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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$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International ElectrotechfiigtJ«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’ﬁld in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm s are circulated to the member bodies for voting. Publication as an
International Standard requires app é)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qne of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible fo

o@/e}ﬂifying any or all such patent rights.

ISO 16232-9 was prepared by Technical Com@gtee ISO/TC 22, Road vehicles, Subcommittee SC 5, Engine
tests.

ISO 16232 consists of the following parts, under the,@mral titte Road vehicles — Cleanliness of components
of fluid circuits: s

)

— Part 1: Vocabulary L .
%

— Part 2: Method of extraction of contaminants by agitatio%
— Part 3: Method of extraction of contaminants by pressure rir@
— Part 4: Method of extraction of contaminants by ultrasonic technl@s

— Part 5: Method of extraction of contaminants on functional test benc@&

— Part 7: Particle sizing and counting by microscopic analysis 6

— Part 6: Particle mass determination by gravimetric analysis
— Part 8: Particle nature determination by microscopic analysis }

— Part 9: Particle sizing and counting by automatic light extinction particle counter &Z

— Part 10: Expression of results (p
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Introduction

The presence of particulate contamination in a fluid system is acknowledged to be a major factor governing
the life and reliability of that system. The presence of particles residual from the manufacturing and assembly
processes will cause a substantial increase of the wear rates of the system during the initial run-up and early
life, and may e\ﬂ\cause catastrophic failures.

introduced during uild phase is necessary, and measurement of particulate contamination is the basis of

control.
(04

The ISO 16232 series h
and performance of mod
single or a few critically siz
extraction liquid and of all con

In order to achi ;eliable performance of components and systems, control over the amount of particles

en drafted to fulfil the requirements of the automotive industry, since the function
utomotive fluid components and systems are sensitive to the presence of a
rticles. Consequently, ISO 16232 requires the analysis of the total volume of
jnants collected using an approved extraction method.

The ISO 16232 series has been% on existing ISO International Standards such as those developed by
ISO/TC 131/SC 6. These Internati Standards have been extended, modified and new ones have been
developed to produce a comprehensiv«( ite of International Standards to measure and report the cleanliness
levels of parts and components fitted toNutomotive fluid circuits.

This part of 1ISO 16232 defines a method of gyutomatic counting to determine the particle size distribution of

contaminants which have been removed e component under test and collected using an approved
extraction method. L
*
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Road vehicles — Cleanliness of components of fluid circuits —

Part 9:
Particle sizing and counting by automatic light extinction
particle counter

1 Scope O
P Q

This part of 1ISO 16232 de methods for determining the size distribution of particulate contaminants
extracted from automotive onents using techniques described in 1SO 16232-3, ISO 16232-4 and
ISO 16232-5, using automatic lig 6tinction particle counter instruments (APC).

It only applies to the analysis of the \(ﬂgle volume of extraction liquid.

The size range of particles that can béS?]easured by this technique is limited to < 70 um(c), because of the

method of calibration used (ISO 11171). I-@ever, the calibration can be extended to other sizes provided that
it is agreed and included in the Inspection Dg@'nent.
s

This technique is only applicable to measuring p@icles contained in clear, single phase liquids.

*

Q)
2 Normative references é

The following referenced documents are indispensab?r the application of this document. For dated
references, only the edition cited applies. For undate @ rences, the latest edition of the referenced
document (including any amendments) applies. 5

ISO 11171, Hydraulic fluid power — Calibration of automatic parté€l&counters for liquids

ISO 11943, Hydraulic fluid power — On-line automatic particle-co@g systems for liquids — Methods of
calibration and validation O,

ISO 16232-2, Road vehicles — Cleanliness of components of fluid circuité— Part 2: Method of extraction of
contaminants by agitation

ISO 16232-3, Road vehicles — Cleanliness of components of fluid circuits — L3 Method of extraction of
contaminants by pressure rinsing

ISO 16232-4, Road vehicles — Cleanliness of components of fluid circuits — Part®. Method of extraction of
contaminants by ultrasonic techniques

ISO 16232-5, Road vehicles — Cleanliness of components of fluid circuits — Part 5: Method of extraction of
contaminants on functional test bench

ISO 16232-7, Road vehicles — Cleanliness of components of fluid circuits — Part 7: Particle sizing and
counting by microscopic analysis

ISO 16232-10, Road vehicles — Cleanliness of components of fluid circuits — Part 10: Expression of results
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