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British Standard Specification for

Evaluating particulate contamination

of hydraulic fluids

Part 3. Methods of bottling fluid samples

Spécification de I’évaluation de la contamination par particules des fluides hydrauliques
Partie 3. Méthodes de mise en bouteilles des échantilions de fluides

Spezifikation fiir die Auswertung der Teilchenverschmutzung von Druckflussigkeiten
Teil 3. Verfahren zur Abflillung von Flussigkeitsproben auf Flaschen

Foreword

This Part of this British Standard has been prepared under
the direction of the Mechanical Engineering Standards
Committee and is one of a group of British Standards
related to the evaluation of particulate contamination of
hydraulic fluids.

This Part is based upon a more extensive document,
Technical Specification No. 76, issue No. 1, published by
the Society of British Aerospace Companies (SBAC) and is
suitable for wider use in general fluid power applications.
It is considered to be more rigorous in its requirements
than 1SO 4021 which the United Kingdom has not
approved. The British Standard includes requirements for
bottle sampling from containers and reservoirs, which are
not included in ISO 4021.

Other Parts in this group are:
Part 1 : 1978 [ISO 3722 — 1976] Qualifying and
controlling of cleaning methods for sample containers

Part 2 : 1978 [ISO 4402 — 1977] Method of calibrating
liquid automatic particle-count instruments (using AC
Fine Test Dust contaminant)

Additional Parts implementing further international
standards will be published in due course.

1. Scope

Procedures are described for obtaining bottle samples of
hydraulic fluid from fluid power systems and containers
for subsequent processing and evaluation by any approved
method.

Two preferred methods are described as follows.

(a) Bottle sampling from operating systems via sampling
valves (dynamic source).
(b) Bottle sampling from static sources, i.e. containers
which can be agitated.
A further, non-preferred, method is described for bottle
sampling from reservoirs in functional systems which have
no sampling valve.
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2. Reference

The title of the standards publication referred to in this
standard is given on page 3.

3. Bottle sampling from operating systems

3.1 Introduction. This method involves the taking of
bottle samples of hydraulic fluid from operating fluid
power systems via sampling valves provided for that purpose.

As it is important that the fluid samples should represent a
functioning condition of the hydraulic power system, they
should, for comparison purposes, be taken at the same
location of each type of system. To satisfy this requirement
the designer should specify strategic sampling points,

which should preferably be at a point of turbulence.

It is desirable that the sampling point should be a valve
which is permanently installed. Care should be exercised,
when laying down the sampling procedure, to ensure that
the sample is not affected by filters or external pumping
systems connected to the system for maintenance purposes.
It is important that significant operational demands be
made on the system during the period that the sample is
being taken.

3.2 Equipment. The following equipment shall be
provided.

(a) A sampling valve which is so designed that it does not
retain or generate particulate matter, either by
mechanical means or by erosion of parts subjected to
high velocity flow conditions.

The valve or any tubing shall be suitably capped or
protected to prevent the ingress of particulate matter
when not in use.

(b) A sampling bottle, which should®e pffippne ¢l ea

glass having approximately 250 m/| cam(fyy, Ud{p
mouthed and fitted with a polypropylén ﬂgrea ed chp.
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A closure provided with a suitable internal liquid
resistant seal (e.g. clean plastics film or premoulded
insert) are suitable alternatives.
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(c) Distilled or demineralized water.
(d) A liquid detergent, which is water soluble.

(e) Propan-2-ol (isopropy!l alcohol (IPA)) reagent grade,
0.45 pm membrane filtered.

() Petroleum ether, boiling range 100 °C to 120 °C, or
a suitable non-flammable solvent, 0.45 ym membrane
filtered.

3.3 Preparation and cleaning of equipment. The sampling
valve shall be kept protected by a protection cap at all
times when it is not in use. Prior to extracting the sample,
the sample bottle and closure shall be cleaned by employing
the following procedure.

(a) Wash with warm tap water containing detergent.
(b) Rinse with warm tap water.

(c) Rinse with distilled or demineralized water.

(d) Rinse thoroughly with filtered propan-2-ol.

(e) Rinse thoroughly with filtered solvent as defined in
3.2 (f).

(f) Allow to drain for a few seconds, then fit the cap
under clean conditions; alternatively, allow the bottle to
dry before fitting cap.

It is recommended that bottles be cleaned to achieve a
blank count of less than 500 particles above 5 ym per
bottle by the counting method which will ultimately be
used to count the hydraulic fluid sampled.

A standard procedure for qualifying and controlling
cleaning methods for hydraulic fluid sample containers is
described in BS 5540 : Part 1.

3.4 Method of sampling

3.4.1 Take a sample of hydraulic fluid under the conditions
prescribed by the system designer (see 3.1). Prior to taking
the sample, the exterior of the sampling valve and the
adjacent parts shall be thoroughly cleaned.

3.4.2 Take a clean, sealed sample bottle. Inspect to ensure
that no loose matter lies in the region of the closure.
Loosen the closure, but do not remove, and place the
bottle in a convenient position.

3.4.3 Remove the protection cover from the sampling
valve or tubing, open and bleed off at least twice the
volume of the sampling line, but not less than 100 ml, of
fluid into a waste container in order to flush the sampling
system.

3.4.4 Remove the closure from the bottle and, without
interrupting the flow from the valve, substitute the bottle
for the waste container. Collect a sufficient volume of
sample (at least 150 ml) relevant to the subsequent
processing method and then remove the sample bottle
(and replace the waste container).

3.4.5 Reinstall the bottle closure and seal.

3.4.6 Close the sampling valve and replace protection.

3.5 Data record. Label the bottle sample with the
following information.

(a) Sample reference number.

(b) Location of sample source.
(¢) Sampling method.

(d) Date and time of sampling.
(e) Fluid type.

(f) Processing method to be used.
(g) Comment/notes, if any.
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4. Bottle sampling from containers

4.1 Introduction. This method involves the taking of
bottle samples of hydraulic fluid from containers which
can be agitated.

4.2 Equipment. The following equipment shall be
provided:

(a) as listed in 3.2 (b) to (f) inclusive;
(b) lint free wipers;
(c) precleaned plastics film.

4.3 Preparation and cleaning of equipment. Prior to
extracting the sample, the sample bottle and container shall
be cleaned by employing the following procedure.

(a) Clean and check the sample bottle as specified in 3.3.

(b) Wipe clean and wash down with filter solvent

(see 3.2 (f)) the external surfaces of the container adjacent
to the filler cap, paying particular attention to the area
from which the sample will be taken.

4.4 Method of sampling

(a) Ensure that the sample is representative by vigorously
agitating the fluid within the container.

(b) Directly the container is ready, remove the sealing
cap and sample by pipette (see 5.4) or pour at least

100 ml to waste and then, without interrupting the flow,
substitute the sample bottle for the waste container.

(c) Collect a sufficient volume of sample (at least
150 ml) relevant to the subsequent processing method
and then remove the samp'e bottle.

(d) Reinstall the bottle closure and seal.

(e) Cover or reseal the top of the container with
precleaned plastics film in the event of further samples
being required.

4.5 Data record. Label the bottle sample in accordance
with 3.5.

5. Bottle sampling from reservoirs

5.1 Introduction. This method involves the taking of
samples from reservoirs in systems which do not have
sampling valves. It is non-preferred and should be carried
out only if no other means are available.

When adopting this method, it is preferable that it be
carried out whilst the system is functioning. If this is not
feasible, sampling should be carried out immediately on
shut down. Samples shall not be taken from any drain
points.

5.2 Equipment. The following equipment shall be
provided:

(a) as listed in 3.2 (b) to (f) inclusive;

(b) a glass pipette of suitable length to reach below the
surface of the fluid.

5.3 Preparation and cleaning of equipment. Prepare and
clean the sampling bottle and pipette as specified in 3.3,
and additionally prepare and clean the external surface of
the reservoir as specified in 4.3 (b).

5.4 Method of sampling

(a) Remove the reservoir filler cap and strainer and insert
the pipette to reach the approximate mid depth of the
fluid.

(b) Ensure the pipette does not come in contact with
the sides ot either the filler or the reservoir, or BMments
the bottom of the reservoir.
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