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l. PURPOSE:

1.1 The purpose of this bulletin is to set forth recommendations of the SAE Com~
mittee A-6, Aerospace Fluid Power Systems and Equipment, relative to the
procedures and methods to be used in conducting contamination controlled

tests on alrcraft and missile hydraulic systems and pumps. This is for the pur-
pose of outlining a standardized procedure such that comparative results can be
obteined.

2. SCOPE:

2.1 This procedure will be generally epplicable to three classes of hydraulic com=-
ponents as listed below:

Class A - Motors, Pumps, Actuators, Accumuletors,
Reservoirs, and Non-metering Valves

Class B - Servo Valves and Metering Velves
Class C ~ Special short Life Duration Components
2.2 These recommendetions are written to cover the following six main categories:

1. Test Circuit (Paragraph 3).

2. Test Procedure (Paragraph k).

3. Calibration (Paragraph 5).

k. Contamination Test (Parsgraph 6).

5. Type and Amount of Conteminant (Paragraph T).
6. Method of Measuring Contaminant (Paragraph 8).

3. TEST CIRCUIT:

3.1 Class A Units - Pumps, Motors, Actuators, Accumula:tors, Reservoirs and Non-
Metering Valves: The test circuit shall be set up as shown in Figure 1 for
pumps. Figure 1A shall be used when Hydraulic Motors or other circuit componente
are under test. In this circuit, the reservoir shall be so constructed that the
bottom of the reservoir shall be smooth without corners and the reservoir outlet
or purmp inlet connection shall be the lowest point on the reservoir.

3.2 Class B Units ~ Servo Valves and Metering Valves: The test circuit for servo
valves and metering valves, Class B units, shall be set up as shown in Figure 3.
The same precautions shall be teken in this circuit as outlined in Paragraph 3.1
to minimize contaminetion traps.

3.3 Class C Units - Short Life Components: Special short life duration components
will use circuits shown in Figures 1, 1A, and 3, whichever is applicsble.
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3.4 For the purpose of introducing contaminant to the system during operation, a small
contaminant chenber, coneisting of a standard flared tube T comnection of the
AN-824-16 type, shall be in & line parallel to the main inlet line. This chamber
shell be connected to the by=-pass circuit with normal military fitting connec-
tions and shut-off valves such that the chamber can be connected in and out of the
circult through the use of the shutoff valves. To introduce conteminent the fol=-
lowing sequence of valving should be obserwved:

1. Open Valve 2
2., Close Valve 1
3. Close Valve 3
k., Remove cap and place contaminant in chamber and replace cep.
5. Open Valve 3
6. Open Valve 1
T+ Close Valve 2

3.5 This auxiliary parallel system containing the contaminant to be used in this test
shall be in the inlet line of the unit under test. That is, if it is a pump that
is undergoing test in the contamination controlled circuit, the position of this
auxiliary circuit shaell be in the pump inlet line as shown. In the event that
some other circuit component is undergoing contaminated eircuit tests, this
suxiliary eircult to introduce the contaminant shall be immediately up-stream of
the test unit. That is, if a servo valve is undergoing circuit test, the con-
taminant shall be introduced through this auxiliasry circuit immediately up-stream
of the servo valve.

3.6 The line connecting the outlet of a conteminant chember to the unit inlet shall
come into the main system at an angle of not more thean 45° to insure minimum dis-
turbance of the contaminant.

3.7 In the test circuit, sharp corners, "dead" eircuit areas, or sections shall be
minimized., All parts of the circuit shall be thoroughly cleaned prior to the cir-
cult installation. The heat exchanger shall be of a coiled tube type in a water
cooled jacket to minimize places for contamination entrapment. This is to minim-
ize the collection of conteminent during tests in this piece of equipment. As
shown in Figure 1, the sampling valves shall be loceted at & place where there is
& bend in the circuit such that the normal c¢ircuit flow would be essentially
straight into the sampling velves.

3.8 The totael volume of fluid in the entire circuit, including thet in the reservoir,
shall be a maximum of 10 gallons. Of this amount, the reservoir capacity shall be
between 1 to 4 gallons.

3.9 Circuit filtration mey be used to obtain initial circult cleanliness, as outlined
in paregraph 4,1.2. However, prior to the start of tests introducing contaminant
to the test circuit, all system filters shall be removed. This shall also include
the removal of the filter housings, as well as the elements from the circuit to
preclude the possibility of the housings trapping some circuilt contaminent during
operation.

3.10 Adequate precautions shall be used to determine that, if pressurization is used

on the reservoir, that essentially no additionsl conteminant is added to the
reservoir through this pressurization.
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4. TEST PROCEDURE:

4.1 Class A Units - Pumps, Motors, Actuators, Accumulators, Reservoirs and Non-
metering Valves: 'The system shall be operated with the pump running at rated
speed and temggrature with the outlet pressure cycled from l/lL flow pressure to
full flow at 80% rated pressure, at a cycle rate of 10 cycles per minute. The
inlet pressure shall be at rated pressure. In these tests, and all subsequent
tests, unless otherwise stated, these conditions shall be used.

4,1.1 The pump shall be operated as outlined above for a period of 30 minutes. During
the last 5 minutes of operation, 100 ml samples of circuit fluid shall be taken
from the pump inlet and system return line sampling wvalves.

4h.,1.2 The total conteminant in these two semples shall be measured according to pro-
posed Aerospace Recommended Practice 598, in which the total number of
perticles are determined through a particle count method. The maximum number
of particles counted in the system, prior to the contamination test, shall be
a8 outlined in Table 1.

TABLE 1
ACCEPTABLE CONTAMINATION LEVELS PER 100 ML OF FLUID WHEN
MEASURED IN ACCORDANCE WITH PROPOSED ARP 598
Size Range As Measured In Hydraulic
(Microns) System, Class A, B, or C
5 = 15 20,000
15 - 25 9,000
2 - 50 2,500
50 - 100 150
Over 100 30
(Including Fibers)

4.1.3 If the system does not meet this initial cleanliness level, additionel filtra-
tion and/or other meens of cleaning shell be used until this cleanliness level
is met.

h,1.4 This procedure covers a 50 hour test in a contamination controlled system; con-
tamination placed in the system every 5 hours of operation. This will be a
total of 10 tests of 5 hours duration. After the first 30 minutes of operation
of each 5 hour test, the contaminant shall be placed in the system, as de-
scribed below, and during the last 30 minutes of each 5 hour test y fluid samples
shall be obteined from the unit inlet and outlet sampling valves as outlined
below. Unless otherwise outlined in this procedure, the pump or other item
under test shall be operated at rated conditions. This is in relation to
temperature, speed, and/or flow and other conditions.
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