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2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA

and Canada) or +1 724-

AMS-P-83461

AMS-P-25732

AS568

AS1241

2.2

776-4970 (outside USA), www.sae.org.

Aerospace Size Standard for O-rings
Fire Resistant Phosphate Ester Hydraulic Fluid for Aircraft

ASTM Publications

Packing, Preformed, Petroleum Hydraulic Fluid Resistant, Improved Performance at 275°F (135°C)

Packaging, Preformed, Petroleum Hydraulic Fluid Resistant, Limited Serivce at 275°F (135°C)

Available from ASTM |

hternational, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocke

610-832-9585, www.asim.org.

ASTM D471  Standa
ASTM D1414  Standa

2.3 U.S. Government

rd Test Method for Rubber Property—Effect of Liquids
rd Test Methods for Rubber O-Rings

Publications

Copies of these documégnts are available online at http://quicksearch.dlamil.

MIL-PRF-5606

Hydraulic Fluid, Petroleum base; Aircraft, Missiles;:and Ordnance

MIL-PRF-83282 Hydraulic Fluid, Fire Resistant, Synthetic Hydrocarbon Base, Metric, NATO Codsd

MIL-PRF-87257 Hydraulic Fluid, Fire Resistant; Low Temperature, Synthetic Hydrocarbon Base,

3. RECOMMENDATI(

NS
s should be designed-with maximum bottom radii, both to eliminate stress
vity from the actual_functional seal glands. Half round cavities may be co

Vity edges-afe to be smooth and free of sharp edges and burrs to eliming

itions™~must assure that spare seals cannot function as a static seal.

N, PA 19428-2959, Tel:

Number H-537

Aircraft and Missile

isers and to distinguish
nsidered for rod type T-

ite seal damage during

Since overarching seal

uire’ seal elastomers to swell 10 10 20% in MIL-PRF-5606 and 5 to 15% in

MIL-PRF-83282, these

Where adequate space is available, the spare seal cavities should be located downstream (non-pressurized side) of

the active static seals. This location minimizes fluid contact, reducing seal swell which can make seal installation
difficult or impossible. Seal swell in excess of a 15% increase in circumference has been seen after 500-hour

3.1 Spare seal cavitie
the spare seal cg
Seals or O-rings (see Figure 2).
3.2 All spare seal ca
installation.
3.3 Design considers
specifications re
increases in volume must be considered.
3.4
exposure in MIL-PRF-5606.
3.5

It is recommended that spare seals be installed in the spare cavity in a dry condition. Historically, spare seals were

packed with grease to protect them from hydraulic fluid exposure and mitigate any negative impact of fluid swell
when transferring the seal into the active location. Due to residual effects of some greases that can impede the
operational characteristics of the seal, consideration needs to be made to avoid other secondary issues when using
grease, (i.e., limiting desired swell at low temperature, remaining grease on the seal in operation affecting
performance, false positive leakage events due to low melt point and separation of oils for some greases).
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3.6

3.7

3.8

3.9

NOTE:

NOTE:

If grease is to be used with seals in the spare cavity, a list of greases and their typical swell values are included in
Appendix A; listed typical swell values are applicable to AMS-P-83461 Nitrile seals only.

Seals are to be stored in their "as molded" orientation. When seals are turned inside out and stretched over the
lower bearing, excessive stress is applied to the dynamic sealing surfaces.

If spare dynamic and/or static seals are installed in separate grooves, backup rings may be stored with the seals.
Careful attention should be given when moving backup rings into the active location to ensure proper orientation with
the elastomer component; scarf cut orientation should show proper overlap.

Another type of landing gear shock absorber design has become popular recently. This type of shock absorber uses
a different seal configuration with an active spare dynamic seal. This design, as shown in Figure 1 uses two dynamic
seals in tandem series. The primary seal is located on the outboard side of the arrangement, and this is pressure
actuated through a bypass channel manufactured into the seal carrier. The spare seal/secondary seal is also
mounted on the same-sheek—abserbersliderpiston—diameter—ana-toeated—n—the—tnbeare—Rosition. This secondary
seal is in a prespure balanced condition during normal operation of the landing gear/airCraft. When the outboard
primary seal fails| the bypass channel valve is closed and the inboard secondary seal beconies the primary pressure
activated sealing|component.

VALVE SHOWN
SPARE SEAL 7 /_ DE-ACTIVAIED

/ / :
PressURE FA @ ——

\_ \— BEARING
PRIMARY SEAL
PRESSURE IN NORMAL
OPERATION
BALANCED PRESSURE WHEN DE-ACTIVATED

Figure 1 - Shock.absorber with tandem seal and bypass mechanism

The bypass type configuration, shock absorber spare/secondary seal gland design is ngt covered by this ARP
document. The bypass gconfiguration secondary seal gland is made to house the seal at the correct
compression/squeeze rateor the working operation upon its change over to the primary se¢al.

This ARP document<s intended to cover only the gland design for the spare seals locdted in a non-contacting
spare seal glafd, WhICh |s made in a storage location typically in an area with a larger diameter than the shock
absorber pisto sed when it is located in
this spare seal gland posmon

There are advantages and disadvantages of both shock absorber seal configuration systems, they are outside the
scope of this ARP document.

3.10 This document addresses nitrile type seals used with common shock strut hydraulic fluids, such as MIL-PRF-5606,

NOTE:

3.11

3.12

MIL-PRF-83282, and MIL-PRF-87257.

This document does not cover any Ethylene Propylene (EP) materials associated with Phosphate Ester systems
using AS1241 fluids; EP type elastomers may exhibit different stretch and swell characteristics, and will therefore
require alternate compatible fluids and/or greases for installation.

Design considerations should include the prevention of pressure trapping between the static seal and spare seals.

Recommended spare seal cavity dimensions are shown in tabular form in Figure 2.
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3.13 The spare seal gland size and location should not allow deformation of the lower bearing created by extended loads

of the shock strut

4. TEST RESULTS

piston rod during aircraft take off.

Several tests have been completed to guide the designer in addressing the permanent set, swell of stored seals, and
overall changes in material characteristics associated with potential interaction of the system fluid and the stored seals.

These tests utilized elas

tomers meeting the AMS-P-25732 and AMS-P-83461 specifications.

4.1 Effects of Seal Stretch and Fluid Swell

4.1.1 In the first test, AMS-P-83461 type Nitrile material T-seals were stretched on mandrels 5, 10, 15, and 20% larger
than the standard rod diameter for these seals, then aged 500 hours in MIL-PRF-5606 fluid at 160 °F (71 °C). The
results are shown in Figure 3. This test was originally planned to extend to 1000 hours but fluid swell expanded the
seal diameter beyenrd-the-mandrel-diameterafter500-hotrs-expostre:

4.1.2 The seals used|in the above test were T-seals of the following size and application as’'shown in Table 1:

Table 1
bash Size Dimensions Application
-451 11.500 OD x 0.275 CX 747 MLGDynamic Strut Seal
-441 7.510 OD x 0.275 CX DC-10 NLG Dynamic Strut Segl
-339 3.640 OD x 0.210 CX 737\NLG Dynamic Strut Seal
NOTE: Dash sizes to AS4716 gland standard.

4.1.3 Since seal swell was clearly the predominant factor, AMS-P-83461 and AMS-P-25732 type Nitrile O-Rings were
immersed in cgmmercial strut fluids and the measured volume swell results of the long-tarm soaks are shown in
Figure 4. Volunje swell was recorded at 70, 168,.500, and 1000 hour increments for each condition.

4.1.4 To isolate the |effects of long-term tensilessét without the effects of fluid, AMS-P-83461 Nitrile T-seals were
stretched on mpndrels 5, 10, 15, and 20%Jarger than the standard rod diameter for thege seals, then aged 500
and 1000 hourd in air at 160 °F (71 °C). The results of these tests are shown in Figure 5.

4.1.5 In a further attempt to isolate stored seals from fluid swell, a -441 size (7.510 inches OD x 0.275 inch Cross
Section (CX)) T-Seal was installed with a typical 5% stretch and sealed in the groove |with a viscous silicone
grease (Dow Cprning DC-55)» The assembly was then dipped into MIL-PRF-5606 fluid once a week to simulate
exposure to th¢ spare sé€al‘caused by upstream seal leakage. The seal was removed dfter 6 months, the seal
swell was meagured tosbe 1.5% of the original diameter.

4.2 Effects of Fluid Ingress Past Static Seals

In addition to seal swell, the ingress of system fluid past the static seals may affect the performance of the seal when
placed in the active seal location. The following details the assessed changes in material performance under typical
landing gear operating conditions. The following results were tested at a temperature of 160 °F (71 °C) which is considered
to be the maximum operating temperature for Landing gears.

Results are presented for two representative suppliers. It can be seen that property changes can differ between suppliers
and this information should be considered when inter-mixing elastomer materials and system fluids.

For all of the data presented within 4.2, the values are for the percent change from the original non-immersed baseline test
data/samples. This demonstrates how the affects of the various fluids can further increase or reduce the individual
material properties investigated.
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This investigation used AS568, -214 O-Rings for all testing conditions.

Volume Swell was t

ested to ASTM D471

Elongation Properties were to ASTM D1414

Tensile Properties were tested to ASTM D1414

The fluids used for this immersion investigation are as listed below:

MIL-PRF-5606 (Brayco Micronic 756)

MIL-PRF-83282 (Brayco Micronic 882)

NOTE: Baseline test d4

MIL-PRF-87257 (Biayco MiTTomnC 881)

ita value is the median value from five tested samples.

Baseline Values for Reference:

Material Company Baseline Tensile Strength (psi) Baseline Elgngation (%)
AMS-P-25782 A 2133.5 257
AMS-P-834p1 A 1554.8 1%2
AMS-P-25782 B 1441.7 144
AMS-P-834p1 B 1884.0 139

NOTE: For immersed ¢

for comparison
4.2.1 Material Proper|
For the sub-sections beg
is after immersion in a
immersion in an initial
represents a flush of th

the seal due to the full
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hange in system, fluid. The secondary fluid will not be the same as the bas

show AMS:P-25732 material property results for two conditions; the first
D% fluid_concentration), the second will be for material that has undergong
bntration) and a secondary fluid (50/50 fluid concentration composed o
presents a top off of the system with a secondary system fluid. This investi

median value was used
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b system and full change of system fluid. This investigates if there will be any detrimental affects to

eline initial fluid and will

is after immersion in a
b immersion in an initial
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hates if there will be any

detrimental affects to a

seal due to the partial change in system fluid. N/A is shown in the table un

er secondary fluid if the

fluid concentration does not contain the initial fluid.
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4.2.1.1 Percent Change in Volume After Immersion

Table 2 - Volume swell after 100% concentration X 100% concentration

Material: AMS-P-25732
. . . Secondary Fluid*
Baseline Initial Fluid*
MIL-PRF-5606 MIL-PRF-87257 MIL-PRF-83282
Company A | Company B | Company A | Company B | Company A | Company B | Company A | Company B
MIL-PRF-5606 7.4 4.2 N/A N/A 6.7 3.9 7.1 0
MIL-PRF-87257 6.6 3.6 55 3.8 N/A N/A 6.6 -1.2
MIL-PRF-83282 2.1 -0.7 0.7 35 15 4.6 N/A N/A
Tlable 3 - Volume swell after 100% concentration X 50/50% concentratiojn
Material: AMS-P-25732
Secondary Fluid*
Baseline Initipl Fluid* MIL-PRF-5606 / MIL-PRF<5606 / MIL-PRF-87257 /
MIL-PRF-87257 MIL-PRE-83282 MIL-PRF-83282
Company A | Company B | Company A | Company B | Company"A | Company B | Cobmpany A | Company B
MIL-PRF-5606 74 4.2 6.3 29 3.9 0.6 N/A N/A
MIL-PRF-87257 6.6 3.6 7.9 3.8 N/A N/A 4.9 0.9
MIL-PRF-83282 2.1 -0.7 N/A N/A 4.2 1.1 54 1.1

* Immersion for 70 hou

AMS-P-25732 materia
considered that there
MIL-PRF-5606 is flusk
MIL-PRF-83282, a redt
MIL-PRF-83282, a red
during low pressure or
seal.

AMS-P-25732 material
MIL-PRF-87257 is flus

MIL-PRF-87257 is topged off with-MIL-PRF-83282, a slight reduction in volume swell could occu

volume swell could ha

transitioned from the spare‘\glind to become the active seal. It can be considered that there will bg
seals from a gain or losg i volume swell if a system with MIL-PRF-87257 is topped off with or flush

s at 160 °F (71 °C).

immersed in MIL-PRF-5606 resulted in an increase in volume (+4.2
will be no major detriments to“seals from a gain or loss in volume
ed with or topped of with MIL-PRF-87257. If a system with MIL-PR
ction in volume swell could oeccur (up to -4.2%). If a system with MIL-PRH
ction could occur (up to -3.6%). Loss in volume swell could have an ad

to +7.4%); it can be
swell if a system with
--5606 is flushed with
-5606 is topped off with
erse affect on the seal

ow temperature conditions if the seal were transitioned from the spare gland to become the active

immersed insMIL-PRF-87257 resulted in an increase in volume (+3.6 to 4
ed with MIL-PRF-83282, a reduction in volume swell could occur (up to

an adverse effect on the seal during low pressure or low temperature co

6.6%). If a system with
4.8%). If a system with
r (up to -2.7%). Loss in
nditions if the seal were
no major detriments to

ed with MIL-PRF-5606.

AMS-P-25732 material immersed in MIL-PRF-83282 resulted in a small change in volume swell (-0.7 to +2.1%). If a
system with MIL-PRF-83282 is flushed with MIL-PRF-5606 or MIL-PRF-87257, negligible changes or an increase in
volume swell could occur (up to +5.3%). If a system with MIL-PRF-83282 is topped off with MIL-PRF-5606 or
MIL-PRF-87257, an increase in volume swell could occur (up to +3.3%).
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4.2.1.2 Percent Change in Elongation After Immersion
Table 4 - Elongation after 100% concentration X 100% concentration
Material: AMS-P-25732
. . . Secondary Fluid*
Baseline Initial Fluid*
MIL-PRF-5606 MIL-PRF-87257 MIL-PRF-83282

Company A | Company B | Company A | Company B | Company A | Company B | Company A | Company B
MIL-PRF-5606 -1.6 0.6 N/A N/A -5.7 -10.8 -4.2 -5.8
MIL-PRF-87257 -11.3 -5.2 -11.5 -7.3 N/A N/A -11.4 -13.1
MIL-PRF-83282 0 -5.8 -8.4 -2.5 -10.7 -5.5 N/A N/A

Table 5 - Elongation after 100% concentration X 50/50% concentration

Material: AMS-P-25732
Secondary Fluid*
Baseline Initial Fluid* MIL-PRF-5606 / MIL-PRF-5606 / MIL-PRF-87257 /
MIL-PRF-87257 MIL-PRF-83282 MIL-PRF-83282
Compapy A | Company B | Company A | Company B | Company*A~| Company B | Cpmpany A | Company B
MIL-PRF-5606 -1.4 0.6 -5.9 -5.3 =36 -5.1 N/A N/A
MIL-PRF-87257 -11.B -5.2 ok -5 N/A N/A ol -6.8
MIL-PRF-83282 0 -5.8 N/A N/A -6 -15.3 ok -9.2

* Immersion for 70 hour
** No data available.

AMS-P-25732 material
+0.6%). If a system wit
(-4.1 to -11.4%). If a sy.
occur (-2.6 to -6.4%). If]
elongation properties cq

AMS-P-25732 material
be considered that th
MIL-PRF-5606, or topp
with MIL-PRF-83282, a

AMS-P-25732 material

S at 160 °F (71 °C).

immersed in MIL-PRF-5606 resulted in a negligible change in elonga
h MIL-PRF-5606 is flushed withrMIL-PRF-87257, a reduction in elongatior
stem with MIL-PRF-5606 isflushed with MIL-PRF-83282, a reduction in elo
a system with MIL-PRF-5606 is topped off with MIL-PRF-87257 or MIL-PR
uld occur (-2 to -5.9%);

mmersed in MIL*PRF-87257 resulted in a reduction in elongation propertie
ere will be _ney'major detriments to seals if a system with MIL-PRF
ed off withleither MIL-PRF-5606 or MIL-PRF-83282. If a system with MiIl
reductionin’ elongation properties could occur (up to -7.9%).

mmersed in MIL-PRF-83282 resulted in a slight reduction in elongation prg

a system with MIL-PR

ion properties (-1.6 to
properties could occur
hgation properties could
F-83282, a reduction in

5 (-5.2 10 -11.3%)); it can
87257 is flushed with
| -PRF-87257 is flushed

perties (up to -5.8%). If

F-83282 is flushed or topped off with MIL-PRF-5606, a reduction in elon

gation properties could

occur (up to -9.5%). If a system with MIL-PRF-83282 is flushed with MIL-PRF-87257, a reduction in elongation properties
could occur (up to -10.7%). If a system with MIL-PRF-83282 is topped off with MIL-PRF-87257, a reduction in elongation

properties could occur (

up to -3.4%).
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4.2.1.3 Percent Change in Tensile Strength After Immersion
Table 6 - Tensile strength after 100% concentration X 100% concentration
Material: AMS-P-25732
) - ) Secondary Fluid*
Baseline Initial Fluid*
MIL-PRF-5606 MIL-PRF-87257 MIL-PRF-83282
Company A | Company B | Company A | Company B | Company A | Company B | Company A | Company B
MIL-PRF-5606 1.7 13.5 N/A N/A 3 15 4.6 28.9
MIL-PRF-87257 -10.1 16.9 -4.6 20.7 N/A N/A -4.7 14.7
MIL-PRF-83282 8.3 22.3 0.7 28.8 0.8 28.7 N/A N/A
Taple 7 - Tensile strength after 100% concentration X 50/50% concentratijon

Material: AMS-P-25732

Secondary Fluid*
Baseline Initial Fluid* MIL-PRF-5606 / MIL-PRF-5606 / MIL-PRF-87257 /
MIL-PRF-87257 MIL-PRF-83282 MIL-PRF-83282
Compapy A | Company B | Company A | Company B | Company*A~| Company B | Cpmpany A | Company B
MIL-PRF-5606 1.7 13.5 3.2 21.5 8.2 22.9 N/A N/A
MIL-PRF-87257 -10.L 16.9 ok 20 N/A N/A ol 20.1
MIL-PRF-83282 8.3 22.3 N/A N/A 5.8 6.4 ok 17.3

* Immersion for 70 hour
** No data available.

AMS-P-25732 material
show any significant re

S at 160 °F (71 °C).

mmersed in MIL-PRF-5606 did notresult in any significant reduction in ten
duction in tensile properties after secondary immersion in MIL-PRF-872

regardless of mixture ratio. It can therefore be considered that there will be no major detriments

strength perspective if 3

AMS-P-25732 material
considered that there w|
topped off with MIL-PRH

AMS-P-25732 material
it show any significant
regardless of mixture ra

system with MIL-PRF-5606 is topped off with or flushed with MIL-PRF-872

mmersed in MIL-PRE-87257 experienced a reduction in tensile properties
Il be no further reduction in tensile properties to seals if a system with MIL-J
F-5606 or MIL=PRF-83282.

mmersed-in MIL-PRF-83282 did not result in any significant reduction in te
reduction in tensile properties after secondary immersion in MIL-PRF-871
itio. \It-Can therefore be considered that there will be no major detriments t

MIL-PRF-83282 is topp

Sile properties; nor did it
57 or MIL-PRF-83282,
to seals from a tensile
57 or MIL-PRF-83282.

up to -10.1%). It can be
PRF-87257 is flushed or

nsile properties; nor did
257 or MIL-PRF-5606,
D seals if a system with

pd-off with or flushed with MIL-PRF-5606 or MIL-PRF-87257.

4.2.2

Material Property Changes (AMS-P-83461)

For the sub-sections below, Tables 8, 10, and 12 will show AMS-P-83461 material property results for two conditions; the
first is after immersion in a baseline initial fluid (100% fluid concentration), the second will be for material that has
undergone immersion in an initial fluid (100% fluid concentration) followed by a secondary fluid (100% fluid concentration).
This represents a flush of the system and full change of system fluid. This investigates if there will be any detrimental
affects to the seal due to the full change in system fluid. The secondary fluid will not be the same as the baseline initial
fluid and will be shown as N/A.

Tables 9, 11, and 13 will show AMS-P-83461 material property results for two conditions; the first is after immersion in a
baseline initial fluid (100% fluid concentration), the second will be for material that has undergone immersion in an initial
fluid (100% fluid concentration) and a secondary fluid (50/50 fluid concentration composed of the initial fluid and a
secondary fluid). This represents a top off of the system with a secondary system fluid. This investigates if there will be any
detrimental affects to a seal due to the partial change in system fluid. N/A is shown in the table under secondary fluid if the

fluid concentration does

not contain the initial fluid.
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4.2.2.1 Percent Change in Volume After Immersion
Table 8 - Volume swell after 100% concentration X 100% concentration
Material: AMS-P-83461
. . . Secondary Fluid*
Baseline Initial Fluid*
MIL-PRF-5606 MIL-PRF-87257 MIL-PRF-83282
Company A | Company B | Company A | Company B | Company A | Company B | Company A | Company B
MIL-PRF-5606 7.7 13.9 N/A N/A 7.1 11.6 2 6.3
MIL-PRF-87257 7.8 11.9 7.8 13.6 N/A N/A 2.8 7
MIL-PRF-83282 2.4 5.9 8.1 13.8 7.6 12.8 N/A N/A
Tlable 9 - Volume swell after 100% concentration X 50/50% concentratjiop

Material: AMS-P-83461

Secondary Fluid*
Baseline Initial Fluid* MIL-PRF-5606 / MIL-PRF-5606 / MIL-PRF-87257 /
MIL-PRF-87257 MIL-PRF-83282 MIL-PRF-83282
Compapy A | Company B | Company A | Company B | Company*A~| Company B | Cpmpany A | Company B
MIL-PRF-5606 7.7 13.9 8 13.5 5.3 10.3 N/A N/A
MIL-PRF-87257 7.8 11.9 8.2 135 N/A N/A 5.1 9.7
MIL-PRF-83282 2.4 5.9 N/A N/A 5.7 10.7 55 10

* Immersion for 70 hour

AMS-P-83461 material
MIL-PRF-5606 is flushe
is flushed with MIL-PRH
MIL-PRF-83282, a sligh
seals from a gain or los
swell could have an &
transitioned from the sp

AMS-P-83461 material
MIL-PRF-87257 is flush

S at 160 °F (71 °C).

immersed in MIL-PRF-5606 resulted’in an increase in volume (+7.7 to +1
d with MIL-PRF-87257,a slight reduction could occur (up to -2.3%). If a sys
-83282, a reduction could oceur (-5.7 to -7.6%). If a system with MIL-PRF
t reduction could occur (up10--3.6%). It can be considered that there will bg
5 in volume swell if a system with MIL-PRF-5606 is topped off with MIL-PRH
dverse affect on the.Seal during low pressure or low temperature cong
pre gland to becomie the active seal.

immersed in MIL-PRF-87257 resulted in an increase in volume (+7.8 to +]
ed with MIL<PRF-83282, a reduction could occur (up to -5%). If a system

topped off with MIL-P

major detriments to sedls fror a gain or loss in volume swell if a system with MIL-PRF-87257 is tQ
with MIL-PRF-5606. Loss involume swell could have an adverse affect on the seal during low pres
conditions if the seal wgredransitioned from the spare gland to become the active seal.

F-83282;'a/slight reduction could occur (up to -2.7%). It can be consider

3.9%). If a system with
em with MIL-PRF-5606
5606 is topped off with
no major detriments to
-87257. Loss in volume
itions if the seal were

1.9%). If a system with
with MIL-PRF-87257 is
ed that there will be no
pped off with or flushed
sure or low temperature

AMS-P-83461 material immersed in MIL-PRF-83282 resulted in an increase in volume (+2.4 to +5.9%). If a system with
MIL-PRF-83282 is flushed with MIL-PRF-5606 or MIL-PRF-87257, an increase in volume can be expected (+5.2 to
+7.9%). If a system with MIL-PRF-83282 is topped off with MIL-PRF-5606 or MIL-PRF-87257, an increase in volume can
be expected (3.1 to 4.8%).
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4.2.2.2 Percent Change in Elongation After Immersion
Table 10 - Elongation after 100% concentration X 100% concentration
Material: AMS-P-83461
) . ) Secondary Fluid*
Baseline Initial Fluid*
MIL-PRF-5606 MIL-PRF-87257 MIL-PRF-83282
Company A | Company B | Company A | Company B | Company A | Company B | Company A | Company B
MIL-PRF-5606 -5 -13 N/A N/A 0.3 -24.5 0.3 -19.5
MIL-PRF-87257 -5.3 -19.2 -5 -18.1 N/A N/A -1.5 -17.2
MIL-PRF-83282 -1.1 -15.4 -8.8 -19 -13.3 -24.1 N/A N/A
Table 11 - Elongation after 100% concentration X 50/50% concentration
Material: AMS-P-83461
Secondary Fluid®
Baseline Initial Fluid* MIL-PRF-5606 / MIL-PRF-5606 / MIL-PRF-87257 /
MIL-PRF-87257 MIL-PRF-83282 MIL-PRF-83282
Compahy A | Company B | Company A | Company B | Company A*| Company B bmpany A | Company B
MIL-PRF-5606 -5 -13 -9.8 -14 3.7 -15.2 N/A N/A
MIL-PRF-87257 -5.3 -19.2 *x -15.7 N/A N/A -1.7 -21.1
MIL-PRF-83282 -1.13 -15.4 N/A N/A -0.1 -27.5 -4.6 -28.1

* Immersion for 70 houns at 160 °F (71 °C).

AMS-P-83461 material

mmersed in MIL-PRF-5606 resulted in a reduction in elongation properties

5 (-5 to -13%); it can be

considered that there wlll be no major detriments to sealsfrom an elongation perspective if a systemn with MIL-PRF-5606 is

topped off with MIL-PRF-87257 or MIL-PRF-83282, (Reduction in elongation properties (up to -]

system with MIL-PRF-5p06 is completely flushed with'MIL-PRF-87257 or MIL-PRF-83282.

AMS-P-83461 material [mmersed in MIL-PRE-87257 resulted in a reduction in elongation propertie
be considered that thpre will be no major detriments to seals from an elongation perspe
MIL-PRF-87257 is flushed with MIL-PRF=5606 or MIL-PRF-83282; nor if a system is topped off

MIL-PRF-5606.

AMS-P-83461 material [mmersed-in MIL-PRF-83282 resulted in a reduction in elongation properti
2824s flushed or topped off with MIL-PRF-5606, a reduction in elongatior
(up to -12.1%). If a sygtem\with MIL-PRF-83282 is flushed or topped off with MIL-PRF-87257, a
p-to -12.7%).

system with MIL-PRF-

properties could occur

11.5%) could occur if a

5 (-5.3 t0 -19.2%); it can
Ctive if a system with
with MIL-PRF-83282 or

s (-1.1 to -15.4%). If a
properties could occur
reduction in elongation
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4.2.2.3 Percent Change in Tensile Strength After Immersion
Table 12 - Tensile strength after 100% concentration X 100% concentration
Material: AMS-P-83461
. . . Secondary Fluid*
Baseline Initial Fluid*
MIL-PRF-5606 MIL-PRF-87257 MIL-PRF-83282

Company A | Company B | Company A | Company B | Company A | Company B | Company A | Company B
MIL-PRF-5606 -13.3 -38.7 N/A N/A -7.1 -49.3 2.8 -32.9
MIL-PRF-87257 -21.7 -39.9 -16 -34.7 N/A N/A 1.6 -30.5
MIL-PRF-83282 0.2 -30.6 -25.9 -42 -26.2 -42.1 N/A N/A

Tahle 13 - Tensile strength after 100% concentration X 50/50% concentratjon

Material: AMS-P-83461

Secondary Fluid*
Baseline Initial Fluid* MIL-PRF-5606 / MIL-PRF-5606 / MIL-PRF-87257 /
MIL-PRF-87257 MIL-PRF-83282 MIL-PRF-83282
Compahy A | Company B | Company A | Company B | Company*A-| Company B bmpany A | Company B
MIL-PRF-5606 -13.B -38.7 -14 -29 1.2 -30.7 N/A N/A
MIL-PRF-87257 -21.f -39.9 -24.7 -35.1 N/A N/A 2.7 -37.5
MIL-PRF-83282 0.2 -30.6 N/A N/A 1.7 -46.6 -7.6 -48.7

* Immersion for 70 hour

AMS-P-83461 material
can be considered thal
MIL-PRF-87257 or MIL
seals to experience rg
MIL-PRF-87257.

AMS-P-83461 material
-39.9%); it can be cons
with or flushed with MIL

AMS-P-83461 material
Reduction in tensile prg
5606 or MIL-PRF-8725]

S at 160 °F (71 °C).

mmersed in MIL-PRF-5606 resulted in a significant reduction in tensile pro
I there will be no major detriments to seals if a system with MIL-PRF-}
FPRF-83282; nor if a systems-flushed with MIL-PRF-83282. However, t
duction in tensile properties*(-10.6%) if the MIL-PRF-5606 system is (

immersed in MILAPRF-87257 resulted in a significant reduction in tens
dered that there will be no major detriments to seals if a system with MIL-H

-PRF-5606 orsMIL-PRF-83282.

mmersedyin MIL-PRF-83282 resulted in a significant reduction in tensile pr
perties (-11.4 to -26.4%) could occur if a MIL-PRF-83282 system is flushe
(. Ateduction in tensile properties (-7.8 to -18.1%) may occur if a MIL-PRF-

off with either MIL-PRF-

5606 or MIL-PRF-87257.

perties (up to -38.7%); it
b606 is topped off with
here is potential for the
ompletely flushed with

ile properties (-21.7 to
RF-87257 is topped off

pperties (up to -30.6%).
bd with either MIL-PRF-
83282 system is topped

5. CONCLUSIONS

The information contained in this document is provided as a recommendation only and does not constitute a guarantee of
performance. It is strongly recommended to test according to individual application conditions for the purpose of validation.

5.1
hydraulic fluid.

5.2

5.3

Tensile set, even if seal is stretched 20%, should not be cause for concern.

Seal swell due to fluid contact is a major problem when attempting to install a seal that has been exposed to

By locating the spare seal downstream from the static seal, avoiding the use of oil as an aid during installation and

packing it in low swell grease or a dry condition (preferred method), minimum swell and less installation difficulty will

be encountered.
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The following statements and recommendations are directed towards applications with an upper temperature limit of
160 °F (71 °C). For all recommendations below, regardless of fluid combination or concentration, the aircraft system in
guestion should be monitored after introduction of new fluids due to potential impact to seal performance.

It is recommended to continue use of the initial system fluid whenever possible; if the system fluid must be changed, the
below statements and recommendations should be reviewed.

5.4  Volume Swell: AMS-P-25732

541

5.5

551

5.6 Tensile Propertiep: AMS-P-25732

5.6.1 There should H
statement doe
5.7 Volume Swell: A

The AMS-P-25732 material is expected to achieve positive volume swell when in MIL-PRF-5606 or
MIL-PRF-87257 fluid; however, MIL-PRF-83282 may cause only minor volume swell and/or potentially negative
volume swell. It is not recommended to use an AMS-P-25732 material in MIL-PRF-83282 fluid, or some mixed
concentration of MIL-PRF-83282, as a reduction in volume swell may occur. If an AMS-P-25732 material is used
in MIL-PRF-83282 fluid, the system should be monitored due to potential impact to the elastomer, which could
lead to a redugter—r-seating-perormance—duringtow-pressure-ortow-temperatdre—eendiions. An AMS-P-25732
material should have equivalent increases in volume swell if a system with MIL-PRF-832B2 fluid is replaced with
either MIL-PRE-5606 or MIL-PRF-87257; this includes partial and full replacement’ df the system fluid. An
AMS-P-25732 |material should remain at a relatively consistent volume swell D it is| in contact with either
MIL-PRF-5606 [and/or MIL-PRF-87257 (this includes mixed concentrations of both)fluids).

Elongation Propefties: AMS-P-25732

There is likely tpo be some loss in elongation properties of an AMS-P-25732 material when{used in MIL-PRF-5606,
MIL-PRF-87257, or MIL-PRF-83282 fluids; however, the observed [ass in elongation propgrties are well below the
specification limits of the AMS-P-25732 material. Therefore,\it can be considered |acceptable to use an
AMS-P-25732 |material in any of the above mentioned fluids, regardless of the s$tarting fluid or mixed
concentrations thereafter (this statement does not pertain ta’aconcentration of all three of the above listed fluids).

e no concerns regarding degradation or loss in tensile properties when lising an AMS-P-25732
material in M|L-PRF-5606, MIL-PRF-87257;~or MIL-PRF-83282 fluids, regardless of the starting fluid or
concentrations [of fluid thereafter (i.e., replacement of MIL-PRF-5606 with MIL-PRF-87257(or MIL-PRF-83282; this
not pertain to a concentration of all three of the above listed fluids).

S-P-83461

The AMS-P-83
or MIL-PRF-8
fluid, or some
occur. If an A
potential impa
low temperatu

571

61 material is_expected to achieve positive volume swell when in MIL-PRH
82 fluid. However, it is not recommended to use an AMS-P-83461 mat
ixed concentration of MIL-PRF-83282 as low volume swell or a reductio
S-P-83461 material is used in MIL-PRF-83282 fluid, the system shoul
tosthe”elastomer, which could lead to a reduction in sealing performance
conditions. An AMS-P-83461 material should have equivalent increas

-5606, MIL-PRF-87257,
erial in MIL-PRF-83282
n in volume swell could
d be monitored due to
during low pressure or
s in volume swell if a

5.8

58.1

5.8.2

system with M 57; this includes partial
and full replacement of the system fluid. An AMS-P-83461 material should remain at a relatively consistent volume
swell if it is in contact with either MIL-PRF-5606 and/or MIL-PRF-87257 (this includes mixed concentrations of
both fluids).

Elongation Properties: AMS-P-83461

If an AMS-P-83461 material is originally in MIL-PRF-5606 fluid, it is not recommended to completely replace the
MIL-PRF-5606 fluid with MIL-PRF-87257 or MIL-PRF-83282 due to potential degradation and reduction in
elongation properties of the AMS-P-83461 material. However, the MIL-PRF-5606 fluid may be replaced with small
amounts of MIL-PRF-87257 or MIL-PRF-83282 with minimal anticipated affects to elongation properties.

If an AMS-P-83461 material is originally in MIL-PRF-87257 fluid, there should be no concerns regarding
degradation or loss in elongation properties if the fluid is replaced with MIL-PRF-5606 or MIL-PRF-83282 in any
concentration.
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5.8.3

If an AMS-P-83461 material is originally in MIL-PRF-83282 fluid, it is not recommended to replace nor introduce

the AMS-P-83461 material to high concentrations of MIL-PRF-5606 or MIL-PRF-87257 fluid as this could

potentially lead

to material degradation and an increased loss in elongation properties.

5.9 Tensile Properties: AMS-P-83461

591

If an AMS-P-83461 material is originally in MIL-PRF-5606 fluid, it is not recommended to completely replace the

MIL-PRF-5606 fluid with MIL-PRF-87257 fluid due to potential degradation and loss of tensile properties to the
AMS-P-83461 material. However, the MIL-PRF-5606 fluid may be replaced with small amounts of MIL-PRF-87257
with minimal anticipated affects to tensile properties. The MIL-PRF-5606 fluid can be replaced with
MIL-PRF-83282 in any concentration as it should lead to minimal degradation of the AMS-P-83461 material.

59.2

If an AMS-P-83461 material is originally in MIL-PRF-87257 fluid, there should be no concerns regarding

degradation or loss in tensile properties if the fluid is replaced with MIL-PRF-5606 or MIL-PRF-83282 in any

concentration.

5.9.3 If an AMS-P-83

461 material is originally in MIL-PRF-83282 fluid, it is not recommended {

the AMS-P-83461 material to high concentrations of MIL-PRF-5606 or MIL-PRF-87257 flu

material and an
6. NOTES
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not editorial changes, h
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increased loss in tensile properties are likely to occur.
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d as degradation of the
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ave been made to the previous issue of this document. An (R) symbol to the left of the document
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Figure 2 - Typical spare seal storage arrangement (separate cavities)


https://saenorm.com/api/?name=22eb7420d02af8a82b8872bd02f2b472



