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NOTICE

This documept has been taken directly from U.S. Military Specification MIL-R=83485] Amendment 3,
and containg only minor editorial and format changes required to bring itinto conformance with the
publishing reguirements of SAE technical standards. The initial releasée’of this docurent is intended
to replace M|L-R-83485, Amendment 3. Any part numbers established by the origipal specification
remain unch@nged.

The original Military Specification was adopted as an SAE standard under the provigions of the SAE
Technical Standards Board (TSB) Rules and Regulations*(TSB 001) pertaining to agcelerated
adoption of dovernment specifications and standards{~TSB rules provide for (a) the| publication of
portions of uprevised government specifications and standards without consensus vpting at the SAE
Committee lgvel, and (b) the use of the existing.government specification or standafd format.

Any material|relating to qualified product.ists has not been adopted by SAE. This material was part
of the origingl military specification and:s’reprinted here for historic reference only.

1. SCOPE:

1.1 Scope:

This specification covers high temperature, compression set, and fluid resistant flugrocarbon
elastomer sheéts, strips, molded parts, and extruded shapes for aeronautical and irerospace
applications. IS material differs from other fluorocarbon elfastomers because of its improved low

temperature performance of approximately 25°F.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
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1.2

2. APPLICABLE

2.1 U.S. Governiment Publications:

2.2

The following
form a part of {

Classification:

The synthetic rubber shall be of the following types and classes, as specified (see 6.2).

Type | - O-Rings and compression seals
Type Il - Molded parts (other than sealing devices), sheets, strips, and extruded shapes

Available frojm DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Av
PA 19111-5094.

Philadelphia,

MIL-P-4861
MIL-L-7808

MIL-R-83485/1

MIL-STD-10f
MIL-STD-129%
MIL-STD-289%
MIL-STD-298
MIL-STD-407
MIL-STD-411

TT-S-735
UU-P-268
PPP-B-601
PPP-B-636
PPP-T-45

ublications, of the issues in effect on date of invitation for bids or, requg
his specification to the extent specified herein.

Packing, Preformed, Rubber, Packing, Rackaging of

Lubricating Qil, Aircraft Turbine Enging, Synthetic Base

(USAF) Rubber, Fluorocarbon Elastemer, Improved Performance 4
Temperatures, O-Rings, Sizes and Tolerances

Sampling Procedures and>Tables for Inspection by Attributes
Marking for Shipment and-Storage

Visual Inspection Guide for Rubber Sheet Material

Visual Inspection Guide for Rubber Extruded Goods

Visual Inspectioni\Guide for Rubber Molded Items

Visual Inspeetion Guide for Rubber O-Rings

Standafd>Test Fluids; Hydrocarbon
Paper, Kraft, Untreated Wrapping
Boxes, Wood, Cleated-Plywood
BoX, Fiberboard

st for proposal,

bnue,

t Low

Tape; Gummed, Paper, Reinforced and Plain, For Sealing and Sed|

SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 3021 Reference Fluid for Testing Di-ester (polyol) Resistant Material

AS568

Aerospace Size Standard for O-Rings

uring
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2.3

3.1

ASTM Public

ations:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM D 297 Rubber Products - Chemical Analysis
ASTM D 395 Rubber Property - Compression Set
ASTM D 412 Vulcanized Rubber and Thermoplastic Rubbers and Thermoplastic Elastomers -
Taoncion
ASTM D 471 Rubber Property - Effect of Liquids
ASTM D 573 Rubber - Deterioration in an Air Oven
ASTM D 1329 Evaluating Rubber Property - Retraction at Lower Temperatures (TR Test)
ASTM D 1414 Rubber O-Rings
ASTM D 2240 Rubber Property - Durometer Hardness
3. REQUIREMENTS:
First article:
When specified (see 6.2), a sample shall be subjected o first article inspection (se€ 6.3) in
accordance \vith 4.3. The approval of the first articlexsample authorizes the commenhcement of
production, Qut does not relieve the supplier of responsibility for compliance with all|applicable

3.1.1 Testreport

3.2

3.3

provisions of
be used for t

whenever 4§
over 3 yealf
Materials:

The cured cd
and shall be

this specification. The first article-sample shall be manufactured in the
ne manufacture of the production items.

A test report shall be prepared for each type. An updated test report
. change is made in the materials, processes, or this specification. Pre
s old shall not be acceptable.

mpound(of fluorocarbon elastomer shall be entirely suitable for the inte
pf the’ same composition as the material used for the preproduction sa

Dimensions and’tolerances:

same facilities to
hall be prepared

production tests

nded purpose,
mple.

3.3.1 Sheets and strips: Unless otherwise specified (see 6.2), the width of the sheet material shall be
36 = 1 inches, and the tolerances on thickness shall be as shown in table I. The width of strip
material, or of shapes cut from sheet, shall be as specified within a tolerance of £ 5 percent. The
thickness of strip material, other than shapes cut from sheet, shall be as specified within a
tolerance of + 5 percent, and the length shall be as specified within a tolerance of + 1 percent.
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3.3.2

3.3.3

3.4

3.5

351

3.5.2

Table 1
Thickness tolerances for sheet
Nominal thickness (inch) Tolerance (inch)
0.060 and less +0.010
Over 0.060 to 0.120, inclusive +0.016
Over 0.120 to 0.500, inclusive +0.031
Over 0.500 to 1.000, inclusive +0.047
Over 1,000 +0.063

Molded paits (excluding O-rings) and extruded shapes (including tubing)?” Unless|otherwise
specified (§ee 6.2), dimensions and tolerances of molded parts (excluding O-ringg) and extruded
shapes (ing¢luding tubing) shall be as specified on the drawing or in‘the contract of order.

O-Rings: Dimensions and tolerances of O-Rings shall be inyaccordance with MIL{R-83485/1
(USAF).

Physical properties:

The physical|properties of the fluorocarbon elastamer rubber shall conform to the values given in
Table Il.

Identification|of product:

Sheets and strips: Unless otherwise specified (see 6.2), sheet material (including| strips cut from
sheets) shall be marked to shewithe specification number, type, the manufacturer| the
manufactuter’s designation-(compound number), and the cure date by quarter and year; for
example, 3[Q76), thus:

MIL-R-83485, Type(l
Compound|No.

Cure date
XYZ Co.

The identification shall recur constantly, from one end of the sheet to the other, in rows spaced
approximately 5 inches apart; shall be clear, legible, and not less than 3/8 inch high; and shall be
applied by suitable means using marking fluid that is not deleterious to the fluorocarbon elastomer.
The marking shall not be obliterated by normal handling. The color of the marking shall be white,
or a contrasting color if the product is white or very light.

Molded parts and extruded shapes (including tubing): Where the size of the product permits, the
identification shall be marked as indicated in 3.5.1. When identification marking of the product is
impracticable, the unit package shall show the compound number and manufacturer in addition to
those markings specified in 5.3. Temporary marking of 0-rings for the manufacturer’s identification
shall be permitted at the time of manufacture but shall in no way affect the properties or function of
the O-rings.
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Specific gravity

Table Il
Physical Properties
Type |l
Type | (Molded parts
(O-Rings and [other than sealing
Compression devices] sheets, strips,
Original Seals) and extruded shapes)
As Determined As Determingd
Hardngss points 7515 7525
Tensil¢ strength, psi, min. 1600 1600
Elongation,%, min. 120 120
Tempagrature Retraction, 10%
(TR-10Q), °F, max. -20 -20
After ajir aging 70 hours at
75° + 5°F Compression set,
% of ofiginal deflection, max. 25 25
After aging 70 hours at 75°F in
TT-S-135, Type I
Hardness change, points +5 +5, -10
Tensile strength decrease,% max. 30 20
Elongation decrease,%, max. 20 20
Volume change, %, max. 1to 10 1to 10
After ajir aging 70 hours at 528° +5°F
Hardness change, points +5 +5
Tensile strength, decrease;%, max. 35 35
Elongation decrease{ %, max. 10 10
Weight loss,%, max: 12 12
After ajir aging 166 hours at 347° £ 5°F
Compression\set,% of
origirjal deflection, max. 25 20
After airfaging 22 hours at 392° + 5°F
Compression Set,% of
original deflection, max. 20 15
After aging 70 hours at 347° + 5°F in
Stauffer Blend 7700
Hardness change, points +0, -15 +0, -15
Tensile strength decrease,%, max. 35 30
Elongation decrease,%, max. 20 20
Volume change,% 1to 20 1to 20
Compression set,% of
original deflection, max. 10 15
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3.6 Workmanship

The product shall be uniform in quality and condition, clean, and free from foreign materials and from

defects detrimental to fabrication, appearance, or performance of parts.

4. QUALITY ASSURANCE PROVISIONS:

4.1. Responsibilityfertaspeetion:

Unless otherwise specified in the contract or purchase order, the contractor is, respa
performance|of all inspection requirements (examinations and tests) as specified he
otherwise spgcified in the contract or purchase order, the contractor may.ése his ow
facilities suitgble for the performance of the inspection requirements specified herei
disapproved py the Government. The Government reserves the right to perform an
inspections get forth in the specifications where such inspections.are deemed nece
supplies and|services conform to prescribed requirements.

4.1.1 Responsibility for compliance: All items shall meet all tequirements of sections 3

inspection et forth in this specification shall become@ part of the contractor’s ove
uality program. The absence of any inSpection requirements in specifications shall not
submitted to the

system or ¢

relieve the contractor of the responsibility of enspring that all products or supplies
t for acceptance comply with all requirements of the contract. Sampling inspections, as
hnce to

iterial, either

Governmen

part of marjufacturing operations, is an acceptance practice to ascertain, conform
requiremerfts, however, this does not authorize submission of known defective ma
indicated of actual, nor does it commit'the Government to accept defective materigl.

4.2 Classificatior]

The inspectig

a. Preproduction inspection (see 4.3).
b. Quality conformance inspection (see 4.4).

4.3 Preproductio

nsible for the
rein. Except as

of tests:

n and testingtof.the synthetic rubber shall be classified as follows:

[Aspection:

n or any other
N, unless

y of the

bsary to assure

and 5. The
rall inspection

4.3.1 Samples: Test samples for type | materials shall be Size -214 O-rings conforming to
MIL-R-83485/1 (USAF) tolerances. Hardness shall be determined on specimens of sufficient
dimensions to comply with ASTM D 2240. Samples for type Il material shall be obtained from 6

inches by 6

4.3.2 Tests: Preproduction tests shall consist of all the tests specified in 4.6.

inches by 0.075 platen sheets.
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4.3.3

4.4

441

441

441

4.4.2

4.4.3

.1 Lot: Alo

.2 Batch: A

Identification of samples: When specified (see 6.2), and as soon as practicable after the award of
contract or order, preproduction samples shall be separately packaged and forwarded to the
laboratory designated by the contracting officer. Samples shall be plainly identified by securely
attached durable tags, marked with the following information:

Name d
Quiality confg

Sampling f
MIL-STD-1]
for all prod

the same

Quiality con
from the er
for use as
cure as th
Size -214r

Inspection
and compo
subsidiary
specificatig
shall be ke

Jcturer's part number

a. Sample

b. MIL-R-

c. Docum i
d. Manuf

e.

i)

s for preproduction inspection

f manufacturer
rmance inspection:

Dr inspection: Sampling for quality conformance inspection shall be in
D5, except where otherwise indicated herein. Quality conformance tes
iction lots of material.

shall consist of all material of the same identify cured in the same prog
batch, and submitted at the same time foriinspection.

batch shall be the quantity of material compounded on a mill or mixer

formances test samples: With:the exception of o-rings, the end item, @
d item, shall be used as the-sample, whenever possible. If these item
st samples, tests shallbeperformed on samples of identical composi
of the end item. Quality conformance tests on o-rings shall always bg
ngs which have been'molded at the same time as the production batcf

pf materials and components: The supplier is responsible for insuring
nents used’were manufactured, tested, and inspected in accordance W
specifications and standards to the extend specified, or if none, in acca
n (see4.1). In the event of conflict, this specification shall govern. Ins
pt_ complete and available to the procuring activity at all times.

hccordance with

ts are required

uction run, from

At one time.

r specimens cut
5 are unsuitable
lion and state of
p conducted on
.

hat materials
ith referenced
rdance with this
pection records



https://saenorm.com/api/?name=7b151cafeb7dd7055aa457bc2406d003

AMS-R-83485

SAE AMS-R-83485

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, molded parts, or yards of sheets, strips, or extruded shapes, as
applicable for examinations as specified in 4.4.4.1, 4.4.4.2, and 4.4.4.3. If the end item is less than
1 yard, the sample unit shall be the end item.

4.4.4.1 Examinajienfordefectstrappearanceand-workmanship——

Molded
shall bg

44411

products. The sample size shall be in accordance with inspection lexel Il of M
| related to percent defective shall be 1.5.

the AQ
Sheets
item is
in acco

44412

“incomplete, not legibly identified”, or not as specified’in 5.1, shall be consider

sample

to percent defective shall be 2.5.

4.4.4.2

44421

Examinfation for dimensional defects:

the examination
er molded
IL-STD-105 and

parts including O-rings: The sample unit shall be one molded partand
in accordance with MIL-STD-413 for O-rings and MIL-STD-407for oth

strips, and extruded shapes: The sample unit shall-be 1 linear yard, gxcept if the end

ess than 1 linear yard, the sample unit shall be the end item. The examination shall be

marking such as
bd minor. The
the AQL related

dance with MIL-STD-289 and MIL-STD-298, as applicable. Defects in

size shall be in accordance with inspectiofflevel Il of MIL-STD-105 and

44422

4.4.4.3

Molded parts including O-rings:, Ffie sample unit shall be one molded part. Dimensions shall

bein

in acd
defec

Shee

end item is less¢han 1 linear yard, the sample unit shall be the end item. TH

shall
Speci
with i

hccordance with the applicable size in MIL-R-83485/1(USAF). The sam
ordance with inspection level Il of MIL-STD-105 and the AQL related t

tive shall be 1.5.
s, strips, andextfuded shapes: The sample unit shall be 1 linear yard
be within(the tolerances specified in 3.3.1. Dimensions for extruded sh

ied on'the drawing or in the contract or order. The sample size shall b
nspection level 1l of MIL-STD-105 and the AQL related to percent defeg

ple size shall be

D percent

except if the
e dimensions
apes shall be as
e in accordance
tive shall be 1.5.

Examination for defects in preparation for delivery: An examination shall be made to
determine that the packaging, packing, and markings comply with section 5. The sample unit
for this examination shall be one shipping container fully packed, selected just prior to the
closing operation. Shipping containers fully prepared for delivery shall be examined for closure

defects.
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Packaging (O-rings, molded
parts, and extruded shapes)

Examine

Defect

Not the level specified.

Not packaged as specified or required.

Packaging material, closures not as
specified.

Unit items not individually wrapped

(Sh

(St

Pa

Pa

Co

eets)

Fips)

cking

cking

LAt

when specified.

Not interleaved; separator sheets do
not fully cover the full area of
contact between the sheets.

Stacked over 10 inches high

Not in rolls; not wound oriksuitable
cores.

Rolls not wrapped ar sealed as
specified.

Total length pec'yoll varies by more than
the indicated tolerances (5.1.1.2.2).

Not level 'specified; not in accordance
with-contract requirements.

Container not as specified, closures not
accomplished by specified or required
methods or materials.

Any nonconforming component, compon
missing, damaged or otherwise de-
fective, affecting serviceability.

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

Less than specified or indicated quantity,

Weight

Markings

Tootioes

Gross weight exceeds specified require-
ments.

Interior or exterior markings, as applicabl
omitted, illegible, incorrect, incomplete,
or not in accordance with contract
requirements. Date of cure, storage
instruction missing.

€,

The sample size shall be in accordance with inspection level Il of MIL-STD-105 and the AQL
related to percent defective shall be in 2.5.
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4.4.5 Quality conformance tests: The following tests shall be conducted on each lot of material

(see 4.4.2):

Original Air aged 22 hours @ 392° + 5°F
Tensile strength Compression set

Elongation

Hardness

If the items
compositio

4.45.1 Rejection
requirem
deficienc

45 Test conditio

45.1 Control flui
accordancs
percent ph

4.5.2 Atmospher

rubber shall be conducted in an atmosphere of 50 + 15 percent relative humidity &

temperatur

4.6 Test methods:

4.6.1 Physical pr
accordancs

Specific gravity

N and state of curse as the item.

criteria: A lot shall be rejected upon the failure of any.sample to meet
bnts specified herein. A lot that has been rejectedmay be reworked to
es and resubmitted for acceptance.

Ns:

1: The control fluid used to conduct the oil aging in this specification sk
b with AMS 3021. It consists of a M{-L-7808 standard production base
bnothiazine. New fluid shall be gsed for each aging test.

¢ conditions: All fluid coalihg, conditioning, and physical property dete

e of 75° = 5°F.

pperties:~Unless otherwise specified herein, physical properties shall i
b with ASTM test methods for rubber products as follows:

are unsuitable for use as test samples, tests shall be performed-on samples of identical

the test
correct the

nall be in
b fluid plus 0.5

rminations of
nd at a

e determined in

Property ASTM Method
Hardness D 2240
Tensile strength and elongation
Type | D 1414
Type I D 412, (Use die C for oil aging)
Volume D471

Specific gravity D 297, hydrostatic method
Temperature Retraction (TR-10)
Type |

Type |l

D 1414
D 1329

-10 -
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4.6.2 Air aging at 528°F: Air aging shall be conducted in accordance with ASTM D 573, except that the
rubber shall be aged for 70 hours at 528°F + 5°F. Tensile strength, elongation, and hardness
changes shall be determined as specified in 4.6.1.

4.6.2.1 Weight loss: The weight loss test shall be conducted on samples air-aged in accordance with
4.6.3. Test specimens shall be conditioned for 24 hours in a desiccator before and after air-
aging. The specimens shall be weighed immediately after the desiccation period before and

after agin

g. The percentage weight loss shall be calculated as follows:

where w
W

4.6.3 Oil aging:
pyrex glass
8 mm pyre
chimney sh
extend thrg

VLWZX]_OO
Wy
weight of sample before air-aging

i
b = weight of sample after air-aging

Dil aging of specimens shall be conducted in clean38 millimeters (mm
test tubes fitted with 2-hole cork stoppers. Each-Stopper shall be fitted
glass tubing (chimneys), one 3 inch in length;.the other 5 inches in ler

all extend through and 1/2 inch above the topof the stopper. The 5-in

used for aging the specimens. Use of an oil bath, is’permissible, but is not desired.
140 millilitefs (ml) of oil shall be used. The test.shall be inserted into the aluminum
in such mahner that the fluid level in the test-tubes shall be approximately 1-5/8 in
heating unit of the aluminum block or surface of the oil bath. The distance shall ff

same rilibber-to-oilratio.

from the to
in the oil by
a. Typel:
1-1/2 in
specim
b. Tube ll
shall bg
vertical

ugh and 3-1/2 inches above the top of thezstopper. An aluminum bloc

p of the aluminum block or covering of the oil bath. The specimens shg
soft iron or nichrome wireshangers as follows:

Three specimens _shall be suspended horizontally in the fluid, one eac
ches, 3-1/2 inches,/Jand 5-1/2 inches below the surface of the fluid. Ha
ens shall be placed in a separate chimney stoppered tube keeping app

Four ’dumbbells cut with a die “C”, conforming to ASTM D412, shall b
only-two specimens aged in a single test tube. The specimens shall &

OD by 300 mm
with 2 lengths of
gth. The 3-inch
th chimney shall
heater shall be
For each test,
block or oil bath
ches above the
ot be measured
Il be suspended

h at depths of
rdness
roximately the

e tested. There
e suspended

v-in the fluid, one each at depths of 1 inch and 2 inches below the surf

ace of the fluid.

The measurement of specimen depth in the fluid shall be made between the top edge of the
specimen and the fluid level. Care shall be taken to prevent contact of specimens with each
other or the wall of the test tube.

4.6.3.1 The oil-aging time and temperature shall be 70 hours at 347° + 5°F. After aging and prior to the
physical property determinations, the specimens shall be removed from the hot fluid and cooled
30 minutes in fresh fluid. Tensile strength, elongation, hardness, and volume change shall then
be determined as specified in 4.6.1.

-11 -
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4.6.4 Fuel aging: Specimens shall be immersed in test fluid conforming to TT-S-735, type lll, for 70
hours at 75° £ 5°F. The ratio of fluid to rubber shall be approximately 40 ml per gram. Aging shall
be conducted in a glass container. An airtight seal shall be maintained for the duration of the test.
One sample at a time shall be removed from the fluid, immediately blotted dry, and tested. The
tensile strength, elongation, hardness and volume change tests shall be conducted in accordance

with 4.6.1.
4.6.5 Compressipa-set—Exeeptwhere-otherwise-speciied-herein—eompressien-setshall be determined
in accordance with ASTM D 395, method B. Specimens for type | materials shalbpe two O-rings.

Two circulgr plied-up buttons with dimensions of 1.129 0.010 inches diameterand approximately

0.5 inch thigk shall be used for type Il material.

4.6.5.1 Air aged:] Compression set shall be determined on specimens air aged for 70 hpurs at

75°F = 59F, on specimens air aged for 166 hours at 347°F + 5°F-and on specimens air aged 22

hours at B92°F + 5°F. A single set of specimens shall be uséd for the 75°F and [392°F tests and

two sets ghall be used for the 347°F tests. The test procedure shall be in accorflance with

ASTM D B95 for the 75°F and 392°F specimens and one set of the 347°F specimens. The

second st of 347°F specimens shall cool for 18 houts.prior to removal from the fest fixture. The

usual 30 mminute waiting period before taking the final thickness measurement shall be used.
4.6.5.2 Compression set shall be determinéd on two sets of specimens aged|70 hours at
°F immersed in fluid conforming t6"AMS 3021. The compression set plates for testing
erial shall be approximately 0:375 inch by 2 inches by 4 inches. Therg¢ shall be six
1/4-inch bolt holes; one on each coraer and one located in the middle of each 4-inch edge and
on the cegnter line of the corner hetés. There shall also be 1/4-inch holes through the middle of
each half| of the plates to allow fluid to be in contact with the inside diameter of the O-rings. The
compression set plates for type'| compression seals other than O-rings and typqg Il material shall
be in accprdance with ASTM' D 395. The original thickness of the specimens shiall be measured
and the test fixtures shall-be assembled using two test specimens. The specimgns shall be

Oil aged:
347°F+ %
type | ma

compressed 25 pergent. The test fixture shall be placed in a 1-liter stainless ste
800 milliliters of fluid conforming to AMS 3021 shall be added to the beaker. Thq
fitted with a suitable vented stainless steel cap. The cap shall be sealed with ar]
conformig.tortype I, class 1 of this specification (size - 240 ARP 568 has been u

el beaker and
beaker shall be
O-ring

sed). The

beaker sha

he fluid has

reached the test temperature (apprOX|mater 2 hours) the vent shall be closed and the beaker left
in the oven for a total aging time of 70 hours. At the end of the aging time, the set of specimens

shall be removed from the compression plates immediately and allowed to cool

on paper towels

for 30 minutes. Excess fluid shall be blotted from the specimens with paper towels and the final
thickness determined. The other set of specimens shall be allowed to cool in the fluid for 18

hours. The specimens shall be removed from the compression set plates and allowed to rest on
paper towels for 30 minutes. The excess fluid shall be blotted from the specimens and the final

thickness measurement made.

-12 -
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