NVETAL" GASKET - B BACKGROUND OF THE | NVENTI O@ él/‘{S q’ 0.

1. Field of the Invention 5 This invention relates to a meffsé
gasket for obtaining hi gh air-tightness resulting from pressi ng &f4-
seal face of a- sealing portion on which the netal gasket is placed.
2. Description of Related Art 10 In the manufacturing process of
sem conductor, processes -f METATSrGRSKET usi ng ul tra-toxic gases such
as silane, arsine, -+ phosphi ne, and di borane on a silicon wafer base
as inpurity ‘

BACKGROUND OF THE INVENTION
1. Field of the Invention
5 _ This invention relates to.a metal gasket for obtaining~
high air-tightness resulting from pressing on seal face of a
_sgaiing portion on which the metal gasket is placed.
2;, Description of Related Art
10 ' In the manufacturing process of semiconductor, processes
for thermodiffusing ultra-toxic gases such as silane, arsine,
phosphine, and diborane on a silicon wafer base as impurity
‘source have been employed and spontaneous-ignitable gases have
been.used. |
15 Such gases used in the manufacturing process of
semiconductor involves the risk of direct physical injur&, for
example, the lethal dose of arsine is 0.5 épm and a little
leakage of the gas causes physical injury, conventionally
piping for such gas has been jointed by welding or sealing
20. uéing a gasket for preventing leakage. Because such gases afe
usually toxic and also corrosive, a gasket consisting of
rubber or resin can not be used and a metal gasket has been
used for gasket sealing.
For equipments for manufacturing of semicoﬁducﬁors which
_'25, - involves handling of such hazardous ga#, various metal gaskets
has been proposed and used for high air-tightness. The

"  conventional metal gasket will be described referring examples
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source have been enpl oyed and spontaneous-ignitabl e gases have been
used. 15 Such gases used in the manufacturing process of

sem conductor involves the risk of direct physical injury, for

exanpl e, the |lethal dose of arsine is 0.5 ppmand a little . | eakage
of the gas causes physical injury, conventionally pi ping for such
gas has beafega@imtweddry. wel di ng or sealing 20 usi ng a gasket for
preventing | eakage. Because such gases are usual ly toxic and al so
corrosive, a gakkp! €amsistpexspdctive view ufdeeriblustesatimgnthetfiestused
and a netal gasket has been : used for gasket sealing. For
equi pnent s danverdridnal (exanpld afm owethl t gaskethi cHTh@Smetal | gasketess51
handl i ng of such hazardous gas, various netal gaskets has been
proposed arPmpRiBdsra m@alaushqa@htvn@sls twnelayered giormertrekaving al

gasket will be described referring exanples
5 inside-sheath 53 and outside-sheath 54 with a cross-section in

" the form of C-shape provided adjacent each other in the axial
d}réétion and a metal core 52 comprising an elastic metal coil
spring in the form of ring shape provided on the inside of the.
1ﬁside-sheath 53.

10 Otherwise, the second example of a conventional metal
gasket disclosed in Japanese Unexamined Patent Publication No.
Hei 2-138575 is shown in Fig. 7. The metal gasket 61 comprises
a metal core 62 ¢omprising a ring hollow elastic metal coil
spring with an elliptic cross-section and an outside
15 single-layered metal sheath 63 with a C-shaped cross-section
surroundihg the peripheral surface of the metal core 62
continuqus in the axial direction.
When a gasket 61 having such a structure receives a
compression force exceeding a prescribed value from the
ZQ' bracket 60 in the minor axis direction, the toé and bottom
sides deflect at the central portions to form arched surfaces
64 and 64 respectively-as shown in Fig. 8, and two circles 65
and_66 between the arched surfaces 64 and 64 are served to
seal the top and bottom faces. High sealing effect is
25 - exhibited by doubled sealing lines. |
However, recently it is desirable to use austenite

stainless steel, particularly SUS316 (referred to as merely
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her ei n under. Fig. 6 is a perspective view for illustrating the

first conventional exanple of a netal gasket. The netal gasket 51
conprises a nmetal sheath with two | ayered structure having 5

i nsi de-sheath 53 and outside-sheath 54 with a cross-section in - " the
form of C-shape provided adjacent each other in the axial di rection
and a net SUSc drexreihadiigyr) sifuy ait elsasxoelisnt donidorrosion mgsisiancet he
formof ring shape provided on the inside of the i nsi de-sheat h 53.
10 asOstheatihs materiale haebahgaskgts igostead a@finigkel for it

gasket disclosed in Japanese Unexani ned Patent Publication No.
can generate.poison through reaction with a gas, however, SUS

is disadvantageous in that the stability of sealing is poor.

5 _ The reason is described herein under. SUS316 has the
hardness of as high as about Hv 320 in comparison with the
hgrdnesé of nickel on the outside sheath surface of Hv 180.

Qp the other hand, a flange on which the metal gasket is-to be
ﬁéunted has the hardness of about Hv 300 because the flange is

10 -formed of SUS316 or VIM~VAR material subjected to burnishing
surface processing.

Accordingly, when a sheath consisting of nickel is used
and there-is hardness difference between a flange and the
sheaﬁh, the sealing portion is strained on the sealing face of

15 the bracket to make sure the air-tightness.

However, when there is no hardness difference between a
flange and the sheath because high hardness material such as.
SUS is used for the sheath, the metal gasket is not strained
to fit evenly on the sealing fécé, the stability of sealing is

20 poor, and the poor sealing is a problem.

"When there is hardness difference between é flange and the
sheath because nickel is used for the sheath, the sheath is |
pressed on the sealing face with high pressufe to cause
strain, the material of the sheath is forced to penetrate into

25 the gealing face of the flange to enhaﬁce the air-tightness.

However, when there is no hardness difference between the

sheath of high hardness material such as SUS and a flange,
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Hei 2-138575 is shown in Fig. 7. The netal gasket 61 conprises a
netal core 62 conprising a ring hollow elastic netal -coil spring
with an elliptic cross-section and an outside 15 si ngl e-l ayered netal
sheath 63 with-a C shaped cross-section surroundi ng the periphera
surface of the netal core 62 . continuous in the axial direction.
Wien a gaskeauSé bethngheughshest ofictheefiesei erample with acedpraiairon
force exceeding a prescribed value fromthe 20 " bracket 60 in the m nor
axi s di recrossa-sebtionpaaddoffothensecond exampde whfichcfoxmst deubdst r al

portions to formarched surfaces . 64 and 64 respectively as shown in
Fig. 8, amealingcilipeesswdth elliptignaresspseatiant honkackewitbr Races 64

and 64 are served to seal the top and bottom faces. Hi gh sealing
ef fect i|sbracket opyhhgi cBEVE] @BLEREE Searenderi Apsreased contackowever,

recently it is desirable to,usi austenite
.5 surface area relatively and such contact between surfaces

invplves low areal pressure, the material.of the sheath is.not
fqréed to penetrate to the sealing face not to enhance the
a}r-tightness, it is disadvantageous in that the stability of
ééaling is poor.

10 | Therefore, a very high pressing force is required to
enhance the sealing stability.

It is the object of the present invention to provide a

metal gasket excellent in sealing stability without such
problem and capable of effectively preventing fluid from

15 leakage with a reduced pressing force.

SU, Y OF TH NVENTION
~ A metal gasket comprises at least'one metal sheath with a

C-shaped cross-section and a ring elastic cére surrounded by
20 -the metal sheath, and is used for preventing leakage of fluid

‘with aid of contact with the sealing face tightened by being

exerted with a force in the axis center direction, wherein the

metal sheath has a thin walled portion formed thin locally on

the periphery of the metal sheath, and when a force is exerted
25‘ - to the metal sheath to deform, the defiection.in the axis

center direction caused by the stress concentration on the

thin walled portion causes to form ﬁrojections at the both

—4-



st ainl ess steel particularly SUS316 (referred to as nerely

-2- SUS hereinafter), for it is excellent in corrosion

resi stance as sheath material of metal gaskets in stead of nickel
for-it - can generate poison through reaction with a gas, however,
SUS i s di sadvantageous in that the stability of sealing is poor.

5 Thei deasen tike Qﬁ@ﬂé@@ﬂoﬂ%ﬁi@h%ﬁsjectmléréa@réﬁeed onto the
har dness of as hi gh as about Hv 320 in conparison with t har dness
of nickel asedhEngufsdaletshpnéventrieakagé 6 £B0id. On the other
hand, a flange on which the netal gasket is to be mount ed has the

har dness of abarie hhvetHD dexicetsof heché | prgsents invention has the
above-mentioned thin walled portions on both sides of the
5 ,above—mentioned metal sheath in the above-mentioned metal
gasket. |
‘The metal gasket of the present invention has a flatlthin
wslled portion of the aboVe-méntioned metal sheath in the
above-mentioned metal gasket.

10 The metal gasket of the present invention has a worked
portion of the above-mentioned metal sheath with U-shaped,
V-shaped, or ]}-shaped cross-section in.the above-mentioned
metal gasket. . |

A metal gasket of the present invention having the
15 above-mentioned structure functions as described herein under.
When the metal gasket is pro#ided'on the portion to be
‘sealed and pressed by a force in the axis center direction,
the stress concentration on the thln walled portion formed on
the metal sheath causes the deflection and deformation of the

20 thin walled portion. The deflection in the axis center
direction of the metal sheath due to stress concentration
causes to form projections'at the both sides of the deflection
which projections mark double sealing lines as thé result of
the contact. BscauSe the edge of a projection is ﬁressed onto

25' the sealing face on each sealing liné,:the areal pressure at
the tip of the edée is high and such high areal pressure is

favorable for preventing leakage of fluid.
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10. formed of SUS316 or VIM VAR material subjected to burnishing

surface processing. Accordlngly when a sheat.h consisting of

ni ckel is used and there is hardness difference between a fl ange
and the -+ sheath, the sealing portion is strained on the sealing face
of 15 t he bracket to_nake sure the air-tightness. However,
when there i sInoothetneazddif theemetalieigasketaforms doubllengeadritig he
sheat h because hi gh hardness material such as SUS is used for the
sheat h, tAdnestalthgasiipt oifs thet ssaldingedine contacgsf ontev ey sealing
seallng face, the stability of sealing is 20 poor, and the poor sealing
is a probifese with high com&acthpressureatenprovdder shensealdngeen a fl ange
and the sheat h because nickel is used for the sheath, the sheath is
pressed oﬁtﬁhé1§§3h|ng face with high pressure to cause ~ strain, the

material of the sheath is forced to penetrate.into
5 The metal gasket of the present invention hav1ng the

above-mentioned worked portion with a flat face worked to form
a_lécally thin portion is pressed to form projections at the
thh_sides of the deflection in the axis center direction at
Eﬁe middle portion of the locally flat thin portion, and the
10 double sealing line which is in contact on the sealing face
with a high contact'pressure favors the sealing stability.
The flat face can be formed simply by cutting the end of
the metal sheath, manufacturing cost is therefore low.
The metal gasket of the present invention has a metal
15 sheath having the above-mentioned worked portion with a
U-shaped, V-shaped, or ]-shaped gioove cross-section worked to
form a local thin portion, and the compression exerted to the
“metal gasket causes to form projections at the both sides of
the deflection which is formed by deflecting in the axis
20 | center direction the thin portion at the recessed middle
éortion of the ]-shaped groove, of the bottom of U-shaped or
v-shaped groove of the above-mentioned worked portion, thus
the_double_sealing lines which are.in contact with the sealing
face with a high pressure favors the sealing stability.
25. _ .
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view for illustrating the first
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25. the sealing face of the flange to enhance the air-tightness.

However, when there is no hardness ‘difference between the sheat h of
hi gh hardness mat erial such as SUS and a fl ange, '

- 3- - because both the gasket of the first exanple-with a
circul ar cross-section and of the second exanple which forns doubl e
seal i ng | embodimentelolfi pt metalogaskedt iinn acaordancs With the presamtcket on
the curved surface to render increased contact 5 surface area

rel ativel inaatdooh contact between surfaces I nvol ves | ow area
pressure, the material of the sheath is_not forced to penetrate to
the sealing fEdg-ndt iSoacAnERSeseREional view for illustrating a

profile during sealing of the metal gasket of the first
5 . embodiment.
| ,Fig. 3 is a plan view of a profile after sealing of the
metal gasket of the first embodiment.
Fig. 4 is a cross-sectional perspective view for
iilustrating.the second embodiment of a metél gasket in
10 ‘accordance with the present invention.

Fig. 5 is a cross-sectional view for illustrating a
profile during sealing of a metal gasket of the second
embodiment.

Fig. 6 is a cross-sectional view for illustrating the

15 first example of the conventional metal gasket.

Fig. 7 ié a cross~-sectional view for illustrating the
second example of the conventional metal gasket.

Fig. 8 is a cross-sectional view for illustrating a
profile during sealing 6f the metal gasket of the second

20 example. |

Fig. 9 is a photograph for illustrating a condition after
sealing of the flat face of the metal gasket of the first |
embodiment in accordance with the present invention observed
by a micioscope.

25‘
DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Next, embodiments of metal gaskets in accordance with the
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air-tightness, it is disadvantageous in that the stability of

sealing is poor. 10 |, Therefore, a very high pressing force is
required to enhance the sealing stability. It is the
obj ect of the present invention to provide a nmet al gasket - excel | ent
in sealing stability wi thout such probl em and capabl e of
effectlvapmqsennﬂﬁnvqpﬁion(Willnbe]d9scr1bedkhgﬁeumafmerrndﬁeeﬁlngeteing
force. SUMMARY OF THE | NVENTI ON A
metal gasKée cbrawings. atFigast hea nerassspectiontl lperspective oriewped
cross-section and a ring elastic core surrounded by 20 the netal

sheat h, arfP¥ stikuatraking & aigtaly Jaskebel PL1the de.rst embegimentd of

contact- with the sealing face tighfened by being exerted with a

force in tHhe Rl gasketyil KATINLSEH R Fheath % which is continuous in
5 the axial direction and has a C-shaped cross-section, and a

ring elastic metal coil spring 2 which is surrounded by the
speéth 3. The metal gasket 1 of this embodiment is featured
sy the sheath 3, that is, flat faces 5 and 5 are formed over
_ the whole length of the metal gasket 1 at the top and bottom
10 symmetrically with respect to the opening 4 of the sheath 3
with C-shaped cross-section, The sheath 3 is formed of SUS316
with a hardness of about 320 Hv. |
Such a metal gasket 1 is placed on a flange to be sealed
and compressed, and the profile of the metal gasket under such
15 condition is shown in Fig. 2. When the metal gasket 1 1s
placed on the sealing faces 10a and 10a of the flange 10, the
flat faces 5 and 5 are brought into contact with the sealing
faces 10a and 10a. When the flat faces 5 and 5 facing each
other receive a compression force from the flange 10, the
20 metal gasket 1 is deformed in the axis center direction.
When, because the sheath 3 exerted with a force from the
flange 10 is structured so that the center portions 5 and 5
are_formed thinnest and the portions farther from the center
are formed thicker, the force is exerted onto the central
259 portions 5a and 5a to ceuse local stress concentration.. Thus,
the sheath 3 is deflected and curved in the axis center

direction namely the direction of the force at the central
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metal sheath has a thin walled portion formed thin locally on t he

peri phery of the metal sheath, and when a force is exerted 25 to the
metal sheath to deform the deflection in the axis center direction
caused by the stress concentration on the thin wal |l ed port.ion
causes to formprojections at the both

-4- portions 5ai drd Bba& abethef restltnofihthé ptoesst conseateapieased
onto the sealing face to prevent |eakage of fluid. The
met al - gaskamd othehedgessbht andvbht bSnthasfiat faces 5 ahdve- begpmened thin
wal | ed portions on both sides of the 5 above-nentioned netal sheath

in the abdd¥oieationsdénand| 6... between the central portions 5a and 5a.
The projections 6 and 6... are obtained along the whole length
5 of the metal gasket 1 to render the dooble sealing of the
sealing faces 10a and 10a of the flange. |
By the.way, the sealing face of the flange 10 at the
portion where the projections 6 and 6 obtained by compression
aéformation had contacted is tested. A photograph of the flat
10 face of the metal gasket after sealing is shown in Fig. 9.
Fig. 3 is a plan view of the metal gésket 1 after sealing
which is the schematic description of Fig. 9.
As shown in the photograph of Fig. 9 and in Fig. 3, the
metal gasket 1 comprises a coil spring 2 surrounded by the
15 shéath 3, and the flat portions 5 and 5 are formed by cutting
the rop and bottom portions for sealing. Such metal gasket is
mounted on the flange 10 and taken out to observe; it is found
clearly that there are circular outside and inside double |
sealing prints 8 and 8 at the positions corresponding to the
20 edges formed on the flat face 5.

'Accordingly, it is confirmed that the metal gasket 1 of
the embodiment seals the sealing faces 10a and 10a with aid of
the projections 6 and 6... formed by compression because of
the existence of worked flat faces 5 and 5.

25 The metal gasketll of the embodimeot is applied to the
case that the sealing face 10a and 10a of a flange are

subjected to super roll processing to render smooth surface
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gasket. The netal gasket of the present invention has a flat
thin wal | ed portion of the above-nentioned netal sheath in the

above-nenti oned netal gasket. 10 The netal gasket of the present
i nvention has a.worked portion of the above-nentioned netal sheath

with U shaped, V-shaped, or ]-shaped cross-section in the

above- nent idned reduced pitt andgaskethe case that th BiAlimp¥eRle afod Mhd
present invention having-the 15 above-nenti oned structure functions as

descri bed A®eeciof anddange are not subjectedd teetsapeya Yol ipropedsidry on
the portion to be ' seal ed and pressed by a force in the axis center
direction, and the test . dsreepeatedeat pduirad idy tfe ttimes o destdng dhe
fornmed on _ the metal sheath causes the deflection and deformation of
the 20 lemkaggaloifcheddnm &o. thehoudsidec wiffer 30 Iseconds daomeblowing
5 .0of helium, the result shows no outside leakage for all tests.
The, hardness of the flanges 10 is all about 300 Hv and the
detection sensitivity is 2.8X10-12 Pa'm‘/s or lower.
R Accordingly, because the sharp préjections 6, 6... contact
6ﬁ the sealing faces 10a and 10a at the small area for sealing
10 with aid of the projection 6, 6 ... using the metal gasket 1
of the embodiment, the high pressing force is applied evenly
on the contact areas, the face with not only smooth surface
but also rough surface is sealed stably.
High air-tightness is obtained by sealing line of the
15 projections 6, 6... formed double. .

Further, the metal gasket contacts on the sealing faces
10a and 10a only on the double sealing lines formed by the
projections 6, 6... with a small contact area, and because of
the small contact area, high contact pressure can be obtained

20 with a sméll tightening force to be exerted on the flange 10
which exerts a force to press the metal gasket. |

On the other hand, the use of the flange 10 consists of é'
soft material with a hardness of 120 to 130 Hv causes to form
a_permanenf sealing print on the sealing faces 10a and 10a.

254 Repeated attaching and detaching of thé metal gasket will

happen to cause crossing of sealing prints. However, no

leakage is resulted even after repeéted use because of high
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direction of the netal sheath due to stress concentration causes to

formprojections at the both sides of-the deflection whi ch

proj ections mark double sealing lines as the result of t he contact.
Because the edge of a projection is pressed onto 25 the sealing face
on each sealing Iine, the areal pressure at the tip of the edge is
hi gh and sushef$abe apeeésspngseiith the projectiensrapl 6.{ orapdedenbileg

| eakage of fl uid. : - 5-

I n other weselslinghkimesal gasket forns double sealing i nes, the
tip of the sealing line contacts onto the sealing face with high

cont act pressurkex®, ptheisecond embodihgent of a metal gasket in

accordance with the present invention will be described herein
5 under. Fig. 4 is a cross-sectiohai perspective view for
ilLustratiné a metal gasket 21 of the seéond embodiment.
L;kéwise the configuration of thé first embodiment, this
'q;sket‘Zl also comprises a sheath 23 with a C-~shaped
éioss-section and a coil spring 22 which is surroundedlby thei
10 sheath 23. The sheath 23 features the metal gasket 21 of this
embodiment, V-shaped grooves 25 and 25 are formed over the
whoie length of the metaligasket 21 at the top and bottom
symmetriéally with respect to the opening 24 of the sheath 23
with C-shaped cross-section. |
15 - When a metal gasket 21 on which such V-sﬁaped grooves 25
and 25 are formed is mounted on a flange 10, projections 26
" and 26... is formed as shown in Fig. 5 to ensure the sealing.
In detail, when a metal gasket 21 is provided on a flange
10 and a compression force is exerted from the flange 10 to
20 the top and bottom V-shaped grooves, the metal gasket 21 is
deformed to the axis center direction. When, because the
V-shaped groove 25 and 25 which is directly exerted with the
force is_thinnest at the central portions 25a and 25a, the
places are subjeéted to stress concentration.
25. Accordingly, as shown in Fig. 5, tﬁe central portions 25a
and 25a which is subjeéted to the stress concentration of the

sheath 23 are deflected and curved in the axis center
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stability. 5 The metal gasket of the present i nventi on havi ng the
aboye- ment i oned wor ked portion with a flat face worked to form a
locally thin portion is pressed to formprojections at the both
si'des of the deflection in the axis center direction at t-he mddl e
- portion of the locally flat thin portion, and the 10 doubl e seal i ng

| i.ne whi cdirecthonont Zhtispnthbeedgeti RGbf and 25b ... wift the N-ghapedt act
pressure favors the sealing stability. The flat face can be
formed sigpbgves 26t andg2bharénpgrofected to fhsmnpraljechdons, Zﬁnnaﬁa@burlng
cost is therefore | ow The metal gasket of the present

i nvent i onb@tweannthg| central pasbianfadbagande288eveThenshanmpd wor ked

portion with a U- shaped, V-shaped, _or L shaped groove_ cross-section
wor ked toPrOJeCt1°P§rﬁ§a ?écak eRPATEoEREofouRAS Fﬁélééﬁppés§h8n58§é#9€d to

theg _faces ?bagasée&oca” eshéofigﬁgngS{ectlons at the both sides of

.In the metal gasket 21 of the embodiment, the forming of
wgrked V-shaped grooves 25 and 25 allows the projections-ZG
apd 26 to be sharper than those in the first embodiment, and
Eﬁe stability is enhanced more. In other words, the

10 tightening of:the metal gasket 21 with smaller pressing force
is sufficient for sealing.

The metal gasket of the invention is not limited to the
embodiments described hereinbefore, various modifications may
be applied within the scope of the present invention.

15 For example, in the embodiments.descfibed hereinbefore,
only flat face aﬂd V-shaped groove are shown as the
configuration of the worked portion formed on the sheath,
however, the worked portion may be a worked portion with
]-shaped, U-shaped cross-section, or other shaped

20 cross-section as described in the claims as far as the shape
forms a thin portion for favoring the projection when
compressed.

Further, for example, the metal gasket comprising oﬁe
layered sheath is shown in the embodiments described

25 hereinbefore, however, the sheath may éomprises a two layered
sheath as shown in the first embodiment or a sheath with more
layers.
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the deflection which is formed by deflecting in.the axis 20 center
direction the thin portion at the recessed mddle - portion of the
] - shaped groove, or the bottom of U shaped or V- shaped groove of
t he above-nentioned worked portion, thus t he doubl e seali-ng |ines
which are in contact wwth the sealing face with a high pressure :
favors the seerhisgisvemtionypro®ides a metal gasket, eveBRviFh [ EBgRI PTI ON
OF THE DRAW NGS . Fig. 1 is a perspective viewfor illustrating
the firsthardness, excellerWwhtui sealing atabilityasrdtcapableopfance with
t he present I nvention.

sealing with small pressing force because of the structure
that the worked portion to provide local thinned portions on a
5 metal sheath over the whole length, and the deflection to the
axig direction of the sheath due to concentrated stress on the
tpiﬁ worked portion when the metal sheath is exerted with a
force and deformed causes projections at the both sides of the

deflection which projections are pressed onto the sealing

10 face.
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Fig. 2 is a cross-sectional ViEﬁ%LE;_LLLﬁéliélLﬂgL profile during
sealing of the netal gasket of TSt enbodi nent .
Fig. 3 is a plan view of a profig, gsﬁéetmmmdieﬁdof t he net al

gasket of the first enbodi ment. 4 is a cross-sectd onal
per spective view for |IIu cond enbodi nent of a neta

-gasket in widr 1s GCAEDMERNES: W th ! esent 1 nventi nl'l'*l" SHE&KHAS BEENX 5

is a cross-sectional view for illustrating a ki ng
of a metal gasket of the second enbodi nment . S a
cross-sectional view for illustrating the 15 first exanple of “the

conventionhl neh ahetabkgasket comprisingiat Yeastzomeosetakcsheath viltl for

|IIustrat|ng t he second exanpl e of the conventional netal gasket
a C-shaped cross-section and a ring elastic core surrounded by

5 said metal sheath for preventing leakage of fluid with aid of
contact with the sealing face tightenéd by being exerted with
a'fdrce in the axis center direction,

R wherein said metal sheath has a thin walled portion formed
ﬁﬁin locally on the periphery of said metal sheath, and

10 when a force is exerted to said metal sheath to deform,
.the deflection in the axis center direction caused by the

stress concentratioﬁ on said thin walled portion causes to
from projections at the.both sides of the deflection which

projections are pressed onto said sealing face to prevent

15 leakage of fluid.

2. The metal gasket as claimed in claim 1, wherein said thin

walled portion is formed on both sides of said metal gasket.

20 3. The metal gasket as claimed in claim 1, wherein said thin

walled portion of said metal sheath is a flat face.

4. The metal gasket as claimed in claim 2, wherein séid thin
walled portion of said metal sheath is a flaf face.

25 |
5. The metal gasket as claimed in claim 1, wherein said

worked portion of said metal sheath has a U-shaped, V-shaped,

-14- .
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Fig. 8 is a cross-sectional view for illustrating a : profile during

sealing of the netal gasket of the second 20 exanpl e. Fig.
9 is a photograph for illustrating a condition after seal ing of the
flat face of the netal gasket of the first enbodi ment in accordance
Wi th the present invention observed by a mcroscope. 25

DETAI LED PESORisMRpE QR oRtdEseiRERERRED ENMBODI MENTS e

enbodi nents of netal gaskets in accordance with the THIS SHEET HAS BEEN

- 7- | REPLACED

6. The metal gasket as claimed in claim 2, wherein said
worked portlon of said metal sheath has a U-shaped, V-shaped,

5 or ]-shaped cross-section.

L 3

_—
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present invention wi Il be described hereinafter'referring to t he

drawings. Fig. 1 is a cross-sectional perspective view for
illustrating a netal gasket 1 of the first enbodi nent. The neta
gasket 1 conprises a sheath 3 which is continuous in 5 ° the -axial
direction and has a C shaped cross-section, and a ring elastic
metal coil spring 2 which | ABSIRAGTNE DIES 2 sheath 3. The netal
gasket 1 of this enbodinent is featured - by the sheath 3, that is,
flat faces 5 and 5 are forned over t he whole I ength of the netal
gasket 1 at the top_and hottom symetrically with respect to the
openi ng 4 of fnhBetpdagasket excejl Nt 18 SeddR9: PSILOIBENCEH anfhe sheath 3

is fornmed of a hardness of .abo

Such s meCAPBISEE BoRLing, Mt Ton ATALI G eRs 108 doscas The meta

comyteoscaedBl HiRRRIRHY 310l ingti S AL b chipea cONOI 100
crogss-section and a ring elastic core surrounded by the metal
speéth and the metal gasket is served for sealing with aid of
'pye contact with the sealing face tightened by exerting a
fbrce in the axis center direction, wherein the metal sheath

10 has the worked portion with a locally thin cross-section over

the whole length, and when the metal sheath is exerted with a.
force and deformed, the deflection in tﬁe axis direction of
the metal sheath due to concentrated stréss on the thin worked

portion causes to form projections at the both sides of the

15 deflection which projections are pressed onto the sealing
face.
‘BEEN
THIS SHEET HAS'B
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pl aced-on the sealing faces 10a and 10a of the flange 10, the flat
faceS 5.and 5 are brought into contact with the sealing - faces 10a
and 10a. . Wen the flat faces 5 and 5 faci ng each . ot her receive a
‘conpression force fromthe flange 10, the 20 nmetal gasket 1 is deforned
in the axis center direction. - When, because the sheath 3 exerted
with a force fromthe flange 10 is structured so that the center
portions 5 and 5 are formed thinnest and the portions farther from
.the center are forned thicker, the force is exerted onto the
.central 25 portions 5a and 5a to cause | ocal stress concentration.

- Thus, - the sheath 3 is deflected and curved in the axis center
direction nanely the direction of the force at the central

- 8- .
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portions 5a and 5a as the result of the stress concentrati.on, and
t he redges 5b and 5b of the flat faces 5 and 5 becone “projections 6
and 6... between the central portions 5a and 5a. The projections 6
and 6... are obtained along the whole I ength 5 - of the netal gasket 1
. to render the double sealing of the sealing faces 10a and 10a of = . -
the fl ange. ; By the way, the sealing face of the flange 10 at
the - portion where the projections 6 and 6 obtai ned by conpression
deformati on had contacted is tested. A photograph of-the flat 10 face
- of the netal gaskﬁg?lkﬁeréiealing is showmm in Fig. 9. Fig. 3is a
. plan view of the et 1 after sealing which is the

. schematic description of Fig. 9. As shown in the photograph of
- Fig. 9 and in Fig. 3, the

(A
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met al .gasket 1 conprises a coil spring 2 surrounded by the 15 sheath 3,

and‘the flat portions 5 and 5 are fornmed by cutting the top and

botfom portions for sealing. Such netal gasket is nount ed on the
“flange 10 and taken out to observe, it is found clearly that there
~are circular outside and inside double sealing prints 8 and 8 at

the positions ‘corresponding to the 20 edges forned on the flat face 5.

Accordingly, it is confirmed that the netal gasket 1 of t he

enbodi ment seals the sealking faces 10a and 10a with aid of - the

projections 6 and 6... fornmed by conpressi on because of ' t he

exi stence of worked flat faces 5 and 5. 25 The netal gasket 1 of

the enbodinent is applied to the case that the sealing face 10a and

-O-

10a of a-fla re, subj ected to super roll processing to render
smoth surfaBblG . 4 | 25

- 25t
25a

25b

eet Has Been Replaced
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with reduced pit and to the case that the sealing face 10a and 10a

ofta fl.ange are not subjected to super roll processing, ‘ and t he

“test is repeated a plurality of tines for testing the | eakage of

~heliumto the outside after 30 seconds fromblowing 5 of helium the

t result shows no outside | eakage for all tests. The hardness of the
flanges 10 is tall about 300 Hv and the detection sensitivity is
2.8X10-12 Pa.nferr]/s or |ower. - Accordingly, because the sharp
projections 6, 6... contact ' on the sealing faces 10a and 10a at the
smal | area for sealing 10 with aid of the projection 6, 6 ... using the
netal gasket 1 . of the enbodinent, the high pressing force is

applied evenly

51
FIG.6
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on the contact areas, the face with not only snooth surface _ but

al so rough surface is seal ed stably. Hi gh air-tightness is
obtained by sealing line of the 15 projections 6, 6... formed doubl e.
Further, the netal gasket contacts on the sealing faces 10a and 10a
only on the double sealing Iines formed by the projections 6, 6..
with a small contact area, and because of the smal|l contact area,

hi gh contact pressure can be obtained 20 with a small tightening force
to be exerted on the flange 10" whi ch exerts a force to press the
met al gasket . On the other hand, the use of the flange 10
consists of a- soft material with a hardness of 120 to 130 Hv causes
to form a permanent sealing print on the sealing faces 10a and 10a.
25 Repeat ed attaching and detaching of the netal gasket will

happen to cause crossing of sealing prints. However, no

FIG. 9

-This Sheet Has Been Rep laced
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| eakage is resulted even after repeated use because of high

- 10- . pressure pressing with the projections 6, 6... and
~doubl e sealing |lines. ' Next, the second enbodi nent of a

metal gasket in accordance with the present invention wll be

descri bed herein 5  under. Fig. 4 is a cross-sectional perspective

vi ew for ' illustrating a netal %§%%$A of the second enbodi nent.

Li kewi se* the configuration of the first enbodinment, this gasket 21

al so conprises a sheath 23 with a C yjaRad gaskgr Cross-section and a coi
spring 22 which is surrounded by the '

A metal gasket exdéllent in sealing performance and

5 capable of sealing with a small preésing force. The metal
gasket comprises at least one metal sheath with C-shaped
cross-section and a ring elastic core surrounded by the metal
sheath and the metal gasket is served for sealing with aid of
the contact with the sealing face tightened by exerting a

10 force in the axis center direction, wherein the metal sheath
has the worked portion wifh a locally thin cross-section over
the whole length, and when the metal sheaﬁh is exerted with a
force and deférmed, the deflection in the axis direction of
the metai sheath due to concentrated stress on the thin worked

15 portion causes to form projections at the both sides .of the
deflection which projections are pressed onto the sealing

face.

THIS SHEET HAS BEEN
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10 sheath 23. The sheath 23 features the metal gasket 21 of this qéJlQSﬁLO
enbodi nent, V-shaped grooves 25 and 25 are forned over the whol e

| ength of the nmetal gasket 21 at the top and bottom symetrically
with respect to the opening 24 of the ﬁhe h 23 wi th C shaped
cross-section. 15 When a net al gégiet 21 on whi chesuch_ V- shaped
grooves 25 and 25 are forned is nounted on a fIaneREpQAcm oy,

26 and 26... is formed as shown in Fig. 5 to ensyr g~thesca] iF

In detail, whén a netal gasket 21 is provided on a flang

conpr essi on forcelgx xerged fromthe flange 10 to 20

bott om V-shaped g s, 4t he netal gasket 21 is

axis center direction. Wen, because the V- shapeld groove

which is directly exerted mﬁtg t he force is thinmne Al

portions 25a and 25a, tob pl aces are subjected to stress
concentration.




4

25 Accordingly, as shown in Fig. 5 the central portions 25a
and 25a which is subjected to the stress concentration of the

'23 are deflected and curved in the axis center
Thus, the edges 25b and 25b ... of thq%v ghaped
are projected to form projections 26, 6?..
‘portions 25a and 25a. The sharp
‘doubl e sealing on the sealing 5 faces 10a and 10ajof
‘In the netal gasket 21 of the enbodinent, the formng o

bet

di recti on.

S

heat h

EMEMBATt SHEET

proj ections 26, j29. ..

V-shaped grooves 25 and 25 allows the projections 26
sharper than those in the first enbodi nent, and

S

al
auarTer

ensure—t

thg #E%Weé .

28 t 0




i be applied within the scope of the pr@semg invention. 15
texanpl e, in the enbodi nents descri bed herei nbefore,

th:¢stability i s enhanced nore. In other words, the 10
the nmetal gasket 21 with snaller pressing force IS s

: seal i ng. The netal gasket of the invention is no

t he enbodi nents descri bed herei nbefore, various no

and V-shaped groove are shown as the configuration o
portion formed on the sheath, however, the worked
wor ked portion with ] - shaped, U shaped cross-secti
shaped 20 Cr -sectjion as described in the clainms as

tighteni ng of
ufficient for
t_Iinﬁted to

REPLACEMENT SHEET
Ty tTat tace

fl '43 pEBlg7
rki‘on may be a
aor ..ot haor

y A>3

ar as the shape

forms a thin por Qmﬂfavoring t he projection when
Further, for exanple, the netaPhgasket conprising one

N
N

)0

CONpT essed.




.the first enmbodi nent or a sheath with nore | ayers.

'-12- _ This invention provides a net aj=geas —— e T
“high hardness, excellent in sedl /g stability ahdRehpebWEh il
:sealing with small pressing force because of the structgr ' thatgt
:worked portion to provide |ocal thinned portions on a 5( 1 SHEB Mal h{
"over the whole Ienitt ang, the deflection to the xi's directionfof
(;nt ted stress on the '

fthe sheath due to

.ﬁ??ed sheath is shown in the enbodinents described 25 her ei nbef ore,
however, the sheath may conprises a two | ayered sheath as shown in

!
;




~and deforned causes projections at the both sides of the

thi n 'worked portion when the netal sheath is exerted with a “foxce

whi ch projections are pressed onto the sealing 10 fg

‘ | 5/5

defl ection

EPLAGEMENT SHEET
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- 13- REPLACEMENT -
SHEET- WHAT IS CLAIMED | S: 1. A netal gasket conprising at | east one

metal sheath with a C shaped cross-section and a ring elastic core
surrounded by said nmetal sheath , said gasket functioning to prevent
| eakage of - fluid during contact with a sealing face and when
subjected to a -
- - _ REPLACEMENT SHEE
_ 1
ABSTRACT | [ 27 e w7
Ot
METAL GASKET- : Ceein

A metal gasket excellent in sealing performance and
5 capable of sealing with a small pressing force. The metal

gasket cthriées at least one metal sheath with C-shaped -
cross-section and a ring elastic core surrounded by the ﬁetal
sheath and the metal gasket is served for sealing with aid of
the contact with the sealing face tightened by exerting a

10 ﬁprce in the axis center direction, wherein the metal sheath
has the worked portion with a locally thin cross-section over
the whole length, and when the metal sheath is ekerted with a
force and deformed, the deflection in the axis directioh of
the metal sheath due to concentrated stress on the thih.worked

15 portion causes to form projections at the both sides of the
éeflection which projections are pressed onto the sealing

face.

Figure 2 to accompany publication.
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ed - » 1457-0
force imh tHasBeenReplacr d| rection, wherein s ﬁMEmﬂ kT hps aely
thin mall aﬂ HF“ d_at jLJJm;u+4ﬁ+ﬂr1 t lhe' ' Qi [NAVENA sai d

et al 0 w;s@matm BEEN he de Iing face ~said
thlﬁhmalled portion of Sald nEnEPuﬁﬁﬁhth béln higddiE 1”" the center
t her eof, ; Opon sai tal asket to deform

the shedHRE-4 —center directign as a
result of the stress concentration on said L thin wal tion which
causes projections to be formed at " both sides of the deflection,

| eakage of flu t as clal In ¢ erein

said thip a. sna?%ﬁﬂé¥bé§u§é@glnetar" 00

on t he peri phery of sai sheathe — 3. The neta gasket a

clai ”Ed-é-élzdﬂ-rééﬁ-l—]s-hém efdh Sﬁtévéﬂtﬂn lea éeéfpﬂﬁienw%hsah.é et al
sheath is a flat surface. : The nmetal gasket as clainmed in claim2,
vvhe][el n cagtacnivliihithe sea]l\ﬁhé eﬂa@ertignteﬁeaabyl Beiﬁlg eheatbd wighf | at
surf ace.

a force in the axis center direction,

whi ch prj ectg f}%&ﬁ e%ﬁlé‘éér @gﬂ’ 1ngsﬁ1ési‘é9sﬁeé‘hé“xgeiéiefhgaﬂhe%%&)n

K wherein said metal sheath has a thin walled portion formed
£hin locally on the periphery of said metal sheath, and

70 when a force is exerted to said metal sheath to deform,
_the deflection in the axis center direction caused by the
stress concentration on said thin walled portion causes to
from projections at the both sides of the deflection which

projections are pressed onto said sealing face to prevent

15 leakage of fluid.

2. The metal gasket as claimed in claim 1, wherein said thin

walled portion is formed on both sides of said metal gasket.

.0 3. The metal gasket as claimed in claim 1, wherein said thin

walled portion of said metal sheath is a flat face.

4. The metal gasket as claimed in claim 2, wherein said thin
walled portion of said metal sheath is a flat face.

.25 | . _
5. The metal gasket as claimed in claim 1, wherein said

worked portion of said metal sheath has a U~shaped, V~shaped,

-14-
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REPLACEMENT SHEET 5.  The metal gasket as
wherein the cross section of said thin wall g
sheath is V- shaped. 6. The netal gaske
wherein the cross section of said thin wall

sheath is o j-sha Q@p@ﬂo - he nmetal gaske
sai d gasket haV|ng§a 5% geth%Q toroi dal sha

gasket conprising at

provi di ng seal ed contact wi th an opposing
saiéd netZHe sierdh ek @s claif&

with first edges fornmed on
sai d et aWogtkest portioheiMgdid ey At

force,

to a force

Ieast one nmet al sheath

the perip

or ]-shaped cross-section.
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exerted upon said gasket causing the sheath to deform and the

thin-wall ed surface to deflect inwardly, the gasket further conpri si ng
first prOj ections .fornmed at the first edges which projections press
into thé opposing surface to prevent |eakage The

met &l gasket as clainmed in claim 8 , further cc gﬂsﬂ(‘;ﬁ@EQT SHE%T sgcond
thin-wall ed surface with second edges, said thinf-walled f hce forned
on the periphery at a position renoved fromthe 2 BiSER 1990 n wal | ed

1
—

surface, and second projections forned at the second edgesjupon

def or matyyapA 9 1S HAINMRIP 18 Poth said first

- 15 - and second projections florm ng double seafing |ines

, said gasket desi gned for providing sealed contact wth two surfaces
| 1. A metal gasket comprising at least one metal sheath with a C-

shaped cross-section and a ring elastic core surrounded by said
metal sheath , said gasket functioning to prevent leakage of
fluid during contact with a sealing face and when subjected to a
force in the axis center direction, wherein said metal sheath has
a thin walled portion formed at a location on the periphery of
said metal sheath which is to be contacted by the sealing face ,
said thin-walled portion of said metal sheath being thinner at
the center thereof , and when a force is exerted upon said metal
gasket to deform the sheath a deflection occurs in the axis
center direction as a result of the stress concentration on said
thin walled portion which éauses projections to be formed at
both sides of the deflection , which projections are pressed onto

said sealing face to prevent leakage 'of fluid.

2. The metal gasket as claimed in claim 1 , wherein said thin
walled portion is formed on diametrically opposed locations on

the periphery of said metal sheath.

3. The metal gasket as claimed in claim 1, wherein said thin

walled portion of said metal sheath is a flat surface.

4. The metal gasket as claimed in claim 2, wherein each said thin

walled portion of said metal sheath is a flat surface.

-14 -
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t hat oppose, respectively, the two thin-walled surfaces 10 The tal
gasket as clained in claim9 , wherein said thin-| REPLACBMERT SHEET aces of
said netal sheath i's a flat surface. 11. The nefa -pi hed in
Claim8, wherein said thin- wal | ed surfaces ¢f Szgrﬁ% msheat h are
flat surfaces. 12. The nmetal gasket as clainmed jnjcl , ergiph the
Cross: section of said thin-walled surface of |s&L hlis V-
shaped. 13. The netal gasket as clained in claifpn9, wherein the cfoss-

section of said thin-walled surfaces of said netal

shaped. 14. The netal sket as .clajnmed in claim@8, fuyrther conprising a
motal cdil sihguatalnBASKHe Afeelimgthnn claim I " wheretn the cross
section of said thin walled portion of said metal sheath is V-

shaped.

6. The metal gasket as claimed in claim 2 , wherein the cross
section of said thin walled portion of said metal sheath is V-

shaped.

7. The metal gasket as claimed in claim 2 , said gasket having a

generally toroidal shape.

8. An annular metal gasket comprising at least one metal sheath
and designated for providing sealed contact with an opposing
surface under an exerted force, said metal sheath having a
periphery: and a thin-walled surface with first edges formed on
the periphery, said thin-walled surface of said metal sheath
being thinner at the center thereof, and in response to a force
exerted upon said gasket causing the sheath to deform and the
thin-walled surface to deflect inwardly, the gasket further
comprising first projections formed at the first edges which
projections press into the opposing surface to prevent leakage
of fluid.

9. The metal gasket as claimed in claim 8 , further comprising a
second thin-walled surface with second edges, said thin-walled
surface formed on the periphery at a position removed from the
first thin-walled surface, and second projections formed at the

second edges upon deformati(')n of said sheath , both said first

-15 -
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10.

11.

12.

13.

14.

E )
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and second projections forming double sealing lines , said
gasket designed for providing sealed contact with two surfaces

that oppose, respectively, the two thin-walled surfaces.

The metal gasket as claimed in claim 9 , wherein said thin-

walled surfaces of said metal sheath is a flat surface.

The metal gasket as claimed in Claim 8, wherein said thin-
walled surfaces of said metal sheath are flat surfaces.

The metal gasket as claimed in claim 8, wherein the cross
section of said thin-walled surface of said metal sheath is V-~

shaped.

The metal gasket as claimed in claim 9, wherein the cross-
section of said thin-walled surfaces of said metal sheath is V-

shaped.

The metal gasket as claimed in claim 8, further comprising a

metal coil spring within the metal sheath.
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