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2217400 Hi gh Tenperature Metallic Gasket 5 This invention rel séﬁehé’bﬂLﬁb
to gaskets and nore particularly to high tenperature netallic gaskets :
In general gaskets conprise a base sheet of uniformthickness which nay be
of nmet or of a fibrous conpositibn held together-by a suitable bonding
agent ,* and a defornmabl e el astoner coat or bead 15 which nmay cover all or
only selected areas of the sheet. In use, the coat or bead deforns or
spreads under pressure of forcing together the conponents between which the
gasket material lies and provides a fluid tight seal between the parts. 20
At present, gaskets designed to function at high tenperatures are

manuf actured fromtwo or three ply Ianlnates conS|st|ng of one or two netal
sheets and one or three aslpdghO Tembest =0 W i HTi Nates are -
expensive to manufacture and require 25  excesslve abor and material .

Al so the use of asbestos has becone increasingly regarded as toxic and
unsafe to handle. U S. Patent 4,544,169 issued to David A. Cobb, et al. on
Cct ober 1, 1985 di scl oses | e I t ,assenbly
including a first metallic Til% nggtéig%'o%ﬁ itteg 3‘*“%%% lgnand%}lé%

| ocat ed t her ebeBRdemare particudariy §napéqbftﬁmvaqaauuq;masaﬂdisealed The
wire can al so bgaridtsa! | y enbedded into one of the sheets. 35

10 :
~In general, gaskets comprlse a base sheet of
unlform thickness which may be of metal or of a
\~( fibrous composition held.together by a suitable
bonding agent, and a deformable elastomer coat or bead
15 which may cover all or only selected areas of the
sheet. 1In use, the coat or bead deforms or spreads
under pressure of forcing together the components
between which the gasket material liés and provides a
fluid tight seal between the parts. .
20 " At present, gaskets designed to function at
high temperathres are manufactured from two or three
'ply laminates consisting of one or two metal sheets
and one or three asbestos sheets. However, these
laminates are expensive to manufacture and require
' 25  excessive labor and material. Also the use of
asbestos has become increasingly regarded as toxic and
unsafe to handle. o :
U.S. Patent 4,544,169 issued to David a.
Cobb, et al. on October 1, 1985 discloses a high
30 temperature resistant_gasket assembly including a
first metallic sheet, a second metallic sheet and a
wire located therebetween to surround the shape of the
~ opening to be sealed. The wire can also be partially
- embedded into one of the sheets.
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. 2 U S Patent 2,289,620 issued to Wlburn F. Bernstein on July 14, 1942

. discloses a cylinder head'gasket conpri sed of a sheet of netal blanked to
conformto a conbustion opening, nmetal particles deposited on and
|nt|nately joined 5 to the face of said gasket about the conbustlonXJJ
openi ngs to provide a por ous roughened supface and a coating of a heat
convertible synthetic resin covering and anchored to the porous surface of
the netal particl es.$0 P£eént &, 299062 Peismasd tﬁiﬁm)lbuﬂder.hevdrﬁ@ﬂeﬂx%k

10 on Teonthy 2 G8ua d14iedad 5 o0 Slhed BeaBPYEkket hpnirERO":

t ubes wherei nofha rsi‘reetreeﬁl metalli hlarikess toccohfiorn ot la ccombpustiioni | e

Mk agﬁ}.f#g? r@i@ﬁ% Be! @A’Egﬂe&k@n% iﬁ%&gﬁ’é&i# %&ﬁﬁecf :

surfaces on e ring orce Is applie

nmetal rirys ukeithe If@%ﬂfe?a}%GG§kﬁﬁ&m%r copbustioncepentngsdtRar s
to the plat edpfwiaé% ﬁ@i‘é\i‘ﬂﬁo RO HurERRle Gridnal coaleiﬁgl o¥. amgat '

tenperature i ca S asket Man asket
material s ar eggpﬁf)yéilaﬂ%begngpggiﬁegps(igugﬁve&'gpg dg gﬁﬁg

are tentativepgrabs estvfdces ofhdihe qmetal bpartioiesutol sead. tTteasspmebl ens’
as nenti oned c crease cost and use toxic
materi al s m@%@g?eeﬁgg?e ﬁiﬁ?&éf ﬁ%éﬁd%ﬂaeﬁ%eé%resent invention is
directed@o over cdf@g BnS. orPabentof 34 193 p920| chasued scko f Reberlk o\R.
According to ¢hEpérySH].i 88 %lrmto'ﬂ'étﬁ agket 1b@¢5 HBAbsREe Hat'dE meal O

- 27,560 kPa and at tenp erat ur

ris a_netallic sheet,
“which resi st PERPSNFR! SEALENTOF 6'1€§§6P§ l%%&ig% %?ﬂ%é@%@%ﬁa
t enper at ur es géalipng s ,ar.’@pllatd withsa soft quwstile metadl hr augdrend

metal gasket is placed between the two soft metal clad
15 surfaces on each of the hard metal rings. Force is applied
- to the ‘hard metal rings until the gasket yields and
deforms. The gasket then adhears to the plated surfaces
making. .a permanent sealed unit.
| Normally, high temperature applications make severe
20 demands on gaskets. Many gasket materials are simply'
'~ unable to meet such demands, and those which are
tentatively able to do so have quite brief useful lives.
These problems as mentioned above complicate the
structures, increase cost and use toxic materials which are
25 unsafe to _h'andle. '
| The present invention is directed to overcoming one or \J
more of the problems as set forth above.
According to the invention a metallic gasket for use
at pressures up to 27,560 kPa and at temperatures up to
30 815°c comprises a metallic sheet_, which resists deformation
under pressure loading up to 27,560 kPa at temperatures of
" up to 815°c, having at least one opening therethrough and
opposite sides; at least a pair of seals each being
connected to a portion of the sheet circumferentially
35 around the opening on each side of the sheet, the seals
being formed of a metallic material with a Rockwell B
hardness range of from 40 to 60, and having sufficient



opposite sides; at |least a pair of seals each being connected to a portion
of . the sheet circunferentially 35 around the opening on each side of the
sheet. l,_t‘he seal s being formed of a nmetallic material with a Rockwel | B
hardness range of from40 to 60, and having sufficient 3 ductility to
sealingly conformto a surface to be seal ed gshen a conpressive | oad of

bet ween 20, 670 and 27,560 kPa is applied thereto-at a tenperature of

bet ween [err] arlmcitar]ri]ty heo paeal bhghpatenBermngoaat isurifaees tehikeh sedled 5

wihin the rangSunln of 85iOcRiLa 1380 8k Hekiedh Y’ SR bR, 271880504 14 O

1 mto 3 mm Fi View 0O a 'gas
showi ng two enbcﬁnpieim% therptopratseat tmam:re Fp§ betweens 3008¢ \arwly

of one enbodi ey gie t hend 0 aiPr%%efHedﬁ/%#ﬁElg EI thékneslsswﬁricﬁ“'ﬁﬂféj
secti onal V|ewt ke along |neIII-III of aitop
vi ew of anofh "ér?’é{;id! SAngr: of Lxam |'|4-\9er¥!’1l oko 530 m and a w

Referring to thq;aiii&ug ) rarjel S Ifraperivm @ [/ vt Fig. 1, two separate
enbodi nents of net al

B et o o™ g I 4t 1910 R R Rt RIoR Y P (B RS
case 20 10  haengire shewing \twd enhodigents of the grementsiovendiioe and
24, attached theretopjglhey b0ssi22aN35%8 view of one embodiment of the
10  present invention.
' Fig. 3. is an enlarged sectional view taken along

line III-III of Fig. 2.
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t.hrough bore 26 and a threaded portion 28 of the bore 26. Each of the
. bosses 22,24 has a relative flat first sealing surface 34,34' which has a
surface 15 finish ranging between 2 nmu and 500 nu. A cap 36-is R
t hreadably attached to the threaded portion 28 and has a hex head 38 amd a
rel dtively flat second sealing surface _40 which has a surface finish
rangi ng between 2 nmu and 500 nmu. 20 The boss 24 has a through
bore. 26" and .a plurality .of.threaded -bores 44 circunferentially positioned

about the bore 26'. A r 45Q <has . i - 52 therein
F94E" 454 3 tt%gpgﬁw oleY a‘?{otﬂﬂﬁ:‘)%g?l?%ﬁt .

whi ch geonetrically coincide wt urality of thr . bores 44
in the boss 9f thehpresedt doventdRBr has a reiatively flat second sealing

surface 54 which has a-surface. finish ranging between 2 nu and 500 nu. The

cover 50 is attached to_the boss 24 by a plurality of fasteners 56. 30

One enb0d| 3)&’;1._!1&:3:.3_‘_!-;‘1:‘!:!.’J:)im>‘111>-7=@-,’ir_.:17;lL:!L?.;,f'1 y d| Sposed at the J OII’]t
12 betwe®n the surfaceReféraingito the Arawingsyn and Wogxe 2 and Fig. 3, the

nmetallic gas i d ase S t in'iﬁga i si.des 62,64,
and an openigéggégéggi&&h§§é?%gdugﬁ gﬁ ggggggib netaqﬁfkﬁgég s 70. The .
. WO 89/ 00653 metallic gaskets 10,10' are shown for sealdingsgwo02480 -5- base

sheet 60 iS'ﬁgpé%aB%i 3lli%tB01 293P 8¢ShPLRsARArki e dhgihe™ el i @l s such as
300 series stalnless or_ a nickel igrggkgnmbased al oy Such as "Ilnconel "

which is a registered TP§JENFIRE PAEE BRaCWGETKERSEL205 | nc.  The
sheet 601 eshavingehopluataddtynder bpseesy,r ewo of which are shown

at 22 and 24, attached thereto. The boss 22 has a
‘through bore 26 and a threaded portion 28 of the bore
26. Each of the bosses 22,24 has a relative flat \“J
first sealing surféce 34,34' which has a surface
15 finish ranging between 2 mu and 500 mu. A cap 36 is
threadably attached to the threaded portion 28 and has.
a hex head 38 and a relatively flat second sealing
surface 40 which has a surface finish ranging between
2 mu and 500 mu.
20 The boss 24 has a through bore 26' and a
plurality of threaded bores 44 circumferentially
positioned about the bore 26'. A cover 50 has a
plurality of through bores 52 therein which
geometrically coincide with the plurality of threaded
25 bores 44 in the boss -24. The cover 50 further has a N,
relatively flat second sealing surface 54 which has a
surface finish ranging between 2 mu and 500 mu. The
cover 50 is attached to the_bbss 24 by a plurality of

fasteners 56.
30 | One embodiment of the metallic gasket 10 is
| sealingly disposed at the joint 12 between the |
surfaces 34 and 40. .As best shown in Fig. 2 and Fig.
3, the metallic gasket 10 includes a base sheet 60
having opposite sides 62,64, and an opening 66
35 therethrough and a pair of metallic seals 70. The



| oadi ng of betmeen 20,670 kPa to 27,560 kPa at el evated tenperatures
ranging frQ to [err]. The netallic seals 70 are each co

port{gﬂ of“{a@g/ ective sides 62,64, of the sheet 60 10 %%9&%,&5’488
C|rcuﬁf“rent|ally around the opening 66 which in this exanple is round but
coul d He eliptical or of any configuration and are nade of -a soft ductile
metallic sealing material such as silver,-guckel or copper based alloys.
Pure silver, nickel and copper can also 15 be used as the netallic seals

70. = The metal lic sealing material has a hardness range of from40 to 60
Rockwel | B andbdséoshee&nd@’ﬂu%snhstadttaﬁlg;nﬂn&nbmpeesﬁﬂbﬁiOahaaibo
27,560 kPa. Th ! er, ratuge hlgher
than 20 t he g?eva? h[%t%%g'rda@laréépéh d%a J%een oun%e?#‘(f;%pﬁ 8&' a _
experi nent at i onicked Fh&qmiﬂm(hﬁﬁﬂduﬁllny(ﬁUthmﬁn%EBCQHGIMAﬁh&CBfishe

metallic seal Zoréaﬁﬁiirﬁbpﬁréﬁé'Hﬂﬁé’of“&ﬂf&fﬁﬁ%iéﬂﬂiluﬂ&k&ﬂ éoTm

respectively. The netalllc seal can be conpected_to the base sheet

60 by a wiBle vaRFatyThe SReft IQQQ} datexmation BngﬁFa9rG§&PFﬁg or -
plating in whi mbaaliagﬁ%tfahdeme%@ﬁl ,aam hwétwpzvpséaynpa 4@ provide the

predetermined W Bead do ity e it 4ok SOOI 00 U2 %0
sheet 60. The Theouétaﬁmﬂtlﬂ!ﬁlsﬁvuf&renﬁ&&hlcomnskeedlﬁb aspbettionhown in
%ot 357 1ohE PREDRIAE U 07, oS phERES R 27 SO, T
89/ 00653 10 circumferentially around the openin@6 UeBich24ig0this
example is round but could be eliptical or of any
N\ configuration and are made of a soft ductile metallic
o sealing material such as'silvér, nickel or copper
based alloys. Pure silver, nickel and copper can also
15 ‘be used as the metallic seals 70. The metallic
sealing material has a hardness range of from 40 to 60
Rockwell B and deforms under pressure loading of
between 20,670 kPa to 27,560 kPa. The metallic
sealing material has a melting temperature higher than
50 the elevated temperature. o
' It has been found through experimentat;on
that the best combination of thickness and width of
the metallic seal 70 ranges from .10 mm to .30 mm and
from 1 mm to 3 mm respectively. The metallic seal 70
25 can be connected to the base sheet 60 by a wide
variety of manufacturing processes such as spray
coating or plating in which the metallic seals are
built up in layers to provide the predetermined width
and thickness. . The metallic seals 70 may also be
30 formed in a washer like configuration and adhesively
connected to the base sheet 60. '
The second embodiment of the metallic gasket
10' is best shown in Fig. 4 sealingly disposed at the
joint 12' between surfaces 34' and 54. The second
35 . embodiment is substantially identical to the metallic




-6 gasket 10 in both ConStructioH and‘function. In this enbodi nent the
S Z(ﬂlﬁg rther i ncludes a plurality of through bores 72380
sg ar 0 g&%/ §s(allt~y -of

base
ores

Sitioned to geonetrically correspond to the

t hr aded bores 44 in the boss 24. The engine 18 in this particul ar

i cation although shown as a gas turbine engine could al so be any
conventional internal conbustion engi mé=or any device requiring a high
tenperature seal. 10 Industrial Applicability. The netallic gasket 10 is

apphy

used to sea

gasket 10 gaskat 3Qnky }bﬂtlﬂhG°PF§F“§§|’-PEcénﬂ5f“n§$1&n‘t helbhotRis 22 and
surrounds tdibd@infer®6 thé baséi sheét Bbefe&th%& Iis:dmmtéeai through the

openi ng 66
22.

boss

the joint 12 between the cap 36 and the boss 22. The netallic

34 on boss p&jmi.onemgagegcométrheamyabbm'esw'm o the espect ive sides of

t he ga ket

tight

t he surfaces 40, 34. -

e

c gl 1P SANbelach! GBLERCY! Ul WePRiRL 2, o 07D 36 15

y to generate

t he ductil glr@{ﬁisdﬁ csm,erégl ?agog{,ggghboe gqﬁgaggrﬁt%fazfs%@?and t he

sealing surface

posi tive f([&NYd GQMYFAN
joint 12 Igiwise rdgu

4 fin sh to ogf aphy on-.the ¢

THategna |Pem5&§rté9nlenqi§m% anYseal the 30
&0nfgH téapkeatuze seBls netal lic gasket 10°

‘positioned on the flat surface 34 of the boss 24 and surrounds the bore
i #0t he boss 24. The bdres 72 in- the base sheet 60 are

26'
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Industrial Applicability

orming a .

S

i

€ssi ve ‘| oad . bet ween

ﬂhﬁa%@ﬂpneslBVénlthdscpagm&guﬂar:ﬁpplimatioﬂo causi ng

~

t ket, .10 h d the_ th t 28 of . ’
AP € R 20E9R PBRSEN 2 ap THES, PORRS (145Ral | ng surf ace

The metallic gasket 10 is used to seal the o

- joint 12 between the cap 36 and the boss 22. .The
. metallic gasket 10 is pos;tloned on the flat surface

34 of the boss 22 and surrounds the bore 26. A

~portion of the cap 36 is inserted through the ‘opening

66 in the gasket 10 and threaded into the threaded
portion 28 of boss 22. The sealing surface 40 on the
cap 36 and the flat sealing surface 34 on boss 22
engage with'the_metallic seals 70 on respective sides
of the gasket 10 es_theicap 36 is tightened in the

- boss 22. The cap 36 is tightehed sufficiently to

gehefate a predetermined compressive load between the
surfaces 40,34. The compressive load crushes the

seals 70 causing the ductile metallic material to | o/

conform to the flat surface 40 and the'sealing surface
34 finish topography on the cap 36 and boss 22 forming
a positive fluid tight seal. . e -

The metallic gasket 10' is used to seal the
joint 12' between the cover 50 and the boss 24. The
metallic gasket 10' is positioned on the flat surface
34' of the boss 24 and surrocunds the bore 26' in the
boss 24. The bores 72 in the base sheet 60 are

_pesiticned to align with the threaded bores 44 in the

boss 24. The cover 50 is positioned to align the



positioned to atign with the threaded bores 44 in the 35 boss 24: The
cover. 50 is positioned to align the WO 89/ 00653

PCT/{JSB?/ OWAB89/00653bor es 52 with the respective bores 72 and t RICTAUSH /93988 s
44 |n'Tﬁe base sheet 60 and boss 24. The fasteners 56 are inserted through
the bores 52,72 and are threaded into the threaded bores 44. The 5
fasteners 56 are tightened sufficiently t%_generat e a predeterm ned
conpressive | oad between the surfaces 54 The conpressive | oad causes
the ductile material to conformto the finish topography of the respective

surfaces 54, 344,040 SF with tgF'Fa§5§§éidé ]éh&Othﬁéﬁﬁ gsed above

pl’ ovi des an econom ca reusa st os Tgbree sea gas use in

hi gh pressure RPEARSt édpdnathecbase shaatotd and bess 2k | .The

Which rot i ne THStSharhl SeT8ed inddiad (rdudi Mhe Hores osapost ang base

ductile materlﬁFeoth ad §aag-§ %9?9551“?? g‘?‘?ﬁﬁ% 44 1FB®sh t opography

gg the L esﬁ)ectfgetanéi-scss &Qéﬁt%'hﬁ%ed smit&neﬂ«mst@fgéherhaeﬁasheet
can be varig ensat e f.or s P er .

Variation | n rERSRRCERPREYERREeRRING JRnl SR The SuPPREBE G (e

seal ing effect54f34he nwhalhpmpnaﬂsivéﬂlqadIQRQSQS)thmsmuqhﬂleonforn1to

th f - f the 25
c U1 aCe |t geOuc et by TPl hrsephyor iy,

nmetal I'i c gasket overconmes the use o OXIC ted
structures andreFRPEEAVE] BHIEACES &4 34" +hi gh tenperature hi gh pressure

gaskets. 10 ‘The metallic gasket 10,10' discussed above
' provides an economical, reusable, asbestos free
— sealing gasket for use in high pressure high

temperature applications. The substantially _ .
non-compressible metallic sheet 60 provides a stable
15 . supporting base which retains its shape under high
pressure and temperature while the ductile material of
the seals_éfushes to conform to the finish topography
of the respective surfaces 40,54,34,34'. The
thickness of the base sheet 60 can be varied to
- 20 compensste for tolerance stack-ups and other variation-
 in manufacturing and assembly procedures without
affecting the sealing effect of the metallic seals' 70
ability to crush and conform to the surface finish
o topography of the camponents-being sealed. Thus, the
25 metallic gasket 10,10' overcomes the use of toxic
materials, complicated structures and limited life of
prlor art high temperature high pressure gaskets.
Other aspects, objects and advantages of
_ this invention can be obtained from a study of the
30 drawings, the disclosure and the appended claims.

35



wects and advantages of this invention can be obtained.

roma study of the 30 drawi ngs, the disclosure and the appended cl ai ns.

: “\m‘ﬂm A netallic gasket for use at pressures up to 27,560.5

. \W“M‘ atures up to 815c conprising a netallic sheet, which ‘e
resistd d&f of nati on under pressure Ioadiﬁg up to 27,560 kPa at tenperatures
of up to [err] having at |east one opening therethrough and opposite sides;
at least a pair of seals each being connected to.a portion of the 10 -
sheet "circunferentially around the opQLAIMSn each side of the sheet, the
seal s being forned of .a netallic material wth a Rockwel|l B hardness range
of from40 to 60, and having sufficient ductility to sealingly conformto a -
surface to bd.seahelefpddis garkeds fore UsehRbIPERSSWESS 19P t0028766And .

27,560 kba i gpapahicdt! tempepatirast ggp_gaagm‘,ecoéoﬂﬁf!lQEHEBQOﬁeﬁaﬂll[lé][ i1
e.range of from

the pair of seals having a thickness which falls within t _
10 mmio . 30SRREEnYBIGH FeEiate Hetormation Andey presaurs doatingoup
A gasket acctodi2g560c kR4 nat t bemperatureshefcup ttoe &6, i bavimg atom
st ai nl ess st 3 &?ﬁh% Q?’?.iu' t I l;g“gi I £] e t is
- made froma. glséﬁtezloréﬁr%n um }g%g%a . o?ghzgnﬁ.&s 'g%sk_e ﬂaéc}ct&t;dll-'%éi 0 any
one of the prepadrn@fciseals eawdy heing |qonnached oA cPoxtiensof Faeting
tenperajgre Bhgbel cibetmEeréht $211y Sarour A Vpeifialy Gnealch 82deCse Of .
t he precedi nghcl ai ns, wherein the s%al s are of a4 materjal iel_ect_ed fromthe
gr oup, e sheg’l:, the seals be ng formed of a metallic material -
- with a Rockwell B hardness range of from 40 to 60, and
.~ having sufficient ductility to sealingly conform to a
- . surface to be sealed when a compressive load of between NV
15 20,670 and 27,560 kPa is applied thereto at a temperature
of between 300°c and 815°c, the pair of seals having a
thickness which falls within the range of from .10 mm to
.30 mm and a width having a range of from 1 mm to 3 mm.

20 2. A gasket ac.cordihg according to claim 1, wherein the
sheet is made from s_tainless steel. o

3. A gasket according to clainm 1, wherein the sheet is
o made from a nickel chromium based alloy.
4. A gasket according to any one of the preceding claimé,
vherein the metallic material has a melting temperature -/
higher than 815°C. ' '

30 5. A gasket according to any .on.e of thé _preced'ihg ¢1aims, N
wherein the seals are of a ma'l_:ex_'ial selected from the group
consisting of silver, nickel and copper.

6. A gasket according to any one of claims 1 to 4,
35 wherein the seals are of a material selected from the group
' consisting of silve_r, nickel and copper based alloys.

“w



consi sting of, silver, nickel and copper-. 6. A.'gasket accordi ne
of claims 1 to 4, 35 wherein the seals are of a materi al sellwnﬁmamﬁm ","I
t'he group consisting of silver,-nirckel and copper based alloys.= ¢ 9.7 % " n
gasketl\!’accordi ng to any one of the precedi ng clainms, wherein the netallic
material is connected to the netallic sheet®by a spraying process.. 5 8.

A gasket according tQ any, one of .clai 1 whegrei n_the tallic

material is conkéct eg ?Bg’fﬁg %ﬁoﬁ*ﬁﬁgﬁeg&&bgnﬁ ?)fattq}%gr F8§§§‘§. cg?‘il,“sA
gasket accordi nyhereinytbecmetallic matiexiakb islConnectied toctbeametaltic
fornmed washers 8% %o % e8PA6¢h6Int8cklg. metal lic sheet. 10. A gasket
substantial ly a%ﬂ%es%cr?bed &?tg rgfgreﬁce to the acconpanyi ng drawi ngs. 15
11. A joint conprising two surfaces having a surface finish in the range of |

2mm t o 500n ang,, ungergaskePaceordtngodsb bahyeshd hef s Wladars, 12 tgasket

causing the sWhered cheraBEaFTic WarelaY g ForHerReR By ShpoRRyatiene

two surfaces. sheet by a plating process.

»
#

9. A gasket according to any one of' claims 1 to 6,
10 wherein the seals are formed washers adhesively connected
to the metallic sheet. '

10. A gasket substantially as described with reference to
— the accompanying drawings. '
' 15 ' o
11. A joint comprising two surfaces having a surface
finish in the range of 2mm to 500mm and, under a
compressive load between the surfaces . a gasket according '
to any one of the preceding cléims, the compressive load
20 causirig the seals to, conféfm to the surface finish
topography of the two surfaces.




