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APG O-Ring Compounds and Styles 

At press time for the printing of the catalog, the following represented a complete listing of O-Ring compounds and 
styles inventoried by APG as standard stock items. (APG Style Numbers are listed in parenthesis). Other options may 
now be available as standard items or by special order. Please inquire. 

O-Rings 
Aflas® 80 Durometer 
Chloroprene 70 Durometer 
E.P.R. 70 Durometer 
     Standard 
     Metric 
*Fluoroelastomer ï Black 
     Standard 
         75 Durometer 
         90 Durometer 
     Metric 
         75 Durometer 
         90 Durometer 
*Fluoroelastomer ï Brown 
     75 Durometer 
     90 Durometer 
Fluorosilicone 70 Durometer 
Highly Saturated Nitrile 
     Green 70 Durometer 
     Standard 
     Metric 
     Black 90 Durometer 
     Blue TFE Coated 70 Durometer 
Nitrile - Black 
     Standard 
         50 Durometer 
         70 Durometer 
         90 Durometer 
     Metric 
         70 Durometer 
         90 Durometer 
     Nitrile - Black - Peroxide Cured 
         90 Durometer 
Nitrile - White 70 Durometer 
PTFE 
Silicone 70 Durometer 
     Standard 
     Metric 
Square Cut Rings 
     Nitrile 70 Durometer 
Teflon® Encapsulated 
     Viton® Core 
     Silicone Core 
Urethane 
     70 Durometer 
     90 Durometer 
4 Lobe Q-Rings 
     Nitrile 70 Durometer 
     Fluoroelastomer 75 Durometer 
Minnesota Quad-Rings® 
     Available at ENA (an APG subsidiary) 
         Nitrile 70 Durometer 
         Viton® 70 Durometer 

(A80) 
(N70) 

(E70) 
(E) 

Back-Up Rings 

PTFE 
   Solid 
   Split 
   Spiral 
Contoured Back-Up Rings 
   Nitrile 90 Durometer 
   Fluoroelastomer 90 Durometer 
Leather 

(TST) 
(TST) 
(TSP) 

(HB90) 
(VBU90) 
(Cut for Series 
6244 & 
Series 6246) 

(V70) 
(V90) 

(V) 
(V90M) 

(VB75) 
(VB90) 
(FS70) 

(HS70) 
(HS) 
(HSN90) 
(HST70) 

(H50) 
(H70) 
(H90) 

(H) 
(H90M) 

(H90PC) 
(H70FDA) 
(TFE) 

(S70) 
(S) 

(SH70) 

(TEV80) 
(TES70) 

(U70) 
(U90) 

(QH70) 
(QV70) 

*APG stocks the Type ñAò Grade Fluoroelastomer. 
 Other Grades are available. 
 Please inquire. 

(HQ4) 
(VQ4) 
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Elastomer Descriptions and Properties 

Nitrile 

Trade Names: 

(Buna-N) 

                       Chemigum (Goodyear)Ny Syn (Copolymer)Krynac (Polysar) 
                       Hycar (Zeon Chemical)Paracril (Uniroyal)Perbunan (Mobay) 
The most widely used O-Ring elastomer. Excellent resistance to petroleum products. Excellent compression set, tear 
and abrasion resistance. Does not have good resistance to ozone, sunlight, or weather, unless specifically 
compounded. Should not be stored in direct sunlight or near motors or other electrical equipment which may generate 
ozone. Temperature range: -40° to +250°F. 

*Fluoroelastomer 

Trade Names: Viton (E.I. duPont) Fluorel (3M) 

Excellent mechanical and physical properties. Good resistance to petroleum products, low compression set, and high 
temperature resistance. Wide spectrum of chemical compatibility. Good for vacuum service and low gas permeability. 
Temperature range: -15° to +400°F (limited exposures to higher temperatures). 
*APG stocks the Type ñAò Grade Fluoroelastomer. Other Grades are available. Please inquire. 

Chloroprene 

Trade Names: 

(Neoprene) 

Neoprene (E.I. duPont) Butachlor (Ditsugil) Bayprene (Mobay) 

Moderately resistant to petroleum products. Good ozone and weather resistance. Good compression set. Excellent for 
sealing refrigeration fluids such as Freon®. Temperature range: -65° to +250°F. 

Silicone 

Trade Names: Silastic (Dow) 

Recommended for applications requiring a wide temperature range and good dry heat resistance. Good weather and 
ozone resistance. Limited oil resistance. Not normally recommended for dynamic sealing applications due to relatively 
poor tensile and tear strength and relatively low abrasion resistance. Temperature range: -80° to + 450°F. 

Highly Saturated Nitrile (HSN, HNBR) 

Better resistance to high temperatures, superior physical properties, and improved chemical resistance over traditional 
nitrile compounds. It also has better resistance to ozone, sunlight, and other atmospheric conditions. Excellent 
resistance to compression set. Green HSN is used in refrigerant R134a applications. Temperature range: - 40°F to 
+325°F. 
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Ethylene Propylene 

Trade Names: 

(EPM, EPDM) (EPR) 

                       Nordel (E.I. DuPont)Royalene (Uniroyal)Epsyn (Copolymer Rubber) 
                       Vistalon (Exxon Chemical)Epcar (B. F. Goodrich) 
Excellent resistance to Skydrol® fluids used in commercial aircraft hydraulic systems. Also, recommended for hot 
water, steam, and phosphate ester type hydraulic fluids. Also resistant to some acids, alkalies, and ozone. Not 
recommended for petroleum fluids or diester lubricants. Temperature range: -65° to +300°F. 

PTFE 

Trade Name: 
Teflon® (E.I. duPont) 

White thermoplastic fluoroethylene resin offers a combination of qualities not found in any other material-chemical 
inertness, heat resistance, low friction, dialectric strength, weatherability, zero water absorption, toughness, and 
flexibility. Temperature range: -65° to +500°F. 

Aflas® 

Trade Name: 
Aflas® (Asahi Glass Co., Ltd.) 

Advantageous combination of high temperature, chemical and electrical resistance properties. Recommended for oils 
and lubricants, hydraulic and brake fluids, transmission and power steering fluids, sour oil and gas (H2S), amine 
corrosion inhibitors, ozone, steam, acids, bases, alcohols, and a variety of other chemicals. Temperature range: +25° to 
+450°F. (+500°F short term). 

Urethane 

Trade Names: 

(Polyurethane) 

Texin (Miles Chemical) 
Adiprene (Uniroyal) 

Cyanaprene (American Cyanamid) 
Pellethane (Dow Chemical) 

Resistant to petroleum oils, hydrocarbon fuels, oxygen, ozone, and weathering. Particularly recommended for hydraulic 
systems where high pressures, shock loads, wide metal tolerances, or abrasive contamination is anticipated. Not 
recommended for acids, ketones, and chlorinated hydrocarbons. Some urethanes are also sensitive to water and 
humidity. Temperature range: -65° to +200°F. 

Teflon® Encapsulated 

Seamless and uniform Teflon® FEP encapsulation which completely encloses a core material of either silicone or 
Viton® elastomer. Matches the chemical and temperature resistance of solid PTFE O-Rings and possesses the 
elasticity and recovery properties which are crucial in many sealing applications. Complete technical information on 
Teflon® Encapsulated O-Rings is provided on pages 4 and 5. 

Fluorosilicone 

Trade Names: LS (Dow) 

(FVMQ) 

FSE (GE) 

Good low/high temperature resistance. Excellent resistance to petroleum oils and fuels. Used in aerospace applications for 
fuel systems and systems requiring resistance to diester base lubricants to 350ęF. Due to limited strength and abrasion 
resistance, this material is generally recommended for static applications only. Temperature range: -80ę to +350/400ęF. 
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TeflonÊ Encapsulated O-Ring 
    Technical Information 

Composition and Structure 

TeflonÊ FEP Encapsulated o-rings consist of a seamless 
and uniform TeflonÊ FEP encapsulation which completely 
encloses a core material of either silicone or VitonÊ 
elastomer. 

Properties/Specifications 

(1) Encapsulation material: TeflonÊ FEP resin 
    (yielding high chemical resistance). 
(2) Core material: Silicone or VitonÊ elastomers. 
(3) Operational temperature range: 
    -60°C/-75°F to +205°C/400°F. 
(4) Coefficient of friction: .1 to .2 
(5) Elongation at break: 100%-156% 
(6) Water absorption:<0.01 
(7) Average total shore A hardness: 
    85-90 shore A-silicone core 
    90-95 shore A-VitonÊcore 
(8) FDA Compliance: The clear TeflonÊ FEP 
    encapsulation complies with part 177 of Title 21 
    of the Food and Drug Administrationôs 
    regulations for safe use as articles or 
    components of articles for producing, 
    manufacturing, processing, preparing, treating, 
    packaging, transporting, or holding food in 
    accordance with regulation 177.1550. 

TeflonÊ FEP Encapsulation 
between 0.010ò to 0.045ò 
depending on o-ring cross 
section (not a coating) 

Silicone or VitonÊ 
Core Material 

Function and Performance 

The seamless, uniform, and integral TeflonÊ FEP 
encapsulation is responsible for the sealing effect, and the 
elastomer core provides continuous reset and constant 
pressure of the encapsulation onto the sealing point. The 
result is an overall compression, increasing with medium 
pressure. 

As a result, the TeflonÊ FEP Encapsulated O-Rings can 
outperform solid PTFE O-Rings. The encapsulated o-rings 
match the chemical and temperature resistance of solid 
PTFE O-Rings and possess the elasticity and recovery 
properties which are crucial in many sealing applications. 

Chemical attack and swelling are the primary causes of 
failure in o-rings. The TeflonÊ FEP encapsulation is virtually 
chemically inert and not subject to most chemical attack. 
Temperature operating range-60°C/-75°F to +205°C/400°F. 

Industrial Applications 

Å 
Å 
Å 
Å 
Å 
Å 
Å 
Å 
Å 
Å 
Å 

Aircraft and Aerospace 
Chemical Processing Industries 
Pharmaceutical Production 
Polymer Production 
Paint and Coating Operations 
Food Industries 
Petrochemical Industries 
Chemical Transport 
Semi-Conductor Manufacturing 
Pulp and Paper Industries 
Photochemical Industries 

Specific Applications 

Å 
Å 
Å 
Å 
Å 
Å 
Å 
Å 
Å 

Air Operated Pumps 
Mechanical Pumps 
Autoclaves 
Heat Exchangers 
Pipelines 
Pressure Vessels 
Valves 
Filtration Systems 
Gas Compressors 
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Gas Permeability 

All plastics have some permeability to gases. In the case 
of TeflonÊ FEP Encapsulated O-Rings, however, gases 
and vapors will permeate at a considerably lower rate than 
for most other plastics.The primary permeation 
mechanism is intermolecular migration. This migration 
rate depends on the type of gas, pressure, temperature, 
size of contact areas, and thickness of encapsulation. 
While highly corrosive gases do not attack the 
TeflonÊFEP Encapsulation of the o-ring, they may 
eventually permeate through and damage the elastomer 
core and hence affect the mechanical properties. Thus, in 
addition to chemical resistance, these permeability effects 
must be considered in gas sealing systems. 

Water Vapor Transmission Rate of 
TeflonÊFEP Resins @ 40ÁC/104ÁF 

Transmission Rate = gm/100in2/24hrs 

0.40 

0.35 

0.30 

0.25 

0.20 

Permeability of TeflonÊ FEP Resins 
(gm/100in /24 hrs-1mil) TABLE 1 

GASES2 
Carbon Dioxide 
Helium 
Hydrogen Chloride 
Nitrogen 
Oxygen 

VAPORS3 
Acetic Acid 
Acetone 
Acetophenone 
Benzene 
N-Butyl Ether 
Carbon Tetrachloride 
Decane 
Dipentene 
Ethyl Acetate 
Ethyl Alcohol 
Hexane 
Hydrochloric Acid (20%) 
Methanol 
Piperdine 
Skydrol Hydraulic Fluid 
Sodium Hydroxide (50%) 
Sulfuric Acid (98%) 
Toluene 
Water 

1. 

2 1 0.15 

23°C/73°F 35°C/95°F 50°C/122°F 
0.10 

<.05 

0.18 
0.39 

0.42 
0.95 

0.64 
0.65 

0.31 
1.03 
0.35 
2.90 

3 6 9 10 12 

0.13 
0.47 
0.15 
0.08 
0.11 
0.72 
0.17 
0.06 
0.11 

<0.01 

3.29 

                               Thickness/mils 
Please note that the vapor transmission rate significantly decreases when 
               the thickness of encapsulation is increased 

Thickness of Encapsulation 

As discussed earlier, the thickness of encapsulation must 
be considered in determining migration rates. The 
thickness of the encapsulation varies with the cross 
section of the o-ring. 

CROSS 
 SECTION 
(mm/inches) 

1.50mm/.059 
1.60mm/.063 
1.78mm/.070 
2.00mm/.079 
2.40mm/.094 
2.62mm/.103 
3.00mm/.118 
3.53mm/.139 
4.00mm/.157 
4.50mm/.177 
5.00mm/.196 
5.33mm/.210 
5.70mm/.225 
6.00mm/.236 
7.00mm/.275 

0.77 
0.69 
0.57 

5.61 
0.04 
0.05 
     -5 
4x10 
8x10-6 
0.37 
0.09 

WALL 
 SECTION 
(mm/inches) 

0.203mm/.008 
0.203mm/.008 
0.254mm/.010 
0.254mm/.010 
0.254mm/.010 
0.279mm/.011 
0.279mm/.011 
0.305mm/.012 
0.305mm/.012 
0.381mm/.015 
0.381mm/.015 
0.381mm/.015 
0.381mm/.015 
0.381mm/.015 
0.508mm/.020 

CROSS 
 SECTION 
(mm/inches) 

7.50mm/.295 
8.00mm/.312 
8.40mm/.330 
9.00mm/.354 
9.50mm/.374 
10.00mm/.393 
11.00mm/.433 
12.00mm/.472 
12.70mm/.500 
14.00mm/.551 
15.00mm/.591 
16.00mm/.625 
18.00mm/.708 
19.00mm/.750 
20.00mm/.787 

  WALL 
 SECTION 
(mm/inches) 

0.508mm/.020 
0.508mm/.020 
0.508mm/.020 
0.508mm/.020 
0.508mm/.020 
0.508mm/.020 
0.762mm/.030 
0.762mm/.030 
0.762mm/.030 
0.762mm/.030 
0.762mm/.030 
0.762mm/.030 
0.762mm/.030 
0.762mm/.030 
0.762mm/.030 

0.45 
2.93 
0.89 

2. 
3. 

Note that the permeation data listed in Table 1 is based on 
0.001ò thickness of TeflonÊ FEP encapsulation. The 
transmission rate significantly decreases when the 
thickness of encapsulation is increased. See water vapor 
transmission rate chart. 
Test method: ASTM D-790-59 (at 1atm). 
Test method: ASTM E-96-53T (vapor Pressure). 

Absorption 

TeflonÊ FEP Encapsulated O-Rings absorb practically no 
common acids or bases at temperatures as high as 
200°C/329°F with exposures up to one year. Even the 
absorption of solvents is surprisingly small; weight 
increases are generally less than 1% at elevated 
temperatures and exposure times. Due to the TeflonÊ 
FEP encapsulation, the effects of volume swell (one of the 
principal causes of seal failure) can be virtually ignored. 

Final selection of applications must be based on functional 
evaluations or experience under actual end use 
conditions. This has become industry practice dictated by 
the many complex aspects of performance in severe 
conditions. The end user should thoroughly test any 
application, and independently conclude satisfactory 
performance of the product for his intended use, and shall 
assume all risk and liability whatsoever in connection 
therewith. 
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O-Ring Dimensional Data 

Standard O-Ring Sizes and Tolerances 

An O-Ring functions as a seal through the mechanical 
deformation of the elastomeric compound by mating 
metal surfaces. The resilient rubber conforms to the 
shape of the metal sections and blocks the passage of 
gases or liquids. If the pressure increases, the O-Ring is 
further deformed and provides tighter sealing. 

The application of O-Rings is based on a volume 
relationship between the O-Ring and the gland. 
Experience has shown that O-Ring volume is not 
adversely affected by wider dimensional tolerances. 
Furthermore, Type II tolerances long in use for the 
fluoroelastomers and similar high shrinkage materials 
have proven to be as effective as seals molded to tighter 
tolerances. This is attributable to constant seal volume. 

As a result of this, the latest revision of AS 568, formerly 
ARP 568 and now AS 568A, is a combination of Class I 
and II tolerances. This change is being incorporated in all 
military specifications and drawings as they come up for 
revision. Therefore, in the future, most AN, MS and NAS 
tolerance standards will conform to AS 568A. It should be 
recognized that standards apply both to dimensions, as 
shown, to drawing numbers, and to compounds, and that 
the military specifications will not be withdrawn, but 
updated to conform to a single dimensional specification. 
Various company standards probably also will be revised 
to meet this standard. 

ThroughO-Ringindustrysponsoredtechnical 
committees, the United States is currently working with 
the International Standards Organization (ISO) to adapt 
AS 568A standard sizes to international metric 
requirements. 

Tentative agreement has been reached on a size standard 
incorporating the existing five AS 568A cross sections and 
a series of ID dimensions determined by a logarithmic 
progression of the numbers. The result has been to 
increase the number of small sizes, i.e. to make the steps 
between sizes smaller, and to decrease the number of 
large sizes by widening the steps between sizes. This 
action is consistent with the assembly requirements of an 
O-Ring seal, and the elastic properties of O-Ring seal 
compounds. 

Although some U.S. sizes will be deleted or modified in the 
new document, manufacturers will continue to 
manufacture existing sizes as long as there is demand. 

The new ISO sizes will become available when 
approved by member nations. In the meantime, AS 
568A contains metric equivalents in International 
System (SI) units. Calculation of these metric 
equivalents was done in accord with the rules 
appearing in SAE J390, Method A, rounding off 
tolerances as recommended. 
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