DI SSI M LAR MATERI AL BONDI NG OF DRI VE SHAFT W TH FLOW
CONTROL COVPONENT OF VALVE CROSS REFERENCE TO RELATED
WG\E{EM)(%B ON [0001] This application clains prPOI/IN2OL/@0381
I ndi a Patent Application No. 11299/ CHE/ 2007, entitl ed
"Dissimlar Material Bonding of Drive Shaft with Fl ow
Control Conponent of Valve, filed June 22, 2007, which
is herein incorporated by reference in its entirety.
BACKGROUNDISDII2A R THATEB It BONDING QF difdiddE SoIAFT
i nt roduce VHEHrEAOW CONTROL COVIROPENTS Obf VALYEL hat
may. be related to various aspects of the present
i nvention, which are described and/or clai ned bel ow.
This discussion is believed to be helpful in providing

CHOSERERERENCE FRFKBLATRD ABPRICRTIAN to facilitate a

I'ng O vari ous aspects of the
-present_invention. Accordingly, it should be
[00REr sTToisd appdicatidreselaisat prty stoarledico Patentalipplication No.

1ol 2hh7. B tpRErAEP MERA R Ry R sref W Fiow

Grrrmﬁod) Gndwpﬁfnfeetbf Galvepitled dues 0p200TS5 which isdwreihi insorporated by
dewnges and systens that depend on oil and

rﬁ%f‘?ﬂcﬁl NG LY ubi qui t ous. For instance, oil and

natural gas are used for fuel in a wide variety of

- BAOKGROUNBuUch as cars, airplanes, boats, and the
like. . Further, oil and natural gas are frequently

t a_heat hon:es dur,i n nt.er rate.
[@@ﬁt TS oot n Rl R Gt e BERr e oug Aspgots of
£f thaver; a?dn@%elﬁ@@iwt@nods%ébtsldi ties gessehpinveation, vehich are
demand for such natural [ esqur ces, nPanl es often

deseraqd angyAr slaimed balew s discussies 'aﬁs IeNSITELP Geheipful in
p‘-‘rS\ﬁBi‘ﬁB R rdier ith SAdkpRRINdNEfofhbtio rf‘ﬁ;t f‘ébm{atg 3petRHd

ot her “subt erranean reSources fromthe earth )
upaerstandiag bf theoratious aseests of thepieseaianventiins Aeverdingly, it

sﬁ%%b@%é Uﬁdesrg{ofo?lctﬁa%e%@Eﬁgérbgnts%rré Abé‘ge i tflgsgl ?,térﬁf'not

ens ar e 0 access an
as adm:ssnons of prior art.

[0003] As will be appreciated, oil and natural gas have a profound effect on
modern economies and societies. indeed, devices and systems that depend on
oil and natural gas are ubiquitous. For instance, oil and natural gas are used for
fuel in a wide variety of vehicles, such as cars, airplanes, boats, and the like.
Further, oif and natural gas are frequéntly used to heat homes during winter, to
* generate electricity, and to manufacture an astonishing array of everyday
products. '

[0004] " In order to meet the demand for such natural resources, companies
often invest significant amounts of time and money in searching for and
extracting oil, natural gas, and other subterranean resources from the earth.

Particularly, once a desired resource is discovered below the surface of the



the resource. These systens nay be | ocated onshore or
of f shore depending on the |location of a desired
wo e®o00323 Once the natural resource i s extracP@mIN2008/000381
is generally transported to %rocessing | ocati ons, such
as refineries. The transportation of these resources
is acconplished through a system of pipelines, which
egrta, didling and pepdusiion gisieasiase often pawleved g aasess aod watract

1A ré%iobﬁé“e( ?ﬁ%s@ ggﬁéﬁhstrhéy? g@ dted {9&‘3&%& [ B?fst&&@%%aeﬁ&ﬁg on
type of valve systemused to 1solate a section 0
the joehiioreobadesined fdsouccenQnice rihe hatupdlpesouree iisextedaied,ads

el FanSPuRe i BE s Pa0 Rl R ot HETRURER. The

- tfdnepetidtioniofelesy resgumestigatcompiizhet lnlafough @l sisterand pipelines,
e g ERalies Yagdrn babel TR Bratial gl nints
ietdghbaere sysibRiN typical |y use two separate in-line
val ves having a section of pipe, or spool piece,

etsa/een them Wen both val vgs .vve,re shut off, a bl eed
[0998]c \iaRe DpePiv@iver syistert Heed fisPladma sertion ef gipgline and the

flure \ﬁilegh aé% il-ﬁgiiﬁe VR ® ésva%t‘cﬁmbv@@ufoéw eﬁg Gsiep slygteﬁh. Such

single -seated valve, often referred to as _
isqiatiny is USEA &Kk PEVENbEeEEMInAiionf tetue byAravening asintast with

e I ' i .
A DG pIEL I i FRRALA oS S P o g Bl
maisehinex tQldasdesiens fiva dquibér loble bnd diedchsy staraltgpicdllyause
tdoubl ea?l ock anﬂ bl eed val vet. r oiyi.des sone, advant ages
BOsPParals Mt Valss FRBng AISPtET SERPSnar SO AeCE Shariesn
iserahWwasndrsie vands speedholf off) pesiasd ealve ey usgidbelrainthe spool
roved, resi stance to | eaks. Such

requi renents, and |
36’99?613@ B wtsaatybﬁﬁgaW9 FRVESYSIEM YessuPgiadies hysainple
doiBlet s QA AL beh XSt &Mo ABY “RRII®bIRA dhtiBRed” valve.

different ‘netals or materials, such as a steel valve
a cast iron valve p a steel valve stem and

@&%ar t/h doyhle Rleek #1d pised lé(lég’iefisﬁ ERRARIe RhpRRling Rothupsiream
8RR ARSI AR AP e L L85 e
teRvesh beSERIRTiheniaobierblecoragbiEE valve provides some édvantages
. over a traditional two valve block and bleed system, such as ease and speed of
operation, low maintenance requiremenfs, and improved resistance to leaks.
Such double block and bleed valves, or other valves used in the transportation
system, may be formed from different metals or materials, such as a steel valve
“body, a cast iron valve plug, a steel valve stem, and so forth. The use of these
different mafcerials méy introduce challenges in manufacturing thé’c may affect

performance once the valve is placed into service.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Various features, aspects, and advantages of the present invention will
become better understood when the following detailed description is read with



[0007] Various features, aspects, and advant ages of

the present invention will becone better understood
wovk@n/oot3es f ol | owi ng detail ed description i s rerdI/IN2008/000381

wi-t href erence to the acconpahying figures in which

i ke characters represent |ike parts throughout the

figures, wherein: [0008] FIG 1 is a perspective view
reference iy 1ecatnosmianying fidussiinuniol ke charasiads rRresRRt ke
pafls 'd{gme@éeurgg,ewlpé@gne_nt i nvention; [0009] FIG 2

IS a perspective view of a dual netal valve plug for a

doubl e bl ock and bl eed valve in accordance with an
[Q008bdi Gt 1 & 2 PRESPSEBRYiEW o Redruidm bloph @ndbleadyalge jrs

; ' : petatk i plug of FIG 3

a?%&g%i%r‘ggﬁ%g%ﬁdﬂg%ﬁteﬁg% Phent lt g‘f%b ﬁ@q’pr esent

i nvention; [0011] FIGS. 4A and 4B are side and front
[0A0%1s Fdspeia @ perspestvavigwar ariiusametaloralvigplog deferaule

f ; '

oBRR SekV P a0 Blok HF Bl Gl Proser
invawion;i on; [0012] FIGS. 5A, SB, 5C, and 5D are side

views of alternative enbodi mrents of a nechani cal

I N 8yst N ‘ i n
So R e AR T R B S e
abcordamcd Withvehamntbariimanheirttié pedaent inyeptiotess for a dual

netal valve plug in accordance with an enbodi nment of

r t i Nid Q. PT .
13 P FFIER AR & B 2 5D BERRTb Pl 2 mechanical
loeekingdiysnt andkhafief tiieesenimdtaments plog\uf FIG b irdessrides
3 | ow. These described enbodi.nents are only exenplary
W E@I‘Pemlﬁ?‘gg’gﬁ Oﬁs‘ﬁ‘@eﬂ{?‘? INVEREPYi onal Iy, in an effort
to provide a concise description of these exenplary
[ooni2pdi GES5AAEB, f€atnd 6D Nt side ey af aliemplagve BirdbdPRents

y riot be described in the specifjcation. It should
o Mg sRBIcA LGS AR AR b 06 SHALHELbPANRPIUT B
a8&drdahcd WRh & pic8bhPiRverdfon; An@ny engineering or design

proj ect, nunerous inplenentation-specific decisions

nmust be made to achi eve )
[0013] FIG. 6 is a flowchart of a manufacturing process for a dual metal valve

plug in accordance with an embodiment of the present invention.
DETAILED DESCRIPTION OF SPECIFIC EMB(SDIMENTS

[0014] One or more specific embodiments of the present invention will be
described below. These described embodiments are only exemplary of the
present invention. Additionally, in an effort {o provide a concise description of
these exemplary embodiments, all features of an actual implementation may not
be described in the specification. It should be appreciated that in the
development of any such actual implementation, as inany engitneering or design
project, numerous implementation-specific decisions must be made to achieve
the developers’ specific goals, such as compliance with system-related and



t he devel opers' specific goals, such as conpliance
Wi th systemrel ated andbusi ness-rel ated constraints,

wonioolorsey vary from one inplenentation to anoP@EIN2008/000381
Mor eover, it should be appreciated that such a
devel opnent effort m ght be conplex and tine
consum ng, but woul d neverthel ess be a routine

businers-s&ipieg esmsiaisiigywhichumay Yary Bam enedmplemeaiation &
aangheItr "SRk 8{%@%&9 %Fblle'm &Y {29 shés a?%ﬂ@f e e?thfimght

closure. | sSCUSSI ng esen
bemoslmlem and rhntéed:cmsbmlmg, ks ih oL Ih)@/&iﬁb\@le@& bt @CDLttlﬁlét

d| nmen t e v

ARk oL o Pl HufRE” Bhd sRr R BRBh enb B Sy sty
Ha&ln‘g&hwﬂeheﬁtcﬁflthlsahlsdnﬁuml conponent. . For exanpl e,
ot her enbodi nents may include a ball valve, gl obe.

B Eon skl h e oL KORFn A Fgf i Gl o8
ép@ﬁ@t@%tléﬁtt%?t/&rﬁtbﬁdi?bgfshﬁ 5ﬁer‘pcrsﬁeniem{vediim a?stgpicla&y enplemented
a ou e OC n e va e, | ou e

A IUBIbloE SRR PSRRI T A 1d Agptroh sarggpent
Fflda AP Whh& é?hlﬁ&dﬂm@ﬂ% @by%m@ é[ QaFPUElQQ' Gl va[v@oﬂ@t}erﬂy

rning now to t ures, depi cts a doubl e
vsiivss atenerive cedise xalve, qroartm@thef W@smcya'va haxinge2 HP'QgCOQUOl

CATE SRS PR kel o resagle ok an

bieed balve, iTehoulGealappriciatat et ipg pfesentinvdntign iSanad ligyied to
nc, st.on, , Tex The va O may be used to
f*‘%&OHPEﬁO%é‘P@ Bﬁeaf"abﬁ peépl?%cémgp ‘ot her conponents from
ot her sections of pipeline or conponents. For exanpl e,
[Ob%‘}/al Varn]ng n@y ic thepliires FRGHT rdepidts exdouht blook apg beed

B et ests SublFo gl an R By a7 Bqibolthéit of e
‘ ;ﬁ@ﬁésﬁtQh\!/eﬂﬁ;oﬁOTﬂﬁél bublebidckcantbblesd vamwetitestenin mﬁlym a Ttvin
ho e appreciated that the valve 10
Sedit YRe RN iRy Ry AL T %B%tpau@ésoﬁge valve 10 may
Qfgﬁ‘%g{cﬂg 2tk é%@ciﬁﬂ%f‘ ;ﬁﬁ%lln‘érbr diér éd?ﬁpdﬁén‘f@frﬁmd&ﬁélgébctlons

va may still provide the block and bl eed
efqppddinei qrycoamnemﬁemh exanple. {feovatye A nemosRvRie i @ineral

S DSBSl 4R DE0FR 0l SRt lArdenicbost.
wval, \aetopl canr2@ior;Thealval a eopialpr conduit, or a combination thereof.
Thus, it should be appreciated that the valve 10 may be manufactured in various
sizes or configurations depending on the application, but the primary design of
the valve 10 may still provide the block and bleed capability described herein.

[0017]  As shown in FIG. 1, the interior of thel body 22 of the valve 10 depicts
the cémponents inside the valve 10, including the valve plug 20, The valve plug
20 is rotatable and vertically translatable to open and close the valve 10, as
described further below. Additionally the valve 10 includes an inlet 24 and an

* outlet 26, although the inlet and outlet sides of the valve are interchangeable.



20 is rotatable and vertically translatable to open

and cl ose the valve 10, as described further bel ow
w@dawwional |y the val ve 10 includes an inlet 2BCEHMNR0881000381

outl et 26, although the inl eP and outlet sides of the

val ve are interchangeabl e. The valve 10 may be oriented

to provide accessibility to the valve 10 for operation

Thedvades V0 siaygoe qrientpd teprovideaarsessibiligt tofbe yplve 10 for

o‘ti}%peﬁtlogluéfodsér&cmgo’fhg%?ﬁ ZSL?%H(? Buidied %kc‘brnﬁ useab #%\L@e a

ne or ransfer ent
wy:ateemd réamm seal pith ghézplplahme ar piber ﬂa@ ttquermgxmpmeghm

HRE Ry ob B0 ok o g g 2o 20

Habid MAd & fidheronathesint ag, Beougrcthedrest 27, fdnd alit ob tHe alitlet 26.
conponent 28, and a trunion or drive shaft 30. In sone

BBRE" TERE Ve Sfid iontBR o i SOAPOERHod el R, A A trunion
Gtk BRSO ! FRS leﬁ*ﬂddlrﬁéntﬁomﬁ fRiicebyntAN @B MRALAT 28 may be a

close a fluid fl ow path, thereby controllin uj
AVG\PonGr Jito, Sajla Py SRl G 2B SEHG 9 CorRRUER o EaEFaY o

%%Lpnéteﬁepéﬁé@@k@o@aes@ 531\55&% Bﬁfh ‘?rpé‘%éﬁ)‘r bQﬁtrcﬂﬁnd mﬂd flow for a

onen di scussed ‘
. particuier appdicaiipn. {The driveishagian lS(ﬁDTa&mﬁp@ﬁd RIOVgesgy operation of
A il [
R R s e e
SInaviot cﬁﬂpmae/ntm rmay bk acdnufaectufadinomtaast irors stichas grey iron or

7-4Ph st eel mbodi nts, th ui d contro
Fosh o7 Siranie BEOTAEY fi i aitt o4ty tE2ghactured
i8R st Arh £ TeLPEIMel. lﬁ@o@@embowmthalﬂb@ycodml

some enbodi nments, the dri ve shaf t
SRTORETY ab iy bosrsd W CEAYLE, CERM A 5. I 05y other
' %@ fofgdh &J\ﬁ‘oﬁgh%egﬁls!n@ﬁm@bﬁ*&@nﬁeﬂiﬂotheldﬂ%%bﬁ 30 may be

or an uitable materi al In oth

rea’ouf@ptrém ﬁomt 584 5RaBE3 BB DBI6L EN&I pigad 4d0, Ebitpdaiedt! 045,
|
SR il Pi Bidtne|, Bt Al Snet e Pafed 35 oner
smbodifnamts, ing ehaft aﬁd/oaﬁdlda:wmeed:orﬁponwu phagdba oontmeetallic
{ ear le,et 2.10 ergar%le operation of the valve 10.
RAGNRE, SHEN §F PIRUCS A& PS- an i ndi cator shaft and
- plug 36. The indicator shaft and plug 36 indicate if

;dmegyal TaelAhvesi 0 alsamaymss dseicdfoseth gpems 32and Jwbeel 34

coup(?ed o therv%/rmdgg’arfset 32 to enable operatxon of the valve 10. At the top of

the valve 10 is an indicator shaft and plug 36. The indicator shaft and plug 36
indicate if the valve 10 is in an epen or closed paosition. The wheel 34 provides for
manual operation of the valve 10. The valve 10 may also be coupled to electric or
pneumatic actuators to provide for automatic operation.

[0020] The valve 10 may also include a pressure relief device, such as a
safety bleed 38. The safety bleed 38 may include one or more valves designed fo
open at a critical pressure, thereby relieving any pressure inside the valve 10 due



manual operation of the valve 10. The valve 10 may

al so be coupled to electric or pneumatic actuators to
w@e@wioass7s or aut onmati c operation. [0020] The vRCT/&EN2008/000381

may al so include a pressure ®elief device, such as a

safety bl eed 38. The safety bleed 38 may incl ude one

or nore val ves designed to open at a critical

ipinesanses in tereparbiure dhpevaliRxpangiopr axbst Borimdhaesafeli bleed
W dFatd (G LRELERDEe WhiERRT Bl o el iEiovp
drmalts!umll afier thevalve mfailsmstdgl the :saﬁetyl) gb!ad 38@rarwl ¢orregponding

| eve pressure a r val ve . ose
valies fiPeEas S Sl ST farbig it agrpment
a‘htd:}.%fet a%mwm@aml o \ Sen%ufeésatlf@@mkatmcm ﬂ?é vhlvgdoeFone n;
an sal e regul atli ons a ensure sare ogperati on
agdiiopal spégtzothgew@vea& mayg_ﬂ%wg% ROV OrBRECRHY D 8t ﬁ%@j@'es
A ol GG of ST IS Bodke tLAIgupRR AR, P ebguf R

val ve body 22. [0021] To operate the bl ock and bl eed.
[0821e 1t ORgraip¥iedriesk and Rleetaebie 1 ARoReRRp g gelliator tums

t@% g%/e %’reeirgi.”f firlgBe Valveavdre el g@l‘étésoﬂ'@td?ﬁ/etéi‘ﬁftdid R

and val ve bOdK 22, thereby turning the valve
valvedbarly. 22A¢herRbowkurningrhevalve pluge2Q-ahsshaven insFiG geiie vaive

8Dy hiFe Ratts oo 58 190uEREE b, bge fRichgioh] b the
oy afd treyvdives | DdEhes Valpe skl 20 HRy\whilede slifesealspRettetlyare
SRS R ot AR Tob JvE TS il T deon. 7o
didewhb RaRetthd hreveal ied 46w thidegh pies 84106 10 tHecépertior or

turns the valve wheel 34 to rotate the valve pl 0
eGSR O OIS Hip VA BB Sndh kgt e valve

. lﬁﬂlri%g le%%ﬂo_‘?@ t@v#l@@&lu@% RhAiBs 36 th2 sHOEPAIBHD compress
agal nst the sides of the valve body 22 and forma- -
agednst thredsides ohtilel yalvareedy 22 engferm asath Agdilienalbemetakio-

8t SeBlnaroSlspthe Ut DL aRa vl oGP 8o RIAYAIRE provide
adlitiomapbsewgingd may conprise two different netals, such
as steel for the drive shaft 30 . and cast iron for the

BoteE SRy BETENAR Ihe Sivg M PR iR 68 dito
metals, such as steel for the drive shaft 30 and cast iron for the fluid control
component 28, and may be referred to as a dual metal valve plug. The different
métals or materials provide for different material and mechanical properties, e.g., .
strength or creep, which may be desirable for the different functions of each
component of the valve plug 20. Although the use of a dual metal valve plug may
be preferred, a dual metal valve plug may introduce various probl"ems during the
manufacturing or operation of the valve 10. The material chosen for the drive
shaft 30 and for the fluid control component 28 may have different thermal
expansion and contraction characteristics that affect the manufacturing process,
as will be described further below.



nmetals or materials provide for different material and

nmechani cal properties, e.g., . strength or creep,
wobkéohorsay be desirable for t di fferent funcPCDMR005/000381

each conponent of the valve plug 20. Although the use

of a dual nmetal valve plug nay be preferred, a dua

met al val ve pl u\g rmg?( i ntroduce various_ problens duri ngi
0923han i EEILROW &P 51C opet BETSBACIHE \@%%W@f metal yalve plug 60

RG] & ﬁjunfUﬂQﬁ'Qi?lvE%rhaW@ Qﬁd H%u@r&‘fnﬁo?’&rﬁ%érﬁ r64t|§%hown in

fluid control conponent may have different thernma
c0piRticerwitinan erantm tlm’n Qie@@ﬂ’@ﬂi/%lﬁlo@s As h@entwredcﬁtbove

DM NI S Teonlby £8954 £, cone, i

ipadl; spgatel Rdvantegeatdsly aholaddimentsl oftlad peasphulguvéﬁtvmapuavgje

h 2 d |
Bohtitnes Praheflind ke Santiiotng iHdto"TR tibsanem g and
stferigiteeri@esRnbint Y atdees the“ﬁroﬁ%ﬁrﬁs @é@ﬁlb@b @b@ve i éhcﬁcmﬁt the

nmbodi nents the fluid control nmponent
NGB a0 Eotalss ATt PRGN e delecontol

SSROSHIHE Bl SE G e%éﬁ%l@r 89 e rradtveaidhanmB P%\é' LQ':%d at the interface
t echni ques for anchoring the drive sha t he

betwean dumdiiva sieafhﬁ%ﬁ@ﬁtth@ﬂwdmn@@k@ﬁmmmt 6@ asntsqtmsad
t% o@dﬁﬁ@?ﬁteﬁgﬁ H%g&lleﬁ% 88 "Eﬁ @? B¥ﬁ7\rﬁe§HﬁB dril08tshaft 62

e drive s GAAnB ot a e or
amﬂjtb]eéhmbmmt\;ol chploaeht 64, dheeby inproyongpba emdnGdctuFadility of
0. an interface material may be used at the
ace between the drive shaft 62 and the fluid
control conponent 64 as discussed below. This ‘
10624} f abeommtmbpdimentplistuesed herdirgnioe davdehaie 8 ntdyebe made

t 62 h f t 64, .
a0 A5 ol SSmbntied FORaY Pe TSP AR, diaiig dron.
Thesd t%?rﬁhtdnaisqm@sm@ @ﬁﬁmms whlasmu? %@dunarcmgm thER&e of two
dri ve shaft be made of stee ui d

wakarial toéa?méweﬁwafene%ya%% Pl EOW%B@@ mspé,i?n |d@cvl%wn is
%@?&5]! t BB %Lﬁﬁ‘{ Rwiek ltéiﬁ{)ér%ﬁe%ew ’ﬂh‘é%#ﬁeﬁﬁnélﬂ sf%‘( drive

ccur °t roug e use of terials form
shadl 62ndthet ste%lldreremha@t Gmsrre@ﬂa@mll@ge apdican aguies ial heat sink or

i RS P98 By PUED. YRUSREES! By e
traetiordof & desitad tmefdliurgicaldomi betlvgert thegmcmimhr@raandme steel.
esrtr?erht%e steelrg(rivgrshaft 62 cannot be preheated without possibly damaging
the desired characteristics of the steel. Oxidation may occur on the steel drive |
shaft 62, thereby impairing formation of the metallurgical bond between the steel
and the cast ductile iron. Additionally, any metallurgical bond that forms between
he steel and the cast ductile iron‘ may be impaired or provide inadequate

nechanical properties.

0025]  As a resuli of these challenges in manufacturing a dual metal valve
slug 60, specific problems may arise during manufacturing or operation of the
ralve plug. For example, the joint between the base of the drive shaft 62 and the



chill and negatively affect the casting process. The
chilling can adversely affect formation of a desired
woreaoalob1srgy)i cal bond between the ductile iron aPdI/AND®08/000381
steel . Further, the steel dr¥ve shaft 62 cannot be
preheat ed wi thout possibly damagi ng the desired
characteristics of the steel. Oxidation nay occur on
fluilecostrobtordponant SHamay abiow ieaks dbjormmend eauss Piesaws @rfluid to

le%%sqtﬁﬁgg%? FHel ik B d%%ﬂoggtt%&@e FiReS s%fﬁﬁ!{ 6£r‘g°|\ é%lﬁ path in

I'Ton. itionall
tteopolt 66 af tHeovates prigvgtemaly @CSMteéiheade/etdhmﬁ(ﬁ&B ahst up kethe

e Pt hedoristban A g, udhk ! TREEN BiEn i ShueRs and
flORINEnaS! é@mﬁ@nﬁtwaﬁ@h@ée hal vesveldiriie éﬂaﬁ &J&ﬁmak@ during
probl ens nmay arise durlnfg rmnufacturln

OBEraRG OF A1 Kl FBresRE RGN Sianots BDeSRPaRHe S shaf
6233 b ﬂubecd#ﬁl‘o‘l’ @oﬁﬂ?@ﬁént@ ﬁ’ﬁ? rddUefe c%éb %ﬂftbﬁhg of the

conponent 4 rray al I ow | eaks orm and cause
‘ npamn&wuremg;prqteass tb ensure akleauaisianehefing hetwesinibe siriyg sbaft 62

agg {18 g@dtc{é‘ﬁ{@e Vap&ﬁéﬁ&%&%@%ha@@quﬁ% Ekﬁ@lﬁf Pﬁ&)d d@ réshu‘ﬁ ina

nuivddet ob Bjéctionasiuring the meamafziurfrgogrocéss he port 66. In
addi ti on a weak joint between the drive shaft 62 and

b SE0bifs GRCPRRBTY S S SA R HBlKE K of e
' dﬂigé Ifshaf(’[3 fgarargi the g'hl\&tpc&h@l mdydienincizetes enrind ¢halcasting process

shaft and the con t 64

1§ BRuiTES WAy b leRkaob Sl RETRRLEPTY MR S ess

AditnaNy, ehadede ahaft BRGhey ln@ﬁhdb%l Weeharibs |eeking sﬁeh@m; such as

62 and the fluid control onponent 64 and i nadeq

aesriiner PeonesLioeseise More SoRUIRAREBPIIRG af Eedeint i the fuid
%Hfrb{&:brg;g@?ém@ﬁf BrLW 1A b@ﬁé’%ﬁﬁ% dr[v@%%@#t e‘é;sownlebhmcal

escri urther bel’ow, di stance between the end
ladkingheysfeinas therdfive safhfid mayebeetated, poatedear aeijersly

i | duri L0k . .
RBLRGRS fu DO S B S ReRRES Pap R LB B min the
flafd codebl compahbt, 64.He otheireentsdaiirhent 2a shgit recdpiaee in the fluid
“mechani cal | i ng syst uch as a Sp
DR eonRsR B ERH R SRR Rg, SrodE B RRerd B Bver of
thé iHiErf &N I rit HARDIRBAthS drivd b 63 mdyliee Hasegpbntiformed
drive shaft 62 or nechani cal
or bonded with the fluid control component 64 in the shaft receptacle. In either of
these scenarios, the interface material may be made of a material different from
both the dnve shaft 62 and the body 64. For example the interface material may
include zinc, tin, lead, aluminum, brass, copper, nickel, gold, silver, cadmium,

cobalt, or satellite, alone, in any combination thereof, or in any alloy thereof.

[0027] In one embodiment, the length of the drive shaft 62 may be about 160
mm to about 200 mm. In this embodiment, the diameter of the drive shaft 62 may
be aboUt.45 mm, and the joint between the drive shaft 62 and the fluid control
component 64 may occupy 40 mm to about 50 mm of the length of the drive shaft



| ocki ng system of the drive shaft 62 may be coat ed,
pl ated, or generally surrounded with a |ayer of an
wO0 ndoenbsce material to provids better bondi ng PCT/AN20b82000381
fluid control conponent 64. ¥n other enbodi nents, a
shaft receptacle in the fluid control conponent 64may

be coated, plated, qgener ally covered with a | ayer
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nidietérdl may include zinc, tin, -1ead, alumnum brass,
copper, nickel, gold, silver, cadm um cobalt, or

3T 155 anluRfed BB SR Abte B “ﬁéﬁ%%'?fﬁﬂd 2in
deed@iahcewithi sinby@interabt tr@%r@mtb@v@mout TS @teetrdh@e shaft
" about 200 mMm In this enbodi nent i a r of
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[0028] FIG 3 illustrates a cross section of the valve

60 Fl G th nb . of
B2, casierravefits BESTRASRREE Haidk TRuraRT S BTRy S of the
Helsed)fttme Bfiee Ehalt 92 @eaEREIN . Clpehenstrédgtaen tah@hmg@t the
In the illustrated enmbodi nent, the drive-s

Jp@'t €8N Bgrirne Metsial B2 Msorie arpliedde thexdfive ghatt ﬁﬁs@ttﬁe fluid
dorr‘ltt | &&ﬁpbﬁ%rﬁrdd%r Kn Iheott*i’é}q&/or@@thé%rﬁé %ﬁbﬁ@z‘ rﬁhk]ﬁe formed,

uce oO |mnaeapo ential 1 eak pat fromt
emu:then leoateghwitthe lyaviod ﬂwnterrfacecr@axteaale&& cagplely about a

SHEMbRocb B S IRAFATE R ) S difly e
obhitrol Borapbesniébody herfosndédeabaelrtitve dshafshafﬁBZrmymbend portion
Sfatﬁé d];i\r/e) g}iaft 62 having the interface material 82. Alternatively, the fluid
control component 64 may be formed, and then coated with a layer of the
interface material completely along an interior shaft receptacle configured to
receive the drive shaft 62. Subsequently, the drive shaft 62 may be provided
(e.g., by casting or other bonding techniques) into the shaft receptacle at the
region of the interface material 82. In either scenario, the interface material 82
may be dispoeed at least substantially or entirely between and separating the
different materials of the drive shaft 62 and the body 64, thereby acting as an
intermediate transition material to improve the bonding of the dissimilar materials.



about 3 mmto about 6 mMmmfromthe port surface 72.

[0029] Referring nowto FIGS. 4A and 4B, a side view
waneamsend vi ew of the spli 80 of the driverpehai2008d@0381

are shown. To further strenaﬁhen anchoring at the

joint 70, an interface material 82 nmay be applied to

the drive shaft 62, or tne fluid control
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having the interface material 82. Alternatively, the
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perfoenedmat at heay rbomndempepﬂ‘ta%al’mbmgna)t be “cmcdd erocessdfSuch a

rive shaft d the ter| of t
ce&%rps@ssc@wmﬁ%%&”a%%sa 48 nedd B etnica
pRodrgedTbl e fcpsareiviishhft et Mee tl’ﬂdikﬂelﬁatoé Ithleahn oftetfdne layer 82
drive shaft 62 or thefld% cont.r ol

TROGY deReaHad ORBESHSAN 2141157 SERLORMR araap2 god the
or rﬁ?@g BbanBliRé & ?pﬁ?ﬁn@ntd?@cé%rs' N}escﬁﬁé‘fe?nb@aimé—htﬁ ﬂ‘ﬁythlckness

an inter-ne l'ic phase or ‘bond ducti |
of rcfmwtrromamueeabcwat%mcmn&wmt B Grickans, abwtcﬁ m@%to about

1%1@%&5}%”@%? 10 Hﬁé} ﬁsc’ t& Qt?&ﬂ?@trﬁ%dr% %S‘uﬁ ?fj'hﬁrHtﬁ%gH“about 30

ayer nay 0 Ssome
rpiordnispor akﬁouttlié mlmecms t@kttdmaﬁo\mmﬂonbe in contact with
the fluid control conponent 64. In sone enbodi nents,

[éﬁg}]i | glglogggrrnearagé{dip\%n%,%%Jr?ﬁleﬂégg L il Qﬁcl‘fjé% Yfnc, lead,

aluminum, brass, copper,'nickel,‘ gold, silver, or cadmium may be applied to the
drive shaft 62 or the fluid control component 64. For example, zing, tin, lead,
aluminum, brass or other metal or alloy that can forfn an inter-metallic bond with ,
iron may be applied by hot-dip coating the steel shaft. Altérnatively, zinc, copper,
tin, nickel, gold, silver, cadmium, lead, aluminum or other metals or alloys may be
applied to the shaft by electroplating, or electro-less plating.f Further, metal
spraying, such as plasma spraying, of the steel shaft with nickel, cobal, tin,
copper, satellite, or other metals or alloys may be performed. In another



be applied to the shaft 32 through hot dip plating
(usual ly done above the nelting point of tin, i.e.
W(grzmmamx han 218 C) or by the chem cal pr 0C e SBCT/EY208si000381
as "electro-less plating” Hlectro- I ess plating of the
tin interface materi al 82 may be perforrred at or near
room tenperature and thus may be "cold process." Such

eﬁ"bﬂﬂ'fﬂem theeieelaunian sbiha Hivecaice? Ry deragtivaipd ieshot-
gﬁ ﬁ’ a%,?,oqﬁq @We%%erﬁ’rr operties of the steel drive
e

ckness of the tin interface layer 82
may vary depending on the size and shape of the steel
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- o Bmfézsr%{ft é?ﬁu%@h%g&?&dr@'of %‘Hr‘?\ﬂ%ﬁafﬁé‘e ah® 'before casting

exa e, zinc, tin al um num brass or other
aftiten u:d contrplgpmpnient &4 arewnd @ driveshafidlafitee caging the fluid

hirB) Lo R By AR e el P RGRnk 2 AR
rﬂ?clth(;m;cal m@dmfgmystdnebdtw@ﬁm raimge ;s;‘rabmeelmdﬁ:aedlulkj control

: e s | at.
Grmrireel by e SREpvas ngchaiorancen BY 4t EehaRig intionk of

tAS pRdtASIEhs @l’jd & infirfacbengibael ssbadle mdxhnﬂlmQKa?dsmtssmn of
cobalt, tin, per, satellite, or other

tarauGy e %era IP 6F ASHATOH MERBERERCIRSHDAS ﬁgOV$ fethe valve
&&82 witbLBFe S‘Plfaﬁtéﬁ‘ékﬁw Ia/n% t%éfqh %H@Ms%séﬁkﬁéd/é&&%

ot peeni ng and/ or Cchem cal treat ment. [0032] -
I%Ldthelf,l cemnrtgothtsrmovweméﬂ irda dr iy siribo? ééﬂn%waw@cture

[
"#ur'?éé ﬁﬁS o eng ene@z%f tﬂgﬁ%ﬂ’\es‘s%ﬁs @z{‘fohtﬂé e ai@rﬁ%g[a
dovokdrad t@wetdmg xmmthaS)r@thhnseeatwhrrigrthe nneommw 8¢ i the
%Qpe%@ﬁ%zon FI GS, 4A and 4B, various protrusions 84
m the drive shaft 62. In one enbodinent, the
drive shaft 62 may include two rows of protrusions 84,
[6088] In one embodiment, each of the protrusions 84 may be about 6.5 mm
wide, and spaced about 3.5 mm apart. Each of the protrusions 84 may be 9.2
mm long, with the sides of the protrusions 84 slanted at a 30° angle. The height
- of each the protrusions 84 may be about 7 mm. However, any other dimensions,
arrangements, or spacing of the protrusions 84 are within the scope of the
present embodiments.

- [0034] FIGS. 5A, 5B, 5C, and 5D depict alternative embodiments of the
mechanical locking system of the drive shaft 62 in accordance with embodiments
of the present invention. The first alternative embodiment 90 in FIG. 5A depicts



each row having twel ve protrusions. The protrusions 84

may be cut into the end of the drive shaft 62 during
woengestaire of the drive sha 62 and bef or e PEEIN2008/000381

of the fluid control conpone 64 around the drive

shaft 62. After casting the fluid control conponent 64

around the drive shaft 62, the protrusions 84 provid
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BB AT rioP cShpBBINtEY RhHer BnehdPthdidie:, baiREes B 8fve shaft |
about 3.5 mMmm apart. Each of the protrusions 84 may be

82 andhitid segirolgarpenant §des of the protrusions 84
slanted at a 30 angl e. The hei ght of each the

[9096]" USTRE TRl a iR aiR &RBYEImMEnTT0 tT'PIW@’ EHG dékﬁl?étsoé hehanical

I Mensi ons, arrangerrent S, Or SpaCI ng o
lpeidng awemsthsnmawewi@fh hand aed ggbtp‘@r@lr/\@rn@ Oprsqg@r@tthreads

J?{‘%)er na | i@eew@gékntrgﬂpam@%ﬁgﬁam c]d]é\@ {ifglrﬁ% and the

wiglitt efnthefleft hend Acwe bhexd 1 BRisi 19. do dralambedimert, the Acme

SRR D S BE G AR AR FERT bRt Aome

ghenar 112 % i hatrecRppvide rilscHanivae imdsricoking wigtk thegfluid control
systemwith the fluid control conponent 64. In the
eQPRRNGERE- 90, three wel ded deposits 92 are radially
spaced 120 degrees around the circunference of the

osYE Sbrflly,6AG. E@D@&dlcﬂsfb folifh afiSmatitie eﬁﬁﬁﬁnﬁent 120 that has a

al ternative enmbodi nrent 100, a nechani cal rgg
epshanieal heskingesystemthavingAema thiegds 1RaRad dr%4fa an interface

FoRRE128NHe R HRAHSACme thread pattern 122 has a width of about 19.1
mm, and the width of the Acme threads 124 is about 15.8 mm. In the
embodiment, the' Acme threads 122 and 124 have a pitch of 10mm. In addition to

~ the mechanical locking provided by the Acme threads 122 and 124, the interface
‘material 126 may provide an inter-metallic phase and/or bond between the drive
shaft 62 and the fluid control component 64. In one embodiment, the interface
material 126 may be tin and plated onto the drive shaft 62 using the technique
described above. In such an embodiment, the thickness of the.tin may be about 3
microns to about 6 microhs.



102 and 104. The width of the right hand threads 104
is about 15.8 mm and the wdth of the |eft hand
WO beeads7s s about 19.1 mm Again, the [eft haneCHmR008/000381
right hand UNC threads 162 ahd 104 may provide a
mechani cal | ocking systemw th the fluid control

component 64 to better anchor the joint' between the
'ngla shBe meshagingl focking sysiem design npithectrivesshaf{ 6DB6Y

fﬁ@fédé tFl'\érg/ &h& ﬁ?@gﬁ\"‘?‘?fﬁ%&j‘mﬁ%&s o4h8 t%gllgnsﬁce]sgrgg%d ahoye in
ﬁlégﬁj doqntl 5| wemmeAbmenhasmaabekmgrsgat@m by iadidde a hole

ﬁﬁ% afvs sﬁ%@bg ﬁlg;o@ﬂﬁprg? glpegwf l?&ﬂegﬁ&qﬂgﬂgorﬁééﬁss anchor
durihg ﬂae Tasiing pﬂdmetﬂeﬁmmm@llméel i ﬂéﬁ@@s tﬂiftl%ﬁ@sor]'%%' other -

have ahout mm pitch. Thé function
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Heicoaiqs (R Ratd e Lt Al HIETET Ry, o
Fpadineowd gnoioves, ialsouptetbgrboves, kaoded, oe any dtteraforifigeration may
lﬁ&ﬁ i’itBQﬁ?ﬁﬁV&éﬁ&ﬁi%ﬁabom 15.8 mm In the enbodi nent,

rea and 124 have a pitch of 10nm In
addition to the nmechanical |ocking provided by the
[0838] t hirikadsdgpiaisantab@iacturing prodessfzoeomatieslirabtal %ve plug

R BN B B A AR B! LR e R iR arioR R Aisoussed above,
aroqrbments &4he bi’eswmelrﬁ/@hﬁ)m PRVide Vdiuk "t‘é@{rﬁéﬁ‘é‘s fo anchor the

er.i al be tin and lolated onto the driv
| %ﬁﬁﬂf ‘f*@sezwg}w a&‘:’? iRdhe deidonie! crRBRYESRRthER i improwsuch
rAanEaBRAhGoRIds émﬁlﬁlhﬁéﬁ‘&%ﬁufﬁo&%? r%ﬁ 8 Bhow, 3
m crons to.about 6 mcrons.o e mac ani cal
fpiadey ﬁQGQWSe‘iHQH‘e@ igak pathshpoeirwald oph ifase@haftayand run outs

ted to t '
ALy NN O IRRinBReE ) Rl et} (6 5eheing Gy e ual
re¢ial vadehplvgdees 4 eickel slpfsyrsd amastyon fdd edatral durhSonent.
However, other metals or alloys may be used, as further described herein.

[0040] A trunion or drive shaft is provided (block 302), such as a 17-4Ph steel
shaft as described above. Aliernatively, the drive shaft 304 may formed from

' 884;!.0, SS5316, SS316L, ENi plated 410, ENi plated 1045, ENi plated 4140,
Inconel, Monel, or any other suitable material. A mechanical locking system,
such as a spline design discussed above, is cut into the portion of the shaft that
will be in contact with the fluid control component (block 306), such as the
profrusions described above in FIG. 4A and 4B or the alternative designs
described in FIG. 5A - 5D. In some embodiments, the shaft'with spline (block
308) may be ready for casting. In the embodiment depicted in FIG. 6, an interlace
material is disposed on the shaft with spline (block 310). The interface material



in the drive shaft 62 through which the nolten iron

may fill to forma cross anchor during the casting
w@r@oess73 Addi tional Iy, steel,pins, flanges, bpCT/aN2D08/000381

or any other protrusion may s i nserted, wel ded,

screwed, fastened, or otherwi se attached to the drive
shabt 62. Further, numerous profiles may cut into the
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-as a spllne desi gn di scussed above, is cut into

&?4#] eshaft that will be in contact with the.
[ @awswéaﬁve(tmta@kspyo@)andsm@ﬁaag material (312) to

alf mttidiﬁ Maﬂ@aw bR dnahRasy ‘sﬂer’fétg%ﬁééi@ %@%ae‘iweéﬁ‘ She shaft

alternative designs descri bed
BB vigrogirot ermpergnt. The Hwid sphirelecrp oot 30BEnagt Heund
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6, an I'nterl
conforms complete!y around that portion of the shaft at the joint, completely

contacting the shaft and/or interface material, The fluid control component may

- be a cast iron, such as gray cast iron or ductile iron, or alternétively may bé
WCC, WCB, CF8M, CF8, A1B2, or any other cast, forged or wrought alloy. In
one embodiment, the fluid control compénent may be cast ductile iron and the .
casjing process performed at a temperature about 2,650° F (1454° C). During the

. casting process, as mentioned above, the tin interface material and the cast
ductile iron fluid control component may form an inter-metallic phase, such as a
phase of 9% tin-iron phase or a <3% tin-iron thin film phase, depending on the
temperature of the region. Additionally, at the interface, the tin-ductile iron



material is disposed on the shaft wth spline (block 3
10). The interface materialmay be tin or any of the
wobdwenorsat eri al s, such as the_alternatives deseei/meudos/000381
above, and may be di sposed gﬁ the shaft through the
el ectroplating, electro-less plating, hot dip plating,
or any other suitable technique. [0041] In one
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dheaidtive foimes) spedifit Iembod«msmts gve rtxeeamowrtfyoways df estaraple in
tF\ a?\r\rnﬁég gﬁd %%33 1beeh E<\)1§95(:rrbe(d]’m deteﬁ herlé)}Jnr 'I—Po%veve? it should be
understood that the invention is not intended to be fimited to the. particular forms
disclosed. Rather, the invention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by the
following‘ appended claims.



casting process, as nentioned above, the tin interface

materi al and the cast ductile iroafluid control
waeeoompomsnt may forman inter-netallic phase, sPChINE®0$#000381

phase of 9%tin-iron phase ot®a <3%tin-iron thin film

phase, depending on the tenperature of the regi-on.

Addjtionally, at the interface, the tin-ductile

' | oyi ng may pronote & enhance forma nore

pearlitic structure in interface zones even at |ess

t han 11%timval\r/§%6|nli6r[§%ac{-n desired adhesi on and

mechani cal properties at the interface, this inproving

ancher dnivg sttaft denfigoiett io dodPKE3D 2Atldd conmel dampatfent and having

i v he.pl.acenent, of .th t eel shaf
PR AR e S BESE narieisheta wedbidpoen
dontpegient.y of the joint. During the casting process, as
a consequence of the different material properties of

the.two materials and | ower contraction of the cast

rongt| ui dheaaiet SARPONAEren'RE BIEaInH BbhoBRYnt

"shrink" or "tear" away fromthe

COMPASERG RIVY.crOPatadise a ball, pagatie ofr artyecorabbinatiqn ihgreof.

The joint may be weakened, resulting in shaking or
detachnment of the shaft fromthe fluid control

conp@nent Toanaivg ofetaifal twhezeinrthe teifags massey iffe@ht from

\ i.ng. of e valve, . Thu in_one enbodi nent, the

Hsoﬁ}zmenc?@'%csasatrh %qoatgngd%o | SREPOPPSm t he port surface
of the valve plug body to enable the ductile iron to
formin front of the end of the shaft during the

cast i'ng pﬁ'g@é@g’e@f&‘mﬂl’t‘;@mﬁ’é‘ﬂ%’“?,ﬂuidnCth’f gomponent

o) : ﬁqﬂ i i A out
opetl wERE Srive Reak Batde BRY, \M?er‘éﬁ*ﬁﬁw?%f’l%gh?% mﬂgér]ieﬂ a?dr%o'ﬁ

6 nmminset fromthe port surface o con
cobRbsheRtiuidraentn! spameBenftotthe shafaf t from the port
surface of the fluid control conmponent nmay vary

. dependi ng on the size, shape, and/or geonetry of the

val v8. pl ughe Thlyerailclesmpl, wiheceistihe iniediere magdtankimantdbond,

PHAS Ty BRRE & PR bomPinalon SEsas wifithe Fhuelfdins dive shart
ameyor biee Huid ceptrold@mpenardr i ous nodi fications and

alternative fornms, specific enbodi nents have been
shown by way of exanple in the drawi ngs and have been

descpi bedTha veRk ajf bidi@rewherdiRWSY Blierfdde rﬁa%g%ﬁjff:%%ésécs

understood that the invention is not inten
eppehtiedy of BNt he particul ar forms

7. The_, valve of claim 1, wherein the interface material comprises zinc,
tin, lead, aluminum, brass, copper, nickel, gold, silver, cadmium, cobalt, or
satellite, or any combination thereof.

8. The valve of claim 1, wherein the interface material has a thickness
of about 3 to about 8 microns, about 6 to about 12 microns, about 10 to about 20
microns, about 15 to about 30 microns, or about 25 1o about 50 microns.



di scl osed. Rather, the invention is to cover all

nodi fi cations, equivalents, and alternatives falling

wowamiom3srhe spirit and scope of the invention BST/IN2008/000381
defined by the foll owi ng appénded cl ai ms. 16 CLAI MS 1.

A valve, conprising: a drive shaft configured to

couple to a fluid control conponent and havi ng an
interface material at the joint between the drive

shafg andpfh 9al(/19 i %laﬁﬁ it mleré?r‘? 'ﬁﬂa‘)?% shaft corlafsty 8k¥éhiRlly of
claimi1, wherei control conponent conprises

steepl ug, a cone, a disc, a baI |, a gate, or any

conbi nation thereof. 3. The valve of claim1, wherein
the interface material is different fromboth the

dri veoshalhe aadetdieladimui, aheesin tiwd fluidrpatrentomgonentbensists
val ve of .claim1, conprising the fluid control-

eseRRIRRE CRYUPM ng to the drive shaft at the joint,
wherein the interface material aids in coupl [ ng the

fluid control conponent to the shaft. va

clai i1, Wheralvg of gRiM: dfeseiB %@@féheﬁaafﬁét H‘%BW&! Is inset
lrﬂg‘tﬁéeﬂwﬁ%pgeﬂé oﬁ’eW bﬁ%{@’sﬁ%&; ﬁ@\’rﬁ ior rt*aeebhﬁhe fluid
of t d/or t

terra |ves an ontro :
contmplavenpane®t. The val ve of claim 1, wherei n t he
interface material consists essentially of tin. 7. The
valve of claim1l, wherein the interface materi al
co HE n FS eSTlhé Walyetdfmlaimetag:onmrisiﬁgm mlinéyalae;etracdop p;estem _
ni ckel , gold, si]ver, cadm um_ cobalt r satel
opBlRyo simsRHar v e E dBre s S bRa Rk eEn EOiRLhs § well &
W&]Iﬁé&di na tiesdantr&s fagehommtaiposit, H1aml,a bl edestord valve, a
about "3 to about 8 mcrons, about 6 to about 12.

qwtrptberssonébmracwbmaﬁ%t e58Pfrri crons, about 15 to
about 30 m-crons, or about 25 to about 50 m crons. 9.
The val ve of cl ai m 1, wherein the drive shaft consists
esseriBi al Wvalfe, comprising:.

a fluid control component configured to receive a drive shaft and having
an interface material at the joint between the fiuid control component and the
drive shaft.

14,  The valve of claim 13, wherein the fluid control component

comprises a plug, a cone, a disc, a ball, a gate, or any combination thereof.

15, The valve of claim 13, wherein the fluid control componént is
configuted to switch between an open and closed position, wherein.in the open
position fluid can flow through the valve and in the close position fluid cannot flow.
throulgh the valve. L

18. The valve of claim 13, wherein the interface material is different
from both the fluid control component and the drive shaft.



steel. 10. The valve of claim1l, wherein the fluid
control conponent consists essentially of cast iron.

wa 20090b7val ve of claiml, V\:qﬁr ein an end of tPker/aeadd/000381
" at the joint is inset into the fluid control conponent

by a distance froman interior surface of the fluid
control conponent. 12. The valve of claiml1,

conprising a mneral extraction system coupled to the

val Vﬁ. mﬁﬁ@bgnvé e cimeBalvherdin Helihiiiaey $h&BHEIaBRAS 8eS
, awllh

-a well ead, a subsea tree, a mneral deposit,
metalbegicaldansb phasmresealeam. er ey qambigatigmiheseelepith the
[ 0 L At A val ve,
mc%g%gaﬁioglthneéhag’[ ?@Jpﬁ{‘]‘%ﬁ‘ﬁ %#mﬁﬁg@ﬁgﬁ%méonfi gured to
receive a drive shaft and having an interface materi al

The. U1 veTBnrEe T 3RS, hEBUD 5 biediac HRETA aribfses
zinBetin lishd Bomiduet, lzasmeoppér, APl pskls sivep) cagimiam; oneny

a disc, a ball, a gate, or any conbination thereof.
-cambInplan JAgPe . of clai m 13, wherein the fluid control
conponent is configured to switch between an open and
cl osed position, wherein in the open position fluid
can filfow The valyr of simalSy wharin the W@Patﬂed"ﬁéteﬁékmﬂ%ﬂs

' t flow through the valve. 16. The val ve of
e%%%ﬂt%”?lgmﬁher ein the interface materia! is different

fromboth the fluid control conponent and the drive

shaft,17. The val ve, of aibm1 rel ' ace
oateePal ThPRe R dtidin G Brde s RSb e Rbl oo R
cOmpriBYs aaiverstaiiabcédiacie ekiendirigintciderfaidcorttol ebnidoment to
shaft and/or the fluid cont r|_|roé\p conEo:ﬂent .Or?is The
APANPEP QY 1956k HM aRHRIEEPRhSYReS §iitae fldideqmiiolpprgponent.
conprises zinc, tin, lead, alum num brass,  copper,
ni ckel, gold, silver, cadm um_ or any _

21. ~ The valve of claim 13, wherein the intérface material has a

thickness of about 5 to about 15 microns.

22, The valve of claim 13, wherein the fluid control component consists
essentially of iron.

23.  The valve of claim 13, comprising thé drive shaft coupled to the
fluid control component at the joint via the interface material.

24. The valve of claim 13, wherein the drive shaft consists essentially
of steel.

25. A valve, comprising:
a drive shaft having a mechanical locking system; and



conbi nation thereof. 19. The valve of claim 13,
wherein the interface materi al consists essentially of

wo 2009/08073 The val ve of claim 13, wherein the fPOi/aN2008/000381
control conponent conprises !agdrl ve shaft receptacle
extending into the fluid control conmponent to an end
posi ti or] inset froman interior surface of the fluid
cont réofiuid RpGRIGAMPEent carled i the dsivecthaftrat Bgpinheareim the

AREAVLAG stk o By USSR ool v

drive shidli d control conponent consists essentially of

iron. 23. The valve of claim 13, conprising the drive
shaft coupled to the fluid control conponent at the

j oi nt26vi a'ﬁhlee/al\m @ﬁdl@ﬁﬁZE’b‘[EtbﬁTpr@lng AfintdricevimbieRiaPht the joint

Rl B o iR i e Tl Soite spmognart ve shart

havi ng a nechani cal | ocking system anda fluid control

conmpagnent _coupled to the drive shaft at a joint,

wher &’n t Wz‘eﬁ@é‘f?a?f aim 2% ahangindhe inserfasaimatarial capsisisg
-ésggnﬁe{“?lcﬁt,gontrol conponent to the drive shaft. 26.

The valve of claim25, conprising an interface

material at the JOI nt between the drive shaft and the

fl I,
V\,hglr %{Scr:]o? H@gl A ac eH]n%q @']e ?m e\slc?lgn@ggllgﬁ%lpgﬁv?tem
compris@8 a s‘fﬂlaeval ve of cl ai m 25, vvher ei n the nmechani cal

l-ocki na svstem conprises a spline. 29. The val ve of
cl aim 25, wherein the nechani cal |ocking system

conprs es Tahe Mateddfi diafmods, Wéllﬂl%hé’ﬂ%&’éﬁ%ﬁﬂﬂoeﬁng system
radi ally outward fromthe drive
comprises a plurality of protrusions extending radially outward from the drive

shaft.

30. A method of manufacturing a valve, comprlsmg

providing an interface material at a joint between a drive shaft and a ﬂUId
- control component, wherein the interface material i is different from both the drive
shaft and the fluid control component.

31.  The method of claim 30, compnsmg
disposing the interface material on the drive shaft; and
forming the fluid control component around the drive shaft.

32.  The method of claim 30, comprising:

disposing the interface material on a drive shaft recéptacle in the fluid
control component; and

providing the drive shaft in the drive shaft receptacle.



shaft. 30. A nethod of manufacturing a valve,

conprising: providing an interface material at a joint
whedtwmers7a drive shaft and a fluid control conmpOnE08/000381

wherein the interface materigf is different fromboth

the drive shaft and the fluid control conponent. 3 1.

The nmethod of claim 30, conprising: disposing the

i nt er3dice The @ethed ofrelaime3ty comprisingfproviding 4 orechagicahecking

r t e shaft.
%{E\érﬁm {ﬁﬁ% o‘?#/e “sﬂgﬁ o\ﬂ@%%lnafh%g'ﬁ?%q%gcaq 8?%5‘(9531’% ﬁ%l%cated at
ihatjeint betweenttbe dedle shafaadd ivefisiti abhiroksepparadrg, i n t he
fluid control component; and providing the drive shaft
in the drive shaft receptacle.33. The nethod of claim

30, c3MPr iR metHutficHiRB® oﬂﬁ‘%giﬁ\'g%éethﬁ@ kh %d%f%@ahve

the drive shaft, wherein the nechanical |ock I ng
%&P& iaihe duidgonrglicempengnt Jaéarwst@ré@%@w ahistariangerieabt the
fnd cbhgolidovigbriepnt rol conponent. 34. he met hod of :
claim 30, conprising insetting an end of the drive
shaft in the fluid control conponent at a distance

from | ' f ae g1 Ui r.ol

g | LR B o M AR, ppgo-ess

réa’mg mbbhdipmjaﬁr@ ibetinterfhes madbrgl ionghe @va @hafl] ihcﬁrfa drive shaft
e drive shaft, or

[ nt.erf mat er i
o8 ity hOHGbBPCeP et nH saminetive ol
conponent or a conbi nation thereof. 36. The nethod of
cl a| 3 1, wher poSi ng the interface materi al
conp 6ses fh?r'ﬁ?ﬁ"@gé)q@g’r‘fﬁ 31pMhsEein ghfRoging the intgrigee matenal
JeatibPfing RES SRS, phitkd,
fﬁm or theb luid contr%\ ilgarﬁg%g%h?b%'@fm%ﬂsn%%r%& with the
patsgipbeihg Zlrivatsertion the M@@Dh@dtd@mmﬂe@tf ace materi al
conprises formng a bond, phase, anmal gam or any
conbi nation thereof, with the material of . the drive
shaft 3t t Hée thitriod @ efdimd2, edepsineidposing the interface material

comprises forming a bond, phase, amalgam, or any combination thereof, with the
material of the drive shaft or the ﬂund control component.



