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1. SCOPE:

This SAE Aerospace Information Report (AIR) discusses the design choices and engineering trade-
offs available to the system designer in the efficient selection and application of Last-Chance filters in
contrast to main or primary system filters.

1.1 Purpose:
This document explains the use of secondary (or Last-Chance) filters in fluid systems.

2. APPLICABLE DOCUMENTS:

The following publications form a part of this document to the extent specified herein. The latest issue
of SAE publications shall apply. The applicable issue of other publications shall be the issue in effect
on the date of the purchase order. In the event of conflict between the text of this document and
references cited herein, the text of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

2.1 SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AIR844 Sensitization and Corrosion in Stainless Steel Filters

AIR887 Liquid Filter Ratings, Parameters and Tests

AIR888 Fine Wire Mesh for Filter Elements

ARP901 Bubble-Point Test Method

ARP1383 Impulse Testing of Hydraulic Actuators, Valves, Pressure Containers and Similar
Fluid System Components

AS4059 Cleanliness Classification for Hydraulic Fluids
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3. DEFINITION:

A secondary filter is one most often installed immediately upstream of a fluid system component, and
downstream of the primary filter, to provide positive protection only to that component from potential
catastrophic failure caused by large patticle ingestion. Sometimes several secondary filters are
provided in series as integral parts of system components.

4. BACKGROUND:

In theory, large particles that can cause catastrophic failures in a fluid system are stopped by the main
system filters. This is true only for the contaminant in the flow path immediately upstream of the filter.

Contaminants are generated and ingested throughout the system, frequently passing through a critical
component on their way to the primary or main system filters.

Vast numbers of particles are present in typical fluid systems, and the majority are under 15 pm as can
be seen in the cleanliness levels listed in AS4059. This part of the contaminant spectrum is removed
by primary or main system filters, which are designed to receive the full system flow and to remove and
retain large amounts of fine contaminants. They may include accessory devices such as bypass
valves, automatic shutoffs, differential pressure indicators as well as other features for maintenance
and system reliability. Primary filters are traditionally placed in the pump discharge lines, system
return lines, and pump case drain lines.

The fine particles removed by the primary filter are considered to be a major factor in fluid system
component wear and the removal of the fine particles has been demonstrated as useful in controlling
wear rates.

5. FUNCTION OF SECONDARY FILTERS:

Well filtered fluid systems, with respect to main system filters, are still subject to occasional, sudden,
catastrophic component failure caused by large particles, which can enter the system, or be released
downstream of the primary or main system filters. The function of secondary filters is to protect system
components against ingression of large particles released in the system.
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