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1. SCOPE

This SAE Aerospace Standard (AS) defines the materials, apparatus and procedure for microscopic sizing and counting of
particulate contamination of fluid power systems by membrane filtration using microscopic counting.

2. REFERENCES
2.1 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.

211 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

ARP4285 Aerospace - Evaluation of Particulate Contamination in Hydraulic Fluid - Membrane Procedure
AS1241 Fire Resistant Phosphate Ester Hydraulic Fluid for Aircraft
AS4059 Aerospace Fluid Power - Contamination Classification for Hydraulic Fluids

2.1.2 US Government Publications

Available from the Document Automation and Production Service (DAPS), Building 4D, 700 Robbins Avenue, Philadelphia,
PA 19111-5094, Tel: 215-697-9495, https://assist.daps.dla.mil/quicksearch/.

MIL-PRF-83282 Hydraulic Fluid, Fire Resistant, Synthetic Hydrocarbon Base, Aircraft, Metric, NATO Code Number H-
537

MIL-PRF-87257 Hydraulic Fluid, Fire Resistant; Low Temperature, Synthetic Hydrocarbon Base, Aircraft and Missile
MIL-PRF-5606 Hydraulic Fluid, Petroleum Base, Aircraft, Missile and Ordnance (Inactive for new design)
2.2 Definitions

CRITICAL CLEANLINESS APPLICATION: An application in which the background contamination encountered during the
cleanliness evaluation process would significantly affect the measured cleanliness level.

CALIBRATION FACTOR: A multiplier used to determine the statisitcal quantity of all particulate contaminant on an analysis

membrane and is defined as the effective filter area of the analysis membrane divided by the area used in the evaluation of
particle counts.
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3. PRINCIPLE OF METHOD

A known volume of hydraulic fluid is filtered through a gridded membrane filter to give an even distribution of particulate

matter on the membrane. The residual contamination is then sized into five defined size ranges and counted by microscopic

analysis.

4. MATERIALS

The following materials shall be used:

1.  Membrane filter, 47.00 mm (1.850 inches) in diameter with a pore size less than 1.0 um. The filter shall have imprinted grid
of 3.10 mm = 0.02 mm (0.122 inches £ 0.001 inches) centers. The color shall be chosen for maximum contrast with the
particulate contamination to be observed. As defined in ARP4285, when testing petroleum base hydraulic fluid
(MIL-PRF-5606) or synthetic hydrocarbon fluid (MIL-PRF-83282 or MIL-PRF-87257), a white cellulose ester membrane is
required. Phosphate Ester fluid, (see AS1241) requires the use of polytetrafluoroethylene (PTFE) type membranes material
(or other equivalent material).

2. Membrane filter 25.00 mm (0.984 inches) as filtering disc for rinse dispenser 1 um or smaller.

3. Plastic film, 0.050 mm (0.002 inches) minimum thickness. The film shall be compatible with sample and rinse liquids (pressure
dispenser) or 3 ym (manual dispenser).

4. Petri-dish or Membrane Holder with lid capable of retaining the analysis membrane for microscopic evaluation.
5. APPARATUS
5.1 Filtration Apparatus

Refer to Figure 1.

FUNNEL (PYREX)

———— TO VACUUM

FILTERING FLASK OR BEAKER

Figure 1 - Diagram of Membrane Filtration Setup
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The following fitration apparatus shall be used:

1. Petri dishes - These shall be plastic or glass. If plastic, it shall be compatible with sample and rinse liquids.

2. Sample bottles - These shall be made from glass, be small mouth, with a screw cap, permanently marked to indicate sample
volume. The bottle shall have a nominal capacity of 250 mL (8.45 ounces) and a minimum capacity of 150 mL (5.07 ounces)
and shall be sealed by means of caps (of phenolic resin), which will not cause contamination. Alternatively, a non-flaking
plastic film compatible with the fluid may be used.

3. Filtration funnel - These shall have a lower hole diameter of approximately 35.00 mm (1.378 inches) inner diameter. The
effective filtering area shall be calibrated by filtering a contrasting particulate pigment through a membrane filter. The diameter
of the residual pigment shall be measured at quadrature diameters with resulting area 960 mm? + 25 mm?(1.49 in? £ 0.04 in?).
If the receiving funnel is to be used for measuring the sample volume, the funnel shall be calibrated within £2% of the required
volume.

4. Membrane filter support base - These shall be made of either a fritted glass, sintered metal or fine stainless-steel screen may
be used. The support shall be so designed as to enable attachment to a vacuum source.

5. Vacuum flask - These shall be appropriately sized to mount the membrane filter support and funnel assembly. Vacuum is
applied to the flask to draw the sample fluid through the filter.

6. Holding device - These shall clamp the membrane holder support base and filtration funnel, with a provision to dissipate static
electricity.

7. Funnel cover - These shall serve to keep contaminant out of the funnel both before and during use.
8. Vacuum source - These shall have a minimum vacuum of 457 mmHg (18.0 inches of Hg).
9. Forceps - These shall be of flat non-serrated tips.

10. Rinse dispenser - These pressurized containers shall be equipped to pass rinse liquid through a membrane filter with a pore
size of 1 uym or finer.

5.2 Particle Count Apparatus
The following particle count apparatus shall be used:
1. Microscope - Binocular or monocular microscopes shall be used.
NOTE: Stereo microscopes shall not be employed with this procedure.

2. Objectives and oculars (eyepieces) - These shall be in combinations to give magnifications of 50x + 10x and 100x + 10x. The
higher power objective shall have a minimum Numerical Aperture of 0.15. The ocular shall not be greater than 15x.

3. Ocular Micrometer or Graticule - A linear scale located in the ocular of the microscope shall be used for measurement. The
smallest division shall not subtend a distance larger than the smallest particle to be counted at a particular magnification.

4. Mechanical Stage - This shall be capable of traversing the entire area of the membrane filter. It shall have provisions for
holding a membrane container.

5. Stage Micrometer - This shall have divisions of 0.1 mm and 0.01 mm (0.004 to 0.0004 inches).
6. Microscope Light - External, Focusing - It shall be equipped with an external adjustable arm to give oblique incident light

(15 to 45 degrees from horizontal). It shall provide an illumination of 54 to 65 kilo lumens per square meter (5000 to 6000 ft-c)
at the counting surface.
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