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the offic ial 2 digit correspondence code of the Command Office or the Functional Directorate responsibl. for the
report. For example: Report No. NADC 78O15-20 indicates the fi fte eTh Center report for the year 1978, and prepared
by the Systems Directorate. The numerical codes are as foflows
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generated by the closures and to evaluate the closures for thread chipping ,
shredding and stripping .
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E V A L U A T I O N  A N D  D I S C U S S I O N

BACKGROUND

As requested by the Naval Air Systems Coemand (AIR-5303l2) under AIRTAS K
A330-5303/OOl-2/7000-000-00l Work Unit TS 805 , the Naval Air Development
Center evaluated the contamination generation characteristics of the high
density polyethylene formed screw caps and plugs versus metal alum inum al loy
machined closures.

The primary use of these closures is to protect the threads , flares and
sealing surfaces of hydraulic units and to prevent the intrusion of dust , dirt ,
moisture and foreign matter into part. during storage and shipment . These
closures are covered by reference (a), which specifies the use of metal
closure.. Specificall y, In this evaluation , it was desired to ascertain if
formed polyethylene closures could be used tn place of expensive mach ined
aluminum closures which were proposed for the new lip-seal separable hyd raulic
connectors . Figures 1 through 4 illustrat e the var ious types and sizes of
polyethylene and aluminum test closures that were evaluated.

TEST DETAILS

A Greer hydraulic test stand filled with MIL—ft-83282 hydraulic fluid was
used tn conduct the contamination tests on the polyethylene and aluminum
closures in sizes -t~, -12 and -21. The fluid was filtered for four- (4) hours
prior to testing and analyzed for (nit tat contamination.

All samples were subjected to fifteen (15) repeated assemblies, in accord—
ance with paragraph 4.2.2.3, Repeated Assembly, of reference (a). Visual
inspection was made on each closure during the repeated assembly test ing for
any unusual failures . One hundred milliliter of hydraulic fluid was collected
fro. each sampl. after fifteen removals , and was analyzed for contaminan t

• using a IliAc Particle Counter , Model PC—305.

• , TEST RESULTS

The repeated assembly test was passed successfully by all closures. The
results of the contamination level tests after fifteen cycles of assembly are
shown in Table 1. The results show, generally, little difference between the
polyethylene and aluminum closures in the number of contaminat ion particles
generated . Th. largest amount of contamination generated on any sample did not
exceed Class 7 of NAS Standard 1638. No unusual occurrences , such as thread
ch ipping, shredding, jumping or stripping occurred during the fifteen (15)
assemblies on any samples.

CONCLUS iONS

Based on th . repeated assembly and contamination tests conducted , the
polyethylene and aluminum screw caps and plugs vure both found to be satisfac-
tory closures.
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Since no degradation occurred and the contamination generated by both the
po lyet hyl ene and aluminum closures after the fifteen (15) asse mblies was
essentially e~uaL .nd was less than Class 8 of MS Standard 1638, either
material is considered acceptable for use in Navy Aircraft and Ground Support
E~ uipment . Specifically, either material is considered acceptable for lip-
seal type closures t~) be used with lip—seal fittings. Based on the test of
these particular type of closures , either the polyethylen . or aluminum would
be considered acceptable for the MS type fitting s also.

Th, polyethylene closures for lip-seal connectors are molded while the
aluminum are machined . Because of these different manufacturin g method s, the
aluminum closures are approximately eighty (80) times more expensive than the
polyethylene closures.

It is further recoemended , based on the cost that the polyrthylene
closures be utilized for lip-seal fittings.

• R E F E R E N C E S

(a) ~iIL—C-5S0lF Caps inct Plugs , Pr ,tective , Dust anti Motattire Seal , General
Sp.clficatinn of 20 Mar 1973
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Screw Cap -8 Size Screw Plug

O H
Screw Cap -12 Size Screw Plug

. 

‘lil t

Screw Cap -21 Size Screw Plug

FIGURE 1 • *)LDED POLYETHYLENE (PLASTIC) CLOSURES
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Screw Cap Screw Plug

-8 Size —8 Size

Tef lon Gasket Seal 10fl Ring Seal

Screw Cap Screw Plug
—12 Size —12 Size
Teflon Gasket Seal “0” Ring Seal

Screw Cap -21 Size Screw Plug —21 Size
Teflon Gasket Seal “0” Ring Seal

FICUR E 2. MACRIN EI) ALUM INUM ALLOY CLOSURES
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M5501/1
M550l/3 Screw Cap
Screw Cap -S Size
-8 Size

.1

FIGURE 4. ALUMINUM ALLOY CLOSURES - PRESSED FORMED
SPEC. MIL-C-550l - FLARED FITTINGS
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