FI TTI NG W TH LUBRI CATED FERRULE Rel at ed Applications
[0001] This application clains the benefit of United
WEL@ho8866% ovi si onal patent application serial POT82006/003909
60/ 652,631 filed on February 14, 2005 for Fitting with
Lubricated Ferrule, the entire disclosure of which is
fully incorporated herein by reference. Background
[0002] Fig. 1 illustrates a conduit fitting in which
the conduit-gripping ferrule makes a cut into the
surface of the conduit such as shown in U S. Patent
No. 2,179,127, the disclosure of which is incorporated
herein by reference. In this particular fitting,
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rear f&rhflE 129%4 Bigt hGhLeAGds WOREEBY if B interior surface, i.e. its surface facing

conduit 23. However, in this instance, recess 32 is located outboard of cutting edge 30 (i.e.
axially downstream of cutting edge 30 with respect to the end of the conduit), thereby leaving
a cylindrical zone or contact area 43 near or adjacent this cutting edge. See, col. 5, lines 2 to
6 of the ‘708 Patent. In addition, ferrule 27 can optionally be provided with an increasing
annular wall thickness “t” in the region adjacent recess 32 for affecting the way the ferrule
plastically deforms. See, col. 5, lines 24 to 47 of this patent. Other geometries are taught in

the “708 Patent including ferrules that do not use the interior recess or the tapered outer wall.
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Brief Description of the Drawings

J0008] The present invention may be more readily understood by reference to the
following drawings wherein:

[0009] Fig. 1 is schematic view, partly in cross-section, illustrating a bite-type fitting
such as shown in U.S. Patent No. 2,179,127;



deformation grip-type fitting such as shown in Figs.
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'S use reinto refer to bot
used to refer to conduit having particular inside diameters, while “tube” was the term

traditionally used to refer to conduit having particular outside diameters. Thus, “2 inch pipe”
was understood as referring to a conduit having a 2 inch inside diameter, while “2 inch tube”
was understood as referring to a conduit having a 2 inch outside diameter. Wall thicknesses
may also have been different. Later, the convention regarding “pipe” changed so as to as to
standardize on fixed outside diameters as well. Today, pipes and tubes are made by the same
processes and have the same structure. Therefore, “conduit” is used herein to refer to both
pipes and tubes, unless otherwise indicated. Finally, “union” is used herein to refer to the

combination of a conduit and a fitting, not just the fitting.
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inventiohli§ By p1RH S chMetind@1cBRRMBon grip-type fittings such as illustrated in the above
Figs. 2 and 3 and also in Figs. 2-28 of the ‘708 Patent in which a cutting edge 30 (Fig. 2
herein) formed by the nose of a ferrule bites into the wall of the conduit, with the shape of the
ferrule being such that a contact zone 402 of high pressure is formed outboard of region 400
of highest pressure.

[0020] In addition, the present invention is also applicable to other fittings using
multiple ferrules and/or gripping rings, as well as fittings based on a single ferrule or gripping

ring. For example, the present invention is also applicable to the single ferrule type fittings



Figs. 2 and 3 and also in Figs. 2-28 of the '708
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space 413 is formed between conduit 23 and ferrule 27
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ener ous anou
posmgn Additional lubncant can also be applied after the ferrule is slid into place, if

desired. As illustrated in Fig. 4 which shows the union before pull-up, this will normally
cause lubricant 419 to be received in recess 32 formed in the interior surface of ferrule 27.
This will also cause a layer or film of lubricant (not shown) to be present between the wall of
conduit 23 and the engaging surface of ferrule 27 in at least some and usually all of contact
zone 402. Final tightening of the fitting (pull-up) will then cause the lubricant in recess 32 to
substantially and/or essentially completely fill annular space 413 formed by the pull-up
operation, at least in most situations, because the open volume defined by this annular space

is so small.
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combining the lubricant with a suitable carrier and then allowing the carrier to evaporate after

lubricant application. For example, lubricants can be combined with organic solvents such as
mineral oil and other suitable petroleum distillates or they can be emulsified in water for this
purpose. Carrier/lubricant weight ratios in such compositions can vary widely and any such
ratios can be used. Typically, carrier/lubricant ratios as high as about 10/1 can be used,
although ratios of about 5/1 or less, more typically about 4/1 or less, or 3/1 or less, 2/1 or less,
1/1 or less, 0.5/1 or less, etc. can be used. Of course, no carrier at all can also be used.

Additives for increasing viscosity can also be used for providing thicker layers of applied



[0027] The manner in which an abundance of | ubricant
is provided to the union is not critical and any
wo e@hosspee can be used. For exanpl e, the | ubriBemUSmas003909
be applied to one, sonme or all of the conponents
formng the union (i.e. the conduit, ferrules and/or
lubric&it, &id PEicBnéierigbicdny afteppulhgp. S*Hgaydlm,ofcthatabpﬂg;atlon technique
rolllng, brushing or like |IC?tI0n techni g ?
used, EWV@W@@H%MMQS ricauleivgr 1580 thab piteg i o dbundance
an be applied after the parts are at |east
thm#%gégﬁgg%§genbled together, before or after finger
TheLﬂMQH@Enlng, so long as there is sufficient relative

vemne dur final, assenbl y and/ or |l 0_t hat
0029 P RessAEG R B RreNE ey BT & coBee s hohang 458 resut of
graviti PRl thOEEndiBbOthatl ﬂl@tﬁthH% uﬁfUﬁU&}Ill B¢ ukstbrangaiich functions as a
appl i ed can be control y conbining t the |ubricant

lubricguttumder theser comdéions (g eWhlah ale@lﬁ@ws #ha ewifigientind faefiqn legtween the

oasc GBS B U AT SR Py R 02 o

be usedSasthd Ribdicartiih i ste@inhBivestitnl dbtLniléd include Mineral oils, oils derived
distillates or they can be enulsified in water

from goai &r 9y ﬁb’é@eveg@abhe.%w imel eidsn hydrerigrked qifs Qfgeqlﬂ%émocracked

pura TR, S A VG A e, B AYED SRR i

hydroBematiged peir@fﬁhsppoﬁyblphmﬂﬁms ablybotegd, alkylbeszenés, @btylglycols esters

such %ﬁ I;quggs%elrse S?ﬁl@{cﬁ@é Xy ? lflc%lre Ogytsallﬁx/njl%%e? rix@gsﬁ%gg%ers estllicone oils

and t}féal‘ikebe W28 ils Ghn BRUSSE® nedtqi.6.25§ is§Tor dhey?édn KAProRt®A Wigh various
used. Additives for increasing viscosity can al so be

add1tmfsseWeﬂ oknqyrovi dhe gulvrinank endustay esush ofs eipsiniee girasine c?é@ﬁtl’[s wear-

hence..nor e C af t er.p e

reducffgte g AP Mg et S et B; dSTBHBhG, ERP £, agers,

and tHeUlEd, CRAticEIAP ekanples aRPYarRAls $U-doaile naﬂytﬁrenmnldonqmun@wsuch as
abundance of lubricant is_present., The Lubricant

molytjdgnwy) dithkigeaibmagip,y vaigusnailspiuhle @h?ﬁphoméls | Goganoyngs,  arious oil-

solubl%%n%b ofiy %ﬁ.m{l%j&t\é'h A9z ?d@p&? o&) hg{e%”mgwi? gfﬁﬁe 1&1%

[0030]Nh [ C h ﬂ_ntpﬁd lubrisarssofgpattitalar ﬁﬂafrbst uredosettha sehibitrpdiot] iheatgesistance
whi ch. decr eases, t he CO?ffllﬁl ent of fricti.o

such g5dbReRAdaI Hialnsh gogkst sed de fmulye injfrmgheoreigistign engine motor
oils, s@%ng %gg uh Bt rhlﬁgr FiRR5, HHatbii 519 rrie@hﬁ@ﬂk%temﬁ@ﬂf‘onﬁ@c?r)&%@ﬁ I, Group

e used as t u rlcant In the present 1 nvention.
10, Grﬁ:palﬁ;l(hsup ¢ low owp Neraad oids d5the ARIBade Oillateréhange Guadelines can

ve st 1P SRR B8 BeReiy- APE e ot g ot 7
%,Qhér% typioHly R fch& a8bhtBOGHt 3] HldWspecidliyelk akt abbxEIPhES, pzfrafﬁns are
synthetic oils include hydr0|soner|zed parafflns

interegiigy gulgmédumq@gts ngiq/@@mé@ly amﬁ%h@g il having iodine numbers of
less th lé:qesséctﬁ 4 a%ﬁte‘\a/eﬁc' less than 1, as determined by ASTM D 460, are especially

interesting.

[0031] Examples of particular lubricants been found useful in accordance with the
present invention include hydrotreated mineral oils such as the Parpreme line of severely
hydrotreated paraffinic process oils available from Universal Oil, Inc. of Cleveland, Ohio,
and especially Parpreme Heavy; the Shellflex® line of hydrotreated residual oils available
from Shell Oil Company of Houston, Texas, and especially Shellflex® 2790; the Mobil DTE

20 Series of petroleum hydrocarbon hydraulic oils available from Exxon Mobile Corporation



such as pol yesters of dibasic carboxylic acid esters,
al kyl ene oxi de polyners, silicone oils and the |iKke.
w0886k can be used neat (i.e., as is) or tPEYUSENG/003909
be provided with various additives well known in the
| ubricant industry such as extrenme pressure agents,
of Famﬁm Merglmlal aml a@emaﬁy, Mobilt DGR 3fpdhé Mots Vespeis3rit08, Series of

v LR 3, S0 0 SEntoe 20t 0P BHEL S A iy

especfiﬂ{ﬂlbl@Eﬂ U GRNRSUNDS; SHE hthé‘Shr{éDbF bffe@¢Mmineral oils available from
hi ocar bamat e, various oil-sol ubl e pho ghorous

Walloyendd (radepany axf |S@ugg&3’nllles &his | aad zspreiadlynyy Supngolg 2890. Castor
oil, WF%%%B? ! tﬁg%l Iga?t E 1&18 hg%g cgag " Q%)EB% it edj %% arne%a{sko Oé'l filled with

metallibgiber flhlgd, exhi bit good heat resistance such as those
made with the base stocks used to fornmul ate intern
[0032¢ o b us e nvisesitneofnbeokiawd | lgbrieanf jie ek eitical and Wecally, liquid

h |
lubnc@tg S)g a }”V%Q%SE:% cféfx ’b% (338({1.;;?1:0}1?&1 %%W%Q%/'tﬂe l?%t}d ﬂig) avglél have a
viscogityl ﬁom)hbdsdtd tARI0,(Ba8t @ KO (h,tmonehwlgail}ahodemm‘esl,m&ﬁ@ 40° C
used. t e from petrol eumderived
, and mggalg{ g‘ﬁé ﬁ@@“ﬁ@gst about 70 wt.% nore
Examb¥Ri cal |y at |east about 80 wt.% and especially at
east about 90 wt.% paraffins are interesting. Liquid
[0033] ubr i c&mtogdaraidembreo thaneughly dpseridt ftheinsessat envehtien, the following
Qpers of less than 9, less than 4 and

n
Worklgggﬁarg%lgssarteﬁ’&%‘” as determ ned by ASTM D 460, are

[0034?38 peci & kychl é)zfaﬁqua@teu Dyinch QOnddit fxasnpoas AW PIOLL étgivleds steel and
ubri cants been found useful in accordance with the

having B outside; digiaeter oh V4 tadt iierh Wisdped dapsgllal drdprmation|gip-type two-
- I fr sever.el

e Y65 D FRORLERBe0ls SENCLE Yo O Lhe 8 Hng i

resistaln&e ofothe Woadeit aletbrmézteido, Thmdwes den¢ dlyl fixiRgripe diténg in a jig and

vibrati B¢ UBGTF 458 61 1 SROHBI® (o eRopbs. PGl 1S Vitations per
mlnutge% ?@tal ARG £ ges(&'eﬂ b3 Bl ddd £xdih) al?e%%ngtéﬁ%ﬂVQPO boBAT&ich and

Series of petrol eum hydrocarbon hydraulic oil
then @veamirang ‘éleftotahmEnlmmf vikvatica «@olep thaheaumnst beéire f:@ndult failure.
i rgini

10035 ol P PORPGEH T £¥P Ro Py diRr PR MRS APBURD 4 fesconduit or

fitting2V &h |a2bdcBnd I &lﬂ%i‘ QBmiakIivE e@@ﬂh RE,2kd 1N oP kerfiRdblid ¥bricants were
i rginia an espeC|aI Mobi | acuollne(r) 146; and

appliedrhy variegs dfffe\rm@pmlwwte@mme&wﬂudam eleetranigting) loyy tqmperature
carbu%e{tlogoa!m%%gﬁf@g{c %)fg;‘f]icgtko m E%ase &?luSﬁPa%% ﬁ‘é\ld%g \c{% and/or

uprene yceri of

greasd-liké BetsttenhcacCilaa tmaan gﬁJL@Q)flmmpSﬁuﬁvaﬁxp‘eiﬁn@ﬁ@ tliquidoliubricants were
filled with netallic si|ver, fl ake.

sparingl s gpdiet jo Bre r@%refewwfdm ﬁﬁm.gdaa{rqlpplgg H%Ft Ile&qurq info-fhe Lyicant and
then HAMIfE!Y ferhiil@4h%h centrifuge to remove excess lubricant. In some of these

examples, the thickness of the lubricant coating was further controlled by combining the

lubricant with mineral oil as a carrier. In a final group of experiments, liquid lubricants were
generously applied so as to achieve an abundance of lubricant in annular space 413 outboard
of this contact zone. This was done by brushing and/or spraying the lubricant (without
dilution with a carrier) onto the conduit in the region of contact zone 402 and annular space

413 and then sliding the rear ferrule into position followed by pull-up.



| ubricants of any viscosity can be used. Nornally,
however, the liquid lubricant will have a viscosity
wo e@aiostsetit 1 to 10,000 cSt @40 C, nore typi cetT/¥S2006/003909

about 200 to 1,000 cSt @40 C, and especially about

440 to 500 cSt @40 C. Exanples [0033] In order to
[0036]fTD|r|e t iThe Qh'@ht@&s defs thel hxlbribdllﬁ {adag N ihgvmmpamtivet beamples was

ol l owi ng working exanpl es are provi ded. [0034 i .
deterngigedi by 2 sliFsptoxidation carben coplapgrer %ﬁf%a%t PBHJPRPWL 9 e union were
assemPlel NFRRS ,Séa%ﬁlex%ﬁlet\%(é O8riéd ofh BlutdBerdd BIRES For YevdlOping more

to 3A|ncK was Jjolhed to a collet deformation
accuraje dgat ype twoferrule fitting of the type illustrated

i n, Fi.gs. 3, 4 and 4A above and the .fretting.fat}gu
10037} Bu e iensts S it RoGE s e RO gt R
fixing the fitting in a jjlr agd vi brating the renote
end of the conduit at a f &HE ncy of about 3,500 full
cycl e vibrations PLl)er ni nk¥RIICaRt ot al al ternati ng
Nonest r esNodebrpant qrithes suriace teratinenf|wasused i ng strain of
Ag Pagte(gOléaéthcail%Pl‘ijtaltxlFH: wGt 88 F.9) QE/G% Retd pbgd nunber of
Vi bra es e

tiron cyc occurred ore conduit failure.
BN [ 0035 baromnitiids tirscpompdar ardsveppbsd hptiveen fiordlelbnd dbhstimmediately
was apgfbregohlitwp.t he conduit or fitting hi a second

.,group,of c ar.ati.ve exanpl es olid or ., senjspli
oxidd oy T AT pESBREE Jhvr ionyFeq dp 66 Sdine AREHpS i . Patent No,
appl i Eat’-SRS Pas frmgdes the, ng el ectropl ating, |ow
Shellfl&MPERREIHIR® OFOD UL IAZ Ry drBffeARreSidURI 6i1 BRYiSE @tiscosity of about 494
appl i gt @O°U‘a[vitaﬂ§olé #36 Sell G@Uoﬁﬁﬁg??f‘ﬁﬁhﬁgn,are%%

and/ or grease- e consistency. In hird group of )

ParpreroepaPaipianes Eepey i-rehtssyertlyquydiotrested panafisniquarecess oil having a
spar i nigtositapel peaitt 448 kSt r@ad07C mvailablofiroph difiversal n@il, Inc. of
by di piéventh@hiberrul e into the l[ubricant and then

A TR Y
the | gbrabeun?8Lostt e Wes ¢ urtanablec Bt o peyepyOil Company of
conbi Sirpggsyile, Pbisri cant with mineral oil as a carrier,

castOll @ T rPa.‘lCagf'oglml of (&eggﬁ%f%tﬁ cabtb il brb@iRE e b S viscosity of
of T uld oy 0 SRR @ ToatTalf§ SRS IAL S R AN OA C6impany of
conta esg(geﬂi. %?%S%s done by brushi ng and/ or

Ag Pspy ay SflgertHustel -uQaston0il f{lvddtwiochibbalit BOtvwtda sili¢rmetal flake and about

carri 5 )wt9hbPothBesotidn@stidanisn t he regi on of contact
2 and annul ar space 41? then slid t he

40 ] d i
AgPlign; Suyeilge i gohd laver efmetal festlaer WP %%ﬂtﬁoplfge%[%%me ferrule

Wax The t hi KRessapbué Parditibh weggd coating in the
conpar ative exanples was determ ned by a direct

DTE 8&i dathi peirobssnbbyrdreerbombaang baisepstyt tebewinplopin@s4GC available
t he ufioonExweméVakideObipethtiofiof Ehirfax, ¥agieexanpl e was

Vac 128" | %/%cgoliltneeﬂg gﬂg&belﬁfreﬁﬁéﬁeosasé 8f hg\%}ég la%écggtm about 448 cSt. @

40° C available from Exxon Mobile Corporation of Fairfax, Virginia




accur at e dat a.
were tested are identified in the follow ng Table 1:
wa awbmessbes ubri cants None No | ubricant or ot herPEUUER0€003909
treatment was used Ag Paste Castor Ol

about 28 wt.

%

[0037] The different

silver

met al

cont ai ni

| ubri cants that

ng

fl ake BN A boron nitride

dTie pauliesbiwmsd aepki foethhe thecfoio® grTdbée 2ind t ube

i medi ately before pull-up. Oxide An oxide surface

| ayer produced in the mannerrgdgszri bed in U S. Patent
No. 6,547,888 was formedenrstUnel eyl € Shel | flex

St e| | bbﬁ ) 2790 ="AThydrotTeatred resijaual ol haV| NHAve Cvol
a dm u: about %l\?e%tt/ g VcI | abl e |R@m- U:;fﬂ yeles
s m Uaid 35 COF Paaa{sme Fail
v Ig%w Aoy w&s@t ey EOORV oL OBleE 7| Failure
Ex. h \;n'nn vilscasit gl ?j? éﬂ 44 'ﬁ—ﬁ @ Oc g\' f];%bcye (OOO s)
Grp ¥ flom Unj versal| O I I nc. of d eveI and, Ohi o V\D:‘,O WOCO
Sypr.ene..2600..-A nptrnl eum.di.stillate.(m.neral..pi.l.)
A havi By a @PFcqdlang of jabout 481 c™MA @40 & available| 322
fromVallover. Q.. . Conpany..of . Strongsville,. Ohipo.Cast
Grp il C. P. Castjor Gl ~ A highly refined castor|oil
prioduct | having a viscasity of labout 6.3-6.8 Stokes @
B 25 Cravai0.63 ¢ AgPiateThe Yor k CGasd.0001Gnl| CoBpany olN 624
Wastfel d, Newl|Jersey Ag Paste ISi|ver Paste ~ Castor
C Gl |l edlo3d tjBMbout 130 wt. % s+0.0&F inmgt al 2f | ake a&hd 482
about 1% wt. %of other| solid lubricants. Ag Pl ate
D Siilvey Pl@oss + @igel 1d [ayer of ndtalliic skl ver was 548
eliectropl ated jonto the ferrul e WVax A bllend of vari ous
Grp pdtrol eim waxgs DTE 26 A pet rol eum hydrjocar bon| havi ng
a |viscosity off about 7 1 cSt. @40 C avail able|from
E EXX0D, Mobid g Tgpffigl 10N off Fai Fijax3o VIrgiTg a VacnNL46] 1,052
Vacuol i ne 146 ~ Sol vent refined base oi|l having a
F VIISCOSTTY0. 035 adtinegss ¢=84 @) 10-30 10 N 995
G’ Y% | 0.035 | Shellflex 3/1 10-30 8 N 2,384
H’ Y 0.035 | Shellflex 3/1 10-30 9 N 2,276
I Ya 0.049 | Shellflex 3/1 46 7 N 996
J Ya 0.049 | Parpreme 4/1 19 6 N 1,373
K Ya 0.049 | Parpreme 2/1 41 6 N 1,519
L Ya 0.049 | Parpreme 4/3 52 6 N 963
M Ya 0.049 | Parpreme neat 230 6 N 3,889
N Ya 0.049 | DTE 26 neat 88 2 N 1,310
O Ya 0.049 | Vac 146 1.5/1 48 2 N 2,311
Grp 4
1 Ya 0.035 | Parpreme neat 4 18,468
2 Ya 0.035 | WOCO neat 4 10,061
3 Ya 0.065 | Shellflex neat 2 Y 7,764

10




40 C avail able from Exxon Mobil e Corporation of
VirginiaThe results obtained are set forth in
wo b@efogdcbow ng Tabl e 2: Tabl e 20. 035 Ag Past e PEBUS2006/003909

Fai r f ax,

4,089 0.060 Cast G|

1. Cond

Jit Har

dness

neat U | T93q 07035 WAx neat 489
75 RB 2. Conduit Hardness

87

P RB 3% Comudds
cdn be seen th

Heg Plasés S
at the f

=% RB
atigue ¢

[ 0038]
ycle life

F

rongTab t

of eac

ey i
h uni on

4,089

4 madevw t ND.860 U
ne 402

Z(Q

f or ng

l[dscofit
d bet wee

beinagt pr
n the co

ovi ded in
nduit ang

the co
the re

| etyl ng
ar

1,930

Qferrule

aj.03ne

wat ting,

dateq

sured by

theqgcyc| esy 489

D

until failure, increased signifficantly|relative to th

-

sanme titting when Tubricant was absent fromthi's zone.

1. cokahﬁgyﬁﬁgﬁmbg R@" abundance of a liquid lubricant was
2. Cohfit HaRdeldL g pOPen vol une adj acent this colleting
89&@2

- I ar space 413), particularly good
3 Coﬁ%@ﬁﬁ?s ﬁéﬁe i ned (Exanples 1-4), especially when
eat | ubric
ZribIcan DESSEH

t 1-
[0038 rr‘pa: fc’c;n? 2 D se rtihe?%gglg%gy pdi Sygpg@ union made

with al{ﬁBhéanE Bélhg hedvidddtin t@é@ﬁhﬁ% &Mx?e @Qaﬁﬁjngd ’Setkwréeﬂ\’tﬂe%n@ﬁt and the
iquid lubricant was used 000 cycles until
rear félalﬂlb wfethe filtingyeds rrassu@ah’pmrthct |cy<EleEmahbfa$1uM |1ncmhaed teignificantly

relativt(sge é@% rs%alﬁ 0\2121 ﬁchl? e‘fcxlfflsltj? {’r | n abl&]lg\?m preover, when an

abundbhe &S0 frid RibRR RS FdsTh@ddddiatthe bﬁbrﬁaﬁﬁﬁ&hé’ aﬂy(é@en\t\ﬂtﬁ1§" cdI®ing zone,
present 1nvention, the fatigue cycle life of such

(i.e., epplar sppsedA). rartiquarbaged r§€lﬁ§t‘&¢f?|0é>tﬂllged( (Exemplpy 1a4), especially
when %%g-;r?{lcgﬁt I%Héa‘ﬁ&%er%)us&? ZI8e nﬁjesVY' §)h L%@ﬁirw fof qunll%la,i %xample 1

uni ons not i nctu an ‘abundance o
(18,448,0810i (ﬁ}@r&s untih dtgle) Wile ODM‘I}‘Jaﬁltllvb fExaniplEXaRPVIgEiCH nedRuid lubricant
SO 1A tinmes rea er_ than _that of Conparative
%A;f#a 200 s lat 1i11 fy q%% 28 FYRuah Conmpatative dpcample M i which the
same OPﬁEérﬁ

ks uﬁ\aﬁb&%@'l e ngf! n(%gg RWC} u%h?faﬂhfy)m t hat

Conparati ve Exa bricant was
[0039].1 sed. Thvdl theeime foh apprebigteldhatgireaccyclarcd with tledf present invention,

e S S A B 60T 85 RSS20 g B st of t e

Al Va
2) corﬂ%&%'&ﬁth' diN&RdedfeRical bR BotAhcladindGn a%gnda'fﬁge QF 1i§¥i@Nubricant.
Indeedhghe icside e 9d

nmore conpared with otherwi se rdentical unions
ampéfuil dvasisiomiechrtt tinfes (M@}erAhmh&w@ lof Sivinyparative
I_ment
Exam@e s@ﬁpg\gﬁ)gg Bove. 'éolu?da i Q%Togmﬁ

3F Hqte sI n\él atm%antt Fﬁsgf gnd some 57

times gRchkdri that Hensf @ﬁnﬂwatmdl@xamﬁ?hgggn which no lubrlcant was used This
shows that the fatigue cycle life of fittings defining contact zones of high gripping pressure
can be easily be increased through the present invention by factors of 5, 10, 20, 30 or even 50
or more compared with otherwise identical unions not including a liquid lubricant.

[0040]

described above, it should be appreciated that many modifications can be made without

Although only a few embodiments of the present invention have been
departing from the spirit and scope of the invention. All such modifications are intended to

be included within the scope of the present invention, which is to be limited only by the

following claims.

11




departing fromthe spirit and scope of the invention.
Al'l such nodifications are intended to be included
wowdaokiossethe scope of the present invention, whPChUS®06/@3909
be limted only by the following clains.Cains: 1. A
union in which a conduit is joined to a fitting so as
Claimd: 0 form a contact zone of high gripping pressure

bet ween the wall of the, conduit ag_d an en
slur f ach usiontipavbach 3 g;qpélulttlmogne@aﬂla Hiing %@%ﬁ gJPWS a contact zone of
high glqv\gé FQ g#eg?ﬁg bEtl&% h e Wan of th'@'cgﬁ@tﬁf arkl a[neét%aglﬁg @Eﬁaderbfttﬂ@ﬁttmg,

e COI’] urt, an open vol une bei ng or ma
this conkeet @oneobeiag joadmatd bhite egivnacft highese stressefofmed im @he wall of the

condullén%vlogge:ng an undg%&:,eqd\}&t uj g altdaja%érlltﬁ oﬁc'méz?c%t ohg at?tg fitting
includihg a‘ﬁ'ﬁﬁﬁﬁiaﬂcé bﬂl‘xk?] Wd WibRich@an bt le§st apRticcbftiBis@pen Odilufmr e
e

component s of uni on so that, upon pull-up, liquid
Iubrlcant wi Il be present betmeen the wall of the

ndU| and. th f n

Zost TEBRiehost SRAT T el R Hordoaft I bR, khofl or more
compdh%ﬁ'tls QS\the t&ﬁl@ﬁ %b Rhithep@opilaap, liqie hitsicantj wiletd ptehent between the

regi on of est stress and further. wherein the o g0

wall of Fie peadis aratj %@@@ﬁtg% surkastoa dhe Et?ﬁg in at Iegg & pArieR BF this contact
claim3, in V\hlch the fitting of the union is a
bite-type fitting. 5. The union of claim3, in which
the fitting of the union is a coIIeting defornation

grip-type fjtti 6., The union of c erei .
tfre co 'ﬁ? UG @Q%@%I\%eratpl tg‘et%?BE‘Ct rz?rt"? ﬁgg ﬁwgceé’? t%?’) region of
highes} Sfésd 'aﬁd %drﬁfet BBeRAVInR@pen (610Rk if Aljhdehethardn@ct 2ae

e rear ferrule having a nose which engages
the vvaII of the conduit thereby form ng the region of
h| ghest, str.ess.in.t f y .
ot 1 S YRR Bf K A i Phish s el SPALHblsnh  Blitype fiting
ferrule, and wherein the rear ferrule and the conduit

after uI | -up define an annul ar space ou%board of .th 1
cbnt acThe awéen 10hi daighrul igr WajshcihecBRing AT Mg tien is acolleting

ricant. 7. The union of claim1, in
defomvﬁ%g%%?’htgp?%grl tcant is a mneral oil, an oil derived
fromcoal tar or shale, a veget able oil, an ani nal
oil, a hydrocr cked tic mxtuyresqs,.. .
t fier eoffhe gnioppd Gty Werﬁpéﬁ Q eting c%mrgﬁtti)]ﬁgnp-ltype fitting 1s a
two ferAfE ! hb\ﬁ asﬁfgﬂthi%ﬁhlé Md a $&IrEirElR, tHcOMat RENJE BEving a nose

consi st hydr oi soneri zed parafflns
whichpmigygds plnawhléfof tie, copdiiy ﬂm@ryéormmg the region of highest stress in the wall

of Pt s i Wb o SRR eR £ saF YA Tfule, and wherein

the red feh@RNd the conduit after pull-up deﬁne an annular space outboard of the contact

zone.

zone, this annular space containing the abundance of lubricant.
7. The union of claim 1, in which the lubricant is a mineral oil, an oil derived
from coal tar or shale, a vegetable oil, an animal oil, a hydrocracked oil, a synthetic oil or

mixtures thereof.,

8. The union of claim 7, in which the lubricant is a synthetic oil selected from the

group consisting of hydroisomerized paraffins, polyalphaolefins, polybutene, alkylbenzenes,
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oils and m xtures thereof. 9. The union of claim8, in
which the lubricant is nade froma petrol eum derived
whawe/0gsehs 10. The union of claim9, in which p&EUS2006/003909

petrol eum derived base oil contains at |east about 70

w. % paraffins. 11. A union in which a conduit is
polygliyoolsepolyestars bof tdibasy ebagylit acidoesters, alkyleme bxidepelyofers, silicone

rgh@h r| pln? pressure between the wall of the conduit
oils ang gt H9l'ng surface of the fitting, this contact

zone belng out board of the region of highest stress

formed in the wall of the conduit, an open vol une

b&i ng Tbe meigniof claire & Whlcadheb@npartt i$ Blade froaca petepdenm-derived
the fitting including sufficient liquid lubricant in
his open volunme to increase the fatigue cycle life of

the union by a factor of at least two relative to an

ot herwi se identical union not includin .any_ |l ubricant.

120. A Fheusiss of slaimnd e adiieiythe strelswmyisaved, base ofljcogtaip at least
abmﬂ?O%R@DﬁmQ@&Eeen a conduit and a fitting in which a

tact zone of hi gh gripping pressure is created upon

pul | -up between the wall of the conduit and an

engagi ng surface, f th jttin IS cont zone

baPng. CuRHoR v Bich erfenebsdeingy o Blieso dp Fekupapagt zone of
: I
high gripplppri@lts Wty LHnE AR e AIARGNI LR CHERINEURSAce of the fting
this contectezme dmnw owbogydiafdhe dégion ah highesidirese fermed lquthd wall of the

condullt gn o%%rq tVo futaé ]é)emg E}grmead R in te Hiory ];djgclgen% (08 cont\éc% zonge, the fitting

base 0111

including sufficient liquid lubricant in this open volume to increase the fatigue cycle life of
the union by a factor of at least two relative to an otherwise identical union not including any

lubricant.

12. A process for increasing the fatigue cycle life of a union between a conduit
and a fitting in which a contact zone of high gripping pressure is created upon pull-up
between the wall of the conduit and an engaging surface of the fitting, this contact zone being
outboard of the region of highest stress formed in the wall of the conduit, an open volume
being formed in the union adjacent this contact zone,

the process comprising including an abundance of liquid lubricant in at least a portion

of this open volume.
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