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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 International Electrotechnical
Commissipn (TEC) 0N all matters o1 electrotechnical standardization.

Internationjal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart 3

Draft Interpational Standards adopted by the technical committees are circulated to the mémber bodies for voting.
Publicatiop as an International Standard requires approval by at least 75 % of the memberbodies casting a vote.

Internationjal Standard 1SO 15853 was prepared by Technical Committee ISO/TC(138, Plastics pipes, fittings and
valves for| the transport of fluids, Subcommittee SC 5, General properties of piges, fittings and valfes of plastic
materials and their accessories — Test methods and basic specifications.
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This International Standard specifies a method of preparing, by injection-moulding (see the note to clause 1),

tubular test p

ieces for the determination of the long-term behaviour of their constituent material.

Unlike the case of pipes, it is difficult to evaluate the resistance to internal pressure of injection-moulded piping
components such as fittings or valve bodies. In fact, the material properties determined would be falsified for various

reasons, suc
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Test pieces
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ogeneity of any strain in the product;

hat the product is shaped (e.qg. tees, elbows);

ence of weld lines and, sometimes, an injection point.

necessary to use test pieces injection-moulded in the form of a tube ‘imyorder to be able tg
behaviour under internal hydrostatic pressure of the compounds used for injection-moulding,

f the pipes.

produced in this way have a regular shape and uniform thickness without any weld line
ced in their walls are well defined.

7 for the determination of the resistance to internal*pressure;

D, or a similar method of extrapolation of hydrostatic stress rupture data, to determine the
tic strength of thermoplastics pipe materials;

2 for the determination of the MRS (minimum required strength) and the classification of the
b properties of the test pieces), and hence the measured values obtained, depend larg
processing of the material{ This means that the conditions of production must be harmoniz
est pieces reproducible. For this, the main parameters of the moulding procedure have to be
hand, the determination of the basic characteristics of the material requires very long and

Id be carried;out to verify, in particular, the degree of latent internal strain and the extent of a
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Thermoplastics materials — Preparation of tubular test pieces for
the determination of the hydrostatic strength of materials used for
injection moulding

1 Scope

This Inter
pieces for
used.

By using t
possible t
very samg

injection-moulded tubular test pieces in accordance with ISO 1167, to extrapolate the results in acco

method s
accordang

The tubul
regression

The basis

Neverthelgss, the method given is a general onejf.and the injection-moulding parameters have to be

every mat

NOTE
behaviour

2 Norm

The follow
this Intern

revision, and parties,to agreements based on this International Standard are encouraged to in

possibility

IEC maintgin registers of currently valid International Standards.

ational Standard specifies a general procedure for the production, by injectionsmoulding, g
the determination of the resistance to internal pressure. It also specifies the-design of the

ne same material as for injection-moulded piping components, such,as fittings, these test p
h determine the time-related behaviour of the fitting material under<hydrostatic pressure a
conditions as specified for extruded pipes. It is possible to test{he resistance to internal pr

ich as that specified in 1ISO 9080 in order to determine“the MRS, and to classify th
e with 1SO 12162.

hr test pieces also make it possible to verify individual points on previously establishe
curves as a minimum material test requirement.

established by this International Standard allews test pieces to be prepared reproducibly.

prial used.

f the compound used for the injection-moulding of piping components can also be extruded, then i
nay be investigated using eitherinjection-moulded or extruded tubular test pieces.
htive references

ng normative documents contain provisions which, through reference in this text, constitute
htional Standafd. At the time of publication, the editions indicated were valid. All standards 4

of applying the most recent editions of the normative documents indicated below. Member

f tubular test
mould to be

eces make it
hd under the
bssure of the
ance with a
material in
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s time-related

provisions of
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principles,

Iniartinn maoidinn Af tact cnacimanc nf tharmanlacticr matariglc
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and moulding of multipurpose and bar test specimens.

rt 1. General

ISO 580:—1), Injection-moulded unplasticized poly(vinyl chloride) (PVC-U), chlorinated poly(vinyl chloride) (PVC-C),
acrylonitrile-butadiene-styrene (ABS) and acrylonitrile-butadiene-acrylester (ABA) fittings — Behaviour to heat —

Oven and

liquid-bath methods.

ISO 1167:1996, Thermoplastics pipes for the conveyance of fluids — Resistance to internal pressure — Test

method.

1) To be published. (Revision of ISO 580:1990)
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ISO 3126:—32), Plastics piping systems — Plastics piping components — Measurement and determination of
dimensions.

ISO 9080:—3), Plastics piping and ducting systems — Determination of the long-term hydrostatic strength of
thermoplastics materials in pipe form by extrapolation.

ISO 9853:1991, Injection-moulded unplasticized poly(vinyl chloride) (PVC-U) fittings for pressure pipe systems —
Crushing test.

ISO 12162:1995, Thermoplastics materials for pipes and fittings for pressure applications — Classification and

designation — Overall service (design) coefficient.

3 Terms and definitions

For the purpgses of this International Standard, the terms and definitions given in clause 3 of ISO-294-1:1

4 Apparat
4.1 Mould

For the fabrig
of a single-ca

ation of injection-moulded test pieces, a single-cavity mould shall be used. Figure 1 shows &
lvity mould and Figure 2 shows the corresponding test piecest

The mould s

The heat-tral
the edge of t

Machining tg

pieces shall femain within 0,2 mm.

|

all be end-gated and the sprue diameter at the nozzle side shall be at least 5 mm.

ne mould or on the surface of the cavity are lessithan 5 °C.

lerances for the cavity itself will depend<tpon the material to be moulded. The diameter

DO6 apply.

n example

sfer system of the mould shall be designed so that temperature differences between any points along

pf the test

4.2 Injectign-moulding machine

4.2.1 Use gn automatic reciprocating-screw injection-moulding machine equipped with all the necessafy devices
for control ofthe moulding conditions (Seg’4.2.5).

4.2.2 The mould-closing force (shall be high enough to prevent the formation of excessive flash punder any
operating conditions.

4.2.3 The sgrew shall be‘af-a type (e.g. diameter, length, thread height, compression ratio) suitable for uge with the
injection-moulding material concerned. It is recommended that a screw with a diameter in the range betwgen 18 mm
and 40 mm He used(see ISO 294-1).

4.2.4 The ratio.of the screw stroke volume to the shot volume shall, in general, not be less than 1:10 or|more than

1:2 (i.e. betw

eenég%_a,nd_gn O vvalitma afficiancy)
A YOrHHRE-SHIGIEeREY -

With thermally sensitive thermoplastics, a lower ratio may be required. The ratio shall not be so high, however, that
crosslinking starts.

2) To be publi

shed. (Revision of ISO 3126:1974)

3) To be published. (Revision of ISO/TR 9080:1992)
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htion holes 6  Ejection pins
7  Direction of injection

The moulding is ejected in two) steps, as follows:

B and 9 move away frem-plane B, together with the moulding, until the ejection pins are stopped
off at the sprue);

Imoves away frofn,plane A until the moulding drops out.

Figure 1 — Example of a single-cavity mould

Dimension
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Figure 2 — Injection-moulded test piece (  d,, = 50, pipe series S6,3)

(the moulding

in millimetres
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4.2.5 The control system shall be capable of maintaining the operating conditions within the following ranges:

O injection pressure +3 %;
O injection time +0,05s;
O hold pressure +5 %;
O hold time +5 %;
O melt temperature +3 °C;
O mould tgmperature +3°C upto 80 °C;
+5 °C above 80 °C;
O shot mags +1 %.
4.2.6 A caliprated needle-probe pyrometer accurate to £1 °C shall be used to measuré-the temperature of the
melt. A calibjated surface pyrometer accurate to =1 °C shall be used to measure the temperature of the|surface of
the mould capity.
5 Test pieces
5.1 General
The tubular |injection-moulded or extruded test pieces are for_usé in the hydrostatic pressure test specified in
ISO 1167.
5.2 Injectign-moulded test pieces

Injection-moullded test pieces shall have one end closed, as shown in Figure 3.

NOTE Injg
comparative a

The nominal
thickness wil

The free leng
the minimum|

bction-moulded test pieces with a longitudinal weld line and both ends open should preferably H
hd investigative purposes only.

outside diameter d,, of theftest pieces shall be between 25 mm and 110 mm inclusive
depend on the material ¢concerned.

th | of the test pieces, excluding the ends, shall be 3d,,, except for test pieces with d, = 50

length shall be 140)mm.

e used for

The wall

for which

Figure 3 — Test pieces produced by injection-moulding (upper test piece)
and extrusion (lower test piece)


https://standardsiso.com/api/?name=d988b86dccdb4f74fadeb511f2152dff

©1SO ISO 15853:1999(E)

5.3 Extruded test pieces

Extruded test pieces shall have both ends open, as shown in Figure 3, and shall be capped afterwards for the
subsequent pressure test.

Test pieces may be obtained from an extruded pipe.

The nominal outside diameter d,, of the test pieces shall be between 25 mm and 110 mm inclusive. The wall
thickness will depend on the pipe series for the material concerned.

The free length |, of the test pieces, excluding the extremities, shall be 3d,,, with a minimum of 250 mm.

6 Injectipn-moulding process

If necessaly, the material shall be conditioned prior to processing.

Adjust the|moulding conditions until the mouldings are free of sink marks, voids and other faults and have minimum
flash.

Keep the ipjection velocity low to allow for the high length:diameter ratio and thin wall of the moulding.
NOTE 1 For many thermoplastics, an injection velocity of 80 mm/s + 40 mm/savilkbe suitable.

Discard the mouldings until the machine has reached steady-state operation. Then record the operatipg conditions
and start dollecting test pieces.

NOTE 2 |tis advisable to check that no decomposition of the material has occurred during the moulding procdss by carrying
out suitablg tests such as comparison of the melt flow rate and Ksvalue with the values for the raw material. The|results should
be within the values specified in the relevant product standard. @r,by the raw-material supplier.

During thel moulding process, maintain the steady-state conditions by suitable means, e.g. by control of the injection
volume or|the shot mass.

Maintain the hold pressure until the material in‘the gate region has solidified, i.e. until the mass of the moulding has
reached a|maximum value under these cenditions.

The followjng injection-moulding data shall be recorded:
a) the mpuld surface temperature, in degrees Celsius;
b) the mglt temperaturesin degrees Celsius;

c) the injection time,\in seconds;

d) the injectiofi;pressure, in megapascals;

e) the haldtime, in seconds;

f)  the hold pressure, in megapascals;

g) the cycle time, in seconds;

h) the calculated average injection velocity, in millimetres per second;
i) the ambient temperature, in degrees Celsius;

j) the shot mass, in grams.

Carry out post-moulding heat treatment of the test pieces only for materials for which the intended product is also
heat-treated and under the same conditions.
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