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ERIKS-Encapsulated O-Rings

Conesting of a ssamilesz and unidonm TEFLON®-FEP encap-
sulaton which comglelaly encloses a core maierial of either
Silicons ZZR-TESH or Viton™ E- G0G elastomers. The dimen-
siors of the O-Aing are chaadensed by the inzide diametar
and tha cress section LD x G5

The saal with & solid cora will peteade the best ressiRnce o
cornpressssn 2el and also hes good recovary characierishics,
whitst e seal wilh the hollow Coog will provids alletivg sesl-
g in casss whena the amount of forios = limilsd. The s=al
with 2 holiw Covg is also particuiady v=sful in Ssshng deli-
cate objects such as glass or plastics.
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CITES SeCtion

The ERIKS ancapsulated =22l can alsa be supplied in 2
rectznguler section. For these profiles the section diameter
must not be leas than 2.62mm 10 provide sufficiznt slasticiny.
See glso Hoze Coupling gasksts on page £.

TEFLOMW® SILICONE
CORE

Vi i

The zsamisss, wulorm and nteqral TEFLON®-FEF encapeg-
lation of the O-Ring is responsibla for the s=aling atfect,
wharsas s Contineous resel and the constant pressurs al
the encapsulalon onfo the saaling point is accomplshed by
the sRsfomar cora. Tha rasull is an overall sealing compres-
sion, increasing with madium pressura. The ERIKS sncagss-
lzt=d O-Ring behaves ke 2 highly viscows fluid, any pressurs
cexwartsd on g seal is transmitled cracticslly wndiminizshed in
all dirsctions.

Standards
(-Rings are manufactured o conform to the following
ntemational standards.- Special sizes can alzo be produced,

BS1806/AS568A Frefarred metric

1.78 mm 200 mm 4 50 memi
262 mm 240 mm 500 mam
353 mm 250 mm 570 mm
534 mm 300 mim 400 mam
T.00 mm 350 mm 800 rmm

4 0 rmim 840 rmm

10,00 mm

Properties

1} High chemical resisiance dug to the TEFLON®-FEF
sncagsulaton .

2 Operational temparature r@nge of -60°0 1o 204°C.

3) Anfi-zdhesive propedtiesnon-sick surzce.

4) Sizrilizetie- FDA apgroved

5 Low vapour permesbility 2nd minimal water sbsomption.

i) Low compression set.

7] %6% of all technical applications are within the operating
tEnnperaturne rane.

B) The edastomer core of he O-Ring ensurss 2 conlinuous
intensive contact with the sesling suriace.

9} TEFLOMN®-FEF resins and Silicone or Vilon® slaslomers
combing fo maks fhe O-Ring an inexpensive, efficient anc
economica] splubon o many cnlica! seaing profiems

Chemical Resistance

The TEFLOM*-FEF encapsuistion i the essenbal componsant
of the s=zl which iz resistznt 1o practically all chemiczls.
Within normal use lemperaiures, TEFLON® resins 2
atlacked by so few chemiczls that il i mosre practca! to
describe the exceptions rather then o tabulate the chemicals
with which they are compatible. Moiten aliall matats, flugnine
and several complex halooen compounds (chisnne rflucnde}
are incompstibles with TEFLOM® resins. In some Instances at
or near the sugpested servica limit temperalune of TEFLON®-
FEP 204°C and TEFLON®-PFA 2680°C a lew chemicals st
high concentrations have been reported fo be reactive. Atack
has been procluced at swuch high temperatures by B0% NaDh
or KOH, metal hydrides such as boranes (e.g. B2 HE), &u-
minum chlofide, ammeniz (MH3), and cedain amines B-NH2)
and imines (R=NH), _
Also stow oodative afizck has been obsanved by 70 %o ning
ackd under pressure &t 280°C. Special tesling is required
when such extremes of reducing or oxdising conddions gre
approgched, Except for the chemicals under the conditicns
mentigned, it can be said that the ERIKE ancapsulzaisd
D-Ring, in genergl, is chemically inert. Tharelore, the seal can
be in continsaus contact with another substance withoul &,
chemical reaction o degradation taking place. For exampse,
the ERIKS O-Ring can be immersad in aqua regia and noth-
ing will happen. Howsver, we must dislinguish belween
chemical reactions as in the aqua regia example and physical
actions such a5 absorpion and permestion .

Thickness of Encapsulation

As described egrfier, the ERIKS O-Ring has & seamless and
uniform TEFLOMN®-FEFP encapsutation which completsly
encloses an elastomer core materigl. Dus to the aclual
manufacturing processes, cerlain refstions between the
J-Rings interns! digmeter, the section diameler and g
thickness ol the TEFLOMN®-FEP encepsulaticn musl be

ohEsnyad.
Cross S=ction Thicknees Tolerance |
i% et p279mm |
.53 M pESmm | o
4.00 mm -
T s00mm Aty o
5 3% mm 0381 mm
5,70 mm ! |
- T.00 mim 0508 mm | |
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\ﬂ'as Permeability
I

pastics have some permeability o gases. In the cass of
the TEFLON®FEP encapsulation of the ERIKS O-Ring,
Qases and vapours will permeate 81 4 considerabdy ower raka
than tar most oines piastics. The pomary pemeabion rmechs-
nism is intermoleculzr migrafion. This migeation rate depends
on the Typs of Gas, pressurs, lemperalins, s2e of contact
areas and theckness of encapsulaiion. While highly corrpsive
gases do not siisck the TEFLON®-FEP ancapzulation of tha
C-Fing, they may eventually permeate through and damage
the elasiomer core and hence afiect the mechanics! proper-
ties of the seal Thus, In addition to chemical resistance,
thess permeabdty effects must be considered in ozs segling
SyEi=ms,
Permeability of TEFLON-FEP Resins

Exposure of encapsulated O-Rings to acids, bases
and solvents

Geses ® 23°C 35C | 50°C
Carbon DioxideHelam
Mitrogen 0.18

= Cnoygen 0.33
Vapours *
Aciatic Acid Qa2
Acelond 213 0.95 324
Acetphenone 0.47
Banzana 15 g4
M-Bulyl Etfes 0.08 .65
Carban Telrachiorids 0.11 0.31
Dt 072 1.03
Dipentens 0.17 0.35
Efund Al 0.0a 037 2.90
Effyl Alcahal Q.11 0.e9
Hexane 057
Hydrochioric Acid {20%6) 0.01
histhansd = |
Piperiding 0.04
Seydrod Hydrauke Fluid .05
Sodiuim Hydroxide (50%:) 4x10-5
Sulphure Acid Ex10-5

[ 1T 0.37 293
Walas 0.09 045 059

Water vapour transmission rate of TEFLON*-FEP
Resins at 40°C.
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Exposure Exposure  Welght
Temp T Gains
REAGENT = %o
Hydrechilonc Acd
s 25 T Inmthes 0
=0 T2l 0
70 T2ming 0
20% 100 Bhrs L1
200 Bhrs L
Mitnic Acid
10% 25 12l a
Fili] 1Zmdbs 0.1
Suilphuric Acid
30 25 12miks a
0 12mihs a
100 Binrs Q
200 Bihrs 0.1
Sodium Hydroxide
105 25 12miks 0
Fii) 12mihs 0.1
S 100 Bhrs 0
Arnmthsnium Hycdroxides
10% 25 12mihs 0
T 12mihs 0.1
Solvent
Acstone
a5 12mths 030
S0 12mths 040
Fil) Fuims 0
Benzene
78 Sizhrs 0.5
100 Bhas 0.6
200 Bhuye 1.0
Carbon Tetrachlorida
25 12milhs 0B
&0 12mlhs 1.6
T0 Dk 1.9
100 Bhrs 2.5
200 Bhrg 3.7
Ethyl Alcohal 9555
25 12mlhs i}
50 12milhs o
0 2k 0
100 Bhrs 0.1
200 Bhrg 0.3
Elhyl Acstzte
25 12mlis 0.5
50 12mlhs 0.7
0 ks 0.7
Toluene
25 12nlhs 0.3
50 12mlis 0.6
70 2k 0.6

3 ] o 1o T2

The vapour fransmission rate will significantly decrease when
the thickness of encapsulabion |5 incfeased,

Mote: Thess are eguilboum st values: additional sxposure
lirmees would mot meroase the walues significantly.
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Absorption

The encapsulated O-Ring absorbs pracically no. common
acxls ard Dases at temperatures as high a3 200°C with expo-
sures of up 1o one year. Even the absorpiion of
sohvents is surprisngly small, weight increases gre generally
lese than 1% al essvaled tempedpiures and exposune tmes
Due 1o the TEFLOWN® FEP encapsulztion of the O-Ring, the
effocts of volume swell, which is ong of the principsl causes
of seal failure, Can b virually sesregaaded.

Absorption of representative liquids in TEFLON*-
FEF 150 and TEFLON*-PFA 350 fluorocarbon resins.

156 HOUR EAFOSURES TD SDLVENES Al THEIR BOILENG POINTS

Tompearalurs

Rarge of
G Weighl Gains

Anling 185 0.3-0.4 [
Acstophenone 20 0.5-0.8
Benzaldshyds 178 0.4-0.5
Benzyl Alcohol 204 0304 |
MN-Butila Aming Fit=] 0.3-0.4 |
Carbon Telrachioride 78 2324
Dimsthyl Sulphoxide a0 0.1-0.2

Freom 113 a7 1.23
isg-ocians 29 0y-0ue
Mitrobenzzne 210 008
Perchlorosthylens i21 20-2.3 |
Salphuryl Chiorids 5 1.7-27
Tolusne 110 0.7-0.8 '
Tri-butyl Phuosphste 200 1.8-2.0

168 HOUR EXPOSURE TD ACIDIC REAGENT

Bromine (znhyd) z2 .53
C-hizring (znhyd) 120 0.5-0.6
Chdosulphonic Acd 150 0.7-0.8
Chomic Acid 509 120 0.00-0.01
Femic Chiorids 25% 100 0.00-0.01
Hydrochlonc fcid 37%: 120 0.00-0.03
Phospihons Aoid {conc) 100 0.00-0.01
Zing Chionde 25%% 100 (00-0.03

1) Mo significant diferences between FEF and PFA
resing in meses i=25ts,

2) Equiliboum valees; additional sxposurs timess
would not increzse the valuss.

3) PRA dat= oniy.

4] Mot boifing.

Compression Set

The ERIS O-Ring rasisis hardening and embeliameant dus
to the TEFLOM®-FEP encapsuialion. Tha O-Rings feltan thed
' slasticity and recoverny proparlies at lemperatures up 1o
204°C due o the Silicone or Vilon® core malarials. The
resulis of compression set tests, which compares the
retgined sealing force of pedlucrosizstomer Kalrae®, uors-
slastomer Viton® =nd the ERIRS TEFLON®FEP ancapsulat-
=d O-Fing can be ohesread in the foflowing diag=m.

Retained sealing force %
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The results of thess lesis has shown that by combining the
mechanical properties of Silicone or Viton® elzsiomers and
the chemical resistance of TEFLON®-FEP resins the ERIKS-
encapsulatzd O-Aing possesses the ability to resis
compression sel and reiain ity mechanical propertias in
Edvarss conditions.

Groove Design Criteria

Dusa i the many diverse applications that the ERIKS encap-
suiated O-Hing iz ullised in, the effects of thermal expansion,
extrucion and comprossstn sel are mpormant considerations
in groove design. For exampie, when high temperatures ane
involved a considesation for thermal expansion s necessary,
whan such conditions exst groove width should be increased
in arder fo achisve 4 suctesslyd seal

The surface finish of the greove should be at leasl 3.
microinches. It should be noted that these standard
dimensions zra the same as for &l elastomer O-Rings and
can be used 25 a =larlng point when evelusting 2n efaciive
gzal. in many applications these dimensions will nead no
modifications when machining greoves in metal. When
machining grooves in Tellon®, polypropelens and other
plastics, it is recommended that ihe groove width be 114% of
tha chosan O-Ring cross section, the depsh be 86% and [he
surface finish ba 32 MIGHHNCHES O DEGEL.

Installation Procedure

The assembling aea should be free of sharp edges. burrs,
machining traces, Birescs, eic. A clean light lubacant may be
applied lo tha O-Ring 12 minimise sbrasion. It should be
noled thal the elastcily of the elasiomer core material within
the encapsulated O-Ring & impaired by the less Baxibie FEP
encapsulation. To improve flexibility fior daficult installations
the O-Aing can be healed to approximately 100°C+™
in boiling water, of Dath or hot air. This softens the O-Hing
=nd aliows it 1o be strefched. Install twe O-Ring when & i5 504
hot s it will shrink k5 a tght it when conled



ERIKS ‘ seals

ERIKS
v?omparison of ERIKS-TEFLON® Encapsulated with other O-Ring compounds
- Eriks Encapsulated | FEP Encapsulated | Solid | Kalreze | EPDM |Silicone | Viton® | Nitrile
C-r|te-r|a'. FEP Seamless with Seam PTFE
Dilute Acids A A A A B B A G
Concentrated Acids A A A A D D B D
Dilute Alkalis A A A A B B A C
Concentrated Alkalis A A A A D D B D
Solvents A A A A C C B C
Oils and Greases A A A A D B A A
\Water and Steam A A A A A B B C
Qzone A A A A A A A D
Temperature Range °C +204 +200 +230 +316 | +150 +230 +205 | +110
-60 -15 -160 -40 -55 -55 -20 -40
Anti-Stock A A A D D D D D
Flexibility B [ D B A A A A
Compression Set A-B D B B A A A A

“~General Specification
1) Encapsulation material: TEFLON®-FEP 160 fluorocar-
bon resins.
2) Core material: Silicone ZR 765B or Viton® E-60C
elastomers.
3) Continuous service temperature: -60°C to +204°C.
Coefficient of friction: .1 to .2.

Quick Release Coupling -
ERIKS - Encapsulated Gaskets

1) Resistant to most chemicals due to total uniform
encapsulation of TEFLON®-FEF.

2) A core elastomer energiser of Silicone provides a
continuous contact with the sealing surface to give a

non-stick and reusable leak free seal.

3) Temperature range -60°C to +204°C.

4) Sterilisable - FDA approved for use in food and pharma-
ceutical industries.

Elongation at break: 100 % - 156 %.
Water absorption: <0.01.
8) Average Shore A hardness 80-85 for solid Silicone
core 85-90 for solid Viton® core and 75-80 shore A for = A
hollow Silicone core. = Outside Diameter
9) FDA Compliance: The clear TEFLON®-FEP encapsula- . N
tion of the ERIKS O-Ring complies with part 177 of Title 21 _// == = = - Y
-~ — % He(i:gh:
Y

of the Food and Drug Administration regulations.
Industry Applications B

“he encapsulated O-Ring can be utilised in a wide range of Ineidle Riamater
~—industries: For example - Aircraft & Aerospace ¢ Chemical
Process « Pharmaceutical Production = Polymer Production e
Paint & Coating Operations » Food and Drink = Petrochemical
Chemical Transport ¢ Semi-Conductor Manufacturing e
Refrigeration Engineering ¢ Photochemical ¢ Medical Equipment.
Also used in - Hose Couplings * Pumps ® Valves * Mechanical
Seals ¢ Filtration Systems * Pipelines ¢ Heat Exchangers ¢ Road

4)
5) Coefficient of linear thermal expansion: 1.0 x 10 in/in/°F.
6)
7)

TEFLON® - FEP
Gasket

and Rail Tankers ¢ Access Covers and Autoclaves etc. e

Testing Coupling Size A B C

While laboratory testing of ERIKS encapsulated O-Rings is a 3 19.0 mm 35.0 290 5.54
valuable screening technique, the final selection of 'k 25 4 mm 39.7 27.0 6.47
applications must be based on functional evaluations or 11/, 31.7 mm 492 34.5 6.47
experience under actual end use conditions. This has 17 38.0 mm 55.6 41.3 6.47
become industry practice dictated by the many complex 2 50.8 mm 667 50.8 6.47
aspects of performance in severe conditions. 21/, 63.5 mm 79.4 60.3 6.47
Additional Information 3 2 mm | S | tea ST
Should any additional information be required please tele- 4 106 1258 i o

__Jhone our technical support desk on: 0161 832 6784 Ext. 209.  Bibliography

= Journal of TEFLON® resins, Du Pont publication.
« Bulletin E-2623/E-21623, Du Pont publication.

* Fluoroplastic Linings by Harvey Atkinson

« TEFLONP-KALREZ®-VITON® are registered trade marks of Du Pont
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