.1.3 Length of pipe

The nominal€length of a pipe shall be melasured as
shown in figure 1. For pipes with sockets,|the nomi-
nal lengthlis considered to be the distancg between
the ends minus the socket depth. For practical rea-
sonsythis length is measured to the outgide of the
socket.

The nominal pipe length / shall be agreefl between
purchaser, user and manufacturer.

4.2 Dimensions of fittings

4.2.1 Basic dimensions

Basic dimensions of fittings shall be gien by the
manufacturer, and the dimensions shall e defined
as in ISO 265-1.

4.2.2 Wall thickness

The wall thickness shall be at least eqpal to the
minimum wall thickness of the pipe of the [same size
unless otherwise specified in 4.3.2.

diameter
umensions m minimeires
Outside diameter
nom min. max.
32 32 32,3
40 40 40,3
50 50 50,3
63 63 63,3
75 75 75,3
90 90 90,3
110 110 110,4
125 125 125,4
160 160 160,5
200 200 200,6

4.3 Socket and spigot dimensions of pipes
and fittings

4.3.1 Basic dimensions

Basic dimensions of sockets and spigots of pipes
and fittings shall be as given in ISO 8283-3.

4.3.2 Wall thickness of sockets on pipes and fittings

The minimum wall thickness of sockets for seal ring
joints shall meet the requirements of table4 (see
figure 2 for an example).
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Practical measuring point

l

M\
NZZ 7227772772227 7727227272222 22222272
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Practical measuring point

e3

LTI L ZZ77277777 7777227277222 20N

With chamters — V. _ .

2272727277777 7 VA L7727 27727

without chamfer — {—— - — — - —— - oo —

Nominal Length of.plpe, (

Figure 1 — Nominal pipe length apdidefinitions
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Figure 2 — Details of ring-sealed socket
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Figure 3 —- Example of a seal retaining cap
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When a seal ring is firmly retained by means of a
seal ring retaining component (see figure3 for an
example), the wall thickness of the socket in this
area and that of the seal ring retaining component
may be added together to achieve the required e;
dimension provided that they are not separated by
the seal ring.

The minimum values of ¢; given in table 4 apply only
to those parts of the ring seal zone where the liquid
in the pipe comes into contact with the fitting. For

those parts that do not come into contact with the
liquid, i.e. beyprd—the—desighated—ring—soalpoint;

treatment, each fitting shall be dropped freely in
various positions on to a flat concrete floor from the
heights specified below:

— for D < 75 mm, drop from (2 ‘2-')

+0,1

— for D > 75 mm, drop from (1 "5) m.

If none of the specimens is damaged in the test, the
fittings shall be accepted. If one fitting is damaged,
the test shall be repealed with five further fittings.
None of these last five fittings shall be damaged.

thinner walls afe permitted.

Table 4 — Minimum wall thickness of sockets on
pipes and fittings
Dimensions in millimetres

Nominal outsidp o 1) 0. 2)
diameter 2 3
D min. min.
32 1.7 1
40 1.7 1
50 1.7 1
63 1.7 1
75 1,8 1.1
90 1.3
110 2,5 1.5
125 2,8 1,8
160 3,6 2,2
200 4,5 2,7
1) ¢, =09¢
2) e, =055

Retaining capq or rings may be made to-Other de-
signs and from|polymers other than PP provided that
they conform t¢ the same functional dimensions and
test requiremepis as applied to sockets with either
loose or fixed geal rings.

In all cases, the components™shall meet the func-
tional test requirements specified in clause 7.

5 Mechanicaltest requirements

NOTE 2 In the context of this test, “damagel, means any
visible split or any complete breakage in the)b¢ody of the
fitting. Surface scratches, scuffing, or chipping| of edges
which may occur in the test does not constitute|damage.

6 Physical test requirements

6.1 Longitudinal reversion of pipes

The longitudinal réversion of the pipes shajl not ex-
ceed 2 % as indicated in 1SO 3480 and shgll be de-
termined ins aecordance with ISO 3478 {oven or
liquid bath),

6.2 ‘Oven test of fittings

When tested in accordance with annex (, fittings
shall not exhibit excessive blistering, delamination,
cracking or weldline splitting. Near to ngrmal in-
jection points, the depth of penetration of cracks,
etc., shall not exceed 50 % of the wall thigkness at
that point. When fittings are moulded by e%vd gating

(for example, ring or diaphragm) techniques, the
depth of penetration of cracks, etc., shall be not
greater than 25 9% of the corresponding socket
depth.

7 Functional test requirements (type tests)

7.1 Watertightness

Joints between pipes and fitlings, pipes apd pipes.
and fittings and fittings shall not leak when|tested in
accordance with annex D

5.1 Pipe impact strength

The true impact rate (TIR) shall be not higher than
5 % when tested in accordance with 1SO 3127 and
under the test conditions specified in annex B.

5.2 Fitting impact strength (type test)

Five fittings of each diameter and type applicable
(homopolymer or copolymer) shall be conditioned
for at least 30min at a temperature of
23 °C + 2 °C for homopolymers and 0 °C + 1 °C
for copolymers. Within 10 s after the conditioning

7.2 Airtightness

Joints between pipes and fittings, pipes and pipes,
and fittings and fittings shall remain airtight when
tested in accordance with annex E.

7.3 Elevated-temperature cycling test

The test assembly used shall meet the requirements
given in either annex F or annex G. Where national
standards specify which of these two tests is to be
used, they shall be complied with.
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Annex H specifies the information to be provided
and the symbols to be used in the test report.

8 Elastomeric sealing elements

All elastomeric sealing elements shall be as speci-
fied by the manufacturer of the fittings.

The sealing elements shall not have a detrimental
effect on the pipes or fittings, i.e. they shall not
cause the test assembly to fail the functional tests.

ISO 7671:1991(E)

10.2 Fittings

Fittings shall be marked with at least the following
information:

manufacturer’s name or trade mark;

fitting material (may be given on packing only in
the case of PVC, provided this information is not
required on each article by national authorities);

nominal diameter of fitting;

9 Delivery conditions

The interpal and external surfaces of pipes and fit-
tings shall be smooth and free from grooving, blis-
tering anfl any other surface defect. The materials
shall not|contain visible impurities or pores. Pipe
ends shall be cleanly cut, and the ends of pipes and
fittings shfall be square with the axis of the pipe.

10 Marking

Pipes, fitfings and sealing rings shall be marked
clearly and indelibly so that legibility is maintained
for the life¢ of the products under normal conditions
of storagg¢, weather and use.

The marKings may be integral with the product or
on a label. The markings shall not damage the
product.

10.1  Pipes

Pipes shqll be marked with at least thé\following in-
formation

— manufacturer’s name or trade mark;

— pipe nLaterial;
— nominjal diameter of pipe;

I wallthiekness of pipe;

— nomin|

— manufaeturing information, in plain text or in
code, lpreviding traceability of the production pe-

10.3 Sealing rings

Sealing rings shall be marked with 3
lowing information:

No markings are required on sealing |
moulded to pipes or fittings or any

classification (where applicable);
values of angles, if any;

manufacturing inforfpation, in pl
code, providing traceability of the

ain text or in
production pe-

riod to within the,year and month and the pro-

duction site if the manufacturer i
several national or international
given ompacking only, provided t

5 producing at
sites (may be
his information

is notrequired on each article by national au-

thotities);

the number of this International
be given on packing only, provide

Standard (may
d this informa-

tion is not required on each artigle by national

authorities).

manufacturer’s name or trade maf

nominal dimension of ring;

manufacturing information, in pl
code, providing traceability of the
riod to within the year and the pr
the manufacturer is producing at s
or international sites.

t least the fol-

ain text or in
production pe-
bduction site if
everal national

ings which are

other marked

riod to within the year and month and the pro-
duction site if the manufacturer is producing at
several national or international sites;

— the number of this International Standard.

Pipes with a nominal laying length up to and includ-
ing z, metres shall be marked at least once. Pipes
with a nominal laying length greater than z, shall be
marked at intervals of z; metres at the most. The
values of z, and z; shall be as specified by the au-
thorities in each country.

component.

10.4 Designation of the material (in
accordance with ISO 1043-1)

PP (homopolymer pipes)

PP-C (copolymer pipes)

PP (homopolymer and copolymer fittings)
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Annex A
(normative)

Definition of domestic waste waters

domestic waste waters: Waters discharged and di-

verted into the

sewage system. in particular

waters from normal househoulds, offices, old

people’s homes, hotels, schools, etc)). 3

a) waters that
and have |

have become altered in composition
ecome fouled (or impure) by being

used domesgtically (including waters from flush-

ing systemsg
necessary ¢

containing human excrement and, if
r authorized, animal excrement, and

b) rainwater, if a separate discharge,chan

available.

Such waters never have a temperature e
100 °C continuously for more’than 2 min ar
pH value normally in the nange pH 2 to pH

Annex B
(normative)

Determination of resistance to-external blows

B.1 Test mpthod and apparatus

See ISO 3127.

Should any te

after impacting,

specimen show excessive distoftion
further testing on this specimen

shall be discgntinued; further specimenssshall be

taken to contin

e the testing, to ensure alcumulative

total number of strikes.

B.2 Test cg

The test temg
homopolymers

nditions

erature shall~be 20 °C + 2 °C for
and 0 °C. ™1 °C for copolymers.

The mass of fhe falling weight and the fall height

shall be select

pd from table B.1.

Table B.1 — Mass and fall height|

nd

hel is not

xceeding

d have a

12.

Nominal outside Mass o.f falling Fall Height
diameter weight
D
mm g nm
+10 20
0 0
32 500 1900
40 500 1000
50 500 1000
63 500 2(Q00
75 500 2400
90 1000 2900
110 1000 2400
125 2000 2000
160 2000 2400
200 2000 2000
NOTE — The values for flame retardant homopolymer
pipes are under discussion.
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Annex C
(normative)

Oven test for fittings

C.1 Apparatus C.3 Test procedure
c11 O\ien, in which the fittings can be exposed to See ISO 580.
a tempergture of 150 °C + 2 °C.

C.2 Tept pieces

Select thrjee test pieces from each type of fitting.

Annex D
(normative)

Watertightness test

D.1 Apparatus D.3 Procedure

D.1.1 Apparatus, to which the test assembly can be If the joint to be tested permits deflgction, perform
connecte‘l, allowing a controlled water pressure to the test with the test assembly under the maximum
be applief. possible deflection of the axis withou{ forcing.

Connect the test assembly (see clause D.2) to the
precision pressure gauge (D.1.2). By gllowing water
to enter the test assembly, gradually increase the

D.1.2 Precision pressure gauge.

D.2 Test assembly internal pressure from 0 MPa to 0,05/ MPa (0 bar to
0,5 bar) over a period of not greater than 15 min and

Pipes, fittings and joints if-accordance with this In- maintain the pressure of 0,05 MPa (0,5 bar) for at

ternational Standard infall other respects shall be least 15 min.

used.

The conngction (jeint) shall be made in accordance D.4 Test requirement

with the manyReturer’s instructions The test requirement (see 7.1) shall|be fulfilled for

all types of test assembly, including those combining
mmimu Spigot ends and maximum sockets.
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Annex E
(normative)
Airtightness test
E.1 Apparatus E.3.3 Open the water inlet valve. When the as-

cambli; ic half £l $lad 1o $~n oy wha
Semoly iS namn 1uir, mat is 1o say wnen water flows

E.1.1 Apparatlls, to which the test assembly can be

connected, allg
applied.

A suitable app

E.1.2 Precisio

wing a controlled air pressure to be

hratus is shown in figure E. 1.

h pressure gauge or manometer.

E.2 Test assembly

Pipes, fittings

nd joints in accordance with this In-

ternational Stdndard in all other respects shall be

used.

The connectio
with the manu

The test asse
pipe mounted

(joint) shall be made in accordance
acturer’s instructions.

mbly shall consist of a specimen of

n two clamped blocks. Seal one end

of the pipe wi

end of the pi
sealed at all o

h a plug that has a combined water

e. The joint or fitting shall thep be

and air inlet. I{sert any fitting or joint into the open

a water outlet
in the sealing

en ends with plugs, one of which-has
and shut-off valve mounted eentrally

blug.

E.3 Procedure

E.3.1 Apply

strong solutien”of soapy water or

detergent arand the annular space between the

mouth of the fi

ting and the-pipe.

E.3.2 Opent
inlet valve on

e water outlet valve and close the air

he/pipe shut-off.

Tfom the outlet, ctose the water met_anpd outlet

valves.

E.3.4 Open the air inlet valve ,and increase the
internal air pressure to 0,0Y\MPa + 0[001 MPa
(0,1 bar 4+ 0,01 bar) at ambienOtemperature. Main-

tain this pressure for 5 mip-

E.3.5 Note, during this 5 min period, gny leaks
which occur betweenthe mouth of the fitting and the
pipe, and which-dre evident by the formation of
bubbles.

E.3.6 Déflect the pipe manually in the socket of the
fitting ugtil it reaches the maximum permigsible de-
flection for the particular joint under test. Carry out
thiss\v deflection at 0°, 90°, 180° and 270° (see
figure E.1), maintaining it for 1 min in each of these
directions.

E.4 Test requirements

No water leaks shall occur, but if bubbles
any time during the test, a new application
water or detergent shall be made. If there
continuous emission of bubbles during thg
joint shall be deemed not to meet the req
of the test.

hppear at
of soapy
is still a
test, the
lirements

The test requirements (see 7.2) shall be fylfilled for
all types of test assembly, including those gombining
minimum spigot ends and maximum sockets.
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Alr Intet
o5m Level of water for test shall be

~ half of pipe Internal bore

Seallng plug
with water outlet

water Intet Water outlet

Sealing plug with
water and alr Inlets

Loose bushes to allow all slzes i / Directions|of movement
of plpes to be accommodated on of fitting guring test
the same test fixture

S

—e—

@

ocks split and held
ggether with wing-nut -

=g

270% & - -90"

J
180°
End_etevation (indicating directions of deflection during the test)

Figure E.1 — Test assembly for airtightness test
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FA

The test asse
of pipes with

assemblies W

figure F.1. Insta

wall or frame

no other suppo|

behind the s

Annex F
(normative)

Elevated-temperature cycling test — 1500-cycle test

Test assembly

(measured at the point of entry) over a
1 min (30 I/min);

period of

bly shall consist of a vertical stack
ttings and two near-horizontal pipe
ith fittings in accordance with
lation shall be carried out on a firm
vith guide and anchor brackets, with
It of the test assembly.

ckets of each pipe length. Guide

Anchor bracke{ shall be located directly below or

brackets shall
near-horizontal

e placed not less than 10]) apart for
assemblies. (An exception to this is

the first pipe in

the near-horizontal line from the in-

let, where pos]ible sagging is to be measured.)

Room for exp
all spigot ends
of fittings. The
sembly shall

absorbing intet

F.2 Proced

F.21 Carry o
assembly unde

F.2.2 Subject
hot and cold
schedule for 1

a) 30| of wate

nsion of pipes shall be provided for
of pipes, but not for the spigot ends
entry of hot water into the test as-
be direct; there shall be no heat-
mediate pieces.

re

ut a watertightness test on the\test
r the conditions described in G.3.1.

the test assembly to theé passage of
water according to™the following
500 cycles:

r at a temperature of 93 °C + 2 °C

b) rest and drain period of 1 min;

c) 301! of water at a temperature_of 15 °Q

(measured at the point of entty) over a
1 min (30 I/min);

d) rest and drain period of.¥ min.
F.3 Test requirements

F.3.1 On completion of the test, fill the
sembly with\water, at a temperature not e
20 °C, to &head of 0,5 m. Leave for a mini

+ 5 °C
period of

test as-
xceeding
mum pe-

riod of 1&min and then visually check for Idaks. Any

leakage ‘shall be deemed a failure of the

sembly.

F.3.2 Check for sagging between guide
at a distance of 5 from any individual bra
sagging greater than 0,1/) shall be deemed

F.4 General information

See annex H.

test as-

brackets
cket. Any
a failure.

10


https://standardsiso.com/api/?name=d76edc3b1a3a05ff7ced0c334d3d5a3f

e==== Fixed points

o o= Gulde brackets Varlable angle

85" to 90° LJ

Cold Hot
water water

Sagging measuring

[ polnt
0 ]

[ 2

P'DEI D: 40 mm Ol‘ 50 mm

\U

g

ISO 7671:1991(E)

Varlable angle

85° to 90"
Sagging measuring
polnt
Pipe: 75 mm < 0 <110mM
a

0

NOTE - The tittings shallbe assembled without undue stresses. The test assembly
Illustrated I's only representative and the positlons of the Joints are not
mandatory but shoutd follow appropriate Installation techniques (see

1SO/TR 7024)and the manufacturer’s Instructions.

Figure F.1 — Test assembly for elevated-temperature cycling test (1500 cycles)
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Annex G
(normative)

G Test assembly

re cy
P4

cling test — 5-cycle test

D~

c) record the sagging /; and f, betwe
brackets.

en guide

The test asserJ\bly shall consist of a vertical stack
of pipes with flttings and two near-horizontal pipe

assemblies
figure G.1. Instg
wall or frame

no other suppo|

Anchor bracke
behind the sd
brackets for n
positioned as s

It shall be che
no sagging gre
tween two guid

Devices shall
cated in figure
Jo of the test as

Room for expg
all spigot ends
of fittings. The
sembly shall

absorbing inte

G.2 Proced

G.2.1 Test th
airtightness in

G.2.2 Subjec
hot and cold
schedule for 5

with

_______ in accordance with
llation shall be carried out on a firm
vith guide and anchor brackets, with
it of the test assembly.

s shall be located directly below or
ckets of each pipe length. Guide
ear-horizontal assemblies shall be
hown in figure G.1.

rked that the test assembly exhibits
ater than 0,1D at the mid-point be-
e brackets (see figure G.1).

be provided, and positioned as indi-
G.1, to measure any sagging f; and
sembly.

nsion of pipes shall be provided for
of pipes, but not for the spigot ends
entry of hot water into the tes}-as-
be direct; there shall be no.heat-
mediate pieces.

ure

e assembly forwatertightness and
accordance withyG'.3.1 and G.3.2.

the test assembly to the passage of
water “\according to the following

cycles;

a) circulation

bf water at 93 °C 4+ 2 °C for 15 min,

G.2.3 After completion of the cycling fest,

the watertightness test again, as described

G.3 Tightness test procedures

G.3.1 Watertightness

Carry out the following procedure:

each_joint by filling the installation with
Maintain the pressure for a period of 1
d) Take note of any leaks at each joint.
G.3.2 Airtightness

Carry out the following procedure:

a) Seal off the ends of the test assembly.

socket ends of joints with soapy water.

Apply an air pressure of 001 MPa (0
ambient temperature.

Maintain the pressure for a period of 1

Take note of any leaks, evident throug
mation of bubbles.

carry out
in G.3.1.

Seal off thelewer end of the test assemply.

Apply a pressure of at least 0,01 MPa (0,1 bar) to

water.

min.

Coat the annular space between spligot and

1 bar) at

min.

h the for-

at a flow-rate of 0,3 I/s (18 I/min);

b) circulation of water at 15 °C + 5 °C for 10 min,
at a flow-rate of 0,3 I/s (18 I/min).

During the cycl

ing test

a) check that the temperature of the water remains
constant within the specified limits,

b) note any le
“incidents”

results,

12

aks from the test assembly and any
which may have an influence on the

G.4 Test requirements

G.4.1 The joints shall remain watertight
tight before and after the 5-cycle test.

and air-

G.4.2 The sagging at the mid-point between two

guide brackets shall not exceed 0,1D.

G.5 General information

See annex H.
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Figure G.1 — Test assembly for elevated-temperature cycling test (5 cycles)

Alternative types

of fitting

b)

d)
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1(E)

Annex H
(normative)

Cycling tests — General information for both 1500-cycle and 5-cycle tests

HA Test report

The test repo
tion:

a) a statemer]
(i.e. 1500-g

b) the types
used in the

f) results of leakproofness tests after the cycling
test;

t shall include the following informa-
t indicating the cycling test carried out
ycle or 5-cycle test);

and dimensions of the components
test assembly;

c) all test panfameters;

d) results of
test;

e) observatio

eakproofness tests before the cycling

hs during the cycling test;

g) any sagging noted;
h) results of final inspection of the test agsembly;
i) all details not provided/or’in this International

Standard, as well as @ny incidents which might
have had an influepCe,on the results.

H.2 Key to symbols

The symbolstysed to specify or report on|a test as-
sembly shall>comply with ISO/TR 7024.
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