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Road vehicles — Thermoplastics tubing for use in air
braking systems —
Part 2 : Installation on the vehicle and test methods

Véhicules routiers — Tuyauteries thermoplastiques pour freinage pneumatique — Partie 2 : Conditions de montage sur le
véhicule et méthodes d’essai

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.

The main task of 1ISO technical committees is to prepare International Standards. In exceptional circumstances a technical committee
may propose the publication of a technical report of one of the following types : -

— type 1, when the necessary support within the technical committee cannot be obtained for the publication of an Internationat
Standard, despite repeated efforts;

— type 2, when the subject is still under technical development requiring wider exposure;

— type 3, when a technical committee has collected data of a different kind from that which is normally published as an
International Standard (“’state of the art”, for example).

Technical reports are accepted for publication directly by ISO Council. Technical reports types 1 and 2 are subject to review within
three years of publication, to decide if they can be transformed into International Standards. Technical reports type 3 do not
necessarily have to be reviewed until the data they provide is considered no longer valid or useful.

ISO/TR 7628/2 was prepared by Technical Committee ISO/TC 22, Road vehicles.

The reasons which led to the decision to publish this document in the form of a technical report type 2 are explained in the
Introduction.
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0 Introduction

Certain technical objections were offered by member bodies at the final vote on ISO/DIS 7628/2. They referred particularly to the cold
impact test and to ultraviolet resistance : it was therefore agreed to carry out further testing with the purpose of reaching solutions
based on wider experience.

In the interim, it was proposed that part 2 of ISO 7628 be published in its present form but deleting the cold impact test, as a

Technical Report of type 2. Publication thereby allows dissemination of that part of the work which has already been generally
agreed.

1 Scope

This Technical Report (ISO/TR 7628/2) specifies minimum requirements for material, installation on the vehicle and test requirements
for thermoplastics tubing for use in air braking systems on road vehicles.

Part 1 of ISO 7628 covers dimensions and marking.

2 Field of application

Tubing meeting the requirements of this Technical Report is suitable for use up to a maximum working pressure of 1 000 kPa (10 bar)
and a temperature of —40 to + 100 °C.

Coiled tubing for use between tractor and trailer is not covered by this Technical Report.

3 References

ISO 1874/1, Plastics — Polyamide (PA) homopolymers for moulding and extrusion — Part 1 : Designation.
ISO 105/A, Textiles — Tests for colour fastness — Part A : General principles.

ISO 3795, Road vehicles — Determination of burning behaviour of interior materials for motor vehicles.

ISO 4080, Rubber products — Hoses — Determination of gas permeance.

4 Materials

Thermoplastics tubing, for example polyamide PA 11 or PA 12 (see ISO 1874/1), shall be extruded from 100 % virgin material.
Reinforcement of polyester or equivalent may be used for reinforced tubing.

NOTE — The work in formulating this Technical Report has shown that black-coloured tubing complying with it is capable of long service life. Black
colour is obtained by incorporating carbon black which, combined with other additives, improves the resistance to heat and light. The work doés not
permit evaluation of the performance of tubing in other colours.

5 Installation on the vehicle

5.1 Use of the connections on the vehicle

Conformity to this Technical Report ensures that tubing and connections assembled according to the requirements of the connection
manufacturer and tested as a unit can be used in braking systems.

5.2 Installation precautions
The installation conditions indicated by the connection manufacturer shall be respected.
Ensure that tubing and associated connections have been tested as an assembly according to this Technical Report (see annex B).

When installed in a vehicle, the tubing shall be routed and supported so as to eliminate chafing, abrasion, kinking or other mechanical ‘
damage, to minimize fatigue conditions and avoid excessive sag. \
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6 Tests

6.1 Quality and surface aspect

The tubing shall show no manufacturing faults, voids, cracks or lack of homogeneity which may affect service use. Additives shall be
evenly spread throughout the material.

6.2 Strength test

This test shall be conducted on three new samples of tubing each fitted with connectors, with the assemblies unpressurized, at an
ambient temperature of 23 + 2 °C and a relative humidity of 50 *+ 5 %. The length of the tubing shall be 150 mm between the con-
nectors.

Subject each assembly, via the connectors, to the relevant axial tensile force specified in table 1 at a rate of 100 mm/min.

No loosening or slipping shall occur.

Table 1 — Minimum tensile force

Outside diameter, mm 6 8 12 16
| Tensile force, N, min. 300 450 900 | 1200

6.3 Leak test
This test shall be carried out on three assemblies with lengths of tubing approximately 300 mm between the connectors.

The test consists of a temperature cycle from + 100 to —40 °C. The assemblies shall be immersed in silicone oil!) and held under
pressure with an inert gas or dry air.

Leak detection may be carried out by using either the principle of the test method described in ISO 4080 or with the method shown in
annex A2),

The temperature cycle and pressure test comprises the following steps :

— immerse the assembly in silicone oil at 100 = 2 °C for 1 h. At this temperature, subject the assembly under test to a pressure
of 1 500 kPa (15 bar) for 1 min;

— return to atmospheric pressure and allow the test device to cool to ambient temperature;

— then reduce the temperature to —40 * 2 °C and maintain for 4 h. At this temperature, subject the assembly under test to a
pressure of 1 500 kPa (15 bar) for 1 min;

— return to atmospheric pressure;

— increase the temperature to 23 + 2 °C and maintain for 1 h. At this temperature, again subject the assembly under test to a
pressure of 1 500 kPa (15 bar).

During the whole temperature cycle no visible leakage shall occur.

1) Silicone oil characteristics :

Colourless, viscosity at 25 °C 120 x 10—6 m2/s (20 cSt)
Density at 25 °C : 0,950

Refraction index 1 1,400

Gel point : —60°C

Surface tension 12 N/m2

Flash point : 230 °C

2) The latter method presents fewer operational hazards.
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6.4 Burst test

6.4.1 Hoop strength
This test shall be made on five assemblies. The length of the tubing between the connectors shall be approximately 450 mm.
Each assembly shall be capable of withstanding induced stress of 20 000 kPa given by the formula

p>a 2emin

Dmax — €min
where
p is the pressure for instantaneous burst, in kilopascals;
o is the maximum induced stress during the test, in kilopascals;
emin is the smallest measured wall thickness, in millimetres, after conditioning (see 6.4.2);

Dax is the maximum average outside diameter, in millimetres, after conditioning.

6.4.2 Conditioning of assemblies

6.4.2.1 Tubes that are more than two weeks (336 h) old after extrusion

Place the samples in air at 23 + 2 °C with 50 + 5 % relative humidity for two weeks.

6.4.2.2 Tubes that are less than two weeks (336 h) old after extrusion

Immerse i‘n boiling water as follows
— for 30 min for tubes 0,5 to 1,0 mm inclusive nominal wall thickness;
— for 60 min for tubes 1,25 to 2,5 mm inclusive nominal wall thickness.

Cool in water at 23 + 2 °C for 10 to 15 min.

Dry and keep for the following times before testing at 23 + 2 °C and 50 = 5 % relative humidity :
— 1 h min. for tubes 0,5 to 1,0 mm inclusive nominal wall thickness;

— 2 h min. for tubes 1,25 to 2,5 mm inclusive nominal wall thickness.

6.4.3 Test procedure

Hydrostatic pressure shall be applied smoothly without pulsation by means of a hydraulic pump or accumulator system, incorporating
a pressure gauge calibrated in kilopascals. Prior to the application of pressure, ensure that no air is present within the system.

The pressure is then applied so as to cause the tube to burst between 30 and 120 s after pressure is applied (optimum time 100 s).
The burst pressure is the maximum pressure obtained during test.

All five samples shall have a burst pressure higher than the calculated limit in 6.4.1. Fittings shall not separate from the tubing nor shall
the assembly visibly leak at less than this limit.

6.5 Deformation under pressure

This test shall be carried out on three assemblies. The length of tubing shall be approximately 450 mm between the connectors.

Condition the assemblies for 24 h at 23 + 2 °C.
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