
O-Ring Materials
Definition of an
Encapsulated O-ring
A circular shaped seal with a round
cross section, consisting of two com-
ponents, a Teflon@ jacket, and an
internal (core) energizer which
Imparts memory to the seal. The
o-ring is intended to close off poten-
teal leak paths between mating sur-
faces in both static and dynamic
applications.

PSI's encapsulated o-rings are
offered in two Teflon@ grades, FEP
and PFA with a selection of three dif-
ferent energizers which give the user
a choice depending on temperature
and operating environment.

Encapsulation
FEP
The most versatile when considering
overall corrosion resistance, sealing
capability and temperature.
Temperature range -450 to + 400
degrees F. (-267 to 205 degrees C)

PFA
A fluorocarbon copolymer similar to
FEP but it also offers greatly
improved mechanical and creep
properties at elevated operating tem-
peratures. Temperature range -450
to +500 degrees F. (-267 to +260
degrees C).

FEATURES
When considering the encapsulated
concept, one should take into
account the many features which
FEP and PFA Teflon@ have to offer:

l Corrosion resistance
l Ultra low moisture absorption
l Uniform/ty
l Low cold flow
l Broad temperature range
l Good dialectic properties
l Hexibiiity
l Low coefficient of friction
l Permeation resistance

l Abrasion resistance
l Non-flammable
l Good impact strength
l Excellent resilience
l Lubricity
l No swellin!g
l Reusable

FDA APPROVAL
The United States Federal Food and
Drug Adrninistration has published
amendment 21 CFR 177.1550 which
permits the use of FEP and PFA as
articles or components of articles
intended for use in contact with food.
There is no general approval for use
of these grades in medical applica-
tions.

Core Materials
The core material is the component
which imparts “life” or “memory” to
the encapsalated  o-ring when it is
subjected to compressive force.

VITONO
A fluoroelastomer compound with a
combination of exceptional mechani-
cal properties and compression set
resistance. This particular energizer
gives an o-ring excellent memory
and the abili?:/  to recover rapidly from
deformation. This core has a Shore A
hardness of 75 with a suggested
operating temperature range of -10
to 300 degrees Fahrenheit (-23 to
+ 150 degrees C) in encapsulated
applications.

SILICONE
This elastomer possesses mechani-
cal properties similar to VitonB,  with
the exception of its slightly lower
compression set resistance. It is
more suitable for sensitive applica-
tions where lighter compressive
forces are applied to energize the
seal. This core has a Shore A hard-
ness of 70 blJt  it also offers a broader
operating ternperature range of -80
to 500 degrees Fahrenheit
(-62 to t260 degrees C).

ASTRA SEAL
The spring energizer, made from pre-
cision rolled stainless high strength
steel gives a very high compression
set resistance. The stainless spring
core maintains its resilience even in
long term exposure to cryogenic tem-
peratures -420 to +500 degrees
Fahrenheit (-250 to 260 degrees C).
It offers superior sealing characteris-
tics in face seal applications particu-
larly in liquid oxygen and hydrogen
service.

Temperature Chart

m Viton@  / FEP (-10 to +300 OF)
Silicone / FEP (-80 to +400 “F)

0 Silicone PFA (-80 to +500  “F) _
q Astra Seal (420 to 600  “F)

Hollow-Core
Encapsulated
O-Rings
Hollow core o-rings provide effective
sealing properties in applications
where lower compressive forces may
limit sealing ability of our standard o-
rings. The combination of a hollow
core insert with a slightly lower hard-
ness offers a more flexible easier to
squeeze o-ring requiring less energy
to activate its sealing capability.

NOTE:
Hollow core energizers are available
in a limited size range-Please con-
tact the factory for specific details.
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Applications

l MECHANICAL SEALS

l SEALS IN DIAPHRAG M PUMPS

l CRYOGENICS

l lb!ECHANlCAL  PUMPS

l FILTER ELEMENTS

l FILTER HOUSINGS

l REUSABLE SYRINGES

l AIR-OPERATED VENTS

l GAS SERVICE

l CORROSIVE  FLUID SEALS

l HIGH PURITY WATER

l Low PRESSURE, QUICK

DISCONNECT PIPING SYSTEMS

l VACUUM SERVICE

l RELIEF AND EMERGENCY VALVES

l LARGE DIAMETER ACCESS COVER.

l PRESSURE VESSELS

l COMPRE~~~R~

l FACE FLANGE SEALS

l GLASS HEAT EXCHANGER

TUBEflUBESHEET  SEALS

l DAIRY AND BEVERAGE SERVICE

l BUTTERFLY VALVES

7

Now there is a CHOICE!
Although solid elastomer o-rings are suitable for a broad range of appllca-
tions, there are IImitations.

Consider Teflon@ encapsulated o-rings as the ch oice which permits your
equipment to perform in a broader range of hostile environments and
temperatures while retaining their sealing capabilities.

DIAPHRAGM PUMPS

CRYOGENIC SERVICE FLANGE SEALS

__
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Applications

u I.

AIR OPERATED VENTS

MECHANICAL
SEALS

/

FILTER CARTRIDGES REUSABLE SYRINGES
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Engineering Design Data

To overcome pressures
exceedmg 1500 PSI, the
“ASTRA SEALS” utilize
vent holes to equalize

the pressure. OPEN TYPE GROOVE D GROOVE
DEPTH CONFINED TYPE GROOVE

Stainless Steel Core Astra Seals
Groove TABLE 1

Seal A Depth Nominal I.D. O.D. W
Series D Squeeze MIN. MAX. MIN.

ASTRA ,075 +.005 ,053 ,022 ,750 3.000 ,105

ASTRA ,103  +.005 ,072 ,028 ,750 5.000 ,130

ASTRA ,115  +.005 ,850 ,030 1.250 3.500 .150

ASTRA ,140 g.007 ,110 .030 1.250 7.500 ,195

ASTRA ,170  +.007 ,130 ,040 1.500 12.00 ,230

A S T R A .192+.007 ,148 ,044 1.750 36.00 ,255
A S T R A ,220 k.010 .175 ,045 2.000 A N Y ,310
A S T R A ,250 f 015 .200 ,050 3.000 A N Y ,325
A S T R A ,275 +.015 .225 ,050 3.500 ANY ,350

Viton & Silicone Core Materials Recommended Design Procedure
For Typical Installation
A. Shaft diameter must be known.
B. Choose the seal cross-section from

the recommended O.D. range In
Table 2.

Note:
There IS no maximum limitation to the
O.D. in any cross-sectron.  Seal reliability
dictates larger cross-sections for larger
dtameters  in order to observe good
design practice.

Encapsulated
O-Ring Specifications

C. Use the formula: Shaft Diameter plus
twice the seal cross-section minus
twice the squeeze.

D. The mrnimum  wrdth  (W) is listed for
each series  In Table 2

E. To determine the nominal shaft diame-
ter If the bore diameter IS known. Bore
diameter minus twice the seal cross-
section plus twice the squeeze.

After determining o-ring size, specify the
Teflon jacket (FEP or PFA), and the core
material (Viton”,  Silicone or Astra Seal).

Example:
Vito@ / FEP .103-i ,156” O.D.

Note:
Example:
A. Known Shaft diameter is 1.000
B. Chosen cross-section ,103.
C. Shaft Dia. + (2 X Cross-Section)

- (2 X Squeeze) = Bore Diameter.
1.000+(2X.103)-(2X.025)
= 1.156 Bore Diameter.

Width (W) would be ,133. The seal
part number would be .103--l  156.

When ordering, always specify whether
ring dimension is inside or outside
diameter.

Dimensions
l SAE Standard AS 568A
l British BS 1806
l British BS 4518 Metric
l Refer to Design Data Section for

Tolerances
Teflon@*, FEP, PFA
l ASTM D 2116 and L-P-387A
Viton@  *
l ASTM 200
l HK715
l MIL-F-83248A 75 Durometer,

Color Black
Silicone
l ASTM 2000
l ZZ-F-765-B Class 2A Grade 70
Stainless Astra
. ASTM Type 302
l MILS 5059
‘Registered Trademarks of DuPont
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Teflon Encapsulated O-Rings
TYPICAL

APPLICATION

VE
H

DIAMETER A
CROSS

SECTION

BORE
DIAMETER

r 1

Cross Section Design Data
Silicone and VitonB

TABLE2
Cross Nominal Groove Groove I.D. O.D.

Section Squeeze Depth Width Min. Max.
A mm D W (in.) (in)

.062 2.005 1.57 ,018 ,044 ,085 ,300 2.50

.070  k.005 1.78 ,022 ,048 ,097 ,300 5.50
,077  zk.005 1.96 ,022 ,055 ,104 ,480 5.50
.093  zk.005 2.36 ,025 ,068 ,123 ,480 10.0
.I03 k.005 2.62 .025 ,078 ,133 ,480 10.0
.107 +.005 2.72 .028 ,079 ,140 ,500 10.0
,110 zk.005 2.79 ,030 ,080 ,145 ,500 10.0
.115  i.005 2.92 ,030 ,085 ,150 ,500 10.0
.118 ztz.005 3.00 .030 .088 ,153 ,500 10.0
,125 +.005 3.18 ,030 .095 ,160 ,500 20.0
.135 zt.006 3.43 .030 ,105 ,170 .500 20.0
.139 &IO6 3.53 .030 ,109 ,174 ,500 20.0
.148 rt.006 3.76 .032 ,116 ,185 ,750 20.0
.158 &DO6 4.01 .032 ,126 ,195 ,750 25.0
,165 3&06 4.19 .032 .133 .202 1.00 25.0
.17Oi.O06 4.32 .035 .135 ,210 1.00 25.0
.I77  1.006 4.50 ,037 ,140 ,219 1.00 25.0
.185 k-008 4.70 .040 ,145 ,230 1.00 25.0
.194 zt.008 4.93 .040 .154 .239 1.10 25.0
.210  ~t.008 5.33 ,045 ,165 ,260 1.10 ANY
220 zk.010 5.59 .047 .175 .270 1.25 ANY
.225 zk.010 5.72 .047 ,178 ,277 1.50 ANY
,236 zkO10 5.99 ,047 ,189 ,288 1.50 ANY
.250*t.010 6.35 ,050 ,200 ,305 1.75 ANY
.275*.010 6.99 .050 ,225 ,330 2.25 ANY
,296i.OlO 7.52 .055 ,241 ,356 3.00 ANY
.315+.010 8.00 ,060 ,255 ,380 3.25 ANY
.335 ~.015 8.51 .065 ,270 ,405 3.50 ANY
-355 k.015 9.02 .065 .290 ,425 3.75 ANY
.375  *.015 9.53 ,070 ,305 ,450 4.00 ANY
-395 *.015 10.03 ,075 ,320 ,475 4.00 ANY
.433  zt.015 11.00 ,080 ,353 ,518 7.25 ANY
,475  zt.015 12.07 ,085 ,390 ,565 8.00 ANY
.500 *.015 12.70 ,100 ,400 ,605 12.0 ANY
590 rt.025 14.99 .125 .465 .720 15.0 ANY
.625*.025 15.88 .125 .465 .720 15.0 ANY
.750 A.035 19.05 ,200 ,550 ,955 18.0 ANY
.787  k.035 19.99 ,225 ,562 1.017 25.0 ANY
1.00 i.050 25.40 ,250 ,750 1.255 37.0 ANY
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Teflon” Encapsulated O-Rings
Chemical Compatibility
Teflon@ resins are compatible with the following chemicals:*

Abietic acid
Acetic acid
Acetic anhydride
Acetone
Acetophenone
Acrylic anhydride
Al lyl acetate
Ally1 methacrylate
Aluminum chloride
Ammonia, liquid
Ammonium chloride
Aniline
Benzonitrile
Benzoyl chloride
Benzyl alcohol
Borax
Boric acid
Bromine
n-Butyl amine
Butyl acetate
Butyl methacrylate
Calcium chloride
Carbon disulfide
Cetane
Chlorine
Chloroform
Chlorosulfonic acid
Chromic acid
Cyclohexane
Cyclohexanone
Dibutyl phthalate
Dibutyl sebacate
Diethyl carbonate
Dimethyl ether
Dimethyl formamide
Di-isobutyl adipate
Dimethylformamide
Dimethyl hydrazine,

unsymmetrical

Dioxane
Ethyl acetate
Ethyl alcohol
Ethyl ether
Ethyl hexoate
Ethylene bromide
Ethylene glycol s
Ferric chloride
Ferric phosphate
Fluoronaphthalene
Fluoronitrobenzene
Formaldehyde
Formic acid
Furane
Gasoline
Hexachloroethane
Hexane
Hydrazine
Hydrochloric acid
Hydrofluoric acid
Hydrogen peroxide
Lead
Magnesium chloride
Mercury
Methyl ethyl ketone
Methacrylic acid
Methanol
MeJhyl methacrylate
Na. hthalene
N hthols;x:
Nitric acid
JYitrobenzene
2-Nitro-butanol
Nitromethane
Nitrogen tetroxide
2-Nitro-2 methyl propanol
n-Octadecyl alcohol Oils,
animal and vegetable

Ozone
Perchlorethylene
Pentachlorobenzamide
Perfluoroxylene
Phenol
Phosphoric acid
Phosphorus pentachloride
Phthalic acid
Pinene
Piperidene
Polyacrylonitrile
Potassium acetate
Potassium hydroxide
Potassium permanganate
Pyridine
Soap and detergents
Sodium hydroxide
Sodium hypochlorite
Sodium peroxide
Solvents,
aliphatic and aromatic

Stannous chloride
Sulfur
Sulfuric acid
Tetrabromoethane
Tetrachloroethylene
Trichloroacetic acid
Trichlorethylene
Tricresyl phosphate
Triethanolamine
Vinyl methacrylate
Water
Xylene
Zinc chloride

*Absence of chemicals from list does not imply incompatibility.
Information provided by Creavey Seal Co.


