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A metal ring gasket for a threaded union provides a
high-pressure, fiuid-tight, metal-to-metal seal between

-

subcomponents of & fluid conduit. The metal ring gasket is

made of carbon steel or stainless steel depending on a

composition of the fluid to be conveyed through the
concduit. The metal ring gasket has beveled corners and is

'-

recelved in a beveled annular groove on mating surfaces of

Che subcomponents of the threaded union. When compressed

in the annular groove between the subcomponents, the metal

ring gasket creates an energized, high-pressure, fluid-

Ctight seal that is highly resistant tc¢ pressure and is

capable of maintaining a seal even at elevated temperatures

—

resuiting from direct exposure of the fluid conduit to

Fh

PJ
2
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METAL RINGC GASKET PFOR A THREADED UNION

S L S BT

The present 1nvention relates generally to sealed

joints for hilgn pressure fluld conduits and, 1in particular,

5 to a metal ring gasket for threaded unions for use 1n

e |

wellheads and wel head control stack assemblilies.,

BACKGROUND Of THE _NVENTION

e A o TR e o LE LY, I L D,

Threaded wunions are used tTo provide fluid-tight

joints 1in  fluid condults. Threaded wunions are held

}.....1

J together by a threaded nut that 1s tightened to a reqguired

torque using a wrench or a hammer. In the o1l 1industry,

threaded unions are generally constructed using "wing nuts"”

anc are commonly called "hammer unions™ or "“hammer lug

unions®. Hammer unions are designed and manufactured in
15 accordance with the specifications stipulated by the

Amerlcan Petroleum Tnstitute in APT oA entltled

"Specification for Wellhead and Christmas Tree Equipment”.
Hammer unions are usually availlable in a variety of sizes
(L7 to 107) ana a variety of pressure ratings (1000 psi to

20 over 20,000 psi).

As 1ilustrated in FIG. 1, a typical prior-art

hammer union 10 1ncludes a first subcomponent 12 and a

second subcomponent 14. Tne <first subcomponent has an

inner lateral surface 13 which abuts an outer lateral

25 surface 15 of th second subcomponent. The first

subcomponent has at least one annular groove 16 for
recelving an elastomeric O-ring 18. The annular groove 1is

locatec at an interface of the inner and outer lateral

N

urfaces. The second supcomponent is secured to the first

30

)

ubcomponent by a wing nut 20.
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The wing nut 20 has box threads 22 that engage piln

threads of the first subcomponent. The wing nut 20 further

includes a pluraiity of lugs 24 that extend radially from a
maln body of the wing nut 20, The lugs have 1mpact
surfaces 25 whicn may be impact-torgqued using & hammer or

mallet (not shown) to Tighten or loosen the wing nut 20.

The wing nut 20 also has an annular top wall 26

which abuts a radial flange 28 of the second subcomponent.

When torgue 1s applied to the wing nut, the annular top

wall 26 15 forced downwardly on the radial flange 28,

thereby locking together the second subcomponent and the

.

C1rst subcomponent.

The hammer union 10 18 shown with an elastomeric O-

ring 18 having a circular crcss—-section. In the priocr art,

the O-rings are made of materials such as rubber, nvlon,

polyurethane ana Teflon™.

Depending on the nature and shape of the first and

o
—

second subcomponents, a diifferent type of elastomeric seal

may be used. For example, 1lip seals and flat gaskets may

’

be used 1instead of the O-ring shown 1in FIG. 1. For sour

—
i
-

service wells, the lips seals and O-rings are typically

——

made of nitrile zrubber (NBR) and flurocelastomers (FPM).

| T

~lastomeric seals may also be energized using stainless
steel garter springs to prevent the seal from beinc damaged

by extrusion.

FIG. 2 1s & schematic cross—sectlional view of a3

prior art hammer union manufactured by FMC/Weco that

utilizes a lip seal. The hammer unicn shown in FIG. 2 1is

very much lilke the hammer union shown in FIG. 1, with the

exception that the high-pressure seal 1s provided by the
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lip seal 17, which includes a peripheral lip 19 that is
recelved in a groove 21 at a bottom of a seal seat 23 in
the first subcomponent 12. The 1ip seal 17 is made of a

rubber composition, and The hammer union 1s rated for up to

15,000 psi of fluid pressure.

o
—

One substantial disadvantage of prior—-art nhammer

nions 1is that +thelr elastomeric seals are vulnerable to

the extreme temperatures generated by fire. In the event

that a fire exuopts in the well or at the wellhead, the

elastomeric seal 1n the hammer union may leak or fail

completely. This permits hydrocarbons to escape to the

atmosphere, which may exacerbate the fire.

To the best of the applicant’s knowledge, a prior

art hammer union with & metal-to-metal seal for providing a

high-pressure, fluid-tight seal has never been designed or

manufactured. While metal seals and metallic gaskets are

known 1n the art (e.g. U.S. Patent 4,832,381 (Boulton)

entitled “Seal”, U.S. Patent 5,257,792 (Putch et al.)
entitled ™“Well Head Metal Seal”, U.S. Patent 4,056,272
(Moxrrill) entitlied “Seal”, and U.S. Patent 1,825,962
(Laird) entitled “Gasket”) but each cf the above describes

'ﬁ

a seal for a flanged union. While flanged unions are

wicdely used in well trees, they are relatively expensive to

construct and tilme consuming to assemble in the field.

It 1is well known 1in the art that there is
increasing pressure on the o0il industry to produce
hydrocarbons at a lower cost. Consequently, an interest
has developed in utiliziang wellhead equipment that is less

expensive to construct and is more quickly assembled than

prior art flanged well tree components. Threaded unions

provide a good alternative to flanged unions from a cost
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standpoint because they are faster to assemble and less

expensive Lo construct. Fowever, due to safety concerns

¥ iy

related tTo the l1ack ot

a metai—-to-metal seal, use oL
threaded wunilions for well tree components has not been

5 endorsed.

Therefore, There exists a need for a TChreaded union

wlith a metal—-to-metal seal.

i i

It 135 therefcre an object of the present invention

10 to provide a hich-pressure, fluid-tight, metal-to-metal
seal for a threaded union.
It 1s ancther object of the invention to vrovide a
metal ring gasket for a threaded union that provides a
reliable high-pressure seal.
15 It 1s a further object of the invention to provide

a threaded union that 1s suitable for use in application

wnere an elevated temperature tolerance of a metal-to-metal

seal 1s regquired.

The Inventicon therefcre provides a threaded union,

20 comprising first and second subcomponents that are inter-

connected by a threaded nut, the first and second
subcomponents naving respective mating ends with
complementary ring gasket grooves therein, and a metal ring
gasket received in the complementary ring gasket grooves,
2> the metal ring gasket providing a high-pressure seal

gh—
—

oetween the mating ends of the first and second

subcomponents when securely interconnected by the threaded

nut.
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Tn one embodiment cof tThe threaded union, The nut 1is

a wing nut that is hammer-torqued in & manner well known 1n

the art.

- L

In ancther embodiment of the threaded union, the

nut 1is a spanner nut that is torgued using a wrench.

—

The invention further provides a threaded union for

-

providing a high-pressure, fluild-tight, metal-to-metal seal

in a fluld condult. The tThreaded union comprises a first

subcomponent, which 1s a generally annular Dbody that

inciudes a first mating end with pin threads; a Threaded

nut having an annular top wall and box threads for engaging

the opin threads on the mating end of the first

subcomponent; a second subcomponent comprising a generally

“-—

annular body that 1includes a second mating end with a

radial flange against which tThe annular top wall of the

{_...f

~
.
.

Chreaded nut abuts so that the first and second mating ends

are Torced togetner when the box threads of the fthreaded

nut engage the pin threacs of the first subcomponent; and a
metal ring gasket compressed between Che Lirst

subcomponent and The seccona subcomponent to form a high-

pressure, fluid-tight, metal—-to-meta. seal between the

first subcomponent and the second subcomponent.

In one embodiment, the metal ring gasket 1s seated

1n an annular grococve in the mating end of the first
subcomponent. In one embodiment, the annular groove has

beveled sides. The sices are beveled to an angle of 20 to

26 degrees from the wvertical. In one embodiment, the

-~

annular groove 15 beveled to an angle of 23 degrees from

the wvertical, plus or minus 1 decgree, In one emoodiment,

the second subcomponent has a beveled annular groove with a
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bevel angle equali to an upper pevel angle of the metal ring

gasket.

In one enbodiment of Tthe threaded union, the
threaded nut 1s a wing nut that includes hammer Jlugs to

permit the threaded nut to be tightened using a hammner.

e

In another embodiment of the threaded union, the

Chreaded nut 1s &a spanner nut that is tightened using a

wrench.

The threaded union in accordance with the invention
can be wused to construct wellhead components, well tree
components, or joints in any fluld conduit subject to high

fluid pressures.

The 1nvention further provides a metal ring gasket

for use as a metal-to-metal seal in & threaded union, th

metal ring gasket ccmprising a generally annular body

having a substantially flat top surface and a substantially

flat bottom surface for keing deformably compressed between

first and second subcomponents of the threaded union.

The metal ring gasket is made of a metal having a
ductility which exhibits at least 40% reduction in cross-

sectlional area at a fracture load.

In one embodiment, corners of the metal ring gasket
are beveled and the metal ring gasket has an octagonal

cross-—section.

The invention alsoc provides a method of providing a

fluid seal Dbetween first and second components of a

threaded union. The method comprises seating a metal ring

gasket 1n an annular groove in mating surfaces of the first

and second subcomponents c¢f the threaded wunion: and
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securing the first and second subcomponents together using

a Tthreaded nut by tightening the threaded nut, wherein a

high-pressure, fluid-tight seal between the first and
second subcompoeonents 1s achieved by compressing the metal

'1

5 ring gasket between the mating surfaces of the first and

second subcomponents.

The step of securing tThe second subcomponent to the

fi1rst subcomponent by tightening the threaded nut may be

(D

accomplished by hammering lugs on th threadec nut or

10 tightening the threaded nut using a spanner wrench.

a spanner wrench 1s used the spanner wrench may
be a torque wrerch to permit the threaded nut to be

1

tigntened to a predetermined torgue force.

15 Further features and advanteges of the present

invention will become apparent from the following detailed
description, taken 1in combination with the appended

drawlngs, 1n which:

1=k
t—

IG. 1 1s a cross-sectional view of a hammer union
20 equipped with an elastomeric seal as found in the prior

arc:

FIG. 2 1s a cross—sectiona view of another well

known prior art hammer union;

ﬁ-“

FIG., 3 18 a cross—-secltlional view of a threaded

25 union equipped with a metal ring gasket in accordance with

the present invention;
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FIG. 4 1s a cross-sectilional wview of a metal ring

gasket for use in a threaded unilion i1n accordance with the

oresent invention;

FIG. ba 1is a cross—-sectional schematic view of a
second emboeocdiment o0of a threaded union 1n accordance with

the 1nvention;

FIG. 5b 1s an enlarged cross-sectional schematic

view of a metal ring gasket groove in a subcomponent of a

threaded union 1n accordance with the invertion; and

P
—

FIG.06 18 &a cross-sectional wview of a wellhead

control stack assembly equipped with a threaded union in

v
r

accordance with the Znvention for securing a drilling

flange to the wellneacd.

It should ke noted that throughout the appended

drawings, Jlike features are identified by like reference

numerals.

orovides & threaded union with a

The 1nvention t
metal ring gasket to provide a high-pressure, fluid-tight,
metal-to-metal seal between a first subcomponent and a

1

second subcomponent of the threaded union. The metal ring

gasket 1s made of a ductile, carbon steel for sweet well

service or ductile, stainless steel for sour well service.
The metal ring gasket 1is beveled and sits in a beveled

annular groove 1in a mating end of the first subcomponent.

When compressed between the mating ends of the first and

the second subcomponents, the metal ring gasket deforms t©O

Create a high-pressure, energized fluid-tight seal. The

high-pressure seal 1is capable of withstanding pressures of
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up to at least 22,500 pounds per square inch (psi), and is

not affected by elevated temperatures below a melting point

yrve —

of Tthe ductile steel orf

the metal ring gasket. Throughout

this specificaticn, the terms “first subcomponent” and

"second subcomponent” are meant to denote any  two

contlguous compenents of a Jjoint in a fluid conduit that

are jolned together using a threaded nut.

As 1llustrated in FIG. 3, a threaded union 10 in

1rst embodiment of the inventlion

accordance with a
includes a first subcomponent L2 and a second
subcomponent 14. The fi1rst suobcomponent has a mating
end 13 that abuts a mating end 15 of the second
subcomponent. The first subcomponent has an annular

groove 16 1n the top surface for receiving a metal ring

gasket 1o 1n accordance with the invention. The second

subcomponent 1s secured to the first subcomponent by a

Threaded nut 20.

The threaded nut 20 has box threads 22 for engaging

pin threads on the mating end of the first subcomponent 12.

In one embodiment, the threaded nut 20 is a wing nut and

inciudes a plurality of lugs 24 that extend radially from a
main body of the threaded nut 20. The lugs 24 have impact
surfaces 25 which may be impact-torqued using a hammer or
mallet (not shown) in the usual way in which a hammer union

1s "hammered up®. In another embodiment, the threaded

nut 20 1s a "spanner nut” that includes flats 27 oz oores,
or the 1like, that are gripped by a spanner wrench (not

shown) to permit the threaded nut 20 to be tightened to a

-

required torque. As will be understood by those skilled in

the art, the wrench used to tighten the nut may be a torque

wrench, which indicates the torque applied to the threaded



(I

10

I
o3

20

30

CA 02445468 2003-10-17

OR File No. 9-13523-46CA

nut 20 to ensure that it 1s tightened with a precise amount

of force.

I'ne tThreaded nut 20 also has an annular top wall 26

that abuts a radial flange 28 on an outer wall of the

second subcomponent 14. When torque is applied to the wing

nut 20, the annular top wall 1s forced downwardly on the

radial flange, thereby compressing the metal ring gasket 18

between the mating end 13 of the second subcomponent and

the mating end 12 of the first subcomponent.

As shown in FIG. 4, the metal ring gasket 18 has

e

In one

beveled corners and an octagonal cross-section.

embodiment, the corners of the metal ring gasket are

fﬂ

beveled an angle of 23°+1°, FPersons skilled in the art

will appreclate that the bevel angle may be changed within

limits without unduly sffecting the integrity cf the seal.

The metal ring gasket is preferably made of steel. Plain
carbon steel or stainless steel is selected depending on

whether a well to be serviced is Ysweet™ or Ysour".

ror sweet well service, where c¢corrosion 1s not

generally problematic, AIST 21018 nickel-plated cold-drawn
steel may be used. The AISTI 1018 steel has a carbon

content oif U0.13% (although it may wvary from 0.14% to

0.20%), a manganese content of 0.6% to 0.9%, a meximum

s
ey

phosphorus content

04% and a maximum sulfur content of

-
Eaand

of O.
0.05%. The AIST 1018 steel exhibits high machinability

(1Tts average machinability rating is 70%), good fracture
tougnhness, good surface hardness (126 HB), high tensile
strength (440 MPa), high vield strength (370 MPa), superior

cductility (40-50% reduction 1in cross-sectional area at the

fracture load) anc 1S relatively inexpensive.

Alternatively, othexr olain carbon steels may De
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substituted, ©provided they have approximately similar

mechanical properties.

For sour well service, where corrosion 1is highly

prcblematic;, the metal ring gasket may be made using elther

AISTI 316 stailnless steel or AISI 304 stainless steel. Not
only are these stailnless steels corrosion-reslstant but

theyv also possess desirable mechanical properties (in terms

of machinability, £fracture toughness, surface hardness,

tensile strength and yield strength).

Alternatively, persons skilled i1n the art wiill

).

appreciate that, for certain applications, the metal ring
gaskets 1in accordance with the invention may be made using

metals other than steel (such as aluminum or copper alloys

like Dbrass or Dbronze, for example), which are more

temperature-resistant than elastomeric gaskets.

1)

FIG. ba is a schematic cross-sectional diagram o:
another embodiment of a threaded union and a metal ring

gasket 1n accordance with the i1nvention. The threaded

union shown 1in FIG. b5a 1includes a first subcomponent 12a

and a second subcomponent 14a. The first subcomponent 1l2Za

has a mating end 13a that abuts a meting end 1lba of the

second subcomponent lda. The first subcomponent 1lZa has an

annular groove 1l%a in the top surface for receiving a metal

ring gasket 18 in accordance with the invention. The

second subcomponent l4a 1.5 securad to the first

subcomponent by a threaded nut 20a.

The nut 202 has box threads 2Z2Z2a for engaglng pin

threads 23a on the mating end of the first

L3a
subcomponent 1lZa. In one embodiment, the threaded nut 20a

further 1ncludes a plurality of 1lugs 24a that extend
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radially from a main body of the threaded nut 20a, The
lugs 24a have impact surfaces 25a, which may be impact-
torqued using a nammer or mallet (not shown} in the usual
way in which & hammer union is "hammered up”. In another
emhodiment, the threaded nut 20a includes the flats 27a
used to grip the threaded nut using & wrench, which may be
a torque wrench, as explained above with reference to

FIG. 2.

The f[irst subcomponent 17a and the second
subcomponent l4a are 1dentical Lo those described above
with relerence to FIG. 3 with the exception that the first
subcomponent 1l2a 1includes a female socket, which is an
annular recess 30a that receives a cylindrical male pin 32a
of the second subcomponent léa., The male pin 32a/female
sockel. 30a facilitate assembly of the first and second
subcomponent.s l2a,l4a by serving as an alignment guide, and
provide stability to the union while the threaded nut 20a
is being tightened. The male subcomponenl may opticnally
include one or more periphcral grooves thal receive an
O-ring 34a. The O-xings J34a provide-a backup Lo the metal
ring gasket 18. It should be noted, however, that during

axtensive testing the metal rcing gasket has not leaked or
faolled.

As illustrated in F1G.6, the threaded union 10 in
accardance wlth the present 1invention may be uscd to
construct a high-pressure, fluid-tiqht scal between a
drllling flange 114, deaacribed in applicant's TCatent Ng.
2,440,086 which issued Decomber 20, 2005 and a wellhead 112
on a wellhead assembly 100. in this cxample, the

wellhead 117 is the first subcomponent whereas the

drilling [lange 114 i3s3 Lhe second subcomponent.  The
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driltling flangec is secured to the wellhead 112 wilh a wing
nut 120 having lugs 124. The wing nulL comprosses a metal
ring gasket. between the drilling flange and thc wellhead,
The wellhead assembly 100 includes a pair of blowout
praventers 102 mounted atop the drilling flange 114. The
wel lhead asscembly 100 further includes a surface casing 104
which supports the wellhead 112. Landing lugs 106 on the
surlface casing are supported on a conductor ring 108 that

is supported atop a conductor 110, which is dug into Cthe
ground 17227,

The metal ring gasket 1in accordance with the
invention has been extensively pressure tested in a number
of threaded unions constructed between differcnt wellhcad
gomponents. Surprisingly, it is extremely reliable and
provides a very high-pressure energlzéd seal that 13 easy
to "torgue up” using a hammer or a wrench. This permits
wellhead components to be more economically congtructed and
more quickly assembled in the [ield. Cost. savings are
the:elbre realized, while worker salety and environmental

protection are ensured.

As will be understood in Lhe art, the metal ring
gasket for rhe threaded union, and the tLhreaded union that
the metal ring gasket enables can be used in a variety of
applications Lo reduce ¢cost, while cnsuring high
performance and safety in fluid conduits of all types,
including wellhead  assemblies and well stimulatiaon
eguipment., where high pressure and high tempcralure

resistance are especially importanit..

The embodiments of the invontion described above

are therefore intended to be exemplary only. The scope of
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the invention is Intended to pbe limited solely by the scope

of the appended claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS5 CLAIMED ARE DEFINED AS FQLLOWS:

1. A threaded union, comprising:

Firat and second subcomponents that. are inter-
connected by a nut, the first and second
subcomponents having respealtive mating ends that
are forced together and abut when securely
interconnected by the nut, Lhe frirst subcomponent
including a female socket Lhat receives a
cylindrical male pin oL the second subcomponent,
Lhe tirst and second subcomponentz having

complementary ring gasket Jgrooves in the mating

ends; and

a melal ring gaskelL having beveled c¢orners and an
octagonal cross—gection received in the
complementary ring gasker grooves, the melal ring
gasket providing a high-pressure energized seal
hetween the mat.ing ends of the first and second
subcomponents when securely inLerconnected by the

nutg.,

Z . The threaded union as <¢laimed in claim 1 whercin the

nut is a wing nut that 1s hammer-torgqued,

4

3. The threadced union as claimed in claim 1 wherein the

nut is a2 spanncr nul that is torzqued using a wrench.

4 . A threaded union tor providing a high-pressure,
fluid-tight, metal-to-metal seal in a fluid conduit,

comprising:;
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a first subcomponcent comprising a Jgenerally annular

body that includes a female socket inside a first

mating end with pin threads;

a threaded nut having an ammular top wall and box

threads for engaging the pin Lhreads on the

mating end of the first suvbcompanent;

a sccond aaxtm:omponent comprlising a generally annular
body that inaludes a male pin that extends from
a second mating end and a radial iflange against
which rhe annular top wall of the threaded nut
abuts 350 that the firal and sccond mating ends
are forced togehbher and abut when the male pin is
received in thc female socket and the box threads

o[ the threaded nut engage the pin Lhreads of the

flrsl subcomponent; and

a metal ring gasket having bevelexd corners and an
octagonal Cross-section that 1= compressed
between the filrst subcompenent and the second
subcomponent to form a pressure encrgized, high-
pressure, fluid-tiyght, | metal ~-to-metal seal
belween the firslL subcomponent and the second

subcomponent whenh the maling ends abut,

H. The thrcaded union as claimed in claim 4 wherein the

met.al ring gaskelL is cbmp::essed betwecn Uie mating

ends of the first and second subcomponents.

6. The threaded union as claimed in claim 5 wherein the
metal ring gasket 1is seated in an annular groove in

the mating end of the firsl( subcomponent.
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7. The threaded union ags claimed in claim 6 whercin lLhe

annular groove has beveled sides.

8. The threaded union as claimed in c<laim /7 whercin the
annular groove is5 beveled to an angle of 20 Lo 26

degrees Lrom the vertical.

Q. the threaded union as claimed in claim 8 wherein the
annular dgroove is beveled to an angle of 23 degrees

from the vertical, plus or minus 1 degree.

10, The threaded union as claimed in claim 9 wherein the

second subcomponent has a beveled annular groove
having a bevel angle equal o an upper hevel angle of

the melnl ring gasket.

11. The threaded union as ¢laimed in any one of claims 4~
9 wherein the Lhreaded nut 13 a wing nut Lhat

includes hammer lugs Lo permit the threaded nut to be

t.ightened using a hammex,

12. The Lhreaded 1union aé claimed in any one of claims 4-
9 whercin the threaded nut 13 a spanner nut that is

tightenad using a wrench.

¢

13. The threaded union as claimed in c¢laims 10 or 1l
wherein Lhe first subcomponent is a wellhead and the

sacond subcompeonent is a drilling flange.

141, The thrieaded union as claimed 1in ¢laim3 10 or 11
wherein the first subcomponenL is a wellhcad and the

second subcompeonent is a casing mandrel.,
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The threaded union as claimed in ay one of claims 4-9

wherein the meLal ring gaskebl is made of steel,

The threaded union as claismed in claim 15 wherein the
metal ring gaskel is made of plain carbon steel with

a carbon content ranging from 0.14% to 0.20%.

"The threaded union as claimed in claim 16 wherein the

metal ring gaskel is made of ATISI 1018 nickel-plated

steel,

The threaded union a8 claimed in claim 15 whercin the

mctal ring gasket 1s made of stainless steel for uase

in Sour serv.ice welils.

The threaded union 2s cvlaimed in claim 18 wherein the
atainle=s steel is one of AIST 316 stainlass steel

and ATST 304 stainless steel.

A mcethod o! providing a [luid seal belween first and

second components of & threaded unien, the method

COmMpPrising:

seat.ing a metal ring gasket having heveled corners
and an octagoenal cross—-section in an anpular

groove in mating ends ol. the first and sccond

subconmponents of the thrcaded union;

inscrting a male pin of Lhe second subcomponent into

a female scgcket of the first subomponcnt; and

securing the first and second snbcomponcnts together
nsing a threaded nut by tightening the threaded

nut unti! the mating ends of Lhe first and second

compoenents are forced togerher and abut, wherein
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a pressure energized, high-pressure, fluid-tight
seal belLween the first and =second subcomponents
is achieved by compressing the metal ring gasket
between the mating ends of the first and second

subcomponents until t.he mating ends abut.

The method as claimed in claim 20 wherein thc step of
securing the second subcomponent to  the  first

subcomponent by tightening the threaded nut comprises

hammerin@ lugs on the threaded nut.

The method as claimed in ¢laim 20 wherein the step of
securing the second subcomponent to  the first
subcomponent by tighlening the threaded nut comprises

using a spanner wrench to tighten the Lhreaded nut.

The method as claimed in ¢laim 22 wherein the step of
using the gpanner wrench comprises using a torque

wrench to tighten the Lhreaded nut to a predetermined

tocrque.,

A threaded unien, comprising:

firsL and second subcomponents that are inter-
connected by a nut, the livst - and second
subcompoenents having respective mal.ing ends that
are forced togclher when securely inlkerconnccoted
by the nut, the [first subcomponeént including a
female sockefr. that réccaives a cylindrical male
pin of the gecond subcomponent, the first and
second subcomponcents having complementary ring

gaskel grooves in the mating ends; and

a mekbal ring gasket having beveled corners received

in the complementary ring gasket grooves, the
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metal ring gasket providing a high-pressure
energirzed seal between the malLing ends ¢f the

first and second subcomponents when securely

interconnected by the nut.

The threaded union as claimed in c¢laim 7?4 whercin the

nut is 2 wing nut that i3 hammer-torqued.,

The tLhreaded union as claimed in claim 24 wherein the

nit. 18 a spanner nut that is torqued using a wrench.

A  threaded union for providing a high-pressure,

fluid=tight, metal-to-mctal seal in a fluid conduit,

comprising:

a first subcomponegnt comprising a generally annular
body that includes a female socket inside a first

mating cnd wilh pin threcads;

a throaded nut having an annular top wall and box
threads for engaqging the pin threads on  the

mating end of the firsl. subcomponent;

a sacond subcomponent comprising a generally annular
body that includes a male pin that extends from
a second mating end and a radial flange against
Wh‘i;C:h the annular top wall of the threaded uut
abuts so that Lhe first and sccond mating ends
are forced together when the male pin is received
in the female socket and the box thrcads of the
threaded nut engage the pin threads of the firstl

subcomponent; and

a meral ring gasket having beveled corners thal is
compressed betw¢en the f[first subcomponent and

the second subcomponcent Lo form a pressure
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enargized, high=-presgsure, fluid=tighl, metal-to-
mctal s3eal between the first subcomponent and the

sccond subcomponent when Lhe mating ends abutf.

The threaded union as clailmed in <¢laim 27 wherein Lhe
metal ring gasket 15 compressed bcetween the mating

ends of the first and second subcomponents,

The threaded uUnion as claimed in ¢laim 28 wherein the
metal ring gasket is seated in an annular groove in

Lhie mating end of the first subcomponent.

The threadoed union as claimed in claim 7Y wherxein the

annuiar groove has beveled sides.

I'he threaded uwnlon as claimed in claim 3C wherein the
annular groove iy beveled to an angle of 20 to 26

degrees from the vertical,

The threaded union as claimed in c<¢laim 37 whercin the
anhulay groove 1is beveled to an angle of 23 degrces

from the vertLical, plus or minus 1 degree.

The threaded union as claimed in claim 32 wherein the
second subcomponcnt hasa a beveled annular groove
having a beval angle¢ cqual to an upper bevel angle of

the melal ring gasket.

The Lhreaded union as c¢laimed 1in any one of claims
27-33 wherein the threcaded nut is a wing nut that
includes hammer lugs Lo permit the Lhreaded nut Lo be

tightened using a hammer.
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35. The threaded uvunion as claimed in any cone of c¢laims
27~33 wherein the thrcaded nul 13 a spanner nut Lhat

iz LigliLened using & wroench.

36. The Lhreaded union ag c¢laimed in claims 34 orxr 35
wherein Lhe tirst subcomponent is a wellhecad and the

second aubcomponent is a drilling [lange.

37. I'he threaded union as claimed in claims 34 or 35
wherein the flrst subcomponent is a wellhead and the

second subcomponcent is a casing mandrel.

33, The threaded union as claimed in ay ¢one of c¢laims 2/=-

33 wherein the mctal ring gasket is made of steel.

349, The threaded union as claimed in claim 38 wherein Lhe
metal ring gasket is made of AIST 1018 nickel-plal.ed

steel.

40. The threaded union as claimed in claim 38 wherein the
metal ring gaskct 1is made of one of AIST 316
stainless steal and ATST 304 stainlegs steel for usce

in sour scrvice welly,

Max R. Wood

Wood Hunt Consuliing, Inc,
145 Chemin Panoramigue
Cantley, QC JBV 3B2

Patenl. Agent for Applicant.
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