PTFE
PTFE (Polytetrafluoroethylene) offers the following characteristics over thermoplastic and thermoset
compounds, making it a unique problem solving solution for sealing applications:

* Low coefficient of friction
The low coefficient of friction (.06) of PTFE material results from low interfacial forces between its
surface and other materials that come in contact. This behavior of PTFE material eliminates any
possibility of stick-slip effects in dynamic sealing applications.

* Wide temperature range
PTFE’s high melting point and morphological characteristics allow components made from the resin
to be used continuously at service temperatures to 600°F (315°C). For sealing cryogenic fluids below
-450°F (-268°C), special designs using PTFE and other fluoropolymers are available.

* Chemically inert

*  Dry running capability

* Resist temperature cycling

* High surface speeds

* Low water absorption

* Low dielectric constant and dissipation factor

Enhancing Performance of PTFE with Fillers

In fluid power applications, it can be beneficial to add fillers to PTFE compounds in order to enhance
its physical characteristics. Specific fillers can be incorporated to provide improved compression
strength, wear, and creep and extrusion resistance.

0100 Virgin PTFE
Virgin PTFE has no fillers and is considered FDA and potable water safe.

0102 Modified Virgin PTFE
Virgin PTFE modified with custom pigmentation features similar basic properties as virgin, but offers
increased wear and creep resistance and lower gas permeability.




0120 - Mineral Filled PTFE
Mineral is ideal for improved higher temperatures and offers low abrasion to soft surfaces. PTFE with
this filler can easily be qualified to FDA and other food grade specifications.

0203 — Fiberglass Filled
Glass fiber is the most common filler with a positive impact on creep performance of PTFE. Glass
fiber adds wear resistance and offers good compression strength.

0204/ 0205 — Molybdenum Disulfide and Fiberglass Filled

Molybdenum disulfide (Mo0S2) increases the hardness of the seal surface while decreasing friction. It
is normally used in small proportions and combined with other fillers such as glass. MoS2 is inert
towards most chemicals.

0301 — Graphite Filled

Graphite filled PTFE has an extremely low coefficient of friction due to the low friction
characteristics of graphite. Graphite is chemically inert. Graphite imparts excellent wear properties
and high PV values to PTFE.

0307 — Carbon Graphite Filled
Carbon reduces creep, increases hardness and elevates the thermal conductivity of PTFE. Carbon
graphite compounds have good wear resistance and perform well in non-lubricated applications.

0401 / 0402 — Bronze Filled
Bronze is a self lubricated, long-wearing material that offers superior frictional characteristics and
high temperature capabilities.

0501 /0502 — Carbon Fiber Filled

Carbon fiber lowers creep, increases flex and compressive modulus and raises hardness. Coefficient
of thermal expansion is lowered and thermal conductivity is higher for compounds of carbon fiber
filled PTFE. This is ideal for automotive applications in shock absorbers and water pumps.

0601 — Aromatic Polyester Filled
Aromatic polyester is excellent for high temperatures and has excellent wear resistance against soft,
dynamic surfaces. This filler is not recommended for sealing applications involving steam.




Table 3-4. Typlcal Physlcal Propertles — PTFE

resistance,

Tensila
Parkar Sarvice P
Typical Applications & Descrip- Temperatura Elongation Hardness
Material Material Color g in psi at
Cod tion Range °F Braal in % Shore D
("c)
(bar)
Mon-Filled FTFE
0100 Yirgin PTFE White Excallant for cryegenic applications, 425 to 450 4575 400 &0
Good for gasas, (-254 to 233 (316}
Filled FTFE
Mo Modfied FTFE Turguecisa Lowar craap, raduced parmaability -330 to 450 450 380 &0
and grood wear resistance, {-195 to 232) 317
20 Mineral Filled FTFE | White Excallent low abrasion to soft sur- 360 to BEO 4070 2m &k
facas & improved uppar tamparatura {-218 to 224) 281}
parfommances, FDA matarials,
(203 Fibarglass Filled Gkl Excallant compressive strength and 200t 575 2480 180 &7
PTFE g wear resistance, {120 o 302) (2407
(204 Fiberglass & Moly Giray Excallant for extrame concitions 200t 575 00 245 &2
Filled FTFE such as high prassure | tamperature {-120 to 202 2143
and kengar wear life on hamlenzd
dynamic surfaces.
(206 Fibarglass & Moby Gy Irproved cornpressive strangth and 200t 576 2480 140 &7
Filld FTFE waar in rotary applications {-120 o 202 {2407
<" Graphita Filled FTFE | Black Excallent for corrasive sanice, Low -250 to 5RO 3200 X0 &0
abragion to 2oft shafts, Good in {-167 to 224) 221}
inlubricated sarvica.
(AT Carbon-Graphite Black Excallant waar resistance and -360 to 575 2250 100 o4
Filld FTFE redduces craap, {248 o 202 {166}
040 Bmnza Filled FTFE | Bronze Excallant exrugion resistance and 200 to 575 3200 280 63
high comprassive lnads, (-120 to 302 221}
QB2 Carbon Fiber Fillad Bran Gesod for strong alkali and hydrofiuo- 200 to 55O 2200 iz &0
PTFE ric ackd, Good in water sarvice, (-120 to 284 221)
0 Amrmati: Polyastar Tan Excallent high temparature 200t 575 2500 a0 &1
Filled PTFE capabilities and axcellant waar {-120 to 202 72




Table 31, Typlcal Physcal Propettles — PTFE (cont'd)

Coefficient of B t Dofermafion | Chomical Com- Wear High Prassure
Parkar Coafficlant of Thermal Thermal Unclee Load (TO°F patibility Rating Registance Extrusion FOAMNSE
Material Conductivity |Expansion (infn/*F Rating Resistance Rating
Friction 2000 psi Campliant
Code {in Wirnk) x10# in %)
Sl 5 = Excellent
1 = Fair
Mon-Filled FTFE
100 0.06- 010 030 1 Ta & 1 1 Y
Filledd PTFE

02 0.06 - 040 0.29 11 &4 5 2 2 i
120 0.08-042 0.23 1 4.2 5 3 4 i
(203 0.08-042 0.27 i &.0 5 5 5 N
(204 0.08-042 0.28 11 &.0 5 4 4 N
(205 0.08-042 0.27 10 &.0 5 5 5 N
(0 0.7 - 0.09 039 1 35 & 4 3 N
07 0.08 - 044 0.55 a 25 5 4 4 N
(401 0.18-0.22 045 10 44 4 4 4 M
0802 0,09 - 042 0.3 13 1.8 4 5 5 W
0a0d 0,09 - 045 052 4] E5 4 4 4 W

Note: We emphasize that this tabulation shouwld be used as a guide only.

The above data is based primarily on lakoratory and service tests, but does not take into account all variakles that can be encountarad
in actual uss. Tharefore, it is always advisable to test the matanal under actual service conditions bafora specifying. If this is not practical,
tests should be davised that simulate service conditions as closely as possibla.



Materials

The following table lists material codes that apply to the ubber energizer used with PTFE fluid power seals.
List the corresponding material code in the appropriate location in the part number. Parker has a full range
of rubber compounds to suit varicus temperature, pressure and chemical compatibility requirements. If your
application requires an alternate rubber compound, not listed, please consult a Parker application engineer.

Table 3-5. Typical Application Ranges & Recommendations — Rubber Energizers for PTFE fluid power seals

Rubber (EFDM)

Material |  Material Shore A | Tem ture
Recommend
Code | Description |Hardness Rlanga Recommended Use Not For Use
_ -30FF to 280°F *  Pairal il= and fluids
A | e | 7o | ERTEG | L Dim e
«  Cold water
*  Silicone oil and grease
+  Mineral il and greasa
Low Tempsraturs -65°F o 225°F * Vegetabls oil :
B = 75 B . *  Aromatic hydrocarbons
Mitrils { MER) {~55°C to 107°C) HFA, HFE and HFC fluick « Chlorinated hydrocarbore
*  Polar sohents (MEK,
ketone, acetons)
* Phosphate esterfluids
c Clean Grade 70 -30°F to 250°F + Fotable water * Strong acids )
Mitrils { MEF) (-34°C 10 121°C) | + Food service *  Automotive brake fluid
o Hydrogenated 70 -23°F to 300°F *  Diesal fusl ard fuel cils
Mitrile {HMER) (-32°C fo 149°C) +  Dilute acids and bases
= Patroleurn oils and fluids
+  Cold watar *  Glycol basad braks fluids
+ Siliconse greasas and ik +  Ammaonia gas, amines,
F F'”ﬁﬂ?”“ 70 i:?jgg o ggg& » Aliphatic hydrocarbons alkalis
*  Aromatic hydrocarbons * Superheated steam
* Fuels *  Low molecular organic acids
= Fuels with mathanol contant
* Engine and tranzsmission oil
. : . #  Superheated steam
Animal and vegetabla oil and « Acids and Alkalia
" Silicone HT 70 65Fto450F | GRS L *  Aromatic mineral cil
(VMmQ) (85710 232°C) [ Fi rasistant hydraulic fluid . :Yd"‘::t’?' ’h“'”t'*"aar;ﬂf'-'e'*
*  Ozana, aging ard weather romatic Fydrocarbons
resistant
Ethylans
-T0FF to 280°F
K Propylens 0 (5T Ctol1z1g | * Hotwater .
Rubdber (EPDM) +  Glyeol based brake fluids
* Many organic and inorganic
acids *  Peatrolsum oils and fluids
* Cleaning agents *  Minaral oil products
*  Sodaand potassium alkalis
Ethydanes * Phosphate ester basad fluids
TOFF o 250°F .
L Propylens 80 (-57°C to 121°C) Many polar soheantz




The following table is a list of back up ring materials for use with FTFE fluid power seals. List the
corresponding back up ring material code in the appropriate location in the part number.

Table 36. Typical Application Ranges & Recommendations — Back-up rings for PTFE fluid power seals

Material | ppaterial Description Fressure | yamperature Range Recommended Use
Code Rating
*  Paetrolaum oils and fluids
f ! : +  Diezel fusland fusl cilz
MNylon, Molybdenum Di-Sulfide 7500 psi -40°F to 280°F . .
A Filledl {517 bar) {-40°C to 121°0) Phosphats sster fluids
+  Silicone oil and grease
+ Minsaral oil and greass
B Mylon 7500 psi -40°F to 27T5°F * Reduced water absomption
Gilazs Filled {517 bar) {-40°C to 135°C) ¢ Improsved thermnal stability
+ HFA, HFE and HFC fluids
. a a « Watar
c Acestal Eﬁfbp’a' jgﬁg o 12335 + Petrolsum oils and fluids
{414 bar) { ) + Diesel fusl and fusl cils
* Minearal oil and greass
B0 pei -100FF to 450°F + Extended tempsraturs, pressura
D FTFE FPS Filled {345 bar) {-T3°C to 232°C) ard media rasistance
E PEEK 10,000 pai -40°F to 450°F + Emtended tempsraturs, pressure
Virgin {E90 bar) (-40°C to 232°C) ard madia resistance

* Pregsure ratings ars a gereral guide only. Pressure ratings are reduced if wear rings are usad.

Table 3-7. Standard (m) vs. Optienal (O) materials for PTFE fluid power seal profiles

PTFE PTFE Fluid Power Seal Profile

“SE';T S5 | R | CT |CQ | OE ([CP | OA | OD | ON | CR | OC | AD | OQ | OR
0100 0 O 0
0102 O ] a a ]
0120 O o | o o | oo o | o
0203 u ] O O
0204 n O O O o
0205 - =
0301 O O O O
0307 O O O O
0401 O O | ] | u L ] | ]
0502 O 0o
0e01 O O




