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PEEi( BEABING WITH TBAPPED PTFE BEABING LINER 

The present invention relates to bearings 
for rotary shafts and in particular to sleeve-type 

5 bearings for the rotary shafts of fluid control 
valves. 

BACKGROUND OF THE INVENTION 

The use of polytetraf luoroethylene 
("PTFE") as a bearinq material in sleeve bearinqs 

10 with metallic bearinq jackets or other metallic 
supportinq layers has been proposed. For example, 
in u.s. Pate~t No. 3,033,623 entitled "Fluorocarbon 
Sleeve Bearinq" there is disclosed a PTFE bearinq 
with a metal housinq that consists.of a housinq or 

15 body that has ·a bore within which is disposed a 
readily removable sleeve of substantially uniform 
thickness over its bearinq area. The sleeve, of a 
laminated construction, is provided with the surface 
of a wear resistant synthetic plastic havinq a low 

20 coefficient of friction·such as PTFE. This wear 
resistant synthetic plastic forms a thin layer and 
is firmly .anchored to a circumferentially riqid 
metallic·supportinq layer or sheet which is 
sufficiently radially flexible so that the bearinq 

25 bore diameter and roundness are qoverned.by the 
diameter and shape of the housinq bore. The 
metallic backinq for the wear resistant synthetic 
plastic havinq a low coefficient of friction is of 
such a thickness that it is circumferentially riqid 

30 when formed into a cylinder and disposed in the bore 
of the housinq so that assurance is had that neither 
portion of the laminated liner will wrinkle or bunch 
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in a circumferential direction during operation or 
be otherwise transf-ormed when enclosed between the 
shaft and the housing. The metallic backing is 
sufficiently flexible that it accurately conforms to 

5 the surface of- the b9re and the-housinq thereby 

10 

-assurinq qood-- heat ciia:;sipation from- the wear 
resistant synthetic friction surf ace and also 
obtaining the accurate dimensioning of the housing 
bore. 

However, in these conventional PTFE 
bearings when subjected to the substantial operating 
load pressures cqmmon.to the rotary shaft sleeve 
bearinq of a fluid control valve, the PTFEbearing 
surface yields at its coid- flow point (approximately 

15 500 psi or3448 Kpa·at system temperatures of 450°F 
or 232°C) and extrudes from between the metal 
bearing jacket and-the valve shaft causing the 
bearing to fail. 

Further,_ in such prior PTFE bearing 
20 construction there is a stronq likelihood that 

during normal operation of the fluid control valve, 
the metallic backing or housing members of the PTFE 
bearinq will contact the rotary shaft of the fluid 
co11trol valve causing scoring,_ seizing or otherwise 

25 harming of the shaft. The result will then be 
reduced valve _performance or failurei· --

It is otherwise known in the art to 
manufacture sleeve-type bearings for the rotary 
shafts of fluid control valves entirely from 

JO polyetheretherketone_("PEEK"). Whilesuch 
manufacture evades the rotary shaft damage problem 
when the bearing is subjected to high operating.load 
pressures,- such bearings exhibit inferior 

I 
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coefficients of friction and wear resistance 
characteristics. 
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Accordingly, it is desired to provide a 
bearing for the rotary shafts of fluid control 

5 valves that is easy to use and-has reduced friction, 
reduced cost, good chemical inertness, improved 
bearing load capacity and improved operational life 
characteristics. 

SYMMARY OF THE INYENTION 

10 In accordance with the present invention, 
a bearing for use on a fluid control valve having a 
rotary shaft subject to operating load pressures 
sufficient to overload and extrude PTFE is provided. 
The bearing ·includes a cylindrical nonmetallic 

15 bearing jacket having a cylindrical inner cavity 
defined between opposite annular cavity end lips 
within which cavity is disposed a cylindrical liner. 
The cylindrical nonmetallic bearing jacket is 
preferably composed of PEEK. 

20 The liner is composed of PTFE, a wear 
resistant synthetic plastic having a low coefficient 
of friction. This PTFE liner is further adapted and 
sized to surround the rotary shaft of a fluid 
control valve, enabling the shaft to rotate with 

25 respect to the liner under operating pressures 
sufficient to overload and extrude _PTFE. The liner 
is furthermore of a uniform· thickness over its 
entire length such that when nested and thereby 
maintained in the cylindrical inner cavity of the 

30 nonmetallic bearing jacket between the opposite 
annular cavity end lips, the diameter of the liner 
conforms to the diameter of the inner surf ace of the 
cavity end lips in order to maintain any overloaded 
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PTFE within the cavity. The inner ~iameter of the 
PTFE liner and the end lips are substantially the 
same diameter. 

A suitable adhesive bonds the liner to the. 
5 bearing jacket. The cavity end lips maintain the 

liner in position if the adhesive fails. 

10 

While it is preferred to make the 
nonmetallic bearing jacket from PEEK, other 
nonmetallic materials may be employed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings, like reference numerals 
designate corresponding elements and parts 
throughout all the f iqures, in which: 

FIG. 1 is a vertical cross-sectional view . . 

15 illustrating a cylindrical nonmetallic bearing with 
an entrapped PTFE liner installed·around the .rotary 
shaft of a fluid control valve in accordance with 
the present invention; and 

FIG. 2 is a vertical cross-sectional view 
20 illustrating the cylindrical bearing jacket of 

Figure 1 without the PTFE liner. 

DETAILED DESCRIPTION OF THE INYENTION 

Referring now to the drawings, there is 
shown an.embodiment of the bearing 10 of. the present 

25 invention which includes a nonmetallic bearing 
jacket 11 and a cylindrical PTFE liner 12 
surrounding a fluid control valve rotary shaft14. 

The bearing jacket 11 is cylindrical in 
shape and is comprised of an inner surface 16 and an 

30 outer surf ace 18 • · · The inner surface . 16 of the 
bearing jacket 11.includes a cylindrical inner 

I 
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cavity 20 which is defined between opposite annular 
cavity lips 22 and 24 and the fluid control valve 
rotary shaft 14. In the preferred embodiment the 
bearing jacket 11 is made entirely from PEEK. 

5 The annular cavity lips 22 and 24 are 
disposed at the extreme upper and lower ends of the 
inner surface 16 of the bearing jacket 11. The 
annular cavity lips 22 and 24 extend inwardly from 
the interior surface 16 of the bearing jacket 11 to 

10 the end lip surfaces 26 and 28. The end lip 
surfaces 26 and 28 are in close proximity to the 
fluid control valve rotary shaft 14. Accordingly, 
the internal diameter of each end lip surface 26 and 
28 is just slightly larger than the diameter of the 

15 rotary shaft 14. In the preferred embodiment, the 
clearance or difference between the diameter of each 
end lip surfaces 26 and 28 and the diameter of the 
rotary shaft 14 is equal to or less than 0.0075 inch 
(0.019 cm) thereby providing a zero clearance 

20 condition. 
The outer surface 18 of the bearing jacket 

11 is generally cylindrical in shape. However, on 
the upper end 30 of the outer surface 18 an abutment 
32 extends from the outer surface. 

25 The cylindrical PTFE liner 12 is sized to 
fit into the cylindrical inner cavity 20 which is 
defined between opposite annular cavity lips 22 and 
24 and the fluid control valve rotary shaft 14. The 
cylindrical PTFE liner 12 is adapted to surround the 

30 fluid control valve rotary shaft 14 to enable the 
shaft to rotate with respect to the liner during use 
of the fluid control valve with the cylindrical PTFE 
liner 12 at operating load pressures sufficient to 
extrude PTFE. A suitable adhesive is ~sed to bond 

35 the liner 12 to the bearing jacket 11. 
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The cylindrical PTFE liner 12 has a 
thickness sufficient to nest the ·1iner 12 in the 
cavity 20 between the cavity end lips 22 and 24 with 
the inner diameter of the liner 12 conforming to the 

5 diameter of the end lips surfaces 26 and 28 so that 
with the rotary control valve shaft 14 under 
operating pressure normally sufficient to extrude 
PTFE, the overloaded PTFE is maintained within the 
confines of the ·cavity 20, the·cavity end lips 22 

10 and 24 of said bearing jacket 11 and the.rotary 
shaft 14 of the fluid control valve •. When so 
confined, it has been determined that the load limit 
for PTFE is substantially increased above its normal 
extrusion cold. flow point. 

15 In operation the fluid control valve 
rotary shaft 14 comes ·into contact with the 
cylindrical PTFE liner 12 and the end lip surfaces 
26 and 28 of cavity end lips 22 and 24 over an 
approximate ninety degree surface of.the internal 

20 circumference of the bearing. Under normal 
operation, the nonmetallic or ·PEEK materi.al 
composition of the end lip surfaces. 26 and 28 of 
cavity end 1ips 22 and 24 protect the rotary 
shaft 14 from being scored. Further, the PTFE liner 

25 12 when entrapped between the cavity end lips 22 and 
24 and.the rotary shaft 14 will carry a greater load 
than in other PTFE bearing constructions before 
beginning to extrude the PTFE liner. After the PTFE 
1iner 12 is overloaded, the maximum clearance of 

30 0.0075 inch (.0019 cm) between the end lip surfaces 
26 and 28 of cavity end lips 22 and 24. and the 
rota_ry shaft 14 located at a· point directly opposite 
the high load side between the rotary shaft 14 and 
the cylindrical PTFE liner 12 is sufficient to 

I 
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ensure that any overloaded PTFE is maintained within 

the cavity 20. 
A bearing of the present invention, for 

example, may be placed on rotary fluid control 

5 valves rated to operate in 600+ psi or 4137+ Kpa 

systems at 500°F or 260°C. Under such conditions 

the bearing will withstand pressures of 5000+ psi or 

34475+ Kpa at 450°F or 232°C without allowing PTFE 

extrusion from the cavity 20. 

10 . For such an application for a rotary fluid 

control valve shaft of 0.7500 inches diameter (1.91 

cm), the PEEK bearing jacket 11 may be 1.25 inches 

(3.18 cm) long with an outer diameter between 0.904 

and 0.908 inches (between 2.30 and 2.31 cm). The 

15 cavity 20 of the inner surface 16 of the bearing 

jacket 11 may be 1.12 inches (2.84 cm) long with an 

inner diameter between 0.785 and 0.789 inches 

(between 1.99 and 2.02 cm). The diameter of the end 

lip surfaces 26 and 28 may range between o.752 and 

20 0.756 inches (between 1.91 and 1.92 cm). 

The cylindrical PTFE liner 12 for such an 

application would be fitted to the cavity 20 with a 

length of 1.12 inches (2.84 cm), a thickness between 

0.0145 and 0.0175 (between 0.0368 and 0.0445 cm) and 

25 an inner diameter between 0.752 and 0.756 inches 

(between 1.91 and 1.92 cm) which conforms to the 

inner diameter of the end lip surfaces, 26 and 28. 

The foregoing detailed description has 

been given for clearness of understanding only, and 

30 no unnecessary limitations should be understood 

therefrom, as modifications will be obvious to those 

skilled in the art. 
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I CLAIM: 

l• A bearinq for use on a f.luid control 
valve havinq a rotary shaft subject to operatinq 

5 load pressures sufficient to overload and extrude 
PTFE, said bearinq comprisinq: 

10 

a cylindricai PTFE liner ·adapted to 
surround the rotary shaft to enable the shaft to 
rotate with respect to the liner durinq use of the 
fluid control valve with the cylindrical PTFE liner 
bearinq the operatinq load pressures which may be 
sufficient to extrude PTFE; 

a cylindrical non-metallic bearinq jacket 
havinq an int~rior surf ace and includinq a 

15 cylindrical inner cavity defined between opposite 
annular cavity end lips for retaininq said liner, 
said cavity end lips extendi~q inwardly from the 
interior surf ace to an end lip surf ace wherein the 
diameter of said end lip surf ace is sliqhtly larqer 

20 than the diameter of said rotary Shaft; and 
said cylindrical PTFE liner havinq a .. 

thickness sufficient to nest said liner in said 
cavitybetween said cavity end lips and with the· 
inner diameter of said liner conforminq to.the 

25 diameter of said end lips surface so that with said · 
rotary control valve under substantial operatinq 
pressure sufficient to extrude PTFE, any overloaded 
PTFE is maintained within said cavity and between 
said cavity end lips of said.bearinq jacket. 

30 2. The bearinq set forth in claim 1,. 
wherein the cylindrical bearinq jacket is formed 
from a fluorocarbon. 

/ 

I 
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3 • The bearing set forth in claim 1, 

wherein the cylindrical bearing jacket is formed 

from PEEK. 

4. The bearing set forth in claim 1, 

5 wherein the clearance between said end lip surf ace 

and the rotary shaft is less than or equal to 0.0075 

inches. 

5. The bearing set forth in claim 1, 

wherein the clearance between said end lip surf ace 

10 and the rotary shaft is substantially zero 

clearance. 


