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RATIONALE 

Revision B was created to clarify cleaning requirements and the filter element cleaning guide table. In addition, the document 
has been significantly updated editorially. 

FOREWORD 

Satisfactory cleaning methods can be developed for most "cleanable" filter elements. The technical or economic feasibility 
of the cleaning method may be limited, however, by: 

• The incompatibility of filter element construction materials,  

• By mechanical weaknesses 

• The lack of corrosion resistance to withstand repeated or continued cleaning 

• By the presence of unusually tenacious contamination 

These factors should be considered when selecting approaches to the development of specific methods. 

The primary reason for cleaning filters is to eliminate the cost of the replacement of them. Additional considerations include: 

• The reduction of logistic problems in stocking new replacement filter elements.  

• The conservation of strategic materials and skills in the event of a national emergency. 

When considering all of these factors, the total cost of cleaning should be less than the total cost of replacement for a given 
situation. While process economy is desirable for its own sake, economic evaluation and decision for a particular case can 
be undertaken by the user alone. 

The applicable cleaning processes are mainly determined by the geometry and materials of construction used in the filter. 
Additionally, final cleanliness requirements and the characteristics of contamination plugging the filter should be considered. 
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1. SCOPE 

This SAE Aerospace Information Report (AIR) provides technical information to assist the development of specific cleaning 
methods for those filter elements which are designated as "cleanable" and cannot be cleaned by simple and obvious 
procedures. 

1.1 Purpose 

The purpose of this report is to provide details of economical and technically sound methods for cleaning and testing filters. 
These methods are intended to provide a uniform basis for the development of detailed procedures by the prospective 
users. 

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 International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724776-4970 (outside USA), www.sae.org.  

AIR844 Sensitization and Corrosion in Stainless Steel Filters 

AIR888 Fine Wire Mesh for Filter Elements 

ARP599 Aerospace - Dynamic Test Method for Determining the Relative Degree of Cleanliness of the Downstream 
Side of Filter Elements 

ARP725 Evaluating Effectiveness of Filter Element Cleaning Methods 

ARP901 Bubble-Point Test Method 

ARP4386 Terminology and Definitions for Aerospace Fluid Power, Actuation and Control Technologies 

3. GENERAL FILTER ELEMENT CLEANING INFORMATION 

The general problem of establishing a program for developing filter element cleaning methods may be divided into a study 
of cleaning technology and an investigation of required test methods. Because of the immediate need for uniform, 
economical methods, emphasis should be placed on the application of existing information rather than new research. 
Specific objectives which are developed to fulfill general program requirements should be attacked by an inductive process 
of problem definition and measurement of results, followed by appropriate action. 

3.1 Cleaning 

Cleaning is an empirical art for which few scientific principles have been established. While an extensive cleaning technology 
and literature exist (especially in the fields of metal finishing, chemical process industry maintenance, and 
electronic-component cleaning), the successful application of these techniques requires both experiment and judgment. A 
prerequisite to a rational cleaning procedure specification is knowledge of the cleaning process mechanisms, filter material 
and geometry characteristics, and contamination composition. Cleaning methods will be restricted by considerations such 
as the cost and safety of the process. Cleaning limitations also dictate the filter construction design and the contamination 
specification limits. 
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3.1.1 Cleaning Mechanisms 

While any real cleaning process combines a number of simultaneous reactions, the abstract description of characteristic 
mechanisms is a useful tool for predicting process effects. Classifications of commonly used processes are found in 
metal-finishing literature. 

3.1.2 Filter-Construction 

The materials and geometry of a filter dictate chemical and physical limitations of the cleaning process. These limitations 
are deciding factors in selecting a cleaning procedure. Conversely, filter design considerations should include the 
requirement of responding to and withstanding the proposed cleaning procedure. Filter data is available from the 
manufacturers. Also refer to AIR888. 

3.1.3 Contamination 

Although knowledge of dirt composition is useful in selecting a cleaning process, especially if certain chemical types 
predominate, practical considerations require an assumption that various types of dirt may be present. Then each category 
of contamination can be attacked in logical sequence with suitable cleaning mechanisms. The cleaning method is not 
required to completely remove all types of contamination, however, but should only produce a result which is functionally 
and economically acceptable. 

3.1.4 Testing 

Test methods for determining the effects of a cleaning process should be predicated on previously defined product 
requirements which are capable of rejecting dirty or damaged filters if the process becomes inadequate or harmful. Since 
the cleaned filter should be functionally satisfactory, three major test areas are implied: dirt holding capacity, residual 
contamination, and physical or chemical damage. The test methods should be economically feasible as well as technically 
sound. 

3.1.5 Dirt Capacity 

The cleaning process should restore the dirt-holding capacity to substantially new-filter condition. Since dirt-loading tests 
before and after cleaning are only for information purposes, non-simulative tests should be used. 

3.1.6 Residual Contamination 

The cleaned filter should not contain residues which are detrimental to the filter or the system in which it will be installed. 
Tests should be employed to detect harmful residues. 

3.1.7 Filter Damage 

The cleaning process selected should not affect the fit, form, or function of the filter. Chemical or metallurgical damage may 
result from the cleaning process or be the result of previously undetected damage such as carbide precipitation or 
sensitization in stainless steel wire mesh. Physical damage may be detected by inspection tests such as "bubble-point" 
testing or lot based destructive metallurgical tests 

3.1.8 Summary 

Filter element cleaning methods should be developed by an orderly approach based on objective knowledge rather than 
opinion. Since cleaning is an art which depends on the detail definition of cleanliness requirements and process parameters, 
where the best methods are usually proprietary, only general direction can be given. Ultimate responsibility for the 
application of basic cleaning and testing methods should be assumed by the user. 

4. FILTER ELEMENT MATERIALS, CONTAMINANTS, THEORY, AND CURRENT PRACTICES OF CLEANING 

4.1 General 

This section presents basic data on filter element materials of construction, contaminants, and some information on cleaning 
theory and current cleaning methods. 
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4.1.1 Filter Element Materials 

A study of the filter elements being produced has led to the classification covered in 4.1.3. Classes of filter elements for 
which cleaning methods should be developed are established herein. The filter elements are classified by materials of 
construction to allow the determination of compatibility with the cleaning methods. 

4.1.2 Filter Elements Excluded 

Any filter elements which do not fall into these classes should be handled as special cases. There will be many filter elements 
that will fall into the categories listed because of their materials of construction which, because of their size and configuration, 
will be comparatively low priced. Filter elements which cost less than the direct cleaning cost should not be cleaned but 
should be discarded and replaced. The only exception to this would be a case of non-availability of replacement filter 
elements. 

Examples of excluded types are plastic membrane, felted fiber, woven nonmetallic fiber, and granule beds. 
Non-compatibility of cleaning compounds, with the operating fluid of the systems from which the filter element was removed, 
is another case which may result in exclusion of filter elements from the cleanable category unless these fluids are removed 
with a suitable pre-cleaning operation. 

4.1.3 Classes of Cleanable Filter Elements 

The following listing covers filter elements which are used in large quantities in various service operations at the present 
time. The classifications listed are meant only to embrace types in current use and are not intended to include other 
hypothetical possibilities and combinations. 

4.1.4 Complete Stainless Steel Construction 

The filter element media and all parts of the support structure are stainless steel, and no other material is used, either as a 
joining or repair agent. 

4.1.5 Stainless Steel and Brazing Alloys 

The filter element media and support structure are stainless steel. The filter element components are joined together with 
either a silver or copper brazing material. 

4.1.6 Stainless Steel and Epoxy 

The filter element media and support structure are stainless steel. Epoxy is used as an filter element repair or bonding 
material. 

4.1.7 Stainless Steel, Aluminum, and Epoxy 

Stainless steel is used as the filter element media, aluminum for the supporting structure, and epoxy to join the components. 

4.1.8 Copper-Based Alloys 

All components of the filter element are made of a copper-based alloy. 

4.1.9 Copper-Based Alloys and Epoxy 

All components of the filter element are made of copper-based alloy, and epoxy is used as a bonding agent. 

4.1.10 Multiple Materials 

Many filter elements are made with carbon steel plated with cadmium in conjunction with both aluminum and stainless steel. 
Fiber glass is very popular as a disposable filter media. The cleaning of fiber glass filter media is not recommended. 
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4.2 Contaminants 

This section covers the type of contamination which collects on filters to obstruct fluid flow in normal fluid systems and which 
should be removed during cleaning. This report is not concerned with chemical reactions, heat effects, nuclear radiation 
effects, absorption, electromotive displacement, and metallic deposition, etc., on the filter element materials. Stains on the 
filter elements are excluded from consideration except where they have significance beyond that of color alone. 

Because almost all known materials can be collected on filter elements during their life, this section should necessarily be 
used only as a guide in the analysis of the cleaning problem facing the filter user. Consideration of the probable sources of 
the contaminant and the expected materials from these sources, coupled with the cleaning techniques described in other 
sections of this report should prove to be an effective approach to the filter cleaning problem. 

4.2.1 Definition of Contamination 

Contamination is defined as foreign matter contained in, or potentially capable of being contained in, a system fluid (liquid 
or gas). This foreign matter is capable of moving along with the system fluid and of being deposited upon or forming upon 
system filters. It may be in a solid, gelatinous, liquid, or gaseous form. 

4.2.2 Particulate Contaminant 

Particulate contaminant is defined as solid particles of contaminant which are insoluble in the system fluid under operating 
conditions. They may vary in shape from spherical particles to wires and fibers. 

4.2.3 Gelatinous Contaminant 

Gelatinous contaminant is defined as semirigid colloidal agglomeration of a solid contaminant with a high percentage of 
liquid. It may include bacteria or other microorganisms. 

4.2.4 Liquid Contaminant 

Liquid contaminant is defined as any foreign liquid which can be carried in the system fluid and/or in a filter element. 

4.2.5 Gaseous Contaminant 

Gaseous contaminant is defined as any foreign gas which can be carried in the system fluid and/or in a filter element. Since 
this contaminant is primarily a system state and problem, it will not be discussed further in this section. 

4.3 Types of Contaminant 

The basic types of contaminants derived from normal sources may include particulate contaminants and fluid decomposition 
products. The following list includes those contaminants most likely to be encountered in the cleaning of service-dirtied filter 
elements. Possible sources for these materials also are listed. 

4.3.1 Metals 

This group consists of the free metallic particles generally introduced into the working fluid by component wear, machining 
operations, handling, system-filling equipment, and ambient air conditions. 

4.3.2 Fibers 

There are two general categories of fibers: organic and inorganic. Typical organic fibers include cellulose, polymeric, protein 
(wool and hair). Typical inorganic fibers include asbestos, glass, mineral wool, and metal. They generally originate from 
cleaning of system parts with rags, settling or airborne particles into open portions of the system, fluid additions, packaging 
materials, clothing and bodies of assembly and maintenance personnel, and migration from system components. 

4.3.3 Polymers and Resins 

PTFE, paint, elastomers, epoxy, rubber, and plastics from system seals are typical of this group. Scuffing of plastic system 
components, sealants shedding, filter elements migrating or disintegrating, are other sources. 
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