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D Special O-Rings

D.1 Isolast (FFKM) O-Rings

Information about our Isolast (FFKM) O-Rings are
available either in our special Isolast brochure or
through your local Busak+Shamban company.

D.2 FEP encapsulated O-Rings
FEP encapsulated O-Rings consist of an elastomer inner
ring and a seamless FEP sheath which surrounds the
elastomer ring.

Similar to PTFE O-Rings FEP encapsulated O-Rings are
used wherever the chemical resistance of normal
elastomer O-Rings are not sufficient.

The required elasticity is provided by the elastomer ring,
the chemical resistance by the seamless FEP sheath.

Advantages

- Very good chemical resistance to most liquids and
chemicals, with the exception of liquid alkaline metals
and some fluorine compounds

- Temperature application range from approx. -60 °C to
+200 °C (depending on thematerial for the inner ring)

- Can be used with foodstuffs, pharmaceutical and
medicinal products

- Physiologically safe and can be sterilised

- Low friction, no adhesion or stick-slip effect

- Adequate elastic behaviour for improved sealibility.

Versions

Standard versions: Elastomer O-Ring with FEP sheath

Special versions: Hollow elastomer ring with FEP sheath

FEP sheath

FEP sheath

Elastomer O-Ring

Hollow elastomer ring

Figure 28 Different versions of FEP O-Ring

Applications

Fields of application

FEP encapsulated O-Rings are ideally suited for use
in the chemical, petrochemicals, medical technology,
foodstuffs, water, sewage and similar sectors of industry.
A typical application for FEP encapsulated O-Rings is the
sealing of valve spindles and as secondary sealing
elements for mechanical seals.

FEP encapsulated O-Rings are used primarily as static
seals. They are also suitable for use as sealing elements
for slow switching and rotary movements.

In the chemical process industry, seals with special sealing
profiles are frequently required. For such applications, we
manufacture special seals for various flange cross sections
either from drawings or from templates (Figure 29).
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Figure 29 Seals for special flange cross sections

Technical data

Working pressure: Up to 25 MPa

Temperature: - 60 °C to + 200 °C - depending
on the elastomer material

Media: Practically all liquids, gases and
chemicals

Materials

FEP sheath

FEP is the abbreviated designation for Tetrafluoroethy-
lene-hexafluoropropylene. This material has similar
properties to those of Polytetrafluoroethylene (PTFE). It
also has a very high chemical resistance and exhibits a
good resistance to abrasion.

In contrast to PTFE, however, FEP is thermoplastically
mouldable. This allows the material to be processed to
form flexible semifinished products, such as thin-walled
hoses.

Inner ring

A choice of two materials is available for the elastomer
inner rings. The choice of thematerial also determines the
service temperature range.

- Fluoroelastomer (FKM), material code VZ00R
temperature range: - 20 °C up to + 200 °C

- Silicone elastomer (VMQ), material code SZ00R
temperature range: - 60 °C up to + 200 °C

The specified temperature ranges are limits which must
always be considered in conjunction with the medium to
be sealed and the working pressure. The permissible
continuous operating temperatures are always lower
than the upper limits.

Design recommendations

FEP encapsulated O-Rings are fully interchangeable with
standard O-Ring seals. There is no need to modify the
groove dimensions. The FEP sheath is relatively
thin-walled.

All the specifications given in this catalogue therefore
refer to the installation dimensions of elastomerO-Rings.

As a result of the FEP sheath, the O-Rings are less flexible
than elastomer O-Rings. They have limited stretch and
higher permanent deformation.

Split grooves are recommended, especially for outside
sealing FEP encapsulated O-Rings, in order to avoid
overstretching during installation.

The general information on the construction, design and
surfaces given for the elastomer O-Rings applies also to
FEP encapsulated O-Rings.

At higher pressures, additional concave Back-up Rings
should be used.

Application in gases

Where the O-Ring is used to seal gases, the permeation
rate must be taken into consideration. In this case the
material of the inner ring must also have a good
resistance to the medium to be sealed. The permeation
rate depends on the exposed surface area, the
temperature, the working pressure and the thickness of
the FEP sheath.

The thickness of the FEP sheath canbe found in table XXIII.
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Table XXIII Thickness of the FEP sheath

O-Ring Thickness of the FEP
Sheath

Cross section ToleranceCross section
d2

Tolerance
±

1.78 1.80 0.10 0.20

2.62 2.65 0.10 0.30

3.53 3.55 0.12 0.38

5.33 5.30 0.25 0.50

7.00 0.38 0.50

The diagram (Figure 30) gives guide values for the
permeation of different gases.
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Figure 30 Gas permeation rates for FEP O-Rings

The diagram (Figure 31) gives guide values for the
permeation of water vapour.
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Figure 31 Water vapour permeation for FEP O-Rings

Methods of installation

The same recommendations apply to the installation of
FEP encapsulated O-Rings as for standard elastomer
O-Rings. It should be noted, however, that the O-Rings
have only limited stretch due to the FEP sheath.

If, for design reasons, a split groove is not possible,
auxiliary tools must be used for installation.

For inside sealing applications (e.g. rod), FEP
encapsulated O-Rings can be installed with larger
diameters without tools. On no account should the seal
ring be forced into the groove (e. g. by bending),
otherwise the sealing function cannot be assured.
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Dimensions
FEP encapsulated O-Rings are available in the same sizes
as the elastomer O-Rings. Table XXIV shows the smallest
available inside diameters for the different cord diameters.

Table XXIV Smallest available sizes and
cross section tolerances

O-Ring Minimum inside
diameter

Cross section
(mm)

Tolerance CS
(±mm) (mm)

1.60 7.60

1.78 7.64

2.00 8.00

2.40 0.10 9.30

2.50
0.10

10.00

2.62 9.19

2.80 10.50

3.00 10.00

3.10 10.00

3.20 0.13 12.00

3.53
0.13

12.00

3.75 12.00

4.00 12.00

4.20 15.00

4.50 15.00

4.70
0 25

18.00

5.00
0.25

18.00

5.33 18.42

5.50 30.00

5.70 30.00

6.00 30.00

6.30 41.00

6.50 41.00

7.00 0.38 41.00

7.50
0.38

101.60

8.00 70.00

8.40 102.00

9.00 102.00

9.50 102.00

10.00 108.00

10.50 127.00

11.00 127.00

12.00 152.40

12.70
0 51

177.80

13.00
0.51

254.00

14.00 254.00

15.00 254.00

16.00 305.00

18.00 422.00

19.00 422.00

20.00 508.00

Table XXV Tolerances inside diameter

Inside diameter Tolerance ID

(mm) (±mm)

d1 < 7.64 not available

7.64 ≤ d1 ≤ 30.00 0.25

30.00 < d1 ≤ 130.00 0.38

130.00 < d1 ≤ 170.00 0.51

170.00 < d1 ≤ 380.00 0.64

380.00 < d1 ≤ 650.00 0.76

650.00 < d1 ≤ 1000.00 1.52

d1 > 1000.00 on request

Ordering example
O-Ring 30 x 3 FEP sheathed

Dimensions: Inside diameter d1 = 30.0 mm
Cross section d2 = 3.0 mm

Material of the inner ring: Silicone Rubber (VMQ)

Material Code (Standard)

Part No.

Order No. OF3003000 SZ00R-

Quality Index (Standard)

Further information see page 110.

Ordering example
O-Ring, FEP sheathed
American Standard AS 568 A, ref. 356

Dimensions: Inside diameter d1=135.89mm
Cross section d2= 5.33 mm

Material of the inner ring: Fluorocarbon Rubber (FKM)

Material Code (Standard)

Part No.

Order No. OFAR00356 VZ00R-

Quality Index (Standard)

Further information see page 110.

O-Ring dimensions and Part No. see Table XV, page
49-110.
Installation dimensions, see Table XIV, page 47.

Ordering can also be made according to O-Ring
dimensions and material.




