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Foreword

This British Standard has been prepared under
the authority of the Rubber Industry Standards
Committee. It covers hydrostatic tests and pressure
impulse tests and forms part of a comprehensive
series.of British Standards describing methods for
carrying out all the tests normally applied to the
whole range of rubber and plastics hoses.

In appendix A details are given of methods
standardized by Technical Committee ISO/TC 45

PART*2 7k

Appendix
A. Corresponding ISO documents

B. Additional data, to be obtained from the

associated hose specifications, for the
application of the test methods in this
standard
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4. Apparatus for volumetric stiffness test
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(‘Rubber and rubber products’) of the International
Organization for Standardization (ISO), in which the

procedures are the same as in the corresponding

methods in this British Standard.

For definition of terms, attention is dtawn to
BS 3558 *Glossary of terms used in.the rubber

industry’.

Attention is drawn to the Health and Safety at Work etc. Act 1974. The :
tests described in this Part involve hoses being subjected to extreme conditions A
and it is therefore essential that both management and test personnel comply

with the requirements of the Act to ensure that adequate safety precautions

are observed,
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Methods of teét for
Hoses

Part 2. Hydraulic pressure tests

1. Scope

This Part of BS 5173 covers hydrostatic proof test
miethods, including measurement of dimensional
stability, for general industrial rubber hoses,
hydraulic rubber hoses, oil suction and discharge
rubber hoses and plastics hoses; a dilation test method
applicable to fuel-dispensing pump rubber hoses; and

' a volumetric stiffness test method for hydraulic rubber . .
hoses. It also covers pressure impulse methods, both : ™
with and without vx’briti@_/_orﬂmlgjor hydraulic -

-/rubber hoses "and a pressure impulse method for
A thermoplastics hoses.

2. Referenceas

The titles of the British Standards referred to in this
standard are listed on the inside back cover.

3. General ' . :
All tests shall be carried out at 23 + 2 °C unless - B
otherwise specified or agreed between manufacturer
and purchaser.

Details of the test and the results obtained on each
test piece shall be reported as indicated in the
appropriate test method clause. :

Details of the additional data required for the
application of the test methods in this standard are
given in appendix B.

Pages 4 to 5 deleted.
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5. Dilation test for fuel-dispensing pump
rubber hoses

5.1 Introduction. This test method measures the
volumetric dilation of a hose assembly of 3.6 m length

- ataspecified pressure and is applicable specifically to

fuel-dispensing pump rubber hoses. Two test pieces
shall be tested and the mean dilation determined. The
test results shall not be considered as valid unless the
individual values differ from the mean by less than
25 % of the mean.

5.2 Apparatus. The test apparatus is as shown in
figure 3.

5.3 Test procedures. Two types of test may be carried
out, one in which the hose is twisted axially and one
in which it is not.

5.3.1 Test without axial twisting

5.3.1.1 Valves Aand E shall be closed and valve B
positioned to connect pressure gauge, air vessel and
gauge glass tube to the atmosphere.

5.3.1.2 Valves C and D shall be opened to flush the
hose assembly with water and remove all air.
5.3.1.3 Valve D shall be closed and valve A opened to
bring the water level in the gauge glass tube to the
datum mark. Valve C shall be closed and the water
level rechecked against the datum mark.

5.3.1.4 Valve B shall be positioned to close the air
exhaust and connect the air supply through to the

_-gauge glass tube.

5.3.1.5 Valve E shall be opened and the air pressure
reducing valve adjusted to supply a constant air
pressure of 2 bar* to the gauge glass tube. The water
level reading in the gauge glass tube shall be taken.
5.3.1.6 The air pressure shall be reduced to 0.2 bar
and the water level reading again taken.

5.3.1.7 The dilation result shall be found by
subtracting the reading obtained in 5.3.1.6 from that
obtained at 5.3.1.5. A maximum value for this dilation
result shall be stated in the hose specification.

5.3.2- Test with axial twisting

5.3.2.1 The procedure described in 5.3.1.1 to 5.3.1.5 -
shall be carried out.

5.3.2.2 After the air pressure is raised to 2 bar, the
hose shall be twisted axially through 360 ° in both the
clockwise and anticlockwise directions, and the
maximum reading of the water level taken.

5.3.2.3 The air pressure shall then be reduced to
0.2 bar, the hose twisted axially through 360 ° in
both the clockwise and anticlockwise directions, and
the maximum water level reading again taken.

5.3.2.4 The dilation result shall be found by subtracting
the reading obtained in 5.3.2.3 from that obtained
in 5.3.2.2.

*1 bar = 105 N/m? = 100 kPa.

11 centistokes (cSt) = 107 m?/s.
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5.4 Test report. The test report shall include the
following information:
(a) the nominal bore:
(b) the date of manufacture and batch number or
- reference if known;
(c) method of manufacture and details of
reinforcement;
(d) the number of this British Standard, i.e.
BS 5173:Part 2;
(e) whether the test was with or without axial -
twisting;
(f) the mean dilation and the individual results
obtained.

6. Volumetric stiffness test for wire-reinforced
hydraulic rubber hoses

6.1 Introduction. This test is intended to determine
the relationship between the change of the internal
volume of a flexible hose and the change in internal
pressure, in order to facilitate the prediction of an
effective bulk modulus value appropriate to a hose/
fluid system. It is a specialized test and should be
carried out only at the specific request of the
purchaser.

6.2 Apparatus

6.2.1 A small capacity (2 ml to 5 ml per stroke) hand
operated pump capable of operating on water at a
pressure equal to the maximum rated working pressure
of the test hose is required.

6.2.2 An accurately calibrated pressure gauge (e.g.
Bourdon tube) with a range of 1 to 1.5 times the
rated working pressure of the test hose is required.
The gauge shall be of sufficient precision to allow
accurate determination of nine nominally equal
increments of pressure between zero and the rated
working pressure of the hose. The gauge shall be
constructed in a manner that permits the effective
removal of free air from any fluid chambers within
the gauge.

6.2.3 A series of laboratory measuring cylinders
complying with the requirements of BS 604 having
capacities from 5 ml to 50 ml, each capable of being
read to an accuracy of 2 % of its nominal capacity is
required.

6.2.4 Two small isolating valves of a type which
maintain a constant fluid volume in the closed
position are required. One of these valves shall be
capable of being operated to give a controlled rate of
flow at any pressure differential between zero and the
maximum rated working pressure of the test piece.
Both valves shall be capable of preventing any flow
through, or leakage from, the valve when working on

a fluid of 0.5 ¢St to 1 ¢St viscosity at pressures up to,

and equal to, the maximum rated working pressure of
the test hose.
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Tee valve

Air exhaust
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reducing
valve

Pressure gauge
Oto4 bar*

Air vessel
{50mm dia.x 300mm long approx.

Ote—————7Zero or datum mark

Scale in 2 ml.
divisions up to 56 mi

supply

*1 bar = 10° N/m?* =100 kPa.

6.2.5 A rigid metallic bar 3.05 m long is required,
having a cross section which will pass freely through
the bore of the fittings attached to the ends of the
test hose.

6.2.6 A 250 mm length of 0.5 mm bore stainless steel
capillary tubing formed into a ‘U’ shape with one end
firmly attached and sealed into the outlet side of the
flow-controlling isolating valve detailed in 6.2.4is
required.

6.2.7 Appropriate adaptors are required to attach the
end fittings of the hose directly to the isolating valves.
The adaptor attaching to the flow-controlling isolating
valve shall be arranged to receive the pressure gauge
described in 6.2.2 on the hose side of the valve.

6.3 Test fluid. Water which has been vigorously boiled
for several minutes and then allowed to cool to reduce
the amount of entrained and dissolved air is required.

D
¢ A
. Hose assembly
on test
/
" [ 4 03¢ |

Figure 3. Apparatus for dilation test on fuel-dispensing pump rubber hose

6.4 Test piece. A 3 m length of hose shall be used for
the test to minimize the significance of any change in
stiffness caused by the end fittings.

The internal volume of the hose used for later
calculation shall be determined over the exact length
of hose exposed between the ends of the fittings.

6.5 Test assembly. A schematic diagram of the test
assembly is given in figure 4.

The test piece shall be assembled with suitable end
fittings and connected at the lower end by an isolating
valve to the hand pump (see figure 4).

The 3.05 m bar shall then be placed in the bore of
the test piece to maintain reasonable alignment of the
hose without the possibility of subjecting it to tension
or torsion.

At the upper end of the test piece shall be fitted
the flow-controlling isolating valve, to the outlet of
which is sealed the 250 mm length of capillary tubing.

The pressure gauge shall be fitted between the test '
picce and the isolating valve so as to indicate the
pressure in the hose.
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