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MIL-P-25732C
25 February 1980
SUPERSEDING
MIL-P-25732B
11 January 1967

MILITARY SPECIFICATION

PACKING, PREFORMED, PETROLEUM HYDRAULIC
FLUID RESISTANT, LIMITED SERVICE AT 275°F (135°C)

This specification is approved for use hy all
Departments and Agencies of the Department of Defense.

1. SCOPE
1.1 Scope. This specification covers O-ring packings for use with

petroleum based hydraulic fluids conforming to MIL-H-5606 and
MIL-H-83282 over the temperature range of -65° to 27S°F (-54° to 135°C).

1.2 Sizes. The O-rings conform to sizes shown in MS28775.
2. APPLICABLE DOCUMENTS
2.1 Issues of_ﬂggpmen;g. The followine documents of the issue in

effect on date of invitation for bids or teguest for nroposal form a
part of this sperification to the extent specified herein.

SPECIFICATIONS
FEDERAL
QO~-A-250/4 ~Aluminum Alloy 2024, Plate and Sheet
Q0-A-25M/11 —Aluminum Alloy 6061, Plate and Sheet
QQ-A-250/12 ~Aluminum Allov 7075, Plate and Sheet

Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should
be addressed to: Alr Force Wright Aeronautical Laboratorics, Attn:
MLSE Wright-Patterson AFB, Ohio 45433 by using the self-addressed
Standardization Document Improvement Proposal (DD Form 1426) appcar-
ing at the end of this document or by letter.

_— o
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MILITARY

MIL-P-4861 -Packing, Preformed, Rubber, Packaging of

MIL-H~5440 -Hydraulic Systems, Aircraft, Types I and
II, Design, Installation, and Data
Requirements for ’

MIL-G-5514 -Gland Design, Packings, Hydraulic,
General Requirements for

MIL-H-5606 -Hydraulic Fluid, Petroleum Base, Aircraft,
Missile, and Ordinance

MIL-H-6083 -Hiydraulic Fluid, Petroleum Base, for
Preservation and Operation

MIL-5-18729 -Steel Plate, Sheet, and Strip, Alloy 4130

Alrcraft Quality

MIL-H-83282 -Hydraulic Fluid, Fire, Resistant, Synthetic
Hydrocarbon Base, Aircraft .

MIL-P-83461 -Packings, Preformed, Petroleum Hydraulic
Flu&d Resigtant, Improved Performance at
275°F (135°C)

STANDARDS
MILITARY

MIL-STD-105 " ~Sampling Procedures and Tables for
Inspection by Attributes

MIL-STD-413 -Visual Inspection Guide for Rnbger O-rings

MS-28775 -Packing O-rings, Hydraulic 4275 F

(Copies of specifications, standards, drawings, and publications
required by suppliers in connection with specific procurement functions
should be obtained from the procuring activity or as directed by the
contracting officer.)

2.2 Other Publications. The following documents form a part of this
specification to the extent specified herein. Unless otherwise indicated,
the issue in effect on date of invitation for bids or request for proposal
shall apply.

AMERICAN NATIONAL STANDARDS INSTITUTE

ANST B46.1 ~Surface Texture (Surface Roughness,
Waviness, and Lay)
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(Application for copies should be addressed to American National
Standards Institute, 1430 Broadway, New York, New York, 10018.)

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

AMS - 5630 -Bars and Forgings - 17Cr 0.5Mo (0.95-1.20C)

AMS - 5513 -Steel Sheet, Strip, and Plate, Corrosion
Resistant, 19Cr - 9.5Ni (SAE 30304)

(Application for copies should be addressed to Society of Automotive
Engineers, Inc., 400 Commonwealth Drive, Warrendale, Pennsylvania

15096.)
AMERICAN SOCIETY FOR TESTING AND MATERIALS
ASTM D1414 -Rubber O-rings

(Application for copies should be addressed to American Society for
Testing and Materials, 1916 Race Street, Philadelphia, Pennsylvania

19103.)
3. REQUIREMENTS

3.1 Qualification. The packings furnished under this specification
shall be products which -are qualified for listing on the applicable

qualified products list at the time cet for opening of bids {see 4.7

and 6.3).

3.2 Materials. The packings shall be manufactured from a svnthetic
rubber which is compatible with hydraulic fluid conforming to MIL-K-
5606. The polymeric ingredient of the synthetic rubber shall be a
copolymer of butadiene/acrylonitrile. The finished product shall con-
tain no substance which will adversely affect the properties of the

fluid or the packings.

3.3 Dimensions and tolerances. The dimensions and tolerances of
O-rings procured to this specification shall conform to MS28775.

3.4 Physical properties. The physical properties of the rubber shall
conform to values given in Table 1.
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J.4.1 Variations. The permissable variatioas in physical properties

during actual production from those values obtained in the qualification

tests shall be as follows:

a. Specific gravity
b. Tensile strength, percent
¢. Elongation, percent

In addition, &1l physical properties tested shall meet the requirements

specified in Table T.

0.02

20

20 (ultimate elongation shall
not be less than 1602

L4141+

Table I. Physical properties,

Original propertics

Requirements

Specific gravity
Hardness, Tvpe A, points
Tensile strencth, psi
Elongation, percent

Tensile stress (modulus) psi at
100 percent celongation
Temperaturce Retvaction, TR-10
50 percent elongation and 10
percent return, °F
Corrosion and adhesion

After aging 70 hours at 275°
+ SOF in MIL-H-5(2%

Hardness «¢li.nge, Tvpe A, points
Tensile strength decrease, percent
Elongation Jdecrease, percent
Volume chan—o, percoent
Compression ~et, 25 percent
deflectioe  nervent of
oriyginal . flection
Temperaturce .etraction TR-10
SO per.ec cloncation and 10
percent rciurn, °F

4

As determined
68, minimum
1350, minimum
160, minimum (may not be lower
than 160Z in produc-
tion)
500, minimum

=49, maximum

Slight corrosion allowed on
4130 steel, none on other metals

+5, =15
50, maximum
35, maximum
10 to 20
55, maximum

=49, maximum
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Table I. Physical Properties cont.

Original properties Requirements

After aging 70 hours at 275°
+ 5°F in MIL-H-83282

Hardness change, Type A, points +10
Tensile strength decrease, percent | 40, maximum
Elongation decrease, percent 45, maximum
Volume change, percent o 0.5 to 15
Compression set, 25 percent 55, maximum

deflection, percent of
original deflection
Temperature retraction, TR-10 ~-47, maximum
50 percent elongation and 10
percent return, °F

3.5 Dynamic cycling. When tested in accordance with 4.7, the O-rings
shall withstand a minimum of 75,000 cycles without failure. Failure
is determined as that number of cycles at which a test ring leaks a
total of 70 ml of hydraulic fluid. Each test consists of 2 test cells
containing 2 test rings each. A minimum of 3 test runs shall be con-
ducted making a total of 6 test cells to be tested. The number of
cycles until failure shall be recorded. The highest number of cvcles
and the lowest number of cycles shall be discarded. The remaining

4 values shall be averaged and that value must  be 75,000 minimum for
the O-rings to pass the test.

3.6 Identification. All O-rings shall be individuallv packaged. Each
envelope shall have the following information printed on the outside:

National stock number
Military part number

Material specification
Manufacturer's name
Manufacturer's compound number
Manufacturer's batch number
Contract number

Cure date.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in
the contract or purchase order, the supplier {s responsible for the
performance cf all inspection requirements as specified herein.
Except as otherwise specified in the contract or order, the supplier
may use his own or any other facility suitable for the performance of
the inspection requirements specified herein, unless disapproved by
the Government. The Government reserves the right to perform any of
the inspections set forth in the specification where such inspections
are deemed necessary to assure supplies and services conform to
prescribed requirements.

4.2 Classification of tests. The inspectionand testing of the
rubber shall be classified as follows:

a. fQualification tests (see 4.3).
b. Qualitv conformance inspection (see 4.4).

4.3 Qualification tests.

4.3.1. Samples. Test samples shall be O-rings conforming to Size
-214 of MS-28775. Size -218 O-rings are also required for dynamic
cycling test (see 4.7). Hardness shall be determined on hardness

discs of at least 1/4 inch thickness. : v

4.3.2 Tests. Qualification tests shall consist of all the tests
specified in /.6 and 4.7.

4.4 Quality conformance inspection.

4.4.1 Sampling for inspection. Sampling for quality conformance
inspection shall be in accordance with MIL-STD-105, except where
otherwise indicated herein. QOuality conformance tests are required
for all production batches of material.

4.4.1.1 BRatch. A batch shall be the quantity of material compounded
on a mill or mixer at one time. A batch will alwavs have to include
MS28775-214 G-riurs and hardness dises for quality conformance tests.
A batel shall consist of a maximum of 200 pounds. Quality conformance

tests shall he conducted on each 200 pounds if the batch size if more
than 00 pogads.

voal! ity confarmance test samples.  The test samples shall he
Sice =200 07 inr s ConTerming to MA-JB775. liardness discs shall bhe used
for hardocss determinations,

3}
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4.4.3 Inspection of materials and components. The supplier is
responsible for insuring that materials and components used were
manufactured, tested, and inspected in accordance with referenced
subsidiary specifications and standards to the extent specified, or

if none, in accordance with this specification (see 4.1). 1In the
event of conflict, this specification shall govern. Inspection
records shall be kept complete and available to the procuring activity

at all times.

4.4.4 Inspection of the end item. Examination of the end item shall
be in accordance with the classification of defects, inspection levels,
and acceptable quality levels (AQL's) set forth herein. The¢ lot size,
for the purpose of determining the sample size in accordance with
MIL-STD-105, shall be expressed in units of O-rings.

4.4.4.1 Examination for defects in appearance and workmanship. The
examination shall be in accordance with MIL-STD-413. The sample size
shall be in accordance with inspection level IT of MIL-STN-105 and the
ANL related to percent defective shall be 1.5.

4.4.4.2 Examination for dimensional defects. The examination shall
be made to the tolerances specified in MS28775. Each size must he in-
spected for dimensional and tolerance conformance. Each size must he
independent of other sizes for samplinp quantities. The samplce size
shall be in accordance with inspection level IT oi MIL-STD-105 and the
AOL related to percent defective shall he 1.5.

4.4.4.3 TExamination for defects in preparation for deliverv. An
examination shall be made to determine that the packaging, packins,
nd marhings comply with Section 5. The sample usnit for this examina-
tion shoii he one shipping container fullv packed, selected just nrvior
to the closing operation. Shipping containers fully preparcd for
delivery shall he examined for closure defects.

- Defect

Examin.:

Packugpins Not the level specified. Not
packaged as specified or required.
Packacing matervial, olosuares not
as specified.

Pope b
anee with contracl recuirement s,

Nat level specificd: not in accord-

"L —
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Examine Defect
Packing (cont.) Container not as specified,

closures not accomplished by
specified or required methods or
materials.

Any nonconforming component,
component missing, damaged or
otherwise defective, affecting
serviceability.

Inadequate application of compo-
nents, such as incomplete closure
of case liners, containing flaps
loose or inadequate strapping,
bulged or distorted containers.

Count . Less than specified or indicated
quantity.
Weight Gross weight exceeds specified
requirements.
Markings Interior or exterior markings, as

applicable, omitted, illegible,
incorrect, incomplete or not in
accordance with contract require-
ments. Date of cure, storage
instruction missing.

The sample size shall be in accordance with inspection level II of
MIL-STN-105 and the AQL related percent defective shall be 2.5.

4.4.5 AQualitv conformance tests. The following tests shall be
conducted on cach batch of material (see 4.4.2):

Original
Specific gravity
Hardness
Tensile strength
Elongation
Tensilce stress
Temperature retraction
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4.4.5 Quality conformance tests cant.

Fluid aged 70 hours at 275° + S°F in ~IL-H-5606
Compression set
Temperature retraction
Hardness change
Size =214 per MS-28775 shall be used as test samples.
Hardness discs shall be used for the hardness test.

4.4.5.1 Rejection criteria. A lot shall be rejected upon the failure
of any sample to meet the test requirements specified herein. A lot
that has been rejected may e rewurked to correct the deficlencies and
resubmitted for acceptance. :

4.5 Test conditions.

4,5.1 Fluid. The fluid aging in this specification shall be conducted
using hydraulic fluids qualified to MIL-H-5606 and MIL-H-83282, as
applicable. New fluid shall be used for each aging test.

4,5.2 Atmospheric conditions. All fluid cooling, conditioniny, and
physical property determinations shall be conducted in an atmosphere
of 50 + 15 percent relative humidity and at a temperature of 75° + 5°V.

4.6 Test methods.

4.6.1 Physical properties. Unless otherwise specified herein, phy-
sical properties shall be determined in accordance with ASTM DI414,

4.6.2 Fluid aging. The containers used for fluid aging shall be of
the conventional fruit - jar type. The cover for the container shall
be either the two piece (lid and ring) fruit - jar tvpe, except that
the lid shall be inverted in order that the lid's flat surface comes

in contact with the sealing surface = the container, or a glass
cover held firmly in place by a wire - lever apparatus. liaclean,
uneven sealing surfaces of the cover and container and oil contacet with

the sealing surfaces shall be avolded. During o0il aping (ne O-rings
shall be suspendéd in the oil by a gl iss or nichrome wire rack in

such a manner that, the Orings will not c¢-me in contact with any part
of the container. The hardness discs shall be placed loosely in the
jars. Immediately after the aging period and before physical property
determinations, the O-rings and hardness discs shall bhe cooled iz new
fluid for a period of not less than 30 minutes at 77° + SUF.

9
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4.6.3 Corrosion and adhesion. Size -214 0O-rings, two for each
metallic plate below and using whole uncut rings, shall be prepared
for corrosion testing by inserting sufficient quantities of the seals
in a desiccator or similar humidity chamber maintained at 92 percent
minimum relative humidity and 75° + 5°F for at least 72 hours. Plates
of the metals listed below shall be polished to a surface roughness of
4 to 16 RHR in accordance with ANSI B46.1. The edges shall also be
polished to reduce the formation of edge corrosion. The plates shall
be washed with toluene or aliphatic naphtha, or similar degreasing
agent that will produce a clean dry surface free from fi{lw. The
metul= used shall be as follows:

QG A-250/4 Aluminum Alloy 2024
- 4-250/11 Aluminum Alloy 6061
0N-A-250/12 4luminum Alloy 7075
AMS-5¢19 ' [AOC Stainless Steel
AMS-55173 304 Stainless Steel
MTI1.-5-18729 4130 Steel, Alrcraft Quality )

The humidified seals and the metallic plates shall be immersed in
MIL-H-6083, Type 7 fluid and drained to the drop point. The seals
and plates shall then be so laid together in a stack that at least
two whale seals contact each specified metal. The stack shall be
held together with a pressure of 20 to 30 pounds and placed in a
desiccator which is maintained at not less than 92 percent relative
humidity at 757 + 5°F. This relative humidity may be produced by
the use of a salt of sufficient concentration in solution with dis-
tilled water. No more than 15 minutes should be required for
assembling the test samples. Time of humidity exposure for this
portion of test shall be 14 days. At the termination of this test,
the procedures outlined below shall be followed:

a. The surface of the plates which were in contact with the
seals shall be inspected for discoloration. deposits, pitting, or
other evidence of corrosion or adhesion. If any exist, the surfaces
of the plates shall be washed in aliphatic naphtha. Deposits deter-
mined as rubber compounds or elements therefrom, which can be removed
bv this process and which do not occur on other surfaces of the
plates, shall be construed as adhesion.

10
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b. Any pits or eroded marks remaining after this process shall
be construed to be corrosion. Discoloration or staining (marks which
do not physically affect the surfaces of the plates and which easily
wash or buff off) shall not be considered detrimental. If any doubt
should arise about the presence of pitting, erosion or corrosion on
the metal plates from the O-rings, a microscope of approximately 10-
to 15-power magnification shall be used to determine the actual condi-
tion. ~

4.7 Tynamic cycling. The dymanic cycling shall be performed on a rod
seal test apparatus. The apparatus, as shown in Figure 1, is capable

of evaluating O-rings under a high pressure, high temperature, cycling:

environment until failure. The apparatus is capable of testing four

O-rings simultaneously. Two test cells are run concurrently with two
O-rings in each cell. A test cell is shown in Figure 2. The testing
environments are as follows:

a. Test temperature - 275°F (135°(C).
b. Pressure - 1500 psig (10,300 kPas).
c. Stroke length -~ 4 inches (10.2 cm).

d. Cycling rate - 30 cycles/min where one cycle is defined as
both the forward and return strokes.

e. Pressureis to be applied for one complete cycle and pressure
is to be reduced to zero during the next cvcle.

f. Hydraulic fluid - MIL-H-5606.

g. Tests are to be conducted without back~up rings. A steel
spacer is to be used to maintain the proper gap dimension.

h. TDiametral clearance between rod and cell to be maintained at
0.004 inch (0.0102 cm).

i. Surface finish on test rods to be between 10-20 micro-inches.

13
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— SPACER 2.87 T0-2.95 sm WIDE
(0.113 T0 0.116 .in.)

SPACER 1.12 70 1.19 m
(0.044 T0 0,047 in.,)

MS28775-218
/ O-RING STATIC TEST

MS28775-214 DYNAMIC TEST O-RINC

MS28775-214 WIPER SEAL

72,

S
NN
7

FIGURE 3. CYLINDER ASSEMBLY WITHOUT BACK-UP RINGS

14
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4.7.1 Procedure. The procedure to be used in conducting dvnamic 0-
ring evaluations is as follows:

a. Select & size 214 unaged or unconditioned 0-rings.

b. Lubricate the rings with fresh MIL-H-5606 hydraulic fluid and
assemble the rings and spacers into the test cylinders as showm in
Figure 3.

¢. Rod and gland dimensions are to conform to MIL-C-5514.

d. Fill with MIL-H-5606 hydraulic fluid taking care to exclude
entrapped air.

e. Bleed system at test cell locations to remove entrapped air
in lines.

f. Check of final test cells installation in test fixtures and
insure that the test cells do not translate along the rod by more than

0.005 inch (0.0127 cm).
g. Set dynamic conditions as follows:
(1) Sctroke - &4 inches (101.6 mm).
(2) Rate - 30 cycles/minute.
(3) Pressure - 1500 psig (10,300 kPasc).
(4) Temperature ~ 275°F (1135°C).
(5) Start tests by turning on heating elements.

(6) Start test cell ctemperature recorder to record the
temperaure of each cell throughout the test.

(7) After temperature reaches the predetermined set point,
start cvcling and adjust temperature as required.

(B8) Start leakage rate recorder at the same time that cy~
ling is initiated.
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h. Cycle O-rings at given set of conditions until failure of the
rings.

i. Failure 1s specified as the number of cycles at which either
test ring in either test cell leaks a total of 70 ml of hydraulic fluid.
At this point, the test cell having the failed ring will be shut down
and the remaining cell operated until one or both of the two remaining
test rings fail by leaking more than 70 ml of hydraulic fluid.

4.7.2 Interpretation and data recording. Each test ring will be
analyzed to determine, if possible, the mode of failure. The method of

inspection will be as follows:

a. Carefully disassemble each test cell.

b. Note the position and condition of each test ring prior to
removal.

c. Inspect test cell for wear caused by the test rod touching the
cell during cycling.

d. Carefully inspect each ring for cause of failure. Note as to
whether the ring was nibbled or whether it had been extruded, pinched,
or cracked. Also note any set the ring may have taken.

o d slowly over a long period of
a

short number of cycles.

€. Note if total lezk

e Xd (e}
age ©
time or if it occurred suddenly over

f. Note any twisting, turning, or preferential wear patterns on
test ring.

g. Photograph each ring for permanent record of wear pattern.
h. Record number of cycles to total leakage of 70 ml.

4.7.3 Repeat testing. A minimum of 3 test runs using 2 test cells
each time shall be conducted for qualification testing. The highest
number of cycles and the lowest number of cycles shall be discarded.
The remaining 4 values shall be averaged.

5. PACKAGING

16
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5.1 Preservation, packaging, packing, and marking. Unless otherwise
stipulated by the procuring activity, preservation. packaging, packing
and marking shall be in accordance with the applicable requicrements of
MIL-P-4861 as specified (see 6.2).

6. NOTES

6.1 Intended use. This specification covers O-rings intended for use
at a temperature range of -65 to 275°F in hydraulic systems in accord-
ance with MIL-P-5514 and MIL-H-5440. These rings are suitable for use
with hydraulic fluids conforming to MIL-H-5606 and MTL-H-83282. Use at
2759°F will be limited with this material. A material providing better
275°F aging is covered by MIL-P-83461.

6.2 Ordering data. Procurement documents shall specify:

a. Title, number, and date of this specification.
b. Sizes per MS-28775.

c. Quantity.

d. Applicable federal stock number.

. Applicable levels of preservation, packaging and packing
required(see 5.1).

6.3 Qualification. With respect to products requiring qualification,
awards will be made only for such products as have, prior to the timc
set for opening of bids, been tested and approved for inclnsion in the
applicable Qualified Products List whether or not such products have
actually been so listed by that date. The attention of the suppliers

is called to this requirement, and manufacturers are urged to arrange

to have L.c products that they propose to offer to the Government

tested [or qualification in order that they mav be eligible to be
awarded contracts or orders for the products covered by this specifica-
tion. The activity responsible for the Qualified Products List in the
Air Force Wright Aeronautical Laboratories, Attn: MLSE, Wright-Patterson
AFB, Ohic 45433 and information pertaining to qualification of products
mav be obtained from that activity.

17
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