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RINGS, SEALING, FLUOROCARBON (FKM) RUBBER 
High-Temperature-Fluid Resistant 

Very-Low Compress i on Set 
70 - 80 

1. SCOPE: 

1.1 Form: 

This specification covers a fluorocarbon (FKM) rubber in the form of molded 
rings. 

1.2 Application: 

These rings have been used typically as sealing rings in contact with air or 
a variety of fuels, lubricants, and specific hydraulic fluids from -15 to 
t260 OC (t5 to t500 OF). 
longer life than rings of other fluorocarbon rubbers, such as AMS 7280, at 
equal temperatures. The cross-section of such rings is usually not over 
0.275 inch (6.98 mm) in nominal diameter or thickness. 

The very-low compression set of these rings gives 

1.3 Safety - Hazardous Materials: 

While the materials, methods, applications, and processes described or 
referenced in this specification may involve the use of hazardous materials, 
this specification does not address the hazards which may be involved in such 
use. 
the safe and proper use o f  any hazardous materials and to take necessary 
precautionary measures to ensure the health and safety of all personnel 
i nvol ved. 

It is the sole responsibility of the user to ensure familiarity with 

2. APPLICABLE DOCUMENTS: 

The following publications form a part of this specification to the extent 
specified herein. The latest issue of SAE publications shall apply. The 
applicable issue of other publications shall be the issue in effect on the 
date of the purchase order. 

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. CAE invites your 
written comments and suggestions. 

Copyright 1992 Society of Automotive Engineers, Inc. 
All rights reserved. Printed In U.S.A. 
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2.1 

2.2 

SAE Publ icat ions:  

Ava i lab le  from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001. 

AMS 2817 Packaging and I d e n t i f i c a t i o n ,  Preformed Packings 
AMS 3021 F lu id ,  Reference, f o r  Testing Di-Ester (Polyo l )  Resistant 

Mater i  a l  
AMS 7280 Rings, Sealing, Fluorocarbon Rubber, High Temperature F l u i d  

Resi s tan t  , Low Compression Set , FKM Type (70-80) 
AS568 Aerospace Size Standard f o r  O-Rings 
AS871 Manufacturing and Inspect ion Standards f o r  Preformed Packings 

(O-Ri ngs) 
AIR851 O-Ring Tension Test ing Calculat ions 

ASTM Pub1 i c a t  ions : 

Ava i lab le  from ASTM, 1916 Race Street ,  Phi ladelphia, PA 19103-1187. 

ASTM D 471 
ASTM D 1414 Test ing Rubber O-Rings 

Rubber Property - E f f e c t  o f  L iqu ids 

3. TECHNICAL REQUIREMENTS: 

3.1 Mater i  a l  : 

Shal l  be a compound, based on a f luorocarbon (FKM) elastomer, s u i t a b l y  cured 
t o  produce a product meeting the  requirements o f  3.2. 

3.1.1 Color: Shal l  be black. 
( R I  

3.2 Propert i es : 

Rings s h a l l  conform t o  the requirements shown i n  Table 1; t e s t s  s h a l l  be 
performed on the  r i n g s  supplied and i n  accordance w i t h  ASTM D 1414, i nso fa r  
as p rac t icab le .  
are too  small t o  permi t  assembly on r o l l e r s  and are, a f t e r  cu t t ing ,  too  shor t  
t o  permi t  t e s t i n g  as a s ing le  strand. 
s t rength  does no t  e l im ina te  t e s t i n g  f o r  elongation; e longat ion t e s t i n g  can be 
done by s t re t ch ing  a r i n g  over a mandrel o f  a s ize  which w i l l  s t r e t c h  the  
r i n g  s u f f i c i e n t l y  t o  produce the requi red elongat ion when f i gu red  on the  I D  
o f  t he  r i n g .  
accordance w i t h  AIR851. 

Test ing f o r  t e n s i l e  s t rength i s  no t  required on r i n g s  which 

E l im ina t ing  t e s t i n g  f o r  t e n s i l e  

Calculat ions o f  t e n s i l e  s t rength and elongat ion may be made i n  
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TABLE 1 - Properties 

Paragraph Property Requirement Method o f  Testing 

3.2.1 As Received: 

3.2.1.1 Hardness , Durometer "A" 
or equi val ent 

3.2.1.2 Tensile Strength, minimum 

3.2.1.3 Elongation, minimum 

3.2.1.4 Corrosion 

3.2.1.5 Specific Gravity 

3.2.2 Aromatic Fuel Resistance: 
(Immediate Deteriorated 
Properti es) 

3.2.2.1 Hardness Change, 
Durometer "A" or 
equivalent 

3.2.2.2 Tensile Strength Change, 
maxi mum 

3.2.2.3 Elongation Change, maximum 

3.2.2.4 Volume Change 

75 & 5 

1400 psi 
(9.65 MPa) 

125% 

Ni 1 

Preproduction 
Value k0.02 

Medium: ASTM Ref. Fuel B 
(ASTM D 471) 

Temperature: 20 - 30 OC 
Time: 70 hours k 0.5 

(68 - 86 OF) 

-5 to t5 

-15% 

-15% 

o to t5% 
3.2.3 Synthetic Lubricant Resistance: 
(R) (Immediate Deteriorated 

3.2.3.1 Hardness Change, Durometer 
(RI "A" or equivalent t5 to -15 

3.2.3.2 Tensile Strength Change, 
(RI 

Properties) 

maximum (based on area 
before immersion) -30 

3.2.3.3 Elongation Change, maximum -20 
( R I  

3.2.3.4 Volume Change 
(RI 

o to +20% 

Medium: AMS 3021 
Temperature: 175 OC k 3 

Time: 70 hours k 0.5 
(347 OF k 5) 
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TABLE 1 - Properties (Continued) 

Paragraph Property Requirement Method of Testing 

3.2.4 Dry Heat Resistance: 

3.2.4.1 Hardness Change, Durometer 
"A" or equivalent 

3.2.4.2 Tensile Strength 
Change, maximum 

3.2.4.3 El ongat i on Change, 
maxi mum 

3.2.4.4 Weight Loss, maximum 

3.2.4.5 Bend (flat) 

3.2.5 

3.2.6 

3.2.7 

Compression Set: 

Percent of Original 
Deflection, maximum 

Ring Cross Section 
Di ameter, 

0.066 to 0.110, inch 

Over 0.110 inch (2.79 mm) 
(1.68 to 2.79 mm), incl 

Long-Time Compression Set: 

Percent of Original 
Deflection, maximum 

Ring Cross Section 
Di ameter, 

0.066 to 0.110, inch 

Over 0.110 inch (2.79 mn) 

Low-Temperature Resi stance: 

Temperature Retraction, 
TR,, point, maximum 

(1.68 to 2.79 mm), incl 

o to +lo 

-35% 

-15% 

10% 

No cracking 
or checking 

25 
20 

45 
40 

-15 OC (+5 O F )  

Temperature: 275 OC & 3 
(527 O F  2 5) 

Time: 70 hours & 0.5 

Temperature: 200 OC f 3 

Time: 70 hours f 0.5 
(392 O F  & 5) 

Temperature: 200 O C  & 3 

Time: 336 hours 0.5 
(392 O F  & 5) 
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3.3 Quality: 

Rings, as received by purchaser, shall be uniform in quality and condition, 
smooth, as free from foreign material as commercially practicable, and free 
from internal imperfections detrimental to usage of the rings. Surface 
imperfections shall be no greater than permitted by AS871 for minor defects. 

3.4 Sizes and Tolerances: 

Shall be as specified on the drawing. 
Inspection for conformance to dimensional requirements shall be made in 
accordance wi t h AS87 1, 

Standard sizes are as shown in AS568. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for Inspection: 

The vendor of rings shall supply all samples for vendor’s tests and shall be 
responsible for performing all required tests. Purchaser reserves the right 
to sample and to perform any confirmatory testing deemed necessary to ensure 
that the rings conform to the requirements of this specification. 

4.2 Classification of Tests: 

4.2.1 Acceptance Tests: Tests for requirements shown in Table 2 are acceptance 
(R) tests and shall be performed on each lot. 

TABLE 2 - Acceptance Tests 

Requirement Paragraph Reference 

Hardness , as received 
Tensile Strength, as received 
El ongat i on , as received 
Specific Gravity, as received 
Volume Change in fuel 
Com ression Set 
Qua ity 
Sizes and To1 erances 

3.2.1.1 
3.2.1.2 
3.2.1.3 
3.2.1.5 
3.2.2.4 
3.2.5 
3.3 
3.4 

4.2.2 Periodic Tests: Tests for requirements shown in Table 3 are periodic tests 
and shall be performed at a frequency selected by the vendor unless 
frequency of testing is specified by purchaser. 
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TABLE 3 - Per iod ic  Tests 

Requirement Paragraph Reference 

Corrosion, as received 
Tensi le  Strength Change i n  o i l  
Elongation Change i n  o i l  
Volume Change i n  o i l  
Hardness Change a f t e r  d r y  heat 

Bend a f t e r  dry heat exposure 
Temperature Retract  i on , TR,, po i  n t  

exposure 

3.2.1.4 
3.2.3.2 
3.2.3.3 
3.2.3.4 

3.2.4.1 
3.2.4.5 
3.2.7 

4.2.3 Preproduction Tests: Tests f o r  a l l  technica l  requirements are 
preproduction t e s t s  and s h a l l  be performed p r i o r  t o  o r  on the  f i r s t - a r t i c l e  
shipment o f  r i n g s  t o  a purchaser, when a change i n  ingredients  and/or 
processing requi res reap rova l  as i n  4.4.2, and when purchaser deems 
conf i rmatory t e s t i n g  t o  E e required. 

4.2.3.1 For d i r e c t  U.S. M i l i t a r y  procurement, subs tan t ia t ing  t e s t  data and, when 
requested, preproduction t e s t  mater ia l  sha l l  be submitted t o  the  
cognizant agency as d i rec ted  by the  procur ing a c t i v i t y ,  con t rac t ing  
o f f i c e r ,  o r  request f o r  procurement. 

4.3 Sampling and Testing: 

Shal l  be as follows: 

4.3.1 For Acceptance Tests: S u f f i c i e n t  r i n g s  sha l l  be taken a t  random from each 
l o t  t o  perform a l l  requi red tes ts .  The number o f  determinations f o r  each 
requirement s h a l l  be as spec i f ied  i n  the  appl icable t e s t  procedure or, i f  
no t  spec i f i ed  therein,  no t  less  than three. 

4.3.1.1 A l o t  s h a l l  be a l l  r i n g s  from the  same batch o f  compound processed i n  
one continuous run and presented f o r  vendor’s inspect ion a t  one time, but  
s h a l l  no t  exceed 1000 r i n g s  or 500 pounds (227 kg), whichever i s  the  
greater  mass. 

4.3.1.2 A batch sha l l  be the quant i t y  o f  compound run  through a m i l l  o r  mixer a t  
one time. 

4.3.1.3 When a s t a t i s t i c a l  sampling p lan has been agreed upon by purchaser and 
vendor, sampling s h a l l  be i n  accordance w i t h  such p lan  i n  l i e u  o f  
sampling as i n  4.3.1 and the  repo r t  o f  4.5 s h a l l  s ta te  t h a t  such p lan was 
used. 

4.3.2 For Per iod ic  Tests and Preproduction Tests: As agreed upon by purchaser 
and vendor. 
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