;+,-.e3eJTLLM OR~-OBS6STJTdq 1 SPECI FI CATI ON FLUI D HANDLI NG PARTS TECHNI CAL
FIELD 5 The present invention relates to fluid handling parts, such as
couplings for use in piping systens and val ves or like fluid control
devices for use in fluid control apparatus, and nore particularly to fluid
handling parts suitable for use in apparatus for manufacturing

phar maceuti cals or foods. 10 BACKGROUND ART Couplings, valves, and the like
(to be referred to collectively as "fluid handing parts”) are generally -
used as parts for universal use in §pridrcomtrol apparatus and various 15
pi pi.ng systens. For exanple, reactors for use in manufacturing chemcals or
foods and tanks or the |ike for FugaD MANDUINGY FERRTY ansporti ng chem cals or
foods are provided with netal valves for feeding, transporting or
delivering the material or product. Carbon 20 steel, |low alloy steel,
stainless steel, N -base alloy, titaniu Ni/Cu alloy or the like is

sel ectively used for netal valves E%%%%g%%b bhEtHe conponents, purity and
tenperatuyre of the,chem cal_ or, food.. SUS3Q4 st eel , -SUS316L eel or like
Starnl oS otoel . WHICTES RN PRI AShATdaIoE 8 BETRAGhPY oL Peltstant 1o
corrosion, i 1 Lal for. . I i ;
nanufacturin§?$%3%%¥ﬁgﬁ%gl} a%%gﬁ?%¥ﬁgp%ﬁ?ﬁ%ﬁé?iggﬁﬁgpéﬁ%aﬁﬁfm%?Oga%%%%s
chem cal s or £f QOdScodHoMEY &leviBHY fOfr GOEN 09I deteekST Al applkhsugaused to
metal valves are alnost all attributable to crevice corrosion due to
chloride zmbeBsp£oi @hhgdl Nt FamiicahanalihgogdsrtEwWiheibl s fmnyseases,

it is comon practice to sterilize or wash with water the interior of

val ves for mapphteaansefbe prevdaictilre ndephlacpreertutdrcegrowith fifods evi ce
corrosion of the valve or mcroorganisns 5 therein, but if the step of
washing It sterilization and the step of drying are inperfect, chloride
ions frequently remain on the inner _surfaces of the valve or in crevices in
the structure thereof. AccordinglyBANERAUBHYS,RS tightened up on the val ve
body or the packing portion of the body is, 10 susceptjble to crevic

corrosi on, consequgﬂ?ﬁj@lﬁgéeséfiatlaﬁq%g %ht%ﬁ’ré‘ d ?JB%O ©f orreﬁee’i)%efcfst%md
permtting 0L | egase | jon.to r uality
O the pr oduce - Rreeayary SRrS AR SEy B CRng oE A1y UEH 2t

i nprove the earEQst R urBHeHANCEsd O O 19YS3d6n FBAR & SH 50 88 ROl ¥ 9r 9bV 8
rise to the problemof corrosion when they are "used in food or

phar macels i cglipiapukgetefisng appar at us wherein solution s of high salt
concentration are used, another problem arises anew such as a reduction in
strength or in harBoessgamgml ¢ hataict olast dre eis e20n meanifia dtguissy bhemioals
aneliorate the crevice corrosion resistance only of conventional fluid
handl i ng par £§ odoaRignls phchedikedPspaciiii 8aerdng atht renpephtingng

the part to retain the other characterjstics. ,
chemicals or foods are provided with metal valves for feeding,

transpeorting or delivering the material or product. Carbon
20 steel, low alloy steel, stainless steel, Ni-base alloy,
titanium, Ni/Cu alloy or the like is selectively used for metal
valves depending on the components, purity and temperature of
the chemical or food. SUS304 steel, SUS316L steel or like
stainless steel, which is generally considered to be highly
25 resistant to corrosion, is widely used especially for metal
valves for use in manufacturing, storing or transpcrting
materials and products of various chemicals or focods. However,
many of corro.sion defects or faults caused to metal valves are

almost all attributable to crevice corrosion due to chloride



An object of the present invention is to provide a fluid 25 handling part
which is inproved in crevice corrosion resistance while retaining the other
properties. DI SCLOSURE OF THE | NVENTI ON The present invention provides a
fluid handling part 3 which is free of the foregoing problens. Fromthe
above vi ewpoi nt, we have conducted researgzh on the environnent for

chem cal s and foods to which valves, couplings and like fluid handling
parts are exposed to devel op crevice corrosion and 5 consequently found

t hat crevi ceicons rasoni wedaige ocherfiasllisscarfo@dd i uirrdieer iin many cases, to
the presence of no small amounts of chloride ions in chemcals and foods.
We have further ifogeadmomatenaas ot riosi veeehVi renaentwaistr wWidd ivateaml thxt i ng
crevice corrosion can be sinulated by a seawater environment, and 10 tested

carious stai h'BEEISE ol VEdi%Ass Ipar MeiBBRURRCE It hareVants AR eTe I oPIs e of
t he above findings. Mre specifically, natural seawater having the nornal
tenper at ur e RAS I Mo GERY T55s SRETPRLBUGH: TS S8 17 6 CBbHT B IRRAIE t o
check the va for rosi ' h ne. 2X RO e
A S N e P T LI
research andsté’?fﬁf irgd r3P8Ckf L Akl Hbde channel; ppeniRgrebasbag1gndehd p d
control valves for usé In manufacturing, storage and transport, “and

speci fic pipencehpl iingsef cdutSecésd BENYhactuling, oSt Dhage ey anspakd to
20 acconplish the present invention. To sumup; the present invention has
the fol |l ow ngtfeaturesth&heoifnvehtcondproly desha ¥hivge souplghgened|uke
fluid handling part for use in piping and fluid control devices which is
conposed of anpltéealvalvefbediperentiks phekphar @ldntiaf @6 tbepdrmsin sis
including a specified netal nenber having a contact surface to be brought
into conttact SWFERPHARLBI LS K& OIS COSKHPSAERL SCORBRIBBAREAZINSTR T B WY ng

an end exposed on_an exterior, of the fluid handlin art, the flujd,
handl i ng bar BUBBI FafEn&ree AT Sed ot FRBE FRoHE: BERRANT didie b77%n

| 9 LSLAG, i,n .9 01t C : % of Si
3p ?g 296o?ogggégéggobghﬁé%g%Fgﬁ#gg%bFgogoéop%%?%%ég,9%% ?%ggb£gp§$;€h%2|18
to 25%of Crprdaut® 2R%6E B vetyd sk i6ud%ebulRm 0.5 to 3. 0% of Cu, 0.1 to -
0.3% of N, and the balance 5 subStantially Fe and other inevitable

inpurities, the alipwrhavisgpd Rhalerneyifpre0EQsd 8B ri-esishanses: & neexd
value in the range of 40 < CRl <- 55, as determned fromthe expression:
CRI =[Gy +od XUPRBF meBBeXs[ Np wiemeitn ticheriarunisse ofo ath®yp carpanent s
present in conbination 10 in the alloy to ensure crevice corrosion

resi stance aferegpteBsethem %higy werghtiseRr efer disiod the pihdoyadent heal
conprises up to 2% of Wand/or up to 2% of V. The fluid handling part_of
the inventi oMPNSIRERPESBE oRPRBTATBFUrdISES LD SCOHIGHRENE s Okhi BRIPncFabe a
specified netal ne cgntactBﬁurface

_ Ebe£.having a io be brought into contact
with one of FRBEBEhEP-c8RpBREnt&Sdy hd"ebAthCY SR FRCRFMEFPNG EN Ehd™ exPosed

on the eXterEO£e8£c£Egnf£Higtggﬂgkhngrpﬂﬁthagggess, so that it has been

20 nearly impossible to ameliorate the crevice corrosion
resistance only of conventional £fluid handling parts
conforming to the required specifications while permitting the
part to retain the other characteristics.

An object of the present invention is to provide a fluid

25 handling part which is improved in crevice corrosion

resistance while retaining the other properties.

DISCLOSURE OF THE INVENTICON

The present invention provides a fluid handling part



specified netal nenber, i.e., the menber susceptible to 20 crevice
corrosion, is made of an alloy conprising, in % by weight, 0.001 to 0.01%
of C, up to 5%of Si, up to 2%of WM, up to 0.03% of P, up to 100 ppm of S,
up to 50 ppm.of 0, 18 to 25% of Cr, 15 to 25%of N, 4.5to 7.0%of M, 0.5
to 3.0%of Cu, 0.1 to 0.3%of N, and the Bal ance substantially Fe and 25
other inevitable inpurities. The alloy has a CRI value in the range of 40
< CRI < 55, as calculated fromthe expression CRI - [C] + 4 X [M] + 30
X [N] wherei nhipb dsouites obfalthey Tmrgomiant sppoesens. i N Feerbital | Hova t he
alloy to ensure crevice corrosion resistance are expressed in % by weight.
5 Accordi ngl y1eVReipar tvedmte Jarptusiet inesermevilc encbhroshvonroemest afice

wi thout entailing a reduction in strength and in hardness which has been a
di sadvant age® 8@3??%9&@ e tionﬂ%i?grféﬁ‘ﬂevﬁv G ldaapengsioke fluid

073, i cur  RIEH R BackE L o RRBEEH Lo AT TR Sasvlis “ehefosien and” '
exem | [ied 8spbbybdnba)ddiits RGLS-LDESE XIMUGS, BLA,HRL I BL X8 1 he

i nvention can be énbodi al so as vari.ous other p

fluid handl i agtpartthb18 MRk CORBEESIANGHA QPQ%ﬁnéB @f%‘éatsﬂg%gn%h%mts

t hreaded nenber, and at | east one of the bod e actuator a

t hreaded nenbérchlodtikie $pasiifi edemetall sridebodradeyafhd-he rabeve radd gyg -
Alternatively the fluid handling part is a diaphragmvalve 15 wherein a
nonnet al | i c dhapHrteymdrsrdeelve ketwipemnentetfalr hedyi Bnsv a1 vt ahghornetce and
each of the body and the bonnet is the specified nmetal nenber (nade of the
above al | oy)SO¥¥FPEHen | GRiePecasidiuliatedhdry | @ansehwaterherndiiaunmegm,i sarhel d
bet ween .t he 1l__ood (gnd the bonnet is very susceptible to crevice corrosion.
20 By gi'Ving ?‘?‘%? VET QR PEE 18dSSsFhRC L e ktemde t 8xpReUser tnomtural

kably i d bilit be qi . to. the diaph I init
entiroty. | FUrERSLEST (B Nt TUet 5, CRRTTER G R Phg DAEE | SPes o 1 Kb | ng
to be assenbled by ti g%tgg,gltgq upthfI%) nyt as scr ea\l/gdt ﬁ%ﬁ@gﬁg&%f iea%as! |y

t hreaded portion provi on an outer-” periphery o
menber, and &nd astuong ksbba eAUBLENOVERYRE! AR] HNGLCAR MY A d e
speci fied netal nmenber (made of the aFI oy) . 6 %%I I? %ES@]% N THE
DRAW NGS Fl Ghdck stheseailivenal £yt ewoghowine antal et dsmanti (skrgpbodiyent
of fluid handling part of the invention. FIG 2 is a sectional view show ng
a di aphlagm sxpesuia B sechariral caluseidngretate, casras sea0nguepdodimmny, of
fluid handling part of the invention. FIG 3 is a viewin vertical section
showi ng t he WalhA&oFrorpgeted Angenisanselreopanchaasd atdentl Ged spedrfic
expl oded vi ew in,l N [ tLidi nal section. :
uid chahlnel opening-closing and fluid control valves for use
in manufacturing, storage and transport, and specific pipe
couplings for use in manufacturing, storage and transport to
20 accomplish the present invention. To sum up, the present
invention has the following features.
The invention provides a valve, coupling or like fluid
handling part for use in piping and fluid control devices which
is composed of a plurality of components, the plurality of
25 components including a specified metal member having a contact
surface to be brought into contact with one of the other
components, the contact surface having an end exposed on an

exterior of the fluid handling part, the fluid handling part

being characterized in that the metal member is made of an élloy



10 show ng a pipe coupling as a.third enbodi nent of fluid handling part of
the invention. FIG 5 is a viewin |longitudinal section show ng the pipe
coupling of FIG 4 as assenbled. FIG 6 is an exploded view in vertical
section show ng 15 a pipe coupling as a fourth enbodi ment of fluid handling
part of the invention. BEST MODE OF CARRYjNG OUT THE | NVENTI ON Enbodi nent s
of the present invention will be described 20 below with reference to the
drawi ngs. However, the invention is not limted to the drawi ngs show ng the
embodi nent's. cbhEridishpwsnas fiby Ske eqbodi MEIGL afo fo Wi kandl i g partsafct he
invention. In the description of the first enbodinent, the left- and

ri ght- hand sBdesupfteéh2t dsfviimg wp 1o e 03 err @ 2p te aso"pbehtofasd up
"right," respectively. The fluid handling part of this enbodinment is a
needl e stop Val ¥e,rrikich ok toe85& bbtEomelb Hot 128% of Nndr #cal thoty0?
provided at a_lower _portion thereof wth_a tubular |eftward projection 8

and a tubul aPtriight Qar dtprdj B&t PENCY; @- oFe dO- 3% c9F i hdr2edl tRe dpg Bance
inserted dn th ody.2 rdly .and downwar d| vably, .a. hol | ow

cylindri cal 8ﬂ$a§a2¥%?3¥§3@Fnaéﬂ BgB@F b%?¥+5%b£$ %%@Xﬁba§e§'fEﬁegﬁﬂ%ﬁ%g
the upward a . anel .nut 5 .screwed on
the | ower engggggﬁ%hgxpggﬁg‘;?% ‘?irr%éz;see %%}c’; ? FS%D%(? %%(rj?r}é voanl]'%%éno %r
peri phery of » ropant of e<b 6 e .Qp . part
of the threadgggﬁo??igg io?ﬁgna ggﬁaﬁﬁlgegég?g§%3e5§§ﬁ ?ﬁg gggg?gg%gﬂéf t he
stem 3. The stem 3¢crgu:decd; ¢ap nut (o pnd hanstl gnA constitute 10 an
actuator of the fluid handling part 1. The body 2 is provided at the |ower
portion therebéreinhle thmoudtisnd £taldhgnoehpdasexs endi Sunf Lo @uposit ien
close to the center of the body slightly upwardly |eftward and

communi d&t i ngnwittie anllegi do cérsnee ofrevhee efomersidb pesjiiethinoe Sra
fluid outlet channel 2b extending froma position above the end, toward the
center, of tREPFRFBEACchBNAePY2823BP§Nht Iy downwardly rightward and

conmuni cating with anfinsi e'cgﬁnnei of %he ri htmard,grojection 9, and a
cormmuni cati on channeff2E3RkY entitfigd VLPYi LRFFYSE oCHBPHIFRE PRt 202 HahEl s
2a, 2b in co Lcatjo he ¢o ni cati on channel 2c is stepped to give a
smal | er di ane e?b?oﬁkhgblgﬁeP%pgﬁ?ion t hereof than to the upper portion
thereof. The body 2,basah iR RES EQQ‘EV% S 36RO lanednaoug dhe
communi cation channel 2c and defining a stem gui de passage | I extendi ng 25
vertically. Fhelsremigyi de pasgageedds hasian iAtenpal by ddueaded; lpwel
portion 1la slightly extending into the conmunication channel 2c. The guide
passage 11 hmsmaarupperimpri i osnbavt nguefdes ges sk aredeght hincd heorityeaded
portion 1l1a and having the hollow cylindrical guide 4 fitted therein. 8
The stem 23 Hathaoremkdihd owdrergdmponenss , 3aheapentdctowar faam et ety
t hereof, and an externally threaded portion 3b positioned above the conical

portion 3a, RBAHYSXH prdf ererdre tifan of hehetHari p damiddd nanBastr Wl i n
the 5 inter ngllole-gi%:{]égacrinee aPlor}nieO e]f:,l,'a io.fe.t,hethgdymezlﬁber susceptible to
20 crevice corrosion, is made of an alloy comprising, in % by
weight, 0.001 to D.dl% of C, up to 5% of 8i, up to 2% of Mn,
up to 0.03% of P, up to 100 ppm of S, up to 50 ppm of O, 18
to 25% of Cr, 15 to 25% of Ni, 4.5 to 7.0% of Mo, 0.5 to 3.0%
of Cu, 0.1 to 0.3% of N, and the balance substantially Fe and
25 other inevitable impurities. The alloy has a CRI value in the
range of 40 < CRI € 55, as calculated from the expression CRI
= [Cr] + 4 X [Mo] + 30 X [N] wherein the amounts of alloy

components present in combination in the alloy to ensure

crevice corrosion resistance are expressed in % by weight.



The guide 4 bears on a stepped portion at the upper end of the internally

t hreaded portion l1lla so as to cause the upper end of the guide to project
beyond t he upper end face of the body. The top wall of the cap nut 6 has a
t hrough hole for 10 an upper end portion of the stem3 to extend

t heret hrough. The cap nut 6 is screwed onsthe externally threaded portion
10 of the body 2, whereby the guide 4 is fixed to the body 2. The upper end
of the stem 3 extends upward beyond the cap nut 6 and has the handle 7
attached theRetordibgTIhe ekt ward pee) eet iapBvand trhe:réehtaecsrpsoiset i on
9 both tubular and positioned at the |ower portion of the body 2 are each
provi ded wit kealptpaceowpthngtpentadhinfashreduthiopr dhestrenstB, afdisn
provided with a front ring 12 and a back ring 13 which are fitted around a
pi pe proj ect FAFIRESF HRé CPO Nirj e od, dhRddVRRhagec AF St 11w fiorom the

ti ghtening uE t he rinﬁi 12, 13 to fix the pipe tqQ the projection 8 (9). As
to the materar§°0F tHE MBnHEFY 1SS §OTFOSEONGreslstRAcside 9 is made of

PTFE and PFA, the 7y .Qf ADC12 nd.the body 2, stem 3 ane
nut 5 and cap nut a?%gﬁ%hg%6izggl§npﬁ? R %ﬁﬁ?gfhgf %ﬂr§3%§e€%¥%ﬁi%

0.001 to 0.0450f0Co. ¥p th S5y Phadh, roRghQe20 5 M, up to 0.03 of P, up to
100 ppmof S, up to 50 ppmof 0, 18 to" 25%of C, 15 to 25s of Ni, 4.5 to

7.0~ of M, 0.5 toaBckdugh Gbuplihgs Grad%edf, Ner@ndatBe HRIANGFied as
substantially Fe and other inevitable inpurities. The 9 all'oy has a CR
val ue in thefiangehafding-pdlRis < tixse axaaplled arteflofr Dimibet expF essd on
CRI =[C] + 4 X[M] + 30 X[N wherein the anounts of alloy conponents
present in cehbehalPoncin bhecabbdyjetoadnsure vrelboe odheosipartrsesi st ance
are expressed in o_5 by weight. The portions where the body 2 is in contact
with the%ends of tFeF nP@mPley, k@ t Réupdr thandrg e RIRE stiem 8 iwive

contact with _the hole-defining inner periphery of the top wall of the cap
nut 6 are suggﬁ%Ffﬁf%gt?>%9%¥1d@léﬁﬁﬂggﬁﬁﬁﬁn @ hBrgpded mewbers nd;t 5

desori bed abbye. R Thek e, URE: Cot dtr wered o o Heh T s 2.

descri bed above. er nore, CONT att

3. 5 6 are fhnkabeddd. & faceat OnghBess @b APUE Ond LSRR Jhe, surface

roughness and the use of the stainless steel of the above conposi-ti'on

produce a symetgrsatgvellechet g1aiivienbutihay bAREOVR LILSWRE LA MASTRD
resistance. It is also desirable to use the above alloy for the back ring

13 and tlfe cwipenein la rafnnidtes Pipe ot dan psoredadbeaweasha afietdie Badul ar

| eftward and rightward projections 8 9 20 at the | ower portion of the body
2 to ensure #pprdvedadr bohoetcoandsiarh rdstbednedy FHdShe2banded shoien
second enbodi nent of fluid_handling Part of the invention. FIG 2 shows the
part in a chanfetitpdsia§adt sedbegndinAds Sf t blee sakevien ad IstyannelIroperd ng

state. 25 Thf fluid handlin art, 21 of this enbodinent is a di aphragm
val ve, whi ch 2ohpri 23 na tﬂbeg PG e FhEi dirRhepgm 1s held between

the body and the bonnet is very susceptible to crevice corrosion.

20 By giving improved crevice corrosion resistance to the portion,

remarkably improved durability can be given to the diaphragm
valve in its‘entirety.

Further alternatively, the fluid handling part is a pipe

coupling to be assembled by tightening up a cap nut as screwed

25 on an externally threaded portion provided on an outer

periphery of a tubular coupling member, and at least one of

the coupling member and the cap nut is the specified metal

member {(made of the alloy).



channel 22a and a fluid outlet channel 22b, a diaphragm 23 for opening or

cl osing the channels 22a, 22b of the body 22, and an actuator 24 for noving
t he di aphragm 23 to an openi ng 10 position or to a closing position. The
body 22 has at its center a circular cavity 22c facing. upward. The inlet
channel 22a and the outl et channel 22b hage respective inner ends which are
opened to this cavity 22c. 5 The di aphragm 23 conpri ses a square di aphragm
23a havi ng enbedded t herein one end of a suspendi ng nenber 23c, and a
circul ar di aphragm 23b prerigeddESCRDPT DEN eOE OTHRCORAWEIRGEhe upper surface
of the square di aphragm 23a. The di aphragm 23 is so shaped as to project
downward at its ceRi@r.1l|nsthesdOt thaaheviek oshaowisg at evahoanas na H Grst2,
the di aphragm central portion is in bearing contact with the bottom surface
of the body epPagimanfgofhélead hypngdid ngoperér 6By thicodaverdtiamel ext endi ng
fromthe inlet channel 22a to the_outget,channeL 22b. The cavity side of
the body 22 has no® p¥ojects 8nSEREAPRAOr Y1BH)SOY i 3 Ad 2PREPIR ¥RARREID of

t he bod 2 t traight. Th t uat 24 i b t_ 25 i th
form ot & hofl SHAEnda g naEaPEop Shan SoSTht] RUD3AIpRR0! Gt SVEIY { ne
top wall of Bgﬁdggggebagg,og §hgn3%@eg%%gﬂg a lower end connected to the

2

suspendi ng nmenber c and an upper en projecting upward beyond the
casing 26, a pistopr@s ﬂlissptase;qémghdee&laﬁcgﬁss@et%énugw@whg} She doymyar dl'y
novably and secured to an internediate portion of the stem 27, and a

di aphr agm hobderI29 pr omi dedhahnkhe cbewehgesdaper.ti on of the stem 27. The
body 22, the diaphragm 23 and the actuator 24 are fitted 25 to one anot her
so that the outer BHge PBorits oanokxpledsquariewli aphlagmi23aliofalt heecli aphr agm
23 is held between a flange portion 25a of the bonnet 25 and an opening
edge porkl ons22H1BE & RéPBoURPINGRE ArdficicsepRogbment % flas clemanid be®t her
with unillustrated _screw nenbers to assenble the diaphragm 11 valve 21
Wien conpr esB8dtaPf FgeiﬁPVSHG&QH'into the casing 26 bel ow the piston 28 in
t he channel closing_state shown in ElIG . t.he .piston 28 and, the stem 27
nove upward, and t l(—aéclia‘(’aﬁ)f‘:iraab’r]r'neigJ :'Z%lﬁélgilt%i’uéiﬁ@&li ﬁ%ﬁé"&a’iﬁ?‘iﬁ%gh&m%

body 22 al so.ppye pwar o Rhring lL.vye into the channel opening state
as shown in EIG? S?B erg%$'agsﬁgaﬁgggm§%§§ﬁel havi ng no portion permtting

stagnation of fluigdrands exd enfiedg il Lhey dhejeshannel s228: 50 $HGy oM ! et
channel 22b is formed inside the body 22. In 10 the channel opening state,
t he di aple age 230é c@ipstrigald ¥ def ot Feguse ikttt T @@W@@dhxnamhﬁ%éﬁ@
annular ridge is formed between the central portion thereof and the

di aphr agm oubér tkdgenpentiion.hel d bet ween the flange portion 25a of the
bonnet 25 and the opening edge portion 22d of the body. 15 As to the
materials of the nenbers 22, 23, 25, 26, 27, 28, the piston 28 is nade of

SUSF316L, the square diaphragm 23a is_nmade of PTFE, the circul ar di aphragm
23b is made of butyl r rMORRACY herBBEING 0UBoRRet IBBENEASNNg 26 and stem

27 are nade of an all oy.conprisj in %by weight, 0.001.to 20 0.01% of C,
up to 5%of Si, upﬁf{l%"%w%gpﬁ/h?%ﬁﬁ*‘% é’rﬁ.sﬁé’éo 6f‘!"g,n§;&8nt Hliéobﬁ redp to
50 0, 25%._of %.0f -Ni 4. 7.0%0f M, O.5 t
Soobbor 28, 5ok S Py eeFgnc sb0kER tluls . ROl @uEaD R Mucf Pod ©

i nevitable i bLEi i I h : I e < 25
I nevi | IBURLET e3mithe &bl ehehasaqiGRs ‘éﬁb%@n‘g [tgé] %H@&%;(nfg%ﬁ%)

CRI <_ 55, as determned fromthe expression CRl + 30 X
[N] wherein the anpugt Dfstadwo) caraenenbsdpeseNbri A16ADLAREL ORgiPathe

alloy to ensure crevice corrosion resistance are expressed in % by wei ght.
of the invention. 1In the description of the first embodiment,
the left- and right-hand sides of the drawing will be referred
25 to as “left” and “right,” respectively.
The fluid handling part 01% this embodiment is a needle
stop valve, which comprises a bottomed hollow cylindrical body

2 provided at a lower portion thereof with a tubular leftward

‘projection 8 and a tubular rightward projection 9, a solid



The butt joint between the body 22 and the bonnet 25 with 12 the

di aphragm 23 interposed therebetween, the joint between the bonnet 25 and
the casing 26, and the portion of contact between the stem 27 and the top
wal | inner periphery of the casing 26 defining a through hole are
susceptible to crevice 5 corrosion, so tha the netal nenbers 22, 25, 26,
27, which are prone to crevice corrosion while in use, are made of the

al l oy described above. Furthernore, the contact portions of the netal
nembers 22, 2Blipdrioalarstdn nBshistsemiead sunf adee r buglynes s uphvaalayt Hhd in
Ra. The surfgce roughness and the use of the 10 stainless steel of the
above conpos ?WﬁﬂaﬁgﬁﬁdE%V%P%¥né?@P@ﬂP@ evierdrieagi veldearsd fér tapiovad
crevice corro i nre Lstan%e. Fl. GS é:?nd 5 show a third enbodi nents of
fluid handl i nép§arf% B IheLi e mMa®hs 19+ OHé daBScHrp LIRS 1 anRedewnyard

enbodi nent, fhe - [ -hand sides of the drawing will_15 be
referred to as @#“Fg%%tqﬁg%c? ﬁrggglr?” érjé)saf)lee Pb‘&l%.s%%wefcfl Lﬁ%%&ﬂif’?’ﬁﬁ Pt 30
of this enbogi MRt diteARiNG, CONPLEAGa WRI-ER GO i t ybul,ar, bod
(coupling nmenber) 31 for a %Epe 32 to bggkgggﬁtgg{iﬁgﬁﬁ%%uéﬁ1ﬁ%§r%ﬂgé%nd
thereof, a fpenipheng S8 wipk@ ek offi BHeodbhi £h Al kel Liigd.arqund
20 the pipe 32 projecting fromthe rear end %? t he boéi gl, and a %gﬁgﬁut
35 for tightehéngprupathef thattlanthdat botritngs 88, a2 4 hdridd heoRIPRISR O
the body 31. The body 31 has an outer flange 36 fornmed around the outer

peri phery ofCanthateppedi ard pbrthensther8of and externally 25 threaded
portions 37, 38 respectively at front and rear end portions thereof. The

i nner periphery of theWay 38Ui&e 4/ srgendtafeaRd handleny qurttidnut3la
slightly.arger_than the front rti.on of the body inner periphery. The
body 31XHas %nt%%%9%30¥a% 548 EgPﬁgthHd%H@giﬁﬁé periphery of its rear

13 end and tapere [ e front., The, c ut 35 is provjded at the
front-end side thcejl;kEeeg?%vc\in@t %hlasn |rr?tve1rdr$§{]ﬁ§7 @ﬁ‘? gé’&’@& BSFFBS’H‘ %%eol,reﬁ%i‘@ﬁl'i s
screved on theradernaldy ddysaded 'Q{E?j rilon 38,0f; the body 31.05
The cap nut 35 has an inner flange %g‘%&at Ig{Prfefaogpe‘_jngpcf%leérle% .&I‘T};See ?troont
ring 33 is prioyi desht@r | bg Other ALY PherynMith aclapaied {aee, gﬂ{%fed
in conformty with the shape of theE{aperéd fghe %1b at9the rea$§§n of the
body 31. Thecdmumticamgn@3 wbish ana@nmMiiaide ecesmm3b fof mnechat tda jner
peripheré 10 of its rear end and tapered toward the front. The back ring 34
i s provitded RECIe&tiomnd, ead fiuid anubhatl ahapnejlectl oaxB84adiagerednt ewar d
the front and fin able into the recess 33b of the front ring 33. Wen the
cap nut 35 JPPIHe Yt pROYSUPRE fgBotPYarfightenenters ¢hahir bntef adarofelt he
inner. flange 35983%%fhe cap nut 35 conmes into bearing contact with the
rear face of*Yh& ¥ifoviardiyaniPhgve ke BREK CPMAGNISa bifer styER e

proj ection 3 t ck rin is fitted ipnto the recess 33b of the
front ring é%.?s%ee ;Eﬁlo%%% ngog33¢§e A PTRIGT 36T h The BkEk 20
ring 34 and hasnids rosight . ; W the.tapered . face
31b of the body %ﬁlfc%%]ﬁ fﬁggggé %%t |ngjj’f%%ﬁ7%g%lfﬁtglgtye%%&03& £}P‘Flé:w°
respect ve fatamingndsQf 2bhenfeombuhibgr 864, t %@%ﬂdﬂ%ﬁtﬂi&{ ech?c\%t Qnmed
agal ns e

inward, caused to bite into the pipe 31 and firmy presse pi pe

32. 25 As tddlie saeppedl Soofivden rEiEReks dlamdBerddo B9 IdHRIY PdMdodd 1S
made of SUS316, and the body 31, back ring 34 and cap nut 35 are nmade of an

al | oy conprigigrgod mhEnbyowehghtpp@r Qfdr tticorD tOkkerff .C, The bod5% afaSian up
to 2% of M, up to 0.03%of P, up to 100 ppmof S, up to 50 ppmof 0O, 18 to
25% of Cr, MPTPSIGPISYadf SNETaRs positionest abpve) thet goBmd¥icht@en 0. 1
to o
channel 2c and defining a stem guide passage 11 extending
25 vertically. The stem guide passage 11 has an internally
threaded lower portion 1la slightly eXtending into the
communication channel 2c¢c. The guide passage 11 has an upper
portion having a larger diameter than the threaded portion 11la

and having the hollow cylindrical guide 4 fitted therein.



0.3g of N, and the bal ance substantially Fe and other inevitable
inpurities. The alloy has a CRI value in the range of 40 < CRI <_ 55, as
calculated fromthe expression CRI = [Cr] 5+ 4 X[M] + 30 X[N wherein

t he amount of all oy conponents present in conbination in the alloy to
ensure crevice corrosion resistance are egpressed in % by weight. The
portion of screwthread engagenent between the body 31 and the cap nut 35
and the portion of contact between the 10 cap nut 35 and the back ring 34
are susceptibl e toTkeevier ZdMasiorordealhabweleendt pbrogohess 8dpeddd 35,
whi ch are prone to crevice corrosion while in use, are nade of the alloy
descri bed. FF@wasdshowseattonitlh efbockaent aofl ﬂﬂuldxh&m@bddg pantedde df
the invention. The fluid handling part 40 of this enbodinment is a pipe
joint, whi chPRBRHPIsER BeFLE1 SRRVTRI HhfoGrad cedupPriig e dber Baging 42
havi ng respeitlve fluid hangﬁls 4%&& 42b in communicatjon with each ot her,
a gasket 43 FAFEFBoSeaTEE Redmhay EBnBCTRLER AP RETSME L otipl ¥

rember s 41, (2coafih 1) eadedalans 0,CaNeEl 9.l e dinoy coupl i ng renber s

41, 42 toget irs con coup |ng meber 42 have

respecti ve annul arrké dgesid18ne42a bAT FEd LGzl 10 gaduLpgess dhe

second coupling nenber” 42 has a flange 42 25 to t e end ereo The
threaded neass MIaNphi8esaan yexh eeaablpdreafed apas bisofo 46 O vhdeghedr t he
first coupling nenber 41, and a cap nut 44 fitting around the secon

coupl i ng nenbed 42 gs.c:rc&mﬂrb @ d e texiegomal thet hppadedndorhcenc46tiod t he
first coupling nmenber 41 so that the inner surface of a top wall of 15
the nut is ppedsed Huritaw whkl fofingee 49zp witth @ has ustthimggibhohe efposed
t her ebet ween. Wth this pipe coupling 40, the cap nut 44 screwed on the
first cdiblifg qﬁ;?ﬁd:e?ndlpomw tquhb@n%reprmé tersemns thersthaskeh.43The
whereby a progp qég%glng orce is available. As to the materials for the

menbers 41 F’ﬁéeﬁﬁgk‘é{‘ e |es"‘tr‘?&'d“é‘1(}fy shsseslehpe ey 1P st
g?ﬁp;'ng nenpgé ﬁ&dystQFﬁkfgwy e 5&?@’ 1xé%a%on%% bo%re nathof an

upper end of the stem 3 extends upward beyond the cap nut 6
and has the handle 7 attached thereto.
15 The leftward projection 8 and the rightward projection
9 both tubular and positioned at the lower portion of the body
2 are each provided with a pipe coupling portion. Each of the
projections 8, 9 is provided with a front ring 12 and a back
ring 13 which are fitted around a pipe projecting from the
20 projection, and with a cap nut 14 for tightening up the rings
12, 13 to fix the pipe to the projection 8 (9).
As to the materials of the members 2, 3, 4, 5, 6, 7, the
guide 4 is made of PTFE and PFA, the handle 7 is made of ADC12,
| and the body 2, stem 3, panel nut 5 and cap nut 6 are made of
25 an alloy comprising, in % by weight, 0.001 to 0.01% of C, up
to 5% of Si, up to 2% of Mn, up to 0.03% of P, up to 100 ppm
of 5, up to 50 ppm of O, 18 to 25% of Cr, 15 to 25% of Ni, 4.5
to 7.0% of Mo, 0.5 to 3.0% of Cu, 0.1 to 0.3% of N, and the

balance substantially Fe and other inevitable impurities. The



conprising, in %by weight, 0.001 to 0.01%of C, up to 5%of 10 Si, up to
2% of M, up to 0.03%of P, up to 100 ppmof S, up to 50 ppmof O 18 to
25% of Cr, 15 to 25%of N, 4.5to 7.0%o0of M, 0.5to 3.0%0f Cu, 0.1 to
0.3% of N, and the bal ance substantially Fe and other inevitable
inmpurities. The alloy has a CRI value in the range of 40 <_ CRI <_ 55, as
determ ned 15 fromthe expression CRI = [Cr] + 4 X [M] + 30 X [N wherein
t he amount of all oy conponents present in conbination in the alloy to
ensure crevi a@logzash @WRT ealakancehanarepps £asedcrRn U6 by awetghéul Theed
portion of screwthread engagenent between the first 20 coupling nenber 41
and the cap AupmddhanekphespboniCRI of [Calt act KefMedn+the Xeddidwioenplhng
menber 42 and the inner periphery of the cap nut (44) top wall defining a
t hr ough bor ethfeameeeptdbld Loy epapPraentsrrPessomt 9o comitinetid aretial the
nenbers 91, 4 44, which are prone to crevice corrosion when in use, 25
are made of EhECXITOF HBEEIGHRNE CaTROIFPELOR TS BN EM 2giaVREPRPgRed 1n %
durabili%y tg fLuEthandling parts for use in manufacturing, storing or
transporti ng Enéni€afs or foods agai nst the damage or faults that would
result from crevi P E U A WSl £ S b d iR on§§c£%&bgw c8lqs
conmponents and CRI (crevice corrosion resistance i ndex) value of theé part.
For this purpesthe wWathaye 4 0dnd that,omand BReeonteNts af 38l R nabbQ¥act
conmponents of stainless steel for use in making fluid handling parts, i1.e.,
the Cr, N, Wbth5tKa hd\e-Wefich Mg dHme perapbelriyibt ethai dp wanasbri ehed
ranges so as to give a CRI value not lower than the lower limt,

out st andi ng dapabiti by zadm besgepenble tbecrnaticeatofposisa.i nThaemetal
foregoi ng environnent. Described below are the requirenents as to the 10
conposi titon BeMbPRESE ) G Pst bi NhdsEh sreebyonert angitieng acheotiraisd onambi 1 &g
parts of the,invention and reasons for limting the contents. [C content:
0. 00l - 0. 0194 * Al ¥Pought T hadgyHethg ¢ ld6r ARERTAPCE0APRBScor F ot BRrnare,
resi stance of,stainless steels enc f an_anoynt_of  C.i s necessar
from the vi VBB G SPPERGPRS K VaPyatw FORBRE 8t 31 JvebE At b5 oed v
entails an 'Esf%@%§9r9589U§%hgﬁn%%%t1:MhSBSSE yhen 4.0 gxcessyof guog@% the
C content results in greatly |npa|redjcorr03|on fesi'stance, hence 0. 00T % to

up to 20 0. 03¥ughBbssoRhentchdlfidd oM t9k LeadR168keMmenbAaf feetive {94ve
gi ving i nproved oxi dation resistance to stainless steels. Presence of nore

than 5%1& StohpagstliensSeyilifdey & MBaneediket ovaskaddid | £Y. AGROr ghPghyy 25
the Si content is limted to not higher than 5.0% [N content: up to 2%
M is an el emeptoved stabikezicphgrasdveniresistandee used as a substitute for
expensive Ni, but is ineffective for giving corrosion resistance for use in
salt water as contEhplaeddchgesirable to use the above alloy for the back
ring 13 and the cap nut 14 of the pipe coupling provided on
each of the tubular leftward and rightward projections 8, 9

20 at the lower portion of the body 2 to ensure improved crevice
corrosion resistance.

FIGS. 2 and 3 show a second embodiment of fluid handling
part of the invention. FIG. 2 shows the part in a channel
closing state, and FIG. 3 the same in a channel opening state.

25 The fluid handling part 21 of this embodiment is a
diaphragm valve, which comprises a body 22 having a fluid inlet
channel 2Z2a and a fluid outlet channel 22b, a diaphragm 23 for
opening or closing the channels 22a, 22b of the body 22, and

an actuator 24 for moving the diaphragm 23 to an opening



17 the present invention, if nmore than 2.0 % of M is present. The upper
limt for the M content not affecting corrosion resistance is 2.0% [P
content: up to 0.03%9 5 Low P contents are desirable fromthe viewpoint of
corrosion resistance and hot workability. In excess of 0.03% seriously

i mpai red hot workability will result. Accgrdingly, the P content should be
up to 0.03% [S content: up to 100 ppn] 10 Sis an elenent exerting a

mar ked i nfluence on hot workability as well as on corrosion resistance. The

| ower the coptentiochherbebt ar c1tReny ¢RRteAln.s therefore up to 100 ppm
(0.01%. [O content: up to 50 ppm{ 15 Like S, O is also an el enent exerting
a marked influenceTbe duaty @@rieabibkiitys cEheekaned reheacordenty Aherbethgr. O
is limted to not higher than 50 ppm which is a val ue avail abl e by the

usual st ai nl BBY25deel Thakimgtpebeassl 2» avuhtbatouktet edastnrk8lPPd hate

hi gher than 259 20 O is a basic conponent according to the present

i nvention. TRFSPEFEA¥At 1NEeadIGEE s Whikd gresomeacst N tINe @@vid MNc.

P f at least 18%of Cr i to obtaip, satisfact ,
corr osi o resi st ankdS NG LSBT bSPoR FOLREE AGPRTRADAGS bFTH%N
ATt enty i EiEeRhelOPhERk: p T £ TR ATA BN 2%k wa
content shouldrtheref 9L Pﬁa&n”iiv]?dpf&itch@d N9 +hatle E%ﬂ%rac:lﬁ%‘%:ﬁl_?lﬁée o

hi gher than 25% [N content? at [east 15%to not higher than 2

M, Cu and Napderi susfsee sobagis Lpmnentaragmldsbhe shai Al gsarah8ed 3 of
the invention. To facilitate the production of thick plates of stainless

steel, it isisegoi shdpkd gisvect hercsieersd dowrizald sit ULt §Ir eepteaust eRi the
phase and to add Ni. At |east 150 of Ni should be present to give the 5
st eel ofl& hechaveali ohoahnaust @b tshoywhadse FIthe 2pr ebendbaphragmexeessa bf N
not only results,in an jncreased cost but also
portion is in bearing contact with the bottom surface of the
body 22 defining the cavity 22c to thereby close a channel
extending from the inlet channel 22a to the outlet channel 22b.
The cavity side of the body 22 has no projection {(wear portion),
15 and the inside channel of the body 22 extends straight.
The actuator 24 comprises a bonnet 25 in the form of a
hollow cylinder having a top wall, a casing 26 provided over
the top wall of the bonnet 25, a stem 27 having a lower end
connected tq the suspending member 23c and an upper end
20  projecting upward beyond the casing 26, a piston 28 disposed
inside the casing 26 upwardly or downwardly movably and secured
to an intermediate portion of the stem 27, and a diaphragm
holder 29 provided at the lower end portion of the stem 27.
The body 22, the diaphragm 23 and the actuator 24 are fitted
25 to one another so that the outer edge portion of the sgquare
diaphragm 23a of the diaphragm 23 is held between a flange
portion 25a of the bonnet 25 and an opening edge portion 22d
of the bedy 22. The members 22 to 24 ére fastened together

with unillustrated screw members to assemble the diaphragm



difficulty in making the steel. To ensure a | ow cost and austenitic phase,
the upper Iimt for the Ni content is 25~. [Mo content: at least 4.5s to
not higher than 7.0] 10 Like C, Ni, Cu and N, Mo is a basic conponent of
the stainless steel of the invention. Mo is essential in obtaining high
corrosion resistance in a saltwater envirlbhnent. M content of 4.5% to 7. (g
is effective in the presence of & and NN Wth |less than 4.5~ of M
present, insufficient corrosion 15 resistance will result, whereas in
excess of 7.¥2lveh&leffect to give inproved corrosion resistance |evels
off, and the production of the alloy encounters difficulty and requires a
hi gh cost. [Cu confBRE: CRFPFessedo ad té ddttuadprad tinte e c2eimy 26 an

i ronment . RGO GRS CORZB A1 DiTRTERT RLOSATaGr R ARG 42 FEast
O 50 of Cu i I [ ' I iLnation
of these 6l cabni e T Eat T oS Thah 5 Bovsr et P BBl ke fRRRLIAL

25 to incyeage gde cOsnaS ANt hedastiancerkeyet setfdapng 4 oWe RS vpward
wor kability will result. Accordingly, Cu content is [imted to the range of

O 50 to 3.0~to[briogtEnt vaivd datic @ha~channel dvgheig tdmit D .a38khbwhsimsed
as a basic conponent in conbination with Cr, 19 Ni, Mo and Cu. Nis a

hi ghly ef f ecFilGe uwheneby # straighd| eremie hhd vangt e pears oni permant eh@ment
for inhibiting crevice corrosion of stainless steels. At |least 0.1%of N
nust be pres&hfINPLIPALPTiFRUL ¢ chsEBherddngt bren the taliss ebransddlls
Addi ti on of re t han .%@6gf N ﬁrgaﬁgts xtreme difficulty in making_ the
stainl ess st &8l “BRdFip&ir SPERESHo rRabPEMES SRSLAE $PEePO3¥hé?N cHht ent

is therefpre.|im r. of_at l.east. 0.1% to not, hi gher, than. 0.3%
[VVcontgﬁ?: E%ggghg&F%?o%E%“%%%§%5&&51<§ﬂﬁ<§%ﬁH%F%ﬁWr?ga%sn%g5iféﬁﬂf%¥ a
further stabpbirzed [ f4 | fed; [ gy [ c |
corrosion resistanggq?ityﬁgé%%gFﬁ%ggégg%%e in % g&%@%ﬁ;ﬁ%&9¥§q§b§§¥ﬁé§is
used in accobdaneenwthb tBEteAYi pOPIRBh PREAUSE RHESERSed PipHPEEMt Hdke 2% of

Wentails 15 seriously inpaired hot workability.
edge portion held between the flange portion 25a of the bonnet
25 and the opening edge portion 22d of the body.

15 As to the materials of the members 22, 23, 25, 26, 27,
28, the piston 28 is made of SUSF316L, the square diaphragm
23a is made of PTFE, the circular diaphragm 23b is made of
butyl rubber, and the body 22, bonnet 25, casing 26 and stem
27 are made of an alloy comprising, in % by weight, 0.001 to

20 0.01% of C, up to 5% of Si, up to 2% of Mn, up to 0.03% of ?,
up to 100 ppm of S, up to 50 ppm of O, 18 to 25% of Cr, 15 to
25% of Ni, 4.5 to 7.0% of Mo, 0.5 to 3.0% of Cu, 0.1 to 0.3%
of N, and the balance substantially Fe and other inevitable
impurities. The alloy has a CRI value in the range of 40 <

25 CRI £ 55, as determined from the exXpression CRI = [Cr] + 4 X
(Mc] + 30 X [N] wherein the amount of alloy components present
in combination in the alloy to ensure crevice corrosion

resistance are expressed in % by weight.

The butt joint between the body 22 and the bonnet 25 with




[V content: up to 294 If Vis added conjointly with C, M, Nand W a
further stabilized passive filmwll be fornmed, giving inproved crevice
corrosion resistance to the alloy in seawater. Up to 20 2% of V is used in
accordance with the environnent. The higher the V content, the higher the
crevice corrosion resistance, whereas useldf nore than 2% of V seriously
inpairs the hot workability of the stainless steel, presenting difficulty
in steel naking and | eading to an econom cal disadvantage. 25 Accordingly,

t he V cont enthesdiaphtredmt 832mkerhbghdsthefERktvatne: the feast BOtweemot
greater than 55] When the CRI value calculated fromthe expression [Cr] + 4
X [M] + 30 XhpENponseit 2Peasf abe tRelbgalfl edgdsthelppstionseinepatagtfree
fron1crevicebcgrrosiog. CRI vggues over 20 55 result in a higher steel
maki ng cost, PB6¥PRG probPERE £ fRE GRPvEPBaralbetBMPEsREBIPRREYPAFt Tl

taili i d bri.cat i t. F th . t he CRl
orUall |19 anc BOhgRsEyel e, Lo GRLL00 08! 0L Lhese L oasons, Lhe O
the vi ewppi nto0ko338H! i B ﬁﬂ%{] t@lr'eer\ﬂé‘ﬁ%l(}f?érﬁ@%%%gg{,e§SSt%CE?'/an@heic%o§£e

reduction. In the forégoing first to fourt menfs, "t he ‘contact

portions of pheneetalcrdmesl Sorodich wB2le2bh w2k, 2%e mdde 3k 32 aﬁioyr43,

44 are surface-finished to a surface roughness of 10 about 0:1 in Ra. This
renders the demtadbeporbioors | astiesmeptl, blthet @orrtedtc ot i@ss ovf the
EXAMPLES The present invention will be further described with 15 reference
to the foll oRehgledempres 22Fot5 aZbempapirsohin st to 3 isows adeerchemess
conpositions of fluid handling parts of the invention and conparative
parts, the rB8sufPSubn? at net B3y passi AYr AACAr BPUERAGRSE N ithfomss of the

t t th h th t bout _si th d 20 th ft
chook! ngt i heBBFESPOTS B e ot t RS bR OPAPLE AR T HE TR UT TS bF: P al

eval uati on. EE%e?kaagéggﬁgﬁpgkﬁe&ofméfgg%%gﬁﬁgﬂng%EBQrggéké.¥§£f59£§9 red

by the electric turna process ric rnace- process. “The

mol ten steels obtapngd. VBT £8Sshdw d Bh rGOLkh HY O 84 s rander nLhg1 Ysyal
conditions, followed by a soaking treatnment at 1150 Cto 1250 Cfor 0.5 to

1 hour. Aftepaatswi agcRet rigatgidiiton.val ¥€s tok tds ONStIMet b@n 1SOWAhi Ad
FIGS. 2 and 3 were fabricated, subjected to a solution heat treatnent and
used for tesemhgdifiketfipheHed surhdcesgiachand|sialesuof ades doaglimessibf 0.1
in Ra. The overall evaluation was conducted with reference to the results
of the ekposhfereésrregndgeeed ifromat’urdld séaarel amdprek&ierRLvval ues
according to the ffhlo¥ing §¥it ria. 5 Mark ~. valve fulfilling the two
requirements of befng Freeddid G RAde 30oPF ddt bh FHRAIINERE RavPnBile CRI

val ue of at Egﬁﬁﬁiﬁ%,tghggﬁ éH£§¥f%e§'%a9ug§1ar body (coupling member) 31

for a pipe 32 to be inserted in through the rear end thereof,
a front ring 33 and a back ring 34 which are to be fitted around
20 the pipe 32 projecting from the rear end of the body 31, and
a cap nut 35 for tightening up the front and back rings 33,

34 to fix the pipe 32 to the body 31.
The body 31 has an outer flange 36 formed around the outer
periphery of an intermediate portion thereof and externally
25 threaded portions 37, 38 respectively at front and rear end
portions thereof. The inner periphery of the body 31 has a
large-diameter rear-end portion 3la slightly larger than the
front portion of the body inner periphery. The bbdy 31 has

a tapered face 31b formed on the inner periphery of its rear



Mark X: valve failing to fulfill one or both of the above requirenents. 10
Wth reference to Table 1, the valves less than 35 in CRl value were all
found to have devel oped crevice corrosion. The valve No. 5 with a CRl val ue
of 42.93 was lowin Ni, M and Cu contents. Although increased only in Cr
content and having a greater CRI value, tU%i s valve shows that crevice 15
corrosion can not be prevented by increasing the O content and CRl val ue
only. No crevice corrosion occurred in any of the valves which were nade
froma naterfdf abdAprepengdl 8owergsohef f@onti5 to 25~ of Ni, 4.5 to 7.0$ of
Mo, 0.5 to 3.0~ of Cu and 0.1 to 0.3g of N and having a CRl val ue of at

| east 40. 20 The rER@IGaP @We%5|3fﬁ Papréded abddie fRantrisad sifd theneohg

Pgr'ltzs of the lg!ventlog havell\/erH_y;1 g&e[ffp%\é%%%qc%&éﬁ\s/&]ogc ilsségggged OrgZ p
oV 5198‘ N DB Y PHTERET oF 1RO S ROM 7D 10 OF - TREPOCNEB000
00000000G00. #£x N ;203 9 BN NOh 1 7 Ifm@@@@%t Qﬂé\l\!e!xléml@hgréw | pri

[111f 701 f 7Qu" 7r IONM -1 Md' ~DI f 7wOM ~117 | MNM

'7.-111N i r 1NaCl ~MNAMAE don@-OMRR. 33 OOGHEE! +o® B! J'J-Mu]tel:v bnpN@I}sIWOlﬁtNNH n
~f~000~ZCIl NN QU WaC +WwWdAa@- 1 1 1 23 As descri bed above, the val ve of

the inventi oa faresablfeas BRadshiepeti bn ofn Hoevi e wiortr asicoshbael bS e to
chem cal s and foods, and has durability for use over a prol onged period of
time withoutt?epradefidfe 3ibrapathe BeatoendspBbnthaubedy 31. The front

- ring 33 has an annular recess 33b formed at the inner periphery

10 of its rear end and tapered toward the front. The back ring
34 is provided at its front end with an annular projection 34a
tapered toward the front and fittable into the recess 33b of
the front ring 33.

When the cap nut 35 of the pipe coupling 30 is tightened,

15 the front face of the inner flange 35b of the cap nut 35 comes
into bearing contact with the rear face of the back ring 34,
advancing the back ring 34, whereby the projection 34a of the
back ring 34 is fitted into the recess 33b of the front ring
33. The froét ring 33 is moved forward along with the back

20 ring 34 and has its front end brought into contact with the
tapered face 31b of the body 31. When the cap nut 35 is further
tightened up, the respective front ends of the front ring and
the back ring 34 are deformed inward, caused to bite into the
pipe 31 and firmly pressed against the pipe 32.

25 As to the materials of the members 31, 33, 34, 35, front
ring 33 is made of SUS316, and the body 31, back ring 34 and
cap nut 35 are made of an alloy comprising, in % by weight,
0.001 to 0.01% of C, up to 5% of Si, up tc 2% of Mn, up to 0.03%

of P, up to 100 ppm of 'S, up to 50 ppm of O, 18 to 25% of Cr,



5 The present invention is therefore of imense val ue. | NDUSTRI AL
APPLI CABI LI TY The fluid handling parts of the invention have high crevice
corrosion resistance, and are usable as couplings in 10 piping systenms and
as valves in fluid control apparatus and suitable especially for use in
pharmmaceutical or food manufacturing appdardat us. 24 CLAIMS 1. A valve,
coupling or like fluid handling part for use in piping and fluid control
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the expression: CRI = [C] + 4 X [M] + 30 [N wherein the anounts of

al | oy conponeassspaasentrencegpbssatl an knbyh&edlghay to ensure crevice
corrosion resistance are 20 expressed in o by weight. 2. A fluid handling
part accordi ng to Thaipmritig of ssrewathreedi aeghgememabetheaal ithy Hode her
conprises up_to 2~ of Wand/or up to 2~ of V. 3. A fluid handling part
accordi ng t o3¢l aRth thercap it B 28nids thevapvE ieanpfi ephgadt bedyvean the
actuator, and a threaggd ngfbgr, at | eagst qne of the body, the actuator and
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to crevice corrosion while in use, are made of the alloy
described.

FIG. & shows a fourth embodiment of fluid handling part

15 of the invention.

The fluid handling part 40 of this embodiment is a pipe
joint, which comprises first and second tubular coupling
nembers 41, 42 having respective fluid channels 41b, 42b in
communication with each other, a gasket 43 interposed between

20  butting end faces of the two coupling members 41, 42, and
threaded means for connecting the two cﬁupling members 41, 42
together. The first and second coupling members 41, 42 have
respective annular ridges 41la, 42a formed on their butting end
faces. The second coupling member 42 has a flange 42c close

23 totheendthereof. The threadedmeans comprises anexternally
threaded portion 46 provided on the first coupling member 41,
and a cap nut 44 fitting around the second coupling member 42

and screwed on the externally threaded portion 46 of the first

coupling member 41 so that the inner surface of a top wall of
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109& () - OMLODELFRe2Fihé widgDand coupling member 42 and the inner periphery
of the cap nut (44) top wall defining a through bore are
susceptible to crevice corrosion, so that the metal members
41, 42, 44, which are prone to crevice corrosion when in use,
25 are made of the alloy described.
The present invention gives high durability to fluid
handling parts for wuse in manufacturing, storing or

transporting chemicals or foods against the damage or faults

that would result from crevice corrosion, by strictly limiting
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109 () - handling parts of the invention and reasons for llmltlng the
contents.

[C content: 0.001-0.01%]
Although C is generally detrimental to the corrosion
15 resistance of stainless steels, presence of an amount of C is
necessary from the viewpoint of strength. A very low C content
of less than 0.001% entails an increased production cost,
whereas when in excess of 0.01%, the C content results in

greatly impaired corrosion resistance, hence 0.001% to up to

20 0.01%.
[5i content: up to 5%]
Si is an element effective for giving improved oxidation
resistance to stainless steels. Presence of more than 5% of
S1 leads to seriously impaired hot workability. Accordingly,
25 the 5i content is limited to not higher than 5.0%.
[Mn content: up to 2%]
Mn is an element for stabilizing austenite, can be used
as a substitute for expensive Ni, but is ineffective for giving

corrosion resistance for use in salt water as contemplated by
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109%& () - 610(V§‘o£)caf3111ty as well as on corrosion resistance. The lower the
content, the better. The S content is therefore up to 100 ppm
(0.01%).

[0 content: up to 50 ppm])

15 Like 5, 0 is also an element exerting a marked influence
on hot workability. The lower the content, the better. O is
limited to not higher than 50 ppm which is a value available
by the usual stainless steel making process.

[Cr content: at least 18% to not higher than 25%]

20 Cr is a basic component according to thé present
inventibn. This element is added in the presence of Ni, Mo,
Cu and N. Presence of at least 18% of Cr is necessary to obtain
satisfactory corrosion resistance. Although the corrosion
resistance improves with an increase in the Cr content, amounts

25 exceeding 25% present some difficulty in making the alloy and
lead to an increased cost. The Cr content should therefore
be limited to the range of at least 18% to not higher than 25%.
[Ni content: at least 15% to not higher_than 25%)

Like Cr, Mo, Cu and N, Ni is also a basic component of
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content of 4.5% to 7.0% is effective in the presence of Cr and
N. With less than 4.5% of Mo present, insufficient corrosion

15 resistance will result, whereas in excess of 7.0%, the effect
to give iﬁproved corrosion resistance levels off, and the
production of the alloy encounters difficulty and requires a
high cost.

[Cua content: at least 0.5% to not higher than 3.0%]

20 Cu is an essential element for giving high corrosion
resistance in a saltwater environment when present conjointly
with Cr, Ni, Mo and N. When at least 0.5% of Cu is present,
a remarkable effect is available by the combination of these
elements, whereas if more than 3.0% of Cu is present, the effect

25 to increase the corrosion resistance levels off and lower hot
workability will result. Accordingly, Cu content is limited
to the range of 0.5% to 3.0%.

[N content: at least 0.1% to not higher than 0.3%]

N is used as a basic component in combination with Cr,
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& ()-{4 td\IIO/O & (}f{ﬁ'%{s added conjointly with Cr, Mo, N and V, a further
stabilized passive film will be formed, giving improved
crevice corrosion resistance to the stainless steel in
seawater. Up to 2% of W is used in accordance with the
environment because preseﬁce of more than 2% of W entails

15 seriously impaired hot workability.
[V content: up to 2%]

If V is added conjointly with Cr, Mo, N and W, a further
stabilized passive film will be formed, ‘giving improved
crevice corrosion resistance to the alloy in seawater. Up to

20 2% of Vis used in accordance with the environment. The higher
the V content, the higher the crevice corrosion resistance,
whereas use of more than 2% of V seriously impairs the hot
workability of the stainless steel, presenting difficulty in
steel making and leading to an economical disadvantage.

25 Accordingly, the V content is limited to 2% if highest.
[CRI value: at least 40 to not greater than 55]

When the CRI value calculéted from the expression [Cr]

+ 4 X [Mo] + 30 X [N] is at least 40, the stainless steel

is substantially free from crevice corrosion. CRI values over
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EXAMPLES
The present invention will be further described with
15 reference to the following examples.

For a comparison, Table 1 shows the chemical compositions
of fluid handling parts of the invention and comparative parts,
the results obtained by passing natural seawater of normal
temperature through the parts for about six months and

20 thereafter checking the parts for crevice corrosion faults and
the results of overall evaluation.

The blank materials for the flow handling parts were
prepared by the electric furnace-ACD process or electric
furnace-VAC process. The molten steels obtained were cast

25 into continuous slabs under the usual conditions, followed by
a soaking treatment at 1150° C to 1250° C for 0.5 to 1 hour.
After a surface treatment, valves of the construction shown
in FIGS. 2 and 3 were fabricated, subjected to a solution heat

treatment and used for testing. The finished surfaces had
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20 The results given in Table 1 reveal that the fluid
handling parts of the invention have very high crevice

corrosion resistance.
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The fluid handling parts of the invention have high
crevice corrosion resistance, and are usable as couplings in
10 piping systems and as valves in fluid control apparatus and

suitable especially for use in pharmaceutical or food

manufacturing apparatus.
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to 3.0% of Cu, 0.1 to 0.3% of N, and the balance substantially
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Fe and other inevitable impurities, the alloy having a CRI
15 (crevice corrosion resistance index) value in the range of 490
< CRI £ 55, as determined from the expression:
CRI = [Cr] + 4 X [Mo] + 30 X [N]
wherein the amounts of alloy components present in combination
in the alloy to ensure crevice corrosion resistance are |
20 expressed in % by weight. .
2. A fluid handling part according to claim 1 which is
characterized in that the alloy further comprises up to 2% of
W and/or up to 2% of V.
' 3. A fluid handling part according to claim 1 or 2 which
25 is avalve comprising a body, an actuator and a threaded member,
at least one of the body, the actuator and the threaded member
being the specified metal member.
4. A fluid handling part according to claim 1 or 2 which

is a diaphragm valve wherein a nonmetallic diaphragm is held
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