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hesive applied during the same time frame in the same environment
(except under test coupon tab which shall be prevented from adher-
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groove is identical and is prepared in the same batch as that for the test
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individual. The seal cross-section is the same as the test section of the
seal test coupon. The post cure is next completed equally on seal and
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was prevented from adhering mechanically or chemically earlier) is
released and placed into a pull tab fixture and a varying known load
is applied. The elongation is monitored and a stress/strain curve can
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Material and performance certifications can be generated for each slip
seal.
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AN APPARATUS AND METHOD FOR VERIFYING THE MATERIAL
PROPERTIES OF A PLUG VALVE SEALING ELEMENT

FIELD OF THE INVENTION

The present invention relates generally to the field of plug valves used to control
the flow of fluids, and more specifically to an apparatus for verifying the material
properties of a sealing element used in non-lubricated, double block and bleed plug

valves.
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BACKGROUND ART

Double block and bieed plug valves are well known in the art as exemplified by
U.S. Patent No. 3,011,513 issued to Heinen in 1961. Their positive sealing and
superior flow characteristics are highly advantageous for controlling the flow of
fluids. Plug-type valves are generally the type in which a valve body is provide with
a pair of axially aligned ports which are connected to incoming and outgoing fluid
lines for movement of the fluid under pressure therethrough. Typically, a plug is
adapted to selectively rotate within the main chamber of the vaive to either provide a
continuous channel between the incoming and outgoing coaxial ports when the
valve is in the open position or a fluid-tight seal in one or both of the coaxial

interconnecting ports when the valve is in the closed position.

Often such plug-type valves are implemented with slips and seals in a seat and
reseat configuration. The slips and seals provide means for blocking the flow
through the valve at both the inlet and outlet ports when the valve is in the closed
position. This permits maintenance personnel to bleed the valve body with the valve
in its closed position with a minimum expenditure of time and labor costs. Typically,
the plug slips are interconnected so that in opening the valve from its fully closed
position, (beginning with the valve in the seated/closed position) the first motion of
the plug is upward vertical in one direction which has the effect of retracting the
slips from the inside surface of the valve body in order to prevent scoring of the
valve seals in the subsequent motion when the valve is turned to place the flow
passage to be in line with the inlet and outlet. In conventional plug-type valves
which employ slips and seals as described above, after the flow passage has been
partially aligned with the inlet and outlet, vertical motion of the plug is then again
required in a direction opposite to that of the initial vertical motion (downward) which
retracted the slips. This second oppositely directed vertical motion in effect reseats
the valve by placing the flow passage in the plug in intimate contact with the inlet

and outlet, respectively and finishing alignment.
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Heat, time, temperature and energy, pressure and elastomer formulation directly
affect the material properties of the seals of valves. Also cleanliness, surface
preparation and profile affect the bond of the seal to the substrate. Further,

chemical age, moisture content and sand blast affect the quality of the bond

strength of valve seals to valve slips.

Seal quality needs to be verified in some manner. Various test coupons are used
for chemical and physical verification of steel. Much like such steel properties

verification, there is a need to develop seal properties verification techniques.

Using a test coupon or sample in a separate specimen would work to some
degree, but one cannot be sure that it was processed equally with the production
batch. This is the present state of the art, namely, manufacture another slip and

then pull test that slip’s seal.
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SUMMARY OF THE INVENTION

The present invention relates to a unique way to test a plug valve seal by
embedding a test coupon into the face of the slip. By doing so, all variables are

controlled. Even the heat energy is averaged by placing the test coupon at the mid-

section of the slip.

During the cleaning of the face of the slip (i.e., de-greasing, baking, sand blasting
and dust removal) ali variables are controlled. During the bond adhesive application
all applicable surfaces have the same adhesive applied during the same time frame
in the same environment (except under test coupon tab which shall be prevented
from adhering mechanicaily or chemically). The elastomer prepared for the seal
groove is identical and is prepared in the same batch as that for the test coupon and
all installed with the same tackifying agent by the same individual. The pressure
and an upper platen heat, travel through the thick and thin ends of the slip to the
groove side of the seal causing the bonding and curing process to proceed. The
test coupon placed at the mid-section sees the representative average heat energy.
Meanwhile, the lower platen transfers its heat energy via a pre-heated mold to the

seal material causing equal curing across the entire seal and test coupon boss.

The seal cross-section is the same as the test section of the seal test coupon. The
flash is removed simultaneously. The post cure is next completed equally on seal
and test coupon. After cool down occurs, the test coupon test tab (which was
prevented from adhering mechanically or chemically earlier) is released and placed
into a pull tab fixture and a varying known load is applied. The elongation is
monitored and a stress/strain curve can be generated, verifying material properties.
Further pulled to failure, the seal groove adhesion is verified. The removed test tab
can then be compression set tested and a variety of other tests can be performed.

Material and performance certifications can be generated for each slip seal.
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By using the unique embedded test coupon of the present invention, quality
assurance is enhanced, down time in the field is reduced, there is a visually
perceptible indication of quality assurance, each and every plug valve slip can be

verified and all of these advantages are realized with only little additional cost or
labor.
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OBJECTS OF THE INVENTION

It is therefore a principal object of the present invention to provide a new method
for more accurately testing the material properties of a seal such as a seal used in

plug-type valves.

It is another object of the invention to provide a unique plug valve seal apparatus
having a built-in test coupon which is manufactured concurrently with the entire seal

and made releasibly integral to the seal for testing the integrity of the seal material.

It is still another object of the invention to provide a method and apparatus for
enhancing the quality of plug valve seals by providing an integral test coupon which
is available for material testing without affecting the sealing function of the
remainder of the seal so that one may more accurately assess material properties

without destroying the seal.
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BRIEF DESCRIPTION OF THE DRAWINGS

The aforementioned objects and advantages of the present invention, as well as
additional objects and advantages thereof, will be more fully understood hereinafter
as a result of a detailed description of a preferred embodiment when taken in

conjunction with the following drawings in which:

FIG. 1 is a three-dimensional view of a plug valve slip having an integral test

coupon for assessing seal integrity thereof;

FIG. 2 is a plan view of the slip of FIG. 1;

FIG. 3 is a cross-sectional view taken along lines 3-3 of FIG. 2;

FIG. 4 is a cross-sectional view taken along lines 4-4 of FIG. 2;

FIG. 5 is a cross-sectional, enlarge partial view of the area “(See FIG. 5)" encircled
in FIG. 3; and

FIG. 6 is a cross-sectional, enlarged partial view of the area “(See FIG. 6)"

encircled in FIG. 3.
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

Referring to the accompanying figures, it will be seen that a valve slip 10, in
accordance with a preferred embodiment of the present invention, comprises a slip
body 16 having a sealing face 12 and a plug interface 14. Sealing face 12
comprises a seal 18 of generally circular shape which extends around the entire
face 12 near its perimeter. Plug interface 14 has a dove tail cross-section which
mates with a complimentary interface on the plug (not shown) permitting vertical
translation of the slip relative to the plug in the manner described above in regard to

the prior art.

The inventive feature of the invention is in the illustrated embodiment, implemented
in the form of a test coupon 20 which is preferably located on a central platform 19
on sealing face 12. As shown in FIGs. 5 and 6, test coupon 20 has a base portion
23 adhesively positioned in a recess 24. Recess 24 is substantially identical in
cross-sectional dimensions to the recess 22 in which seal 18 is adhesively secured.
As indicated above, the test coupon 20 and seal 18 are preferably made from the
same batch of material at the same time and adhesively secured in their respective
recesses 22 and 24 using the same adhesive and curing time and temperature. The
remainder of test coupon 20, namely, tab 21, is not secured by adhesive so that it
may be easily gripped for test purposes to exert a pulling force on the base portion

23. In this manner, the seal 18 is effectively tested in the most accurate way.

Having thus described a preferred embodiment of the invention, it being
understood that numerous other forms of the invention, including applications other

than plug valve seal testing, are contemplated, what is claimed is:
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CLAIMS

1. A slip for a plug valve of the type having a piug with an aperture selectively
alignable with upstream and downstream pipes for permitting fluid flow through the
valve, the plug having at least one slip selectively alignable with either the upstream
or the downstream pipes for permitting or blocking fluid flow through the valve, said
slip having a seal for preventing fluid leakage when the slip is so aligned,
characterized in that the slip further comprises a test coupon at least a portion of

which is formed of the same material as said seal.

2. A slip according to claim 1, wherein the seal is provided within a first recess in
the slip and a second recess in said slip receives said test coupon portion for testing

the material properties thereof.

3. A slip according to claim 1, wherein said test coupon portion is made

concurrently with said seal using the same batch of material.

4. A slip according to claim 2, wherein each of said seal and said test coupon
portion is secured by an adhesive within respective ones of said first and second

recesses.
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5. A slip according to claim 4, wherein said adhesive in each said recess is

identical.

6. A slip according to claim 5, wherein said adhesive in each said recess

originates from the same batch of material.

7. A slip according to claim 6, wherein said adhesive in each said recess is
applied concurrently to both said recesses and is cured simultaneously for identical

periods of time and at substantially identical temperatures.

8. A plug valve incorporating a slip according to any one of claims 1-7.

9. A method of testing the material properties of a seal used on an apparatus to
prevent fluid leakage around the apparatus, the method comprising the steps of:
a) embedding a test sample of said seal into the apparatus using substantially
identical recess dimensions and adhesive;
b) selecting said test sample from the same batch of material as said seal;
c) selecting said test sample adhesive from the same batch of material as

said seal adhesive;
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Claim 9. continued

d) curing each of said test sample adhesive and said seal adhesive
concurrently over the same period of time and at substantially the same
temperature; and

e) subjecting the test sample to mechanical properties testing as

measurement of the mechanical properties of said seal.
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