Pl PE JO NT BACKGROUND OF THE I NVENTION |, Technical Field The present
invention relates to a pipe joint. 2. Description of the Related Art

Known exanpl es of the pipe joint of the related art include first and
second joint nenbers haying fluid channels conmuni cating with each ot her,
an annul ar gasket to be interposed between abutting end surfaces of the
both joint nmenbers (one nmenber which constitutes a. sealing device), and a
nut configured to couple the joint nenbers (for exanple, JP-A-2003-74766).
As a technol ogy to prevent seize %&% g?JI' when tightening a nut,
applying silver plating on an inn §ur'PAde of the nut is known

(JP- A-07-54165).

BACKGROUND QOF THE INVENTION
1. Technical Field

The present invention relates to a pipe joint.
2. Description of the Related Art

Known examples of the pipe joint of the related art
include first and second joint members having fluid channels
communicating with each other, an annular gasket to be
interposed between abutting end surfaces of the both joint
members (one member which constitutes a sealing device), and
a nut configured to couple the joint members (for example,
JP-A-2003-74766) .

As a technology to prevent seize and galling when
tightening a nut, applying silver plating on an inner surface
of the nut is known (JP-A-07-54165).

With a pipe joint using a nut on which the silver plate
is applied on the inner surface described above, there is a
risk of entry of fine particles generated by being rubbed off

by repeated mounting and demounting into a piping.

SUMMARY
It is an object of the invention to provide a pipe joint
which is not changed significantly in tightening torque from

that in the related art even though being repeatedly mounted



Wth a pipe joint using a nut on which the silver plate is applied on the
i nner surface described above, there is a risk of entry of fine particles
generated by being rubbed off by repeated nounting and denmounting into a
pi pi ng. SU al ARY It is an object of the invention to provide a pipe
joint Which is not changed significantly in tightening torque fromthat in
the related art even though being repeatedly nmounted and denounted and
hence does not generate fine particles. A pipe joint including:

first and second joint ne rs haying fluid channel s..communi.cating with
each ot he‘?‘n‘g ‘g%‘ﬁ?’lillﬁbeéeQ?ggﬁSBHfai éﬁ?gdnf’ IEAET, eagftﬁnﬁ_i%tp]o?]ﬁ%h bet ween
the both joint, menbers; and a _nut, configured to couple.the joiné nenber s
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metal coating on an inner surface thereof. . ,
having fluid channels communicating with each other; a sealing

device configured to seal an abutting portion between the both
joint members; and a nut configured to couple the joint members
with respect to each other, wherein the nut is formed with a
Co-P alloy metal coating on an inner surface thereof.

The nut provided with the Co-P alloy metal coating is
superior in that a tightening torque required when the
magnitude of the tightening torque with respect to a tightening
angle is equivalent and the number of mounting and demounting
operations 1is increased 1is equivalent to that of the
silver-plated nut, and in addition, in being resistant to seize
and generating no fine particle. Therefore, according to the
pipe joint of the invention, no fine particle is generated and
hence a problem of entry of the fine particles into a piping
is solved.

The material of the nut body is an adequate stainless
steel (for example, SUS316).

The Co-P alloy metal coating may be formed by, for example,
electroless plating and, instead, may be formed by vacuum £ilm
formation by using Vacuum Deposition method or Spattering
Method. The thickness of the Co-P alloy metal coating ranges
from 0.1 to 10 um. The content of P (phosphorous) is, for

example, 6% (3 to 10%). The Co-P alloy metal coating having



The nut. provided with the Co-P alloy netal coating is superior in that a
tightening torque required when the magnitude of the tightening torque with
respect to a tightening angle is equivalent and the nunber of nounting and
anounting operations is increased is eauivalerit of the silver-plated nut,
and in addition, in being resistant to seize and generating no fine
pa..t.ticle. Therefore, according to the pipe joint of the invention, no
fine particle is generated and hence a problemof en y of the fine
particles into a pjpi i s sal - . terial f . the nut body
is an adé‘aﬁ(&?&‘egtsapnggg?Sﬁ 8 Ié‘/??cﬁr Mﬁﬁ%,(—gg;%ggfé) eXé”ﬁ“p?e)Th‘% JCﬁul-qP al | oy
nmetal coating may_be orned. by, for_exanple, electrp]ess q}atin and,
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met hod or Spattering Method. The thickness of the Co--P alloy netal coating
ranges frismapdrexinacghe 88nt 8Rf HRNPE( B0 FHEHAICIES ForaPeasieRer s

har dness of 500 or higher 550, for exanple), which is several tines the

Vi ckers hardiessnof. t he silver plate, which is approxi mately 80, and hence
i s advant ageous in abrasion resistance. Preferably, a fluorine
coating is appliredontdiesur bateuofitheced t oy it appdoedi oy ththsuffaoei ne
coating may be a coating of polyners containing fluorine, or may he a

non- pol yref i Zedcont bngnéthiluepatdhoup- Chet dlniorgerbmmd nd reaf | lner &ne
coating is preferably a copolyner coating. The fluorine copolynmer coating

is formedftiand!| uori pe1cepaty NRjoreeitraing ng1ddqrirexanplre, maynybedeae
fluoride, tetrafluoroethylene, reactive silicone oil, hydroxyl group

cont ai ni RgLYigyl veb P e ABh t iUNP BlrUF 80880 C8EBAKY bbe tadind ngAsodsbantied
exanpl es of the fluorine resin i1 nclude PTFE, FE?, PFA, and ETFE. The

thi Cknesznpé I%l%ljj!r&@rd-d?ﬁcir 1% ¢RAUANGHIANGESopbalmFarBae i nkf. oMl on to

i pm and preferably, from1I0 nmto 100 rim
fluorine copolymer coating is formed of a fluorine copolymer
containing, for example, vinylidene fluoride,
tetrafluoroethylene, reactive silicone o0il, hydroxyl group
containing vinyl ether, and unsaturated carboxylic acid. As
detailed examples of the fluorine resin include PTFE, FEP, PFA,
and ETFE. The thickness of the fluorine resin coating ranges,
for example, from 10 nm to 1 pum, and preferably, from 10 nm
to 100 nm.

A screw device configured to couple the joint members

to each other may have various configurations. For example,
a configuration in which a male screw portion is formed on one
of the first and second joint members and the both joint members
are coupled by a nut screwed onto the male screw portion of
the Jjoint member is also applicable. Alternatively, a

configuration in which both of the first and second joint

members are sleeves without the male screw portions formed



A screw device configured to couple the joint nenbers to each other may
have various configurations. For exanple, a configuration in which a nale
screw portion is formed on one of the first and second joint nenbers and
the both joint nenbers are coupled by a nut screwed onto the nale screw
portion of the joint nmenber is also applicable. Alternatively, a.
configuration in. which both of the first and second joint nenbers are

sl eeves without the male screw portions forned t hereon, and the both
joint menbers are coupled with a separate nale screw_nepber and. a nut is
al so applihei@!, and the intdi dpaBtyerRar s &3S RGUREFACE Fh& B8R & Fasket
and a retainer configured to hold the gasket and fitted to retainer storage
depr essi orsl orang dednerlespeenflval pusnigbatdsongrend Cadrlfaces of the both
joint menbers, inner peripheral surfaces of the retainer storage

depr essi ons of Riefemsipect itiee jssatinmedserise nelaldeldsaegeagkarenad anner
peri phery portions on the side of the abutting end surfaces and

smal | - di ameiernennem Hieriphenyo poltdi ohse omskat dild foppesi te sedesneher eof ,
the retainer includes a cylindrical retainer body having an outer dianeter
subst ant isw@dtaye equpkebpibhe dirnetdss pésphetsumally - dnamshert immeend

Peri phery portions of the retai ner storage depressions, an annul ar

proj ecti ng,peudéo&n A ehaedot At LAt Inembdhs | Reineet penrephbedy, sandaaasannul ar
groove opening to an outer peripheral surface of the annular projecting.

portion, &ndie residient &ipeagonhigreedibascapsentheedbattreabepihe hold
the retainer is fitted to the annular groove of the retainer. I n

this Congﬁ%fg}f)%é QR 1§ 1%95e18§afn.bﬂ%rpﬁ{ﬁéf bes ibhemt Beroubakds tae

prevente tting of the small-dianmeter inner periphery portion of the

tai t ' ! | T  ilfeth
retainer oiQdage e ASPLERRLONY M e RIA Nalq Doty Thetsloce. shyLhe

conbi nation 0 € pipe joint using the a nut, entry of the

e P PELELIPTHERE OULSI e L0181 HPoobbkd ceN AN T end HEARET the
retainer includes a cylindrical retainer body having an outer
diameter substantially equal to the diameters of the
small-diameter inner periphery portions of the retainer
storage depressions, an annular projecting portion formed
integrally with the retainer body, and an annular groove
opening to an outer peripheral surface of the annular
projecting portion, and a resilient ring configured to cause
the joint member to hold the retainer is fitted to the annular
groove of the retainer.

In this configuration, entry of the fine particles from
the outside is prevented by fitting of the small-diameter inner
periphery portion of the retainer storage depressions and the
retainer body. Therefore, by the combination of the pipe joint

using the above-described nut, entry of the fine particles from

the outside into the fluid channel is further prevented, and



t he hi gher cleanliness nmay be naintai ned. According to the pipe
joint of the invention, since the Co-R alloy netal coating is provided on
the inner surface of the nut, no fine particle is generated and hence a
problem of entry of the fine particles into the piping is solved. BRI EF

DESCRI PTI ON OF THE DRAW NGS 1is a vertical cross-sectional
view illustrating a first enmbodinent of a pipe joint according to the

i nvention; Fig. 2 is a vertical cross-sectional viewillustrating
details of a nut IIu trated in Fig. 1, , . Fig. 3 is an enlarged
Cross- seéﬂﬁbﬂ%}gg?%mF ?aﬂi%?eﬁﬁ Fﬁ% Rt maintained.

According to the pipe joint of the invention, since the
Co-P alloy metal coating is provided on the inner surface of
the nut, no fine particle is generated and hence a problem of

entry of the fine particles into the piping is solved.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a vertical cross-sectional view illustrating
a first embodiment of a pipe joint according to the invention;

Fig. 2 is a vertical cross-sectional view illustrating
details of a nut illustrated in Fig. 1;

Fig. 3 is an enlarged cross-sectional view of part of
the nut;

Fig. 4 is a vertical cross-sectional view illustrating
a second embodiment of a pipe joint according to the invention;

Fig. 5 is a vertical cross-sectional view illustrating
a third embodiment of a pipe joint according to the invention;

Fig. 6 is a graph illustrating a tightening performance
of the embodiment of the pipe joint of the invention compared
with that of the related art;

Fig. 7 is a graph illustrating a mounting and demounting
performance of the embodiment of the pipe joint of the invention
compared with that of the related art;

Fig. 8(a) 1s a graph illustrating a comparison of a

tightening performance between a comparative example



Fig. 4 is a vertical cross-sectional viewillustrating a second enbodi nent
of a pipe joint according to the invention; Fig. 5is a vertica
cross-sectional viewillustrating a third enbodi nent, of a pipe joint
according to the invention; Pig. 6" is a graph illustrating a

ti ghteni ng performance of the enbodi ment of the pipe Mnt of the invention
conpared with that of the related art; Fig. 7 is a graph-
illustrating a nmounting and denounti na performance of the enbodi nent of the

pi pe joint of the ipvention.co ed.with that_of th | ated art;
Fig. 8(a)09%r%$@9%$hn9|F&sﬂ#&%?ﬁ%ﬁggéﬁ%ﬁarf> nt%$ Blgﬁrﬁcgﬁ} ggéeFPSrnance

bet weenconparati ve exanEIe
invention and that of the related art; and

Fig. 8(b) is a graph illustrating a comparison of a
mounting and demounting performance between a comparative
example corresponding to the embodiment of the pipe joint of

the invention and that of the related art.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the invention will be described with
reference to the drawings below. In the following description,
terms "up" and "down" correspond to "up" and "down" in the
drawings.

Fig. 1 to Fig. 3 illustrate a first embodiment of a pipe
joint according to the invention.

A pipe joint (1) includes a first tubular joint member
(2) and a second tubular joint member (3) having fluid channels
(2a), (3a) communicating with each other, an annular gasket
(4) interposed between a right end surface of the first tubular
joint member (2) and a left end surface of the second tubular
joint member (3), and a retainer (5) configured to hold the
annular gasket (4) and to be held by the first tubular joint
member (2), and the second tubular joint member (3) is fixed
to the first tubular joint member (2) by a nut (6) screwed from
the second tubular joint member (3) side onto the first tubular

joint member (2).



corresponding to the enbodi nent of the pipe joint of the invention and that
of the related art; and Fig. 8(b) is a graph illustrating a

conpari son of a nounting and denmounti ng performance between a conparative
exanpl e corresponding to the enbodi mrent of the pipe joint of the invention
and that of the related art. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS
Enbodi ments of the invention will be described with reference to the

drawi ngs below. In the follow ng description, terns hup H and .dovlai"'l

correspond to cypa and ndown ip the.draw ngs. Fig. 1 to.Fi 3
illustrate a fi W%nfggf 18. l&tﬁgrjaglslﬁt fé)crérberddicf% e[‘osjf%lenlig%sénti on.
A pipe joint (1) includes a first tubular joint nepber g and a second
tubul ar jOieRl reke? ()9 MG R F L7 %%HL%FSP?EE}?II(& @ co‘?n’r%‘?l?]gﬁifi ng
wi th each other, an annul ar gasket (4) interposed between_a right end
surface dfoldind inositiarbullar ferned T2y lang BrPetECe My Suftake of the
second tubular joint nenmber (3), and a retainer (5) configured to hold the
annul ar gaskeif (#e amhulabeodetdoby (the $Pres tabbraiefbi REVaABHbeRA( 2),
and the second tubular joint nmenber (3) is fixed to the first tubular joint
menber (2)orbfiguned {®)hclct eweduftreaompelre phegend stulfalcar oforhe aeeber (3)
side onto the first tubular joint nmenber (2).

(4), and a joint member holding portion (13) configured to

engage the right end surface of the first tubular joint member

(2).

The nut (6) is formed of SUS316. As illustrated in Fig.

2 and Fig. 3, the nut (6) is provided with an inner surface
treated layer (30), and the inner surface treated layer (30)
includes a Co(cobalt)-P(phosphorus) alloy metal coating (31)
provided on an inner surface of the nut (6), and a fluorine
coating (32) provided on the surface of the alloy metal coating
(B8 )] -

The thickness of the Co-P alloy metal coating (31) is
5 um and the thickness of the fluorine coating (32) is 50 nm.

The content of P(phosphorus) in the Co-P alloy metal
coating (31) is approximately 10%. The Co-P alloy metal
coating (31) has a Vickers hardness Hv of 550, a Rockwell
hardness HRC of 52.3, a coefficient of static frictionof 0.254,
and a coefficient of dynamic friction of 0.148.

The nut (6) is formed with a flange (15) extending inward

on a right end portion thereof, and the portion of the flange

(15) is fitted to the periphery of the second tubular joint



The retainer (5) is integrally fornmed of a stainless steel plate, and

i ncl udes an annul ar portion (11), a gasket holding portion (12) forned of
three cl awsprovi dedon a right end of the annular portion (11) so as to
project inward and configured to hold an outer peripheral surface of the
gasket (4), and a joint nenber hol ding portion (13) configured to engage
the right end surface of the first tubular joint nenber (2). The nut
(6) is formed. of SUS316. As illustrated in. Fig. 2 and Fig. 3, the nut (6)

is provided. with an inner surface ated_| a 3 % and t he.inner
surface IR ( I%yerﬁ%‘}“r%él%&@’s %g)c&(sc%%g?{‘?é &Wr]a@flaﬂ%¥ net al
coating (31) provided on an inner_surface of the nut and a fluorine
coating (B2p pe&Yi ed RO TR ofr FABe o (e épfiotyh‘?rﬁfteé‘fa DECERY (3% ;J
The thickness of the Co-P alloy netal coatlng (31) is 5 mand the thickness
of the flimrarewsshtanty @32pliesssoeni (17) formeduan it &ghdf seAsheéphor us)
in the Co-P alloy netal coating (31) is approximately 10% The Co-P alloy
met al coathegf {34y trasudayi tkéns hamdeess2MY oknseotwarRoékaepe (18)
har dnessl - MCof 52.3, a coefficient of static friction of 0 254 , and a
coef fici eid fafrmiyhami enfoucer perighdri 48 the leftThed mart{g)n iof £benmed
with a flange (15) extending inward on a right end portion thereof, and the
portion dfeddred fdungend 3b)nitsmémbéed 3)g thé dehirpbervadl Hewer isercdnd)t ubul ar
J ol nt

for preventing co-rotation is interposed between the outward

flange (18) and the inward flange (15) of thenut (6). A thrust

washer may be employed instead of the thrust ball bearing (19).

The gasket (4) is formed of nickel alloy, and is silver

plated as needed. Examples of the material of the gasket (4)

to be employed as needed include austenite-based stainless

steel, copper, or aluminum alloy. The gasket (4) is provided

with a retaining portion (20) formed of an outward flange which

engages the gasket holding portion (12) of the retainer (5)

on an outer periphery of the left end portion of the gasket

(4) . Therefore, even when the gasket (4) is hardly pressed

against the retainer (5), the gasket (4) does not drop from

the right side of the retainer (5), and hence an operation to

cause the retainer (5) to hold the gasket (4) or to cause the

joint members (2), (3) to hold the retainer (5) is easily
performed.
Gasket holding annular projections (21), (22) are formed

on inner peripheral portions of abutting end surfaces of the

joint members (2), (3) respectively, and overtightening



menber (3) A female screw (16) is fornmed on an inner periphery of a left
end portion of the nut (6) , and the fermale screw (16) is screwed onto a
mal e screw (17) formed on the right side of the first tubular joint nmenber
(2) . An outward fiance (18) is formed on an outer periphery of the left
end portion of the second tubular joint nmenber (3) , and a thrust bal
bearing (19) for preventing co-rotation is interposed between the outward
flange (19) and the inward flange (15) of the nut (6) . A thrust washer nmay
be enpl oyed i nstead of the thrust hall rin 9 The gasket (4)
is formedotVeRrekey AT é’h’?(fl’]ieé:tsliqn&?e?%gl)at g{’,i& ilsglﬁ%éf&é&}edefélnﬁﬁg?rof t he
material of the gasket 24) to be enployed as needed incl ude austenite-based
st ai nl esPE BRI &boBEFE L 16 SalAUi P 8PT6y. TRANE SGEsREL Y 4) Zf*ssﬁ?i%}“ged with
a. retaining portion (20) forned of an outward flange whi ch_engages the
gasket hodelvhee por foonred 1) the garketet 4 nethe Sptadngy but erthisePpphéFy of
the left end portion of the gasket (4) Therefore, even when the gasket (4)

i s hardl yhptéssedragdisnsprofiecteépasnetl ( 5)(22)t hengadiccevedy igbesnasde dr op
fromthe right side of the retainer (5) , and hence an operation to cause
the retaimesvéb)ihg aohdlaheprasketipdp dR23to dadse the joint nenbers (2) ,
(3) to hold the retainer (5) is easily perforned. Gasket hol di ng
annul ar proj ecth®hsig2tl)f £he2?dslase hicdied; amihae prperdqhiens (2porti ons
of abutting end surfaces of the joint nenbers (2) , (3) respectively, and

overti ght em nai s Ryemant WGl arc Haroj et isgisin(t23)f mofr2tenase oforhred on
outer peripheral portions of the sane, respectivelv. A sealing device is

formed by -ihecgasket jodht hdiRoses ainer (&) , ihhengaskeiahobdiragtannul ar
projections (21) , (32) , and the overt i ghtening preventing annul ar
proj ecti Opfat(.g?il’digél:tion) with respect to the gasket (4) when an
adequate fastening is performed.
The respective overtightening preventing annular
projections (23), (24) protrude further than the gasket holding
annular projections (21), (22) so as to press the retainer (5)
from both sides thereof when the adequate fastening is
performed. The respective overtightening preventing annular
projections (23), (24) protect the gasket holding annular
projections (21), (22) of the respective joint members (2),
(3) before assembly, whereby the gasket holding annular
projections (21), (22) which significantly affect sealing
properties are prevented from being damaged.
In the pipe joint (1) described above, only distal ends
of the both gasket holding annular projections (21), (22) press
the gasket (4) from both sides thereof in a state in which the

nut (6) screwed onto the first tubular joint member (2) is

tightened from the side of the second tubular joint member (3)



The hei ght of the gasket hol ding annul ar projections (21) , (22) is
slightly smaller than the anount. of novenents of the respective joint
menbers (2) , (3) in the axial direction (lateral direction) with respect
to the gasket (4) when an adequate fastening is perforned. The
respective overtighter3.ing preventing annular projections (23) , (24)
protrude further than the gasket hol di ng annul ar projections (21) , (22) so
as to press the retainer (5) fromboth sides thereof Wien the adequate
fastening is perfornmed. The respective overtightening.preventing annul ar
proj ect i I(ég‘?ﬁ , T J0‘3[egct_tal*ott%'e "&%%Ike&%o‘g% néégnhgl ﬁ?gﬁf;?iigec?%ns (21)
, (22) of the respective joint nenbers (2) , (3% before %g(lsenit_)lli, .Wher eby-
the gaske¥X3HEPHE nPYahnll BRIHLS) BEPPERE 329FUaLesP) Wi RSKGNIPIEARE! v
affect sealing properties are prevented from bei ng danaged, In the
pi pe j oi mngulayasaided aboed) 6fl §hai 5Bt ditku BT e o Rm§eskét) hol di ng
annul ar projections (21) , (22) press the gasket (4) from both sides

t her eof iand Statgadkewhicdiditrte ammul(Eg) rser@ssd wont(@2heff thst seapafar
joint menber (2) is tightened fromthe side of the second tubul ar joint
menber ( 3jubbyahajwhintFmemiddr g 33t aresswhea ghekaut (4)6)harsiinottaoedtheor
exanple, by 1/6 turn to tighten adequately, the gasket hol di ng annul ar

proj ect i apofRE) defs theréd f stsd tihat @eprjeaisntorreabert (x2)ednd Hdieh gadket

hol di ng annul ar projection (22) of the second tubular joint nenber (3)
press thesgasket dddkdardlay faem ttheildetdi giddesotbetagl ,isoathatved.
depressions are forned on both sides of the gasket (4) and fluid-tight

coupl i ng §sn@chig¥eds1v BYtaNGOSEY:he@d eng rakekher endk susbaeesvelf the
respective joint nmenbers (2), (3) where the gasket hol di ng annul ar

)
proj ections; fRlhemded4) @8 ¢, nak)f ofAedealsR PEgsRethanaske) &Ahulmem both
si des thgﬁr]i%)é,g }inr%nthe ggsﬁet O((zi) IS hgl d by %nti ?e end sﬁﬁ acesuof t he

gaskel (7 TRSGHRy 17 bakkhl 127 Bornb b Susad ct Fonary oa g by the

Compar i sohb) o heShie By BALHORR. i pa e TR BReedrnt e n o

Tn Fio. | 6SRCET 09 Bt GO S RS T 60 pr 0t ded BRES ST B (he Co

her cof | ARACERNENE SVLROUES, AL HOE 685 <BroltacHoROPENEY WEhSERESH uor i ne

coating (?42 ? 1:(>)enirgg? Ei\)rseusrsfe%ceé\t?:fontgr]].?/ glnllgfybge ttlf?é gcaos%;[eitn%o(l?a]i)ng annular
projections (21), (22) are prevented.

Comparisons of the nut (6) used on the above-described
embodiment with a silver-plated nut of the related art are
illustrated in Fig. 6 and Fig. 7. In Fig. 6 and Fig. 7, Example
1 shows the nut (6) provided only with the Co (cobalt) -P
(phosphorus) alloy metal coating (31) on the inner surface
thereof, and Example 2 shows the nut (6) provided further with
the fluorine coating (32) on the surface of the alloy metal
coating (31).

The magnitude of a tightening torgue with respect to a

tightening angle (Fig. 6) and the magnitude of a tightening

10



The magnitude of a tightening torque with respect to a tightening angle
(Fig. 6) and the magnitude of a tightening torque required when the nunber
of nounting and denounting is increased (Fig. 7) are set as eval uation
itens for conparison for securing the nounting and denounting perfornmance.
A larger tightening torque indicates a. larger frictional resistance. \Wen
tightening the nut (6), since a higher tightening force (thrust force) is
obtained froma lower friction, the |ower the tightening torque, the nore

preferable. As re ands(%h magni t ude. of the tightenin ﬁor ue when.t he
hurber of GRS FRg P RGN P RA PUOP Ry o AT 11 0k APRP PR grbtint of
i ncrease of the tighLening. torque with increase .in nugber of nounting and
denount i AGICEIRSFbr& Ioh-ef/dr abPeSet as SYGIGRFEQR 26 SHivd L RF gCOMPaF +5P-
apparent that the substantially sane performances as the silver-plated nut
are obt aififad BgCerRpReyitiy tHeuBlisy metch AEBAVTRGRE3 DEHGHEI G- CoP.
FurthelLnore, it is apparent that by applying the fluorine coating (32) on
the all oylamder doatitapin@l)tdorured iofdicetes per f bphaAtestFUFEheRaE| oser
to the silver-plated nut are obtained_ Ni ckel is known as a. nateri al
whi ch naythess isethdast edtdenf tsidhieenimkpweer nut bk, conparcatd veliekanpl e in
whi ch nickel-P is used (Ni-F+ fluorine coating), thenutequivalent to silver
pl ate i s tioghtodiamgmedoasei | (wstust edorneli g.s 8obtained Themald oyoweral .
coating (31) fornmed of Co-P is superior in conparison with the silver plate
i N havi ngrf a5t sér@Nedet owel zecantlyigeaet ay ithg e f the mpard beééerByplasi ng t he
nut (6)

As regards the magnitude of the tightening torque when the

number of mounting and demounting is increased, the smaller

the amount of increase of the tightening torque with increase

in number of mounting and demounting, the more preferable.

From Fig. 6 and Fig. 7, it is apparent that the
substantially same performances as the silver-plated nut are
obtained by employing the alloy metal coating (31) formed of
Co-P. Furthermore, it 1is apparent that by applyving the
fluorine coating (32) on the alloy metal coating (31) formed
of Co-P, performances further closer to the silver-plated nut
are obtained.

Nickel is known as a material which may be used instead
of silver. However, in the comparative example in which
nickel-P is used (Ni-P + fluorine coating), the nut equivalent
to silver plate is not obtained as illustrated in Fig. 8.

The alloy metal coating (31) formed of Co-P is superior

in comparison with the silver plate in having resistance to

seize and generating no fine particle. By using the nut (6)

il



provided with the Co-P alloy netal coating (31) on the inner surface
thereof (preferably, provided with the fluorine coating (32) further on the
surface of the alloy netal coating (31) ) , a problemof the silver plate
(a problemof risk of entry of fine particles generated by the silver plate
bei ng rubbed off as a result of repeated nounting and denmounting into the
pi ping) may be sol ved while ensuring perfornmances of the silver-plated nut
superior as the pipe joint nut (having a |low tightening torque and having a

(I tighteni t wh th ti d ti
" epeat ed)P* CWH AT g A6 Saig Fich Ok OGS thd)SPVErF BRAFFng, the

alloy netal. coating (31) forned of _.Co-P is superior in abrasion .

resi st ancgirface themgofcohPrgdrEeRdn  of PERELERHe Yoitht Q@Fhe%lPﬂﬁhn?he nut
is not specifically limted, and a pipe joint inproved in nmounting and
denmount i nePPpekdr Fahc & urs hebt anneie Brrfasiaeifngha sakoxrekathecating
above-described nut (6) in known various pipe joint. Fig. 4 illustrates a
second enbbl) nert popbaepialke the it Laet arlditiyy (exdel ¢mpdnrish of entryA pjpe
joint (41) includes a first tubular joint nenber (42) and a second tubul ar
j oi nt nmenbherfi{mS)paraviaied |lgsmkhzarhdlys (2 a) 1vard dap teobmunocatibhgdwi t h
each other, an annul ar gasket (44) interposed between a right end surface
of the figst dabulrarsyla ntf mremhert i 2puntd deebhdeddmsunfrace ahtbhéehsecond
tubul ar joint menber (43), and a thrust ball bearing (45) that prevents
co-rotatipnpidhe segonsk tybulas Wweiilte nenberifg3persoiimeentdso ¢hechir st
tubul ar joint nenber (42) by the nut (6) screwed fromthe second tubul ar

joint menberv&A3)1stde 0t @ude ifdd 8k tbWidde jjeiinl: AREDEIa#AZ) 2 TBe gasket
(44) is square in cross section, and is formed with gasket hol ding annul ar

proj ecti onsyk@8)in§4ddrahesuhat aat ALl ¥ spat er iﬁ@ibb@_@sihntib}ﬁtéﬁ‘ﬂh?'
direction of abutting end surfaces of the respective joint nenbers (42),

(1) oS ECARE b 5, SBE0N, QIRPUIRI L SRl o ce fcher o
having the same £ilm thickness as the silver plating, the alloy
metal coating (31) formed of Co-P 1s superior in abrasion
resistance.

The configuration of the pipe joint other than the nut
is not specifically limited, and a pipe joint improved in
mounting and demounting performance is obtained by replacing
a nut with the above-described nut (6) in known various pipe
joint. Fig. 4 illustrates a second embodiment of a pipe joint
according to the invention.

A pipe joint (41) includes a first tubular joint member
(42) and a second tubular joint member (43) having fluid
channels (42a), (43a) communicating with each other, an annular
gasket (44) interposed between a right end surface of the first
tubular joint member (42), a left end surface of the second

tubular joint member (43), and a thrust ball bearing (45) that

12



As regards a configuration of a pipe joint other than the nut or, for
exanple, in a pipe joint in which a ferrule is used instead of the gaskets
(4), (44) as the sealing device, a pipe joint inproved in nounting and
denmounti ng performance i s obtained by replacing the nut with the nut (6)
descri bed _ above, Fig., S5illustrates a third enbodi nrent of a pipe
joint according to the invention_ A pipe joint (51) of the third enbodi nent
i ncludes first and second joint nenbers (52), (53) having fluid channels

(52a), (53e) comunicating with_each other,. an _annular gasket (54). an
Sl ar | PORATHRTS () e G (HE GECRBE FBRTLaAndo R e eht (5 hg=( 56)
fitted to an outer periphery of the retainer £55),
Ther especii%@f of it Hefber &S E5oyouULEs) JaEBE pRERPEEd (Gt hPEnstFaP et & ner
storage depressions (57), (58) on abutting end surfaces_thereof. I|nner
peri pher a$ceewedcksonnthfeseespectithulpst aPhBE BEBPEHe (dépr 838FP0RELP57) ,
(58) include | arge-dianeter inner periphery portions (57a) , (58a) on the
si des of tihe fAmst tnhuéad Butiaocestard (47nt | -Thawesdet (4é) Fepghsey
portions (57b) (58b) located axially opposite sides thereof. The retainer
(55) is fintedoto sepoidtnpnambfieis fhemeétwihergssberagboddpngssihnondas7)
(58) of the respective joint nenbers (52), (53 ) are fitted.
projections (46), (47) at substantially center portions in the

radial direction of abutting end surfaces of the respective
joint members (42), (43) respectively. In the second
embodiment, the sealing device is formed by the gasket (44)
and the gasket holding annular projections (46), (47).

As regards a configuration of a pipe joint other than
the nut or, for example, in a pipe joint in which a ferrule
is used instead of the gaskets (4), (44) as the sealing device,
a pipe joint improved in mounting and demounting performance
is obtained by replacing the nut with the nut (6) described

. above.

Fig. 5 illustrates a third embodiment of a pipe joint
according to the invention. A pipe joint (51) of the third
embodiment includes first and second joint members (52), (53)
having fluid channels (52a), (53a) communicating with each
other, an annular gasket (54), an annular retainer (55) holding
the gasket (54), and a resilient ring (56) fitted to an outer
periphery of the retainer (55).

The respective joint members (52), (53) areprovidedwith

annular retainer storage depressions (57), (58) on abutting

13



In the third enbodi nent, the sealing device is forned by the gasket (54) ,
the retainer (55) , the resilient ring ( 5 6 ) and the retai ner storage
depressions (57) , (58) The gasket (54) denonstrates a sealing
property by a plastic deformation thereof, and includes a | arge di aneter
portion (61) and a small dianmeter portion (62) having the sane inner
dianeter and a snaller outer dianeter than the |arge dianeter portion (61)
" The reéainer (55) includes a cylindrical retainer body (63)
aving an outer dianeter substantially equal, to the diapeters .of e
snalI-diéﬁﬁ%eFuFﬁﬁéﬁspe?$%ﬁ%?§'poﬂFFH%% %@ﬂﬁR N E )SB¥E$ﬁgsr€fbihg?
storage depressions (57), (58) , an annular projectin orfion 4), fornmed
i ntegral I5SWeR-1¥Re FetaliRer Eéﬂ?a@€3ﬁﬁﬂﬁf%ﬁﬁ9éfs|$bﬁtr§5éhaFP ?uéﬁan t he
outer dianeter of the |arge-dianeter inner periphery portions (57aé , (58a)
of the retargrrdsanetge u@@ﬁaés@%h@hesmm(gspn,s éﬁﬁaém ARfal) aPRgEBBve (65)
opening to an outer peripheral surface of the annular projecting portion

(64) . sides Tk gasketuiGa)gisend oswetaceoraeganprel -otanpErel 1aPEEY or
stainless steel; and the retainer (55) is forned, for exanple, of stainless
st eel . periphery portions (57b), (58b) located axially opposite sides

thereof. The retainer (55) is fitted to a portion where the
retainer storage depressions (57), (58) of the respective joint
members (52), (53) are fitted.

In the third embodiment, the sealing device is formed
by the gasket (54), the retainer (55), the resilient ring (56),
and the retainer storage depressions (57), (58).

The gasket (54) demonstrates a sealing property by a
plastic deformation thereof, and includes a large diameter
portion (61) and a small diameter portion (62) having the same
inner diameter and a smaller outer diameter than the large
diameter portion (61).

The retainer (55) includes a cylindrical retainer body
(63) having an outer diameter substantially equal to the
diameters of the small-diameter inner periphery portions (57b),
(58b) of the retainer storage depressions (57), (58), an
annular projecting portion (64) formed integrally with the
retainer body (63) and being slightly smaller than the outer
diameter of the large-diameter inner periphery portions (57a),
(58a) of the retainer storage depressions (57), (58), and an

annular groove (65) opening to an outer peripheral surface of

14



The retainer body (63) includes a thin portion (63a) having an inner

di aneter corresponding to the outer dianeter of the large dianeter portion
(61) of the gasket (54) and a thick portion (63b) having an inner dianeter
corresponding to the outer dianeter of the small dianeter portion (62) of

t he gasket (54) . The | arge dianeter portion (61) of the gasket
(54) is fitted to the radially inside of the thin portion (63a) of the
retai ner body (63), and the snmall dianmeter portion (62) of the gasket (54)
is fitted to the radially inside of the tgigk portion (63b) of the retainer
body (63)thespEtiiatel RrobsahdaryPpsFEPEn (B&/ween an inner peri pher al
surface of the thin portionﬂé63a) and an inner peripheral surface of the
thick portion (BBbpagkathd ddet aFnEPrBedy (®3)e¥d st med PAcESa ShotYder
portion (63c) configured to block the novenment of the gasket (54) in one

di recti oroii atehalagcas t et ecridonhe reftaviaar dP P edts sarradrifpr syample,

The annul ar groove (65) of the retainer (55) is fornmed into a substantially
ti-shape,ofammktaheleesi sfeal .ring (56) is fitted into the annul ar groove
(65) . The resilient ring (56) is referred to as a snap ring, which is a
netallic wire mimberethinéngbadegi r(éal)arincrlosiessect iloim i moot aoC- $hape, and
has resiliency in the radial direction. The resilient ring (56) is not
limted trathey siap dridig.diamctk dear icots gdpugrdciapes merbenschaviagetesi | i ency
such as an O-ring may be used.

of the large diameter portion (61) of the gasket (54) and a
thick portion (63b) having an inner diameter corresponding to
the outer diameter of the small diameter portion (62) of the
gasket (54).

The large diameter portion (61) of the gasket (54) is
fitted to the radially inside of the thin portion (63a) of the
retainer body (63), and the small diameter portion (62) of the
gasket (54) is fitted to the radially inside of the thick
portion (63b) of the retainer body (63) respectively. A
boundary portion between an inner peripheral surface of the
thin portion (63a) and an inner peripheral surface of the thick
portion (63b) of the retainer body (63) is formed into a
shoulder portion (63c¢) configured to block the movement of the
gasket (54) in one direction in the axial direction (leftward
direction in Fig. 5).

The annular groove (65) of the retainer (55) is formed
into a substantially U-shape, and the resilient ring (56) is
fitted into the annular groove (65). The resilient ring (56)

is referred to as a snap ring, which is a metallic wire member

15



The resilient ring (56) has an outer dianeter slightly larger than the

di aneter of the annular projecting portion (64) of the retainer (55) in a
free state. The depth of the annular groove (65) has a size which can
acconmmodate the resilient ring (56) entirely when being pushed therein

radi ally inward. The annul ar c. Troove (65) is not arranged at a
center of the retainer body (63) , but is fornmed as is deviated to one side
(leftward in the illustrated exanple) fromthe center, whereby the

resilient ring. %59%_is sandw ched bet ween one of t@e hoint e ehs (the
first joifftViRFber TiF THEPT | FUSFFat Tl exAhpitBFO( 52) “afdPhe rBi%i nef (55)
The pine joint (51) of the third enbodi nent is used in ,an assenbl ed state
in whi ch 9l FeRREYier (B8 196lidsl e apdsiast- (B8P $65ad1€8thE REuAPabl e and
denmount abl e, and the resilient ring (56) is fitted to the retainer (55) so
as to be Imuoatabirel te@d toehrfral B1NThendetaF hes (350 -sflaneshfP§ared to be
capabl e of holding any of the first and second joint nmenbers (52) , (53).
and assertidwimmyréei peentwr sedhwbshent Odirseri mewatbiengistlde shapes of the
abutting end surf aces of the joint. nenbers (52) , (53) Accordi ng
to the pipe joiThe (Bl9ilofertthe itrh r(d Eniedi menbutent dyanéteinel pahtigl es
fromthe outside is prevented and hence entry of fine particles fromthe
out si de iTd®géhehanutde chianralex of the annular projecting portion (64)

of the retainer (55) in a free state. The depth of the annular

groove (65) has a size which can accommodate the resilient ring

(56) entirely when being pushed therein radially inward.

The annular groove (65) is not arranged at a center of

the retainer body (63), but is formed as is deviated to one

side (leftward in the illustrated example) from the center,

whereby the resilient ring (56) is sandwiched between one of

the joint members (the first joint member in the illustrated

example) (52) and the retainer (55).

The pipe joint (51) of the third embodiment is used in

an assembled state in which the retainer (55) holds the gasket

(54) so as to be mountable and demountable, and the resilient

ring (56) is fitted to the retainer (55) so as to be mountable

and demountable. The retainer (55) is configured to be capable

of holding any of the first and second joint members (52), (53),

and assembly may be performed without discriminating the shapes

of the abutting end surfaces of the joint members (52), (53).

According to the pipe joint (51) of the third embodiment,

entry of fine particles from the outside is prevented and hence
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(53a) is prevented by fitting of the retainer body (63) having the sane
outer dianeter as the dianeter of the small-dianeter inner periphery
portions (5M , (58b) of the retainer storage depressions (57) , (58) and
the smal | -di aneter inner periphery portions (57b) (58b) of the retainer
storage depressions (.57) , (58) , and hence high cleanliness is

mai nt ai ned. Fig. 5 illustrates a state after the adeaua.te
tightening, and a high sealing property is obtained by the deformation of

the gasket (54) In , this state, end surfaces.qf .outer. peripheral portions
(52b), (53IBYTBPL hele OeFAGLE ?B?th'f“r?e%‘é?%g%slz‘at‘? t{‘%“ﬁo‘f ﬁia“ﬁa ?@Epecti ve
outer peripheral walls of the retainer storage depressions g%%% , %58) are
in tight todthct(3Mah iGapReBeRERd 6 fiftdtinghOlythe 1§l par aded 6fr om
the-outside is prevented. In addition, since a tactile feedback changes
when conthauing ttlyht spmey oftehe (iRt eRnssr sthe2)diangserhyh | §he
contact of the end surface of the outer peripheral portions (52h) ( 53b) of
t he respestaVe-fbametaenbensr(B52yiphess) parthonsspedblt o (88éh efhé&ne t he
outer peripheral portions (52h) (53b) of the respective joint nmenbers (52)
, (53) al sethaneratfarretd depotspienentshy, dbd)t agitdrd agall-diamet@Eth a
conbi nation of the configuration illustrated in Fig, 5 the Co-P alloy
met al coathingr (Bd)iphand ddreintts (6)7b)appbBed of tthd e tfliver sBeoceati ng
(32), higher cleanliness is achieved_

depressions (57), (58), and hence high cleanliness 1is

maintained.

Fig. 5illustrates a state after the adequate tightening,

and a high sealing property is obtained by the deformation of

the gasket (54). In this state, end surfaces of outer

peripheral portions (52b), (53b) of the respective joint

members (52), (53) forming respective outer peripheral walls

of the retainer storage depressions (57), (58) are in tight

contact with each other, so that entry of fine particles from

the outside 1s prevented. In addition, since a tactile

feedback changes when continuing tightening of the joint

members (52), (53) by tight contact of the end surface of the

outer peripheral portions (52b), (53b) of the respective joint

members (52), (53) with respect to each other, the outer

peripheral portions (52b), (53b) of the respective joint

members (52), (53) also have a function of preventing

overtightening.

With a combination of the configuration illustrated in

Fig. 5, the Co-P alloy metal coating (31), and the nut (6)
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What is Clainmed is: |. A pipe joint conprising: first and second
joint nmenbers having fluid channel s comruni cating with each ot her; a
seal ing device configured to seal an abutting portion between the both

j oi nt menbers; and a nut configured to couple the joint nmenbers with
respect to each other, wherein the nut is formed with a Co-P alloy

nmetal coating on an inner surface thereof.

applied with the fluorine coating (32), higher cleanliness is

achieved.
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2, The pipe joint according to Claiml, wherein a. fluorine coating is
applied, on the surface of the alloy netal coating, 3. The pipe joint
according to Claim1l or 2, wherein t he sealing device includes a
gasket and a retainer configured to hold the gasket and fitted to retainer
storage depressions provided respectively on abutting end surfaces of the
both joi nt nenbers, i nner peripheral surfaces or the retainer
storage depressions of the respective joint menbers include |arge-dianeter
i nner pe§h§¥er¥ poLtion on the side of the abutting end surfaces and
sHall-gi er’$ nne?1Peri pRéry. portions on axially opposite sides

t her eof

1. A pipe joint comprising:

first and second joint members having fluid channels
communicating with each other;

a sealing device configured to seal an abutting portion
between the both joint members; and

a nut configured to couple the joint members with respect
to each other, wherein

the nut is formed with a Co-P alloy metal coating on an

inner surface thereof.

2. The pipe joint according to Claim 1, wherein a
fluorine coating is applied on the surface of the alloy metal

coating.

3. The pipe joint according to Claim 1 or 2, wherein

the sealing device includes a gasket and a retainer
configured to hold the gasket and fitted to retainer storage
depressions provided respectively on abutting end surfaces of
the both joint members,

inner peripheral surfaces of the retainer storage
depressions of the respective Jjoint members include
large-diameter inner periphery portions on the side of the

abutting end surfaces and small-diameter inner periphery
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the retai
subst ant i
portions

formed integrally with the retai ner body,

an outer
resilient

ner includes a cylindrical retainer body having an outer dianeter
ally equal to the dianeters of the small-dianeter inner periphery
of the retainer storage depressions, an annul ar projecting portion

peri pheral surface of the annular projecting portion, and

ring configured to cause the joint nmenber to hold the retainer

fitted to the annul ar groove of the retainer.

portions on axially opposite sides thereof,

the retainer includes a cylindrical retainer body having
an outer diameter substantially equal to the diameters of the
small-diameter inner periphery portions of the retainer
storage depressions, an annular projecting portion formed
integrally with the retainer body, and an annular groove
opening to an outer peripheral surface of the annular
projecting portion, and

a resilient ring configured to cause the joint member
to hold the retainer is fitted to the annular groove of the

retainer.
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