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PROCEDURE AND METHOD EVALUATION OF FILTER PATCH TESTING FOR 	~~~~ 2/1/59 

	

AIRCRAFT HYDRAULIC PUMPS 	 Revissd 

lo PURPOSE: 

1.1. The purpose of this bulletin is to set forth recommendations of the SAE 
Subcommittee A-6C (Hydraulic Pumps, Motors and Air Cor~ressors) relative 
to the procedure and methods to be used i.n the obtaining and evaluation 
of filter patch tests f or aircraft hydraulic pumps. This is to promote 
an optimum in cleanliness standards in aircraft hydraulic circuits. It is 
expected that this will promote a longer service ~ife of the pump. 

2 . SC OPE : 

2.1 These recomr.!endations are written to cover the subject of obtaining filter 
patch test samples from aircraft hydra.ulic pumps of the categories shoVm 
below. The same procedure shall apply regardless of the puirip drive category. 

2.1.1 Engine Mounted Pumps. 

2.1.2 Auxiliary Power Driven Pumps - Pumps in this classificat'ion shotsld ir.clude 
electric motor driven pumps, ram air.turbine driven pumps, pumps driven 
from nower obtained from the main hydraulic §ystem, and other auxiliary 
driven purips . 

3. DEFINITION: 

3.1 A pump filter patch sar.iple consists of the filter paper and accumulated 
contaminant, which is used as a method of determining the quantity and type 
of contaminant that exists and is collected in the following manner. 

3.1.1 Inlet Patch - This is an indication of contaminant level or cleanliness 
of the circuit being used for testing the pump. 

3.1.2 Outlet Patch - This is an indication to a large de~ree of the contaminant 
being generated in the main . rotating section of the pu~p. To a smaller 
degree, it indicates what may have passed through the inlet filter, as we11 
as through the pump. 

?.1.? Case Drain Patch - This is an indication of total contaminant level or 
wear rate of the pump. 	 ~ 
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4 . GENE;RAL RECONII~IDATICNS : 

1~.1 The tests outli.ned in this ARP caver a cleanliness test procedure only. Prior 
to conducting this test, other sta.ndard production-type tests should have been 
satisfactorily completed. For t}~~is test a standard maximun contaminant patch 
sample should ha,ve been agreed upon by the pump manufacturer and airframe or 
en~;ine user. This standard sarnple should be an actual patch similar to that 
shown on page 7 and shoulci show maximum contaminant patches f or the 2 hour, 
!~ hour and 6 hour tests. These samples should relate to the outlet and case 
drain patch samples. Genera"lly speaking, the same maximum contaminant sample 
can be used for both the outlet ancl case drain samples. A single typical clean 
inlet patch may be shown for a standard. 

1~.2 Test Constants: 

1~.2.1 rluic~  Medium - In these tests the fl.uid used in the actual aircraft in £ield 
service srould be used. If this is not stipulated, mineral oil conforming 
to MIL-E-5606 specification for aircraft hydraulic units should be used. 

Lt.2.2 Oi1 Temperature - The temperature shall_ be 160°F. +10° unless the normal 
actual aircraft circuit temperature is greater~ in which case the latter 
shouZd be used. 

Lt.2.3 Filter Requirements - In these tests, filters should be pl.aced in the pump 
inlet line, case drain line and outlet line. 

The filters should be located as close to the pump as practicable and in no 
c2.se should there be any other component or element between th.e filter and 
the pump. The outlet filter should be in the high pressure position of the 
circuit. In the installation of these filters, they shou].d be mounted 
vertically, with the filter cups in a downward position. 

The t'ilter bodies may be of the AN -6235 type or equivalent. The filter size 
should be rated for the maximum inlet and outlet pump capacity used in the 
aircraft installation. The case drain filter may be of the AN-6235-~« size. 
The filter elements shonld be 5- 10 micron sintered bronze. 

L;.3 Test Conditions: 

4.3.1 Gp~rate at the aircraft installation rated speed +100 rpm with an inlet oil 
temperature as specified in Para. l~.2.2. This temperature should be obtained. 
within the first 20 minutes of operation. The pump speed in this test, if 
mutually agreed by the airfra~r!e and pump manufacturer, may be 3600 +100 rpm, 
if desired. 

1 
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4.3.2 Under conditions described in Para. l~.3.1~ operate for 30 minutes with the 
outlet pressure at maximum psi, full flow pressure. This 30 minutes flushing 
test is preliminary to the actual patch sampl~ng test. Following this test, 
the filter elements should be cleaned by a reverse flushing.with compressed 
air and oil solvent. A specifically designed tool should be used for this 
process~ similar to that shown in the drawing on page 5. 

~.3.3 Under the conditions described in Para. 4.3.1, operate the unit for two hours. 
During the f irst f ifteen minutes, the pump outlet nressure should be c;~cled 
at a rate of 1~ to 6 cycles per minute from 66~ of rated pressure +500 psi 
(full flow) to 0 flow pressure. The 0 flow pressure should be that for the 
specific aircraft installation. 

L~rin~ the remaining 1-3/!t hours, the unit should be cycled for 9 minutes at 
cutoff (0 flow) and 1 minute at full flow. At this time, all three filter 
cups (inlet, out3et~ and case drain) should be inspected for metal particles. 
This inspection will be made by pouring the oil and metal particles in the 
bottom of the filter cup into the . glass funnel as shown in the diagram or; 
pa~e 6. 

This funnel should empty into a filter cup in whi.ch Whatman #~0 filter paper 
has been inserted. The vacuum pump .should be in operation to draw the fluid 
through the filter cup, leaving the contaminant which was separated by the 
filter. Approximately 15 to 30 ec's of filtered oil solvent (Grow Solvent 
#2931~.) shall be used to wash the inside of the filter cup.and also poured 
through the glass funnel. After this operation, the red hydra.ulic fluid 
remaining on the sides of the filter cup should be washed out with a similar 
amount of solver..t until the Whatman filter cup paper is a clear white. 

l~.3.1~ Clean filter bowls and elements as described in Para. 1t.3.2 and reinstall. 

L;.3.K Compare the patch taken in Pa.ra. lt.3.3 ~rith the applicable standard two-hour 
sample. If the patch has less contamination than the standard, the pump 
should be considered satisfactory to start the second two-hour patch test. 
(If the patch sample does not pass the standard two-hour sample, the unit 
should be disassembled, inspected, repaired-, and the two-t-iour test repeated.) 

~t.3.6 Second two-hour test: Operate unit under the cenditions described in 
Para. l~,3.1. The unit outlet pressure shall be cycled for 9 minutes at 
cutoff and one-r:iinute at full flow pressure. Obtain a patch s~mple as 
described in Para. l~.3.3 and compare with the stanclard f ourth hour sar^ple. 
If the ~atch has less contamination than the standard and first two-rour 
patch, trie pump should be considered satisfactory to start the third two-hour 
patch test. 

If the patch sample does not meet the above, the unit should be di.sassembled, 
inspected, repai.red, and tY~e tests repeated st,arting at Para. lt.3.3. 
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1~.3,7 Clea.n filter bowls and filters as described in Para. Lt.3o2 and reinstall. 

)~ 0 3.8 Third two-hour test: Operate unit under the conditions described in 
Para. 1i.3.1. The unit outlet pressure should be c,ycled for 9 minutes 
at cutoff and one min,ite at full flow ;~ressure. Obtain a patch sample 
as described in Para. 4.3.3 and compare witn the standard sixth hour 
sam:~le. If the natch has less contamination than the standard and the 
secer_d t~To nour natch, the pump may be prepar.ed for shipment. If the 
patch sample does not meet the above, the un=t should be disassembled, 
inspected, repaired, and the tests repeated starting at Para. ~.3.3. 

►~.3.9 Immediately prior to shipment, the case drain of the unit should be power 
flushed with oil that is filtered thro~igh a 2 micron filter element. 

The unit should be shipped with the case fu13. of oil that has been filtered 
through the 2 micron filter element. 

~ 
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