PROCESS FOR HARDFACI NG OF BORE AND SEAT FACE | NTERSECTI ON ON GATE VALVE
CROSS REFERENCE TO RELATED APPLI CATI ONS 100011 This application clains
priority to and the benefit of co-pending U S. Provisional Application Ser.
No. 61/049,571, filed May 1st, 2008, the full disclosure of which is hereby
i ncorporated by reference herein. 1. Field of Invention 100021 This

I nvention relates in general to gate valves used in the oil and gas

i ndustry, and in particular to a process for coating the inner rimof a
gate val ve seat.

PROCESS FOR HARDFACING OF BORE AND
SEAT FACE INTERSECTION ON GATE VALVE

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and the benefit of co-pending U.S.
Provisional Application Ser. No. 61/049,571, filed May 1st, 2008, the full disclosure

of which is hereby incorporated by reference herein.
1. Field of Invention

[0002] This invention relates in general to gate valves used in the oil and gas

industry, and in particular to a process for coating the inner rim of a gate valve seat.

2. Description of Related Art

[0003] Referring to FIGS. 1 and 2, a standard gate valve 10 as used in the oil and
gas production industry according to the prior art is illustrated. Valve 10 has a body
12 with a generally flow passage 14 extending there through. A pair of ring-shaped .
seats 16 rest in recesses formed in body 12. Seats 16 each have a front face 18 and a
back face 19 and contain an annular bore 20. The bore 20 has a wall 22 with an
inside diameter that is approximately equal to the flow passage 14 inside diameter.
A chamfered edge or curved surface is formed on each seat 16 where the front face
18 joins the inner wall 22. Each seat 16 has an outer rim 25 at the junction of front

face 18. A gate 26 is positioned between the seats 16. Gate 26 has a solid portion



2. Description of Related Art 100031 Referring to FIGS 1 and 2, a standard
gate valve 10 as used in the oil and gas production industry accordlng to
the prior art is illustrated. Valve 10 has a body 12 with a generally flow
passage 14 extending there through. A pair of ring-shaped seats 16 rest in
recesses fornmed in body 12. Seats 16 each have a front face 18 and a back
face 19 and contain an annul ar bore 20. The bore 20 has a wall 22 with an
inside dianmeter that is approxinately equal to the flow passage 14 inside
di aneter. A chanfered edge or curved surface is formed on each seat 16
where the front face 18 joins the inner wall 22. Each seat 16 has an outer

rim25 at the ¢itng hbRMMEhowWhOREisfeRRE whfh: thé HeRd 20 31@)\111%%‘%@' thtqugRdhdet ween
the seats 16. Gate 26 has a solid portion 28 with a hole 30 shown

regi st er i ngypit ot ffie ha@%@%s% BB Qb U Y Uil 10 e ol e

30 has an inside dianeter t IS approxi mtely e ins

di aneter of.t bor [ 0004] The gate 26 IS nnvable
relative tomtshed ron ?glggg}erl@lg@%t%aeégéeats 16. Shown in FIG 2, the gate
26 has noved with respect to its p05|t|on in FIG 1, taking the hole 30 out

of registratj th. t hor e e ve 10 is
in the cIosggﬁgbf$?¥%%E§Frm“’géédﬂ 3ﬁ?ﬁgﬁﬁha?1¥§gh %%é@ ﬁ%%%re in
contact and osel et her, t revent . flui.d | eakage. er, time, as
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and friction occur at the areas of contact between t lid portlon 28 and
the front flaq,l@éo Pyt ofprgisteation ithdhe bore @8 tQ glasesbe valkat \é@elb e YRy P

coating 32 or "hardfacing," for exanple tungsten carbide to the contactlng
surfaces of indhe closesk positien.ghe gate 26 and thegeatrftont fasesskfaare im @ntachg@dieldepi ct ed
in FIG 3 is a valve 10 having a coating 32 applied to the seat front face
18 downst r eclosedy togethergaprevas flutbicelgee.i ©versite, ps the ghte 36 nwivesngpeakedlyf r ont f ace
18 and wall 22 boundary because the gate 26 elastically bows into the seat
bore 20 undestwaerp tieSepeh eankd odeked \Woeitiohd) ewepataad Xacticn nawedt tle apanof he val ve,
the defl ected portion of the gate 26 applies concentrated forces onto the
seat 16 whi gdhtdo@Betivesithé sdlid pd2tioRIEB and the front faces 18. These wear surfaces can

be treated by applying a coating 32 or “hardfacing,” for example tungsten carbide to

the contacting surfaces of at least one of the gate 26 and the seats 16.

[0005] Depicted in FIG. 3 is a valve 10 having a coating 32 applied to the seat front
face 18 downstream of the gate 26. Damage is most prevalent along the front face
18 and wall 22 boundary because the gate 26 elastically bows into the seat bore 20
under a pressure load. When the gate 26 is moved to open the valve, the deflected
portion of the gate 26 applies concentrated forces onto the seat 16 which can result

in damage.

[0006] Typically, a thermal spray or vapor gas deposition processes have been used

to apply the coating 32 to the seat 16. A thermal spray gun 34 according to the prior



[0006] Typically, a thermal spray or vapor gas deposition processes have
been used art is illustrated in FIG 4 applying a coating to a val ve seat
16. A robotic arm36 is attached to the gun 34 and progranmed to direct the
novenent of the gun 34. A fine netallic powder, for exanple, a menber of
the tungsten carbide-cobalt famly, is introduced into the barrel of the
gun at an entry point 38. Oxygen and fuel gas, for exanple, propane,

propyl ene, hydrogen, or some hydrocarbon, are fed into the barrel of the
gun at entry points 40 and 42. Purge gas may be introduced into the barrel
at entry point 46. The fuel gas is ignited, and the resulting hot,

hi gh- pr essup jGassthedtis i RPNERE a e6ing & £ 08vé beaPld. AlroBdlie afiR38lise 44 of
the gun barrel as a beam 45 for use as coating 32. The coating 32 may be

di spensed t 5&3&3 8o 1€ o134 1a8d FogrlluchliPiol R (e ofefidhd SR BuPSS eAM  OF

alternatively, 1t my di sp nintermttent pul ses, "wth nitrogen

gas_used € ogRULQRNLNG DL 6] GALLE! o GAGHOPHF B ruleAR Cho B BRI 2 1 0. 32

to a valve seat as | I'l'us edin € seat is affixed
to a base 48.. The robotjc, ar positions the r un so that the
noza o a4 | Binober R bEbRte of HeBRF s e b b Ol Bulerls s o s
preferably a fixed di stance, between the end qof the nozzle 4 nd the front
face 18 of PHEWL:RIOPE: PIPYIcAR MYEEEH: BLINRS densarbpm s e ity fhe TR st rengt h
and a coatigg@BZ w th optinmumbond integrity. The coating 32 is _applied to
the front fefcthe gan effenri@ointsed0 and 43 divegetgee may die driradlycegrinforle bastel at1 6 al ong

axis A The gun 34 points a beam45 initially at the outer rim25 of the
seat 16 on entyygiontt 46n Thx fie! gas iaighitedyand thevesiltingdob dighrpresstng gaphdais coat i ng
32 fromthe outer rim25 of the seat 16 to the inner rim 24 of the seat 16.
Beam 45 r enthe pewperané fokiceslit aut dfahdhaale 44 oftthagin barmebss a kaaoet foeugun 34
reaches the bore 20, it reverses course and retraces its path along Ato

apply coal i fGodt@ng 320 MHelkBatBRr3e ned) wefdidpbites Gbughthé AoAleei4anitefordd 68 25 of the
seat 16. As shown, the beam 45 contacts the seat 16 normal to the front
face 18. a continuous stream, or alternatively, it may be dispensed in intermittent pulses, with

nitrogen gas used to purge the barrel after each pulse.

[0007] To apply coating 32 to a valve seat 16, as illustrated in FIGS. 4 and 5, the
seat 16 is affixed to a base 48. The robotic arm 36 positions the spray gun 34 so that
the nozzle 44 is directed towards the front face 18 of the seat 16. There is preferably
a fixed distance between the end of the nozzle 44 and the front face 18 of the seat 16
in order to produce a beam 45 with optimum strength and a coating 32 with
optimum bond integrity. The coating 32 is applied to the front face 18 of the seat 16
along the radius 50 of the seat 16 along axis A. The gun 34 points a beam 45
initially at the outer rim 25 of the seat 16 on a point on axis A, and then moves the
beam 45 to apply coating 32 from the outer rim 25 of the seat 16 to the inner rim 24

of the seat 16. Beam .45 remains perpendicular to Plane A at all times. Once the gun



100081 Referring nowto FIG 5, the seat 16 is rotated about axis B while
coating 32 is applied to the front face 18 of the seat 16 back and forth
bet ween bore 20 and outer rim25. Cbtaining a constant coating 32 thickness
can be achieved by timng seat 16 rotation and the gun 34 em ssions rate.
When the gun 34 sprays coating 32 near the bore 20, sone overspray nay
enter the bore 20 but it is kept mninmal by perpendicular path of the beam
45 to plane A Mreover, the mniml overspray does not significantly
attach itself as coating 32 to the inner wall 22 of the bore 20. 100091
Enl arged for clarity in FIG 6, depicted in a side sectional viewis a

cl osed val vgs 26hchist the itbfe SRLIE redersWEEERt M delrbdes iRMRABS bR A RPIppEENt ed by
arrows) against a seat 16. The fluid pressure bows the gate 26 in its

m ddl e CO”C‘E&R&?%E%& ﬂﬁc&r@bﬁ%gth%rbe&t“fée{oftﬁ&%u LB y6eMe B 167 Y face 18
wal | 22. T FI G

and the bore e bow ng I's exaggerated I n 6. Present coating

processes I% ’%%ggﬁﬁgg?lﬁg&%:ﬁng%?lgg&gj%?{ogg?/ﬁ_{;&égé 3t the interface 21.

Thus har df aci ng ace nerabl'e to fracturing due
to the concentrated stress conbined with the decreased thickness hardface

coating at f her n 3 S NVRRY ENTI. 00 ,scl osed
herein is awr’(}ggh%%%rgfng% rgggt?%rlé Sa t}\l/eagfl/te sltsaggtﬁ&a%{) ﬁlé gggo‘?’}[el{,)e cégérga zsf ace, and
a chanfered, ed j Oi ni e r nd face. .l n.one exa t he met hod
i ncl udes fo‘rsrﬁpgge toctg‘ﬁ:ﬁ%é‘i ?38838 ‘&rt@erﬁetaﬁzgi’éﬂ‘t a‘%a@étﬂibﬁ{]“()eeﬁ@{%%(f@mt hat
defines a recess, and directing a netal coating spray stre at .chanfered
edge, so t h@HteIRZPq| ORtgaing fopstant cAsngP2RICkARSS CombR @i&dﬁfg&g{mft&qe seat
face, and into the recess. [0011] The present disclosure also include a
val ve that f$eatlQpsaion apd theeguscidyemissiongptal Whesdhe aut 3t spseysicRatsggl? t he body,
a val ve gate having an aperture selectively registerable wth the passage,
an annul ar seat te wea 0 hswiengyesptaxtmeayaéntei the bore 20obut aicits keptt hinithal byal ve gat e
and a bore registered with the passage, a chanfered edge on the val ve seat
spanni ng f rpapendient phthod therbeant A8 th plade AanMaeavet, ghe addmiahgvepsprayhe seat
side, the chanfered surface, and along the bore wall past the chanfered

edge. does not significantly attach itself as coating 32 to the inner wall 22 of the bore 20.

[0009] Enlarged for clarity in FIG. 6, depicted in a side sectional view is a closed
valve 20 with its gate 26 wedged by fluid pressure (represented by arrows) against a
seat 16. The fluid pressure bows the gate 26 in its middle concentrating force along
an interface 21 between the front face 18 and the bore wall 22. The bowing is
exaggerated in FIG. 6. Present coating processes leave a reduced thickness feathered
end 33 at the interface 21. Thus hardfacing 32 along the interface 21 is vulnerable to
fracturing due to the concentrated stress combined with the decreased thickness

hardface coating at the feathered end 33.



BRI EF DESCRI PTI ON OF THE DRAW NGS 100121 FIG | is a sectional view of a
typi cal gate valve according to the prior art with the gate in an open
position. [0013] FIG 2 is a sectional view of the gate valve of FIG 1
with the gate in a closed position. [0014] FIG 3 is an enlarged view of

t he downstream side of the gate valve of FIG | with a prior art coating
applied to the top surface of the valve seat. [0015] FIG 4 is a side view
of a thermal spray gun and robotic armfor applying coating to a val ve seat
of the gate valve of FIG 1 in a prior art nethod.

SUMMARY OF INVENTION

[0010] Disclosed herein is a method of treating a valve seat having a bore, a seat
face, and a chamfered edge joining the bore and seat face. In one example the
method includes forming a counter bore from the seat face into the bore that defines
a recess, and directing a metal coating spray stream at chamfered edge, so that a

metal coating is applied on the chamfered edge, the seat face, and into the recess.

[0011]  The present disclosure also include a valve that includes a valve body, an
axial passage formed through the body, a valve gate having an aperture selectively
registerable with the passage, an annular valve seat having a lateral side in contact
with the valve gate and a bore registered with the passage, a chamfered edge on the
valve seat spanning from a seat face into the bore, and a metal coating on the seat

side, the chamfered surface, and along the bore wall past the chamfered edge.



[0016] FIG 5 is a top view of a valve seat of the gate valve of FIG 3. ’
[0017] FIG 6 is an enlarged side view of the valve seat of the gate val ve
~of FIG 3. [0018] FIG 7 provides a side view of a thermal spray gun and
robotic armfor applying coating to a valve seat of a gate val ve according
to an enbodi ment of the present disclosure. [0019] FIG 8 is an enl arged
side view of the valve seat of a gate valve as coating is being applied
according to an enbodi nent of the present disclosure. 10020] FIG 9

schematically illustrates a side sectional view of a valve treated as
di scl osed herein included wwth a production tree with a wireline through
the val ve. BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a sectional view of a typical gate valve according to the prior art

with the gate in an open position.

[0013] FIG. 2 is a sectional view of the gate valve of FIG. 1 with the gate in a closed

position.

[0014] FIG. 3 is an enlarged view of the downstream side of the gate valve of FIG. 1

with a prior art coating applied to the top surface of the valve seat.

[0015] FIG. 4 is a side view of a thermal spray gun and robotic arm for applying

coating to a valve seat of the gate valve of FIG. 1 in a prior art method.
[0016] FIG. 5 is a top view of a valve seat of the gate valve of FIG. 3.
[0017] FIG. 6 is an enlarged side view of the valve seat of the gate valve of FIG. 3.

[0018] FIG. 7 provides a side view of a thermal spray gun and robotic arm for

applying coating to a valve seat of a gate valve according to an embodiment of the

present disclosure.

[0019] FIG. 8 is an enlarged side view of the valve seat of a gate valve as coating is

being applied according to an embodiment of the present disclosure.



DETAI LED DESCRI PTI ON OF I NVENTION [ 0021] Disclosed herein is a process for
treati ng a downhol e conponent. In an exanple the conponent parts nay al so
be treated. The thermal spray gun 34 (FIG 4) orientation can be

advant ageously changed during the coating process to apply a coating 32
having a uni form conposition and thickness that bonds to the article being
treated, including curved surfaces on the article. In one exanple, a valve
seat 16 can be treated by coating one of its |ateral faces, i.e. inner or
outer face 18, 19, as well as the bore inner wall 22 of the valve seat 16
(FIG 3). [0022] Referring nowto FIG 7, depicted in a side viewis an

exanpl e of d20pERlo SREAKHGNY iBdtaReh! b RclidHal GieRO6f 4 Vhlve tBatbd18s exanpl e
illustrated, the beam.45 I s angled oblique, rather than nornmal, to the

| A i ni he. i . .5 al l.en: '
P ommunt cat i Saclb el finbaEl I E brotfloidh (WA Wildind rodhMive,

the robotic arm 36. The arm 36 is shown tilting the gun 34 with respect to
the plane A as the beam45 is directed at the seat 16 fromthe nozzle 44.
The arm 36 can mani pul ate the gun 34 so that the nozzle 44 noves back and
forth between the seat 16 outer rimand its bore 20 wi thout changing the
oblique angle to the plane A This can be acconplished by naintaining the
gun 34 tilt constant while noving it along the path. Alternatively, the
controller 37 may swivel the gun 34 so its tilt angle changes as the nozzle
44 moves along a path. Coating 32 can be applied directly along the seat
outer rim?25, the bore inner wall 22, and/or other areas of the seat 16.
Optionally, the robotic arm 36 and spray gun 34 can be held stationary and
i nstead, the base 48 securing the seat 16 may be tilted. In an alternative
enbodi nent, the process nmay be used to provide a coating 32 to other
conponents of the valve 10, for exanple, certain areas of the solid portion
28 of the gate 26.



[0023] An enl arged view of the coating process of FIG 7 is showm in a _
partial sectional side viewin FIG 8. In this exanple coating 32 is being
applied along the boundary 27 between the front face 18 and the bore inner
wal | 22 where the boundary 27 is on a chanfered edge 29. The chanfered edge
29 includes a curved surface on its outer periphery wwth a radius R In the
exanple of FIG 8, the beam45 is oriented substantially normal to the
chanfered edge 29 at and around the boundary 27. For the purposes of

di scussi on herein, substantially normal to the chanfered edge 29 (including
any other curved surface) can nean substantially perpendicular to a tangent
| ine 53 shopeTWIEED PESCRYETION UFRREVERTIONNg contacted by the beam 45.
When nornmal to the line 53, the beam 45 may al so coincide with the line
representing the surface radius R and thus may al so point at the origin O

of the radi (21 DisélosaeneReiR P laSprodesd! §6t trdalifig ROMWMRbY cdinpdBohtDEmrauUghl y at
the m d-point of the chanfered edge 29. In this exanple, material being

deposi ted ogahfig ﬁb%%@&@ﬁﬁg%gyga@ bd @&téﬁ?lﬂﬁl‘é%éﬁngﬁslplt‘a{)%ﬁtSQ%R‘ECt ively

along the front face 1 wards the bore inner wa o formthe
coating 32. . I I i ncl udes
adj usting t4e e%#?%gmgﬁg%gsﬁégﬁﬁg§°§ g%%ﬁgém%%Q%g%@?hhg%§ﬁ§%ﬁ@§?h respect
to the plane A s hat the..beam 45 r.emai .nornma), to th hanf.ered edge 29
bt of arounpefns 35 e A it rdaliet ol Wy PeRoie! B i BERUE " ur f ace

t he beam 45 contacts. t he chanfered edge 29. Thus the orientation of the gun
34 can chantfdgeafed, peludingcupvysd s g%ﬂﬁﬁ“Fﬁé%EWﬁﬁFEP@&@ @bmfﬁmalong bot h
sides of the boundary 27 between the bore wall 22 and inner surface 18. The
ori ent at i onl&sPgdreatah b costiag Pae aits Jateral faces 1-eringsy of peerciger IlPets. [ 0025]

In the valve 10 enbodi nent of FIG 8, a counter bore 54 is provided at an
end of the Welas thobedjmnmerwall 2hef thervava gat 1§ ¢FlG@rAi ti on 55 on the bore wall
22 defines an end of the counter bore 54. The transition 55 is shown

di sposed where the bore wall 22 is cylindrical and no | onger tapered or

coni cal . THE0ZJRdfergngaowto RKY. 0% depietgd {rshside view islas bxsanpdeiof @ theymalppl ied to
the seat 16 extends to the transition 55, having an outer surface shown
general | y cpplyagvar34vcdaling hevabermortiail. | IPthe eStmpledjustatedy thie deari 45gist he
transition 55 a distance inward fromthe plane A provides a sufficient
space to remgied @blifie, Falidlftiedi dogmul, tdithatpline A teninigg @ inérfecebrs. eAi nner wal |
22 and protruding into the bore 20.

controller 37, shown in communication with the arm 36, can be included and
programmed to control the robotic arm 36. The arm 36 is shown tilting the gun 34
with respect to the plane A as fhe beam 45 is directed at the seat 16 from the nozzle
44. The arm 36 can manipulate the gun 34 so that the nozzle 44 moves back and
forth between the seat 16 outer rim and its bore 20 without changing the oblique
‘angle to the plane A. This can be accomplished by maintaining the gun 34 tilt
constant while moving it along the path. Alternatively, the controller 37 may swivel
the gun 34 so its tilt angle changes as the nozzle 44 moves along a path. Coating 32
can be applied directly along the seat outer rim 25, the bore inner wall 22, and/or

other areas of the seat 16. Optionally, the robotic arm 36 and spray gun 34 can be



[0026] After being applied, the coating 32 may be ground to provide a
curved surface with a radius R Optionally, the radius Rc can extend from
the sane origin O as the curved surface radius R Ginding can al so snooth
the surface and so that the coating 32 has a uniformdesired thickness and
contact stress capacity for maximumresistance and sealing capability. As
illustrated in FIG 8, the coaling 32 thickness is substantially the sane
along the front face 18 and the counter bore 54. [0027] The application of
coating 32 using a spray gun 34 with nultiple degrees of novenent according
to the present invention increases the |ikelihood that a significant |ayer

of coating ZdqQkariénhrdy AndiGRABORE Hh s Eéahﬁg@ﬁﬁsse@m RN Ge LiREEIM hy Wi | |
attach and formalong the front face 18. Additionally, any coating 32 that

is applied g@&ﬂ&%%ﬁgﬁ@hg{m{ﬁ%ees% | bd u&?%&ék%gfd%%dﬁﬁﬁﬁé' BR RS bingPr the

section of e coatin curved sur ong the"wall 22 and face

18 boundary that i ered .aff and has reduced | ckness,. l grity.
Thus val vesc?rf’%%ﬁegg O\%nﬂf%hvaﬁ’ﬁeﬁp{oé AP RS aléegsrlOf\t/\ﬁH? F."lsi@a"f??“’g‘p%a f‘eﬁéeel oadi ng

and nore Ioadigg cycles. [0028] Shown in a schematic viewin FIG 9 is an
exanpl e of &4Pve 74 with conponents, such as a valve gate, coated as
descri bed above. The valve 74 is disposed in a line 72 attached to a

wel | head assenbly 70, The wel | head assenbly 7 i ch can he sggf a or on
ond. 1 o EIB3kin rplscd ViEY o7 5 SORES RRFSEGh FICT bitsiaBhiars PUREh 1 ol i ne
80 is inserted through the |line 72 and valve 74. The coating,k on the valve
gate and vabsstonal gideivirey wddEs8+ Hethis ermpligtoating3? i being sppliedialqueyhe o t he
val ve 74 can be closed onto and nore easily sever the wireline 80
(i ncl udi ng boundRiyi A2 beteait dhe fighi fagp 1§ ard ithes Bors uises pvalbi22i where dhedamage
than untreated val ves. [0029] The method descri bed herein can coat a
surface or bhjndaty 27sis g axchthferaipddge 29. The chamfered edge 29 includes a curved

surface on its outer periphery with a radius R. In the example of FIG. 8, the beam 45

is oriented substantially normal to the chamfered edge 29 at and around the boundary

27. For the purposes of discussion herein, substantially normal to the chamfered

edge 29 (including any other curved surface) can mean substantially perpendicular to

a tangent line 53 shown where a curved surface is being contacted by the beam 45.

When normal to the line 53, the beam 45 may also coincide with the line

representing the surface radius R and thus may also point at the origin O of the

radius R. In one example of use, the boundary 27 may be roughly at the mid-point

of the chamfered edge 29. In this example, material being deposited on the

chamfered edge 29 at the boundary 27 flows respectively along the front face 18 and

towards the bore inner wall 22 to form the coating 32.

[0024] In another example of use, the coating process includes adjusting the beam

45 angle (either stepwise or continuously) with respect to the plane A so that the



spray or cold spray process, including any other nmethod or technique for
applying and/or depositing material onto a surface. Additionally, a vapor
gas deposition process can be enployed with the present nethod. In an
exanple, the seat 16 is heated to high tenperature in a vapor chanber and
controll ed anbunts of tungsten and carbon gases rel eased into the chanber.
The gases contact the seat 16 and forma thin layer of coating 32 on the
surface of the seat 16. Since no spraying is involved, the coating
thickness will be substantially uniformon the front face 18, inner wall

22, and the chanfered edge 29 along where the face 18 and wall 22 join. The

coating 32 Ggdin4368mbRs A6 do R chafh@std 86bd 1Y Sikdtassund tADBSBdaryDg, pr esent
nmet hod descri bed herein, therefore, is well adapted to carry out and attain

t he ends an%é&?fﬁf% %gg'ger@‘%gtiﬂg Q X 4 stfactBle bedm Bldftadts iHEMBhRREedldISE i N.

While a presently preferre di rent has been given for purposées of

di scl osure, ,gurgro gx% SHAAN Lg(r? oﬁ;ﬁ'{s?m El’lﬁ ch) gha%gé gsif h?}r%ts ﬂ{e%%ﬁqlréég)lﬁftﬂg r

acconpl i shi Ng t'he esired resu hese an simlar I cations
will readily, su st, t el veg t.o t e .skilled in the.art, a re

i ntended to c%%n%%go%%gggg’nﬁn\ﬁoﬁﬁ ﬂg?sh‘g%gf) ppyrdary; 97t h%wﬁ?’e@g ﬁ?f)l_‘ei %}g%%a i on
disclosed her B P trand T8, FRE Srichtation chage oa be perfommed mangally oF by the

controller.

[0025] In the valve 10 embodiment of FIG. 8, a counter bore 54 is provided at an
end of the bore 20 adjacent the face 18. A transition 55 on the bore wall 22 defines
an end of the counter bore 54. The transition 55 is shown disposed where the bore
wall 22 is cylindrical and no longer tapered or conical. The coating 32 of hardfacing
(shown in dashed outline) applied to the seat 16 extends to the transition 55, having
an outer surface shown generally coplanar with the bore wall 22. Strategically
locating the transition 55 a distance inward from the plane A provides a sufficient
space to receive the hardfacing without it flowing onto the bore inner wall 22 and

protruding into the bore 20.

[0026] After being applied, the coating 32 may be ground to provide a curved
surface with a radius Rc. Optionally, the radius Rc can extend from the same origin
O as the curved surface radius R. Grinding can also smooth the surface and so that

the coating 32 has a uniform desired thickness and contact stress capacity for

10



What is claimed is: 1. A nmethod of treating a valve seat having a bore, a
seat face, and a chanfered edge joining the bore and seat face, the nethod
conprising: a. formng a counter bore fromthe seat face into the bore
that defines a recess; and b. directing a netal coating spray stream at
chanfered edge, so that a netal coating is applied on the chanfered edge,
the seat face, and into the recess. 2. The nethod of claim11, further
conpri sing nmoving the stream between an outer rimof the valve seat to the
bore to apply the netal coating to the seat face.

maximum resistance and sealing capability. As illustrated in FIG. 8, the coating 32

thickness is substantially the same along the front face 18 and the counter bore 54.

[0027] The application of coating 32 using a spray gun 34 with multiple degrees of
movement according to the present invention increases the likelihood that a
significant layer of coating 32 of uniform composition, thickness and bond integrity
will attach and form along the front face 18. Additionally, any coating 32 that is
applied along the counter bore 54 will provide added support for the section of the
coating 32 at the curved surface along the wall 22 and face 18 boundary that is
tapered off and has reduced thickness and integrity. Thus valves treated with the

present method can withstand greater loading and more loading cycles.

[0028] Shown in a schematic view in FIG. 9 is an example of a valve 74 with
components, such as a valve gate, coated as described above. The valve 74 is
disposed in a line 72 attached to a wellhead assembly 70. The wellhead assembly
70, which can be subsea or on land, is disposed over a well 76 bored through a
formation 78. A wireline 80 is inserted through the line 72 and valve 74. The
coating on the valve gate and valve seat increases their strength and cutting ability so
the valve 74 can be closed onto and more easily sever the wireline 80 (including

slickline, and/or tubing) with less susceptibility to damage than untreated valves.

[0029] The method described herein can coat a surface or object using a thermal

spray or cold spray process, including any other method or technique for applying
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3. The nethod of claim1, further conprising directing the netal coating
spray stream at about the chanfered edge m dpoint so that a portion of the
coating deposited by the spray streamflows fromthe mdpoint into the
recess and anot her portion of the coating deposited by the spray stream
flows fromthe mdpoint to the seat face. 4. The nethod of claim 3,
further conprising coating along a region extendi ng past the chanfered
edge. 5. The nmethod of claim1l, wherein the nmetal coating spray stream
conprises a thermal spray process. 6. The nethod of claim1, further
conprising formng the netal coating spray streamin a netal spray gun and

orienting t Hﬁ/&pﬂép)ssigﬂg ¥itdrtd] Bnfo0R QliifsceS Y Al@RbNallY; a MaforBishRPodtiorc! ai m 1,
further conprising angling the metal coating spray streamoblique to a
pl anar surf %@es% Q:a@@gle)hp?oﬁﬁ)%ifhntﬂe t;)fksérn‘?nah@cﬂafn &PE{aﬁﬁ)‘?e, the seat 16 is

heated to high temperature in a vapor chamber and controlled amounts of tungsten

and carbon gases released into the chamber. The gases contact the seat 16 and form

a thin layer of coating 32 on the surface of the seat 16. Since no spraying is

involved, the coating thickness will be substantially uniform on the front face 18,

inner wall 22, and the chamfered edge 29 along where the face 18 and wall 22 join.

The coating 32 can then be ground to a desired thickness.

[0030] The present method described herein, therefore, is well adapted to carry out
and attain the ends and advantages mentioned, as well as others inherent therein.
While a presently preferred embodiment has been given for purposes of disclosure,
numerous changes exist in the details of procedures for accomplishing the desired
results. These and other similar modifications will readily suggest themselves to
those skilled in the art, and are intended to be encompassed within the spirit of the

present invention disclosed herein and the scope of the appended claims.
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8. The nethod of claim1, further conprising applying the nmetal coating
spray streamto a valve gate, providing the valve gate and valve seat into
a val ve, disposing the valve within a production tree, and actuating the
val ve gate to shear a wireline between the valve gate and valve seat. 9. A
met hod of treating a valve conprising: directing a netal coating spray
streamalong a line substantially normal to a first | ocation on a curved
surface of the valve; and contacting the first |ocation on the curved
surface of the valve with the netal coating spray stream so that a neta
coating is deposited on the valve. 10. A valve conprising:

Claims
What is claimed is:

1. A method of treating a valve seat having a bore, a seat face, and a

chamfered edge joining the bore and seat face, the method comprising:

a. forming a counter bore from the seat face into the bore that defines a

recess; and

b. directing a metal coating spray stream at chamfered edge, so that a
metal coating is applied on the chamfered edge, the seat face, and into the

recess.

2. The method of claim 1, further comprising moving the stream between an
outer rim of the valve seat to the bore to apply the metal coating to the seat

face.

3. The method of claim 1, further comprising directing the metal coating
spray stream at about the chamfered edge midpoint so that a portion of the
coating deposited by the spray stream flows from the midpoint into the recess
and another portion of the coating deposited by the spray stream flows from

the midpoint to the seat face.
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a val ve body;

an aperture selectively registerable with the passage;
side in contact with the valve gate and a bore

a chanfered edge on the val ve seat spanning
and a netal coating on the seat side,

seat having a | atera
registered with the passage;
froma seat face into the bore;

chanfered surface, and along the bore wall past the chanfered edge.

4. The method of claim 3, further comprising coating along a region

extending past the chamfered edge.

5. The method of claim 1, wherein the metal coating spray stream comprises

a thermal spray process.

6. The method of claim 1, further comprising forming the metal coating
spray stream in a metal spray gun and orienting the spray gun with a robotic

system.

7. The method of claim 1, further comprising angling the metal coating spray

stream oblique to a planar surface to apply a coating to the planar surface.

8. The method of claim 1, further comprising applying the metal coating
spray stream to a valve gate, providing the valve gate and valve seat into a
valve, disposing the valve within a production tree, and actuating the valve

gate to shear a wireline between the valve gate and valve seat.
9. A method of treating a valve comprising:

directing a metal coating spray stream along a line substantially normal to a

first location on a curved surface of the valve; and

contacting the first location on the curved surface of the valve with the metal

coating spray stream, so that a metal coating is deposited on the valve.
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an axi al passage forned through the body; a valve gate having
an annul ar val ve
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11. The valve of claim 10 father conprising a counter bore extending from
the seat face coaxially into the bore to define a recess. 12. The val ve of
claim11l, further conprising coating provided in the recess. 13. The val ve
of claim 10, wherein the coating is substantially uniformin thickness

al ong the seat face, over the chanfered edge, and in the bore. 14. The

val ve of claim 10, wherein the valve nenber is selected fromthe |ist
consisting of a gate, a ball, a globe, and a needle.

10. A valve comprising:
a valve body;
an axial passage formed through the body;
a valve gate having an aperture selectively registerable with the passage;

an annular valve seat having a lateral side in contact with the valve gate

and a bore registered with the passage;

a chamfered edge on the valve seat spanning from a seat face into the

bore; and

a metal coating on the seat side, the chamfered surface, and along the bore

wall past the chamfered edge.

11. The valve of claim 10 further comprising a counter bore extending from

the seat face coaxially into the bore to define a recess.
12. The valve of claim 11, further comprising coating provided in the recess.

13. The valve of claim 10, wherein the coating is substantially uniform in

thickness along the seat face, over the chamfered edge, and in the bore.

14. The valve of claim 10, wherein the valve member is selected from the list

consisting of a gate, a ball, a globe, and a needle.
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