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1. SCOPE:

This SAE Aerospace Information Report (AIR) discusses the design choices’and engineering trade-
offs available tothe system designer in the efficient selection and application of Las{-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 systgms.
2. APPLICABLE DOCUMENTS:
The following pyblications form a part of this document to the extent specified herein| The latest issue
of SAE publicatipns shall apply. The applicabletissue of other publications shall be {he issue in effect
on the date of the purchase order. In the event of conflict between the text of this dpcument and
references cited herein, the text of this dogument takes precedence. Nothing in thisldocument,
however, supergedes applicable laws and regulations unless a specific exemption has been obtained.

2.1 SAE Publicatipns:

Available from| SAE, 400¢<€emmonwealth Drive, Warrendale, PA 15096-0001.

AIR844 Sensitization and Corrosion in Stainless Steel Filters

AIR887 Liguid Filter Ratings, Parameters and Tests

AIR888 L Eine 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

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
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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 particle ingestion. Sometimes several secondary filters are

provided in serie

BACKGROUND

s as integral parts of system components.

In theory, large
system filters. T

Contaminants al
component on tff

Vast numbers off
be seenin the c
by primary or mg
retain large amg
valves, automat
and system relig
return lines, and

The fine particle
component wea
wear rates.

FUNCTION OF

Well filtered fluid
catastrophic con
downstream of t
components aga

articles that can cause catastrophic failures in a fluid system aré'stg
his is true only for the contaminant in the flow path immediately-ups

e generated and ingested throughout the system, frequently passing
eir way to the primary or main system filters.

particles are present in typical fluid systems, arnd'the majority are un
eanliness levels listed in AS4059. This part ofithe contaminant spe
in system filters, which are designed to receive the full system flow g
unts of fine contaminants. They may include accessory devices sud
c shutoffs, differential pressure indicators as well as other features
bility. Primary filters are traditionally’placed in the pump discharge
pump case drain lines.

5 removed by the primary-filter are considered to be a major factor i
- and the removal of the'fine particles has been demonstrated as us
SECONDARY FILTERS:

systems;-With respect to main system filters, are still subject to occ

ne primary or main system filters. The function of secondary filters is
instlingression of large particles released in the system.

pped by the main
tream of the filter.

through a critical

der 15 ym as can
ctrum is removed
nd to remove and
h as bypass

r maintenance

:li(;es, system

N fluid system
eful in controlling

gsional, sudden,

nponentfailure caused by large particles, which can enter the systeim, or be released

to protect system



https://saenorm.com/api/?name=d2e8d2a4ec0dcdbb76d8d03664517ac0

SAE AIR4057 Revision A

6. SOURCES OF CONTAMINATION TO SECONDARY FILTERS:

7.
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7.2

Large, potentially destructive particles such as machining chips, braze and weld flash, core sand,
gasket material, TFE tape shreds, gear tooth wear particles, wiper fibers, carbon particles, burrs that
fail at their attachment points, and O-ring chips can enter the system in any of the following ways:

Built into new or recently overhauled components.
From each make or break of connections (e.g., the assembly of ordinary line fittings).
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Secondary filters are most effective when installed at the inlet of the components to be protected, so
that the entire flow to the component is filtered. Components vary widely in complexity (a multi-
function servo actuator or a simple orifice or a restrictor or a poppet type relief valve are examples)
and should be analyzed for contaminant sensitivity on an individual basis, to achieve the best
locations and removal ratings for their secondary filters.
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7.3 The designer should also recognize that complex components may already contain integral
secondary filters supplied as part of subtier components (precision orifices with small built-in screens
for example) and that these devices must be recognized and compensated for in the selection of a
secondary filter to protect the entire component. In this case the removal rating of the larger inlet
filter should be finer than that of smaller downstream screen to ensure adequate life of the smaller
filter. Another way of saying this is when several secondary filters function in series in the same
component, it is important that their removal ratings become progressively coarser to prevent
plugging of the downstream, and generally physically smaller, filters.
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Exclusion of elastomers in coarse Last-Chance filters for extended seal maintenance.

9. SECONDARY FILTER SUGGESTED LOCATIONS:

9.1

9.2

Immediately upstream of the component to be protected so that all of the flow entering is filtered to
the desired level.

Inside the component as an integral part of the assembly, to filter all of its flow, or to filter only that
portion of the flow necessary to protect a particularly vulnerable part of the device.
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9.3

9.4

9.5

At the outlet of a contamination-sensitive component that sees reverse flow.

At the outlet of a known generator of large particle contamination to prevent circulation in the system.
The effect of possible reverse flow will have to be considered.

Upstream of important, but seldom used or dead ended components.

10. SECONDARY FILTER REMOVAL RATING:
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TABLE 1

Removal'Rating of
Main:System Filter

Removal Rating of
Secondary Filter

35 um absolute

70 um absolute

150 ym absolute

250 ym nominal

Below.3\um

3-30{gm absolute

31-100 uym absolute

Greater than 100 um absolute
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In many cases, 250 yum nominal rating (approximately 0.010 in) is adequate protection for orifices and
other relatively large openings and is particularly useful for third or fourth tier protection (third and
fourth filters in series).

Absolute filtration ratings, which are easily bubble point tested, should be specified so as to guarantee
the maximum size of hard spherical particles passed by the filter. An added benefit of the fixed pore
size (sintered mesh or other proven media) filter is the control of media migration. If any part of the
filter is released downstream the purpose of the Last-Chance filter is defeated. Unfortunately, filters
coarser than 200 ym absolute cannot be accurately bubble point tested on a production basis.
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