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Hydraulic Fluid Power Circuit Filtration - Application and Methods

RATIONALE
This SAE standard has been updated to remove withdrawn ANSI standards and replace with current ISO standards.
SAE J931 has been reaffirmed to comply with the SAE Five-Year Review policy.
1. SCOPE
This SAE Information Report is primarily to familiarize the designer of hydraulic powered machinery with the necessity for
oil filtration in the hydraulic power circuit, the degree of system cleanliness required, types of filtration and filters available,
and their location and maintenance in the hydraulic circuit.
2. REFERENCES
2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

2.1.1  ANSI Accredited Publications

Copies of these documents are available online at http://webstore.ansi.org/.

ISO 2942 Hydraulic Fluid Power - Filter Elements - Verification of Fabrication Integrity and Determination of the
First Bubble Point

ISO 2943 Hydraulic Fluid Power - Filter Elements - Verification of Material Compatibility with Fluids
ISO 3723 Hydraulic Fluid Power - Filter Elements - Method for End Load Test
ISO 3724 Hydraulic Fluid Power - Filter Elements - Determination of Resistance to Flow Fatigue Using Particulate

Contaminant

ISO 12103-1 Road Vehicles - Test Dust for Filter Evaluation
ISO 16889 Hydraulic Fluid Power Filters - Multi-Pass Method for Evaluating Filtration Performance of a Filter
Element
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2.2 Related Publications

The following publications are provided for information purposes only and are not a required part of this SAE Technical
Report.

2.2.1  ANSI Accredited Publications

Copies of these documents are available online at http://webstore.ansi.org/.

ISO 4406 Hydraulic Fluid Power - Fluids - Method for Coding the Level of Contamination by Solid Particles

3. NECESSITY FOR FILTRATION

The success of any hydraulic power application requires adequate cleanliness of the fluid. Contamination in the system
directly affects the many high-precision parts used in the hydraulic components and may drastically reduce their usable life.
Most hydraulic systems circulate the same oil over and over again; thus, any contaminants or foreign particles in the oil will
be recirculated unless removed. Proper filtration collects contaminant particles and prevents their recirculation in the system.

Harmful contaminants which may include, but are not limited to, core sand, weld spatter, metal chips, lint, abrasion dust,
sealing materials, air, and water, come from three general sources:

a. Built-in Contaminants - Built-in contaminants are particles remaining in the system following assembly of the hydraulic
circuit.

b. Introduced Contaminants - Introduced contaminants are foreign particles which enter the system through filler tubes,
breather caps in reservoirs, seals, and added new oil.

c. Generated Contaminants - Generated contaminants include:

1. Wear contaminant such as small particles of metal, sealing materials, etc., which result from wear on the moving
parts of components within the system.

2. Chemical reaction contaminants which are the result of chemical reactions within the fluid.

3. Cauvitation generated contaminants which are the result of surface damage caused by shock waves from implosion
of voids formed in the fluid by dynamic conditions such as excessive suction at the pump inlet.

4. Metallic erosion due to impingement of fluid on metal at high velocity.

5. Air contaminant which may be the result of a failed or improper shaft seal, non-sealing fittings, or agitation within a
hydraulic reservoir.

6. Water contaminant which may be the result of water vapor formation within a hydraulic reservoir.
4. DEGREE OF SYSTEM CLEANLINESS

It is desirable to provide filtration which limits to a practical minimum the population and size of particles that can cause
damage by abrasive wear.

In order to achieve an adequate fluid cleanliness level, it is not uncommon to filter the entire pump flow.

Consideration should be given to component manufacturer's recommendations for the desired level of filtration to achieve
adequate component life.

The selection of a filter is based upon the rate at which contaminant is introduced and generated, as well as the cleanliness
level which must be achieved and maintained. The higher the rate of contaminant addition, the higher the elements
particulate removal characteristics must be if a given level is to be maintained.
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