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Foreword 

IISO (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 Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 13477 was prepared by Technical Committee ISO/TC 138, Plastics pipes, fittings and valves for the 
transport of fluids, Subcommittee SC 5, General properties of pipes, fittings and valves of plastic materials and 
their accessories — Test methods and basic specifications. 

This second edition cancels and replaces the first edition (ISO 13477:1997), which has been technically 
revised. 
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Thermoplastics pipes for the conveyance of fluids — 
Determination of resistance to rapid crack propagation (RCP) — 
Small-scale steady-state test (S4 test) 

1 Scope 

This International Standard specifies a small-scale (S4) test method for determining the arrest or propagation 
of a crack initiated in a thermoplastics pipe at a specified temperature and internal pressure. 

This International Standard is applicable to the assessment of the performance of thermoplastics pipes 
intended for the supply of gases or liquids. In the latter case, air can also be present in the pipe. 

NOTE This test method was developed using monolayer thermoplastics pipes. Its applicability to multi-layer/coated 
pipes has yet to be fully confirmed and is under study. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 161-1, Thermoplastics pipes for the conveyance of fluids — Nominal outside diameters and nominal 
pressures — Part 1: Metric series 

ISO 1167-1, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of 
the resistance to internal pressure — Part 1: General method 

ISO 3126, Plastics piping systems — Plastics components — Determination of dimensions 

ISO 11922-1, Thermoplastics pipes for the conveyance of fluids — Dimensions and tolerances — Part 1: 
Metric series 

3 Terms and definitions 

For the purposes of this International Standard, the terms and definitions given in ISO 161-1 and ISO 11922-1 
apply. 

4 Symbols and abbreviated terms 

di,min minimum internal diameter, in millimetres, of pipe 

dn nominal external diameter, in millimetres, of pipe 

en nominal wall thickness, in millimetres, of pipe 
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lc longitudinal crack length, in millimetres, on the outer surface of the pipe specimen, measured from 
the centre of the striker blade 

RCP rapid crack propagation 

SDR standard dimension ratio (dn/en) 

T nominal test temperature, in degrees Celsius, as specified by referring standard 

Tcond conditioning temperature, in degrees Celsius, of pipe (see Clause 9) 

5 Principle 

A section of thermoplastics test pipe of specified length, conditioned to a specified test temperature and 
containing a fluid at a specified test pressure, is subjected to an impact near one end, designed to initiate a 
fast-running longitudinal crack. The crack-initiation process itself is designed so that it disturbs the test pipe as 
little as possible. 

The test temperature and/or test pressure are as defined in the referring standard. 

The fluid or mixture of fluids is identical to that used in the intended application, or is a substitute fluid which 
gives equivalent results. The temperature of the fluid is between the test temperature and the laboratory 
temperature. 

Rapid decompression ahead of the propagating crack is retarded by internal baffles and by an external cage 
which restricts flaring of the test pipe at the edges of the fracture. Retardation of decompression maintains the 
crack tip stress at a level approaching that of the hoop stress in the pipe developed by internal pressure. This 
technique achieves steady-state RCP in a short pipe specimen at a lower pressure than that necessary to 
achieve propagation in the same pipe using a full-scale test (FST). 

The test pipe is subsequently examined to determine whether arrest or propagation of the crack has occurred. 

From a series of such tests at different pressures but at a constant temperature, the critical pressure or critical 
hoop stress for RCP can be determined (see Annex A). 

Similarly, by testing at a series of temperatures but at a constant pressure or hoop stress, the critical 
temperature for RCP can be determined (see Annex B). 

This test involves fracture of a pipe test piece pressurized with a compressible fluid, normally air. Therefore, 
the appropriate safety precautions should be taken with respect to noise and the risk of flying debris. 

6 Test parameters 

It is assumed that the following parameters will be set by the referring product standard: 

a) the diameter(s) and series of the pipe(s) to be tested; 

b) the pressurizing fluid(s), e.g. air, or air plus water and proportion; 

c) the test pressure(s); 

d) the test temperature(s), see Clause 9. 
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