
1                  EP 0 262 073 B1                    2 Description
plishes this without sacrifice of chemical integrity and stability of the
seal, providing a terminal pin The present invention relates to an hermetic
seal structure resistant to recognized differing con- lithium battery
terminal assembly having a terminal  ditions of humidity and corrosion
without undesira- pin extending from within the assembly through an    5
ble bubbles and pockets therein and with controlled apertured assembly wall
to ambiant and an ap-        seal stress conditions, utilizing these
controlled erture seal structure between the pin and the as-    stress
conditions for a more efficient and effective sembly wall and sealingly
bonded thereto, the seal   seal through regulated material viscosity and
com- structure having a first glass material and a second  pression
characteristics. glass material having a different composition and   to  In
accordance with the present invention to electrochemical properties than
the first glass ma-  achieve this the hermetic lithium battery terminal
terial.                                              assembly is
characterized in that the seal structure It is generally well known in the
electrical termi-  comprises a first and a second layer both having nal
assembly art to utilize layers of differing materi-  planar inner and outer
surfaces both said layers als to seal a terminal pin to a housing. An
hermetic   15  extending between and being sealingly bonded to lithium
battery terminal assembly of the type re-   the terminal pin and the
assembly wall, the second ferred to is disclosed in US-A- 4,308,323. In the
layer having its outer surface exposed to ambiant, known terminal assembly
first and second glass      the first layer consisting of the first glass
material materials surround and extend coaxially relative     which is
comprised approximately by weight of 10 each other and a terminal pin
extends from within a   20  to 45 % SiO2, 10 to 25 % [err], 3 to 10 %
[err], battery through the battery wall, the first material  2 to 10 %
[err], 10 to 30 % light metal oxides of being bonded to the pin and the
second material     the second group in the periodic chemical table being
bonded to the first material and the wall, the  and 5 to 25 % light metal
oxides of the first group object of the differing coextensive first and
second  in the periodic chemical table and the second layer materials being
to provide an overall seal which   25  consisting of the second glass
material which is exhibits a greater resistance to attack by chemicals
comprised approximately by weight of 50 to 65 % than by an individual or
sole material. More re-     [err] 4 to 12 % [err], 1 to 5 % [err], 5 to 15
% cently issued US-A- 4,514,590 employs terminal      light metal oxides of
the second group in the pin sealing layers of different materials, each of
periodic chemical table and 5 to 20 % light metal which generally extends
in planar, sandwich form   30  oxides of the first group of the periodic
chemical with the others normal to the longitudinal axis of  table to
thereby provide similar viscosities and co- the pin between the pin and the
housing, the layers  efficients of expansion for the first and second of
different materials having different coefficients of  layers which
coefficients of expansion are compati- thermal expansion to compensate for
stresses in     ble with that of the materials to which the layers the
terminal assembly as a result of temperature   35  are sealingly bonded.
changes. In GB-A-1,264,697 a laminated glass           A third layer can be
interposed between the stem for use in electronic devices is disclosed. The
first and second layers to form an inhibiting shield glass stem comprises a
glass body and a glass       to restrict flow of undesirable deteriorating
prop- layer of different composition is provided on one   erties between
the first and second laminations. side of the glass body to improve the
fluid tight-  40  Referring to the drawing which discloses an ness in an
atmosphere of high temperature and        advantageous embodiment of the
hermetic lithium humidity. The coefficients of expansion of the ma-
battery terminal assembly and a modified embodi- terials of the glass body
and of the glass layer are  ment thereof: different. In US-A- 4,315,974 the
inner surfaces of a  Figure 1 is a plan view of a unique and novel glass
seal are shielded by a ceramic body to  45       end closure having an
aperture therein and an protect the glass seal against chemical attack by
extended peripheral wall portion integral there- the contents of an
electrochemical cell.               with to surround the aperture, the end
closure The present invention recognizes that different     being disposed
in a housing for an hermetic electrochemical conditions exist within and
outside    terminal assembly; a hermetically sealed assembly, then solves
this  so   Figure 2 is a cross-sectional view taken in a recognized problem
in sealing terminal pins in her-    plane through line 2-2 of Figure 1
showing the metically sealed assemblies in a unique and novel      upper
portion of the housing and end closure; manner, requiring a minimum of
materials and pro-      Figure 3 is an enlarged cross-sectional view of a
cessing steps in both straight-forward and efficient   portion of the end
closure of Figures 1 and 2, manufacture and assembly steps and, at the same
55   disclosing the inventive seal structure for a ter- 



time, assuring a long lasting terminal pin seal both   minal pin extending
over the aperture of the end internally and externally of the hermetic
assembly.    closure; and, The structure of the present invention accom-
Figure 4 is an enlarged cross-sectional view 3    3                 EP 0
262073 B1                     4 similar to that of Figure 3, disclosing
another  main body portion 4 of end closure 3 and also with form of the
inventive seal structure employed    the chemical conditions of the
terminal assembly with a conventional apertured end closure.       and the
ambient surrounding. Referring to Figures 1 and 2 of the drawing,       It
is desirable that lamination 11, which has its and hermetic terminal
assembly housing 2 is   5   inner surface adjacent the assembly structure
in shown having mounted therein end closure 3 in-     housing 2, be formed
from material having elec- cluding a circular main body portion 4 having a
rim  trochemical properties capable of producing a 6 extending from the
periphery thereof. Rim 6 of   preselected resistance to attack from
chemical in- end closure 3 can be sealed to the inner wall of   gredients
within the assembly. Equally it is desir- housing 2 by a suitable welding
means such as a   to  able that lamination 13 be formed from material laser
beam (not shown). Main body portion 4 of     different from the material of
lamination 11, so that end closure 3 includes a centrally disposed circular
the outer surface of lamination 13 adjacent ambient aperture 7 through
which electrically conductive   has electrochemical properties capable of
produc- terminal pin 8 extends from housing 2 to ambient.  ing a
preselected resistance to attack, such as The structural components
comprising housing 2   15  corrosion, from ambient chemistry. It is further
de- and end closure 3, which can be employed in any    sirable that in
selecting the chemistry of seal lami- one of a number of types of hermetic
terminal      nations 11 and 13 that the flow viscosity and coeffi-
assemblies, such as those used for lithium type    cient of expansion
characteristics of each during batteries, can be formed from a suitable
stainless  fusing conditions be similar and that their coeffi- steel
material, as can electrically conductive termi-  20  cients of expansion be
compatible with the coeffi- nal pin 8, the chemistry of the materials used
for  cients of expansion of the materials forming the these components
being interdependent with the     terminal pins and main portion of the end
closure chemistry of the seal to be employed. In the em-   so that the
resulting overall seal formed by the bodiment of Figures 1-3, the end
closure 3 is      laminations be in compression after the melt for-
disclosed as including a main body portion 4 which   25   ming step
involved in sealing the terminal pin to can be thin and an integral
peripheral wall portion  the assembly. It is to be noted that to improve 10
surrounding aperture 7 to extend at a preselec-  bonding prior to assembly,
the surfaces of the ted angle therefrom for a preselected distance. In
preselected glass beads used to form laminations the structural embodiment
of Figure 2, peripheral  11 and 13 can be appropriately treated with oxides
wall 10 extends substantially normal to main body   30  or etched, as can
the material to which they are portion 4 for a distance substantially equal
to rim 6.  sealed. It is to be understood that other geometric configu-
Glass materials of different electrochemical rations for the several parts
disclosed herein can  properties can be successfully employed with the be
employed and that the end closure can have      SiO2 content by weight for
lamination 11, which other conformations and can have no more than   35
has its inner surface adjacent the assembly, being one terminal pin
extending therethrough, depend-   substantially less than SiO2 content in
lamination ing upon the nature of use of the hermetic terminal  13, which
lamination 13 has its outer surface adja- assembly.
cent ambient. This difference serves to increase Referring to Figure 3 of
the drawing, the seal 9  the chemical resistance of the exposed surface of
is disclosed as extending in aperture 7 between the   40  each lamination
to the particular environment to outer peripheral wall of terminal pin 8
and the    which it is exposed, lamination 11 to the assembly aperture
defining wall portion 10 extending from   and lamination 13 to ambient.
main body portion 4 of end closure 3, but in this      Lamination 11
closest to the hermetic terminal regard, it is to be understood that a
suitable aper-  assembly electrolyte is comprised approximately tured steel
eyelet can be employed to be sealed in  45  by weight chemically of 10 to
45 % SiO2, 10 to the aperture 7 of the main body portion 4 if so    25%
B203, 3 to 10% [err], 2 to 10% [err], 10 to desired. In accordance with one
advantageous em    30% light metal oxides of the second group in the
bodiment of the present invention (Figure 3), seal 9  periodic chemical
table comprising MgO, CaO, SrO 



is composed of two sealing layers or laminations   and BaO and 5 to 25%
light metal oxides of the 11 and 13, each having inner and outer surfaces,
50  first group in the periodic chemical table compris- each extending
between the terminal pin 8 and the  ing [err]   and [err]. Lamination 13 is
com- end closure main body portion 6 in a plane normal  prised
approximately by weight of 50 to 65% [err], to the longitudinal axis of
terminal pin 8. Sealing  4 to 12% [err], 1 to 5% [err], 5 to 15% light
laminations 11 and 13 are selected from suitable   metal oxides of the
second group in the periodic sealing materials, such as glass, to have
different  55  chemical table comprising CaO, SrO and BaO and
electrochemical properties, the composition of the  5 to 20% light metal
oxides of the first group in the materials depending upon the chemical
composi-     periodic chemical table comprising [err]   and tions of the
material used for terminal pin 8 and  [err]. It is to be noted that both
the flow viscosity 4    5                  EP 0 262 073 B1
6 and coefficient of expansion characteristics of each     mately by weight
of 50 to 65 % [err], 4 to 12 of these laminations 11 and 13, having the af-
% [err], 1 to 5 % [err], 5 to 15 % light metal oredescribed chemical
compositions, are substan-         oxides of the second group in the
periodic tially similar and that these coefficients of expan-     chemical
table and 5 to 20 %  light metal sion are so selected to be compatible with
the    5      oxides of the first group of the periodic chemi- coefficients
of expansion of adjacent metallic ma-       cal table to thereby provide
similar viscosities terials, such as 446 stainless steel material used
and coefficients of expansion for said first and for terminal pins and 304L
stainless steel used for      second layers (11, 13) which coefficients of
eyelets and end covers. Thus the bonding of the          expansion are
compatible with that of the ma- lamination 11 and 13 is enhanced at fusion
and the   10  terials to which the layers (11, 13) are sealingly overall
seal 9 is compressed between the terminal        bonded. pin 8 and the main
body portion 4 of end closure 3. Referring to Figure 4, a further
embodiment of    2. Terminal assembly according to claim 1, char- the
present invention can be seen, wherein there is      acterized in that the
first glass layer light metal sandwiched between laminations 11 and 13 of
seal   is    oxides of the second group comprise MgO, 9, an intermediate
layer or lamination 14 which          CaO, SrO and BaO and of the first
group lamination can be of a suitable ceramic material         comprise
[err] and [err] and the second serving to inhibit corrosion migration
between the       glass layer light metal oxides of the second two
laminations 11 and 13. It is to be understood        group comprise CaO,
SrO and BaO and of the that the chemistry of this intermediate ceramic   20
first group comprise [err]   and [err]. lamination 14 is so selected that
the coefficient of expansion characteristics are similar to the coeffi-  3.
Terminal assembly according to claim 1 or 2, cient of expansion
characteristics of laminations 11     characterized in that the inner
surface of said and 13 and that this ceramic lamination 14 has
second layer (13) abouts the outer surface of porosity characteristics
which enhance the bonding   25  said first layer (11). of the surrounding
laminations 11 and 13 thereto during the heat fusion step in assembly.
4. Terminal assembly according to claim 1 or 2, characterized in that an
intermediate layer (14) is disposed between said first and second lay- 30
ers (11, 13) to inhibit corrosion migration there- Claims
between. 1. Hermetic lithium  battery terminal assembly        5. Terminal
assembly according to claim 4, char- having a terminal pin (8) extending
from within       acterized in that said intermediate layer (14) is the
assembly through an apertured assembly   35      a ceramic layer. wall to
ambiant and an aperture seal structure (9) between the pin (8) and the
assembly wall and sealingly bonded thereto, said seal struc-
Revendications ture (9) having a first glass material and a second glass
material having a different com-   40   1. Ensemble de borne hermetique
pour pile au position and electrochemical properties than          lithium
pr6sentant une tige de borne (8) pas- said first glass material,
characterized in that      sant, a partir de l'int6rieur de l'ensemble, a 



said seal structure (9) comprises a first and a       travers une ouverture
de la paroi de l'ensem- second layer (11, 13) both having planar inner
ble vers l'air libre ambiant, ainsi qu'une struc- and outer surfaces, both
said layers extending   45  ture de joint d'ctanch6ite (9) de l'ouverture
between and being sealingly bonded to the             entre la tige (8) et
la paroi de l'ensemble, lide terminal pin (8) and said assembly wall, said
de fagon 6tanche & celle-ci, ladite structure de second layer (13) having
its outer surface ex-       joint d'dtanchdit6 (9) prdsentant un premier
posed to ambiant, said first layer (11) consist-      mat6riau du type
verre et un second mat6riau ing of said first glass material which is com-
50   du type verre ayant une composition et des prised approximately by
weight of 10 to 45 %          propri6tes 6lectrochimiques differentes de
cel- [err] 10 to 25 % [err], 3 to 10 % [err], 2 to        les dudit premier
mat6riau de type verre, ca- 10 % [err] 10 to 30 % light metal oxides of
ractdris6 en ce que la structure de joint d'6tan- the second group in the
periodic chemical             chdit6 (9) comprend une premiere couche et
table and 5 to 25 % light metal oxides of the   55    une seconde couche
(11,13), ayant toutes les first group in the periodic chemical table and
deux des surfaces planes interne et externe, said second layer (13)
consisting of said sec-        ces deux couches s'dtendant entre la tige de
orrd glass material which is comprised approxi-       borne (8) et la paroi
de l'ensemble et 6tant liWe 5    5                 EP026207381
6 and coefficient of expansion characteristics of each    mately by weight
of 50 to 65 % [err], 4 to 12 of these laminations 11 and 13, having the af-
% [err], 1 to 5 % [err], 5 to 15 % light metal oredescribed chemical
compositions. are substan-        oxides of the second group in the
periodic tially similar and that these coefficients of expan-    chemical
table and 5 to 20 %  light metal sion are so selected to be compatible with
the    5     oxides of the first group of the periodic chemi- coefficients
of expansion of adjacent metallic ma-      cal table to thereby provide
similar viscosities terials, such as 446 stainless steel material used
and coefficients of expansion for said first and for terminal pins and 304L
stainless steel used for     second layers (11, 13) which coefficients of
eyelets and end covers. Thus the bonding of the         expansion are
compatible with that of the ma- lamination 11 and 13 is enhanced at fusion
and the   10  terials to which the layers (11, 13) are sealingly overall
seal 9 is compressed between the terminal       bonded. pin 8 and the main
body portion 4 of end closure 3. Referring to Figure 4, a further
embodiment of   2. Terminal assembly according to claim 1, char- the
present invention can be seen, wherein there is     acterized in that the
first glass layer light metal sandwiched between laminations 11 and 13 of
seal   15   oxides of the second group comprise MgO. 9, an intermediate
layer or lamination 14 which         CaO, SrO and BaO and of the first
group lamination can be of a suitable ceramic material        comprise
[err]   and [err] and the second serving to inhibit corrosion migration
between the      glass layer light metal oxides of the second two
laminations 11 and 13. It is to be understood       group comprise CaO, SrO
and BaO and of the that the chemistry of this intermediate ceramic   20
first group comprise [err]   and [err]. lamination 14 is so selected that
the coefficient of expansion characteristics are similar to the coeffi-  3.
Terminal assembly according to claim 1 or 2. cient of expansion
characteristics of laminations 11     characterized in that the inner
surface of said and 13 and that this ceramic lamination 14 has
second layer (13) abouts the outer surface of porosity characteristics
which enhance the bonding   25  said first layer (11). of the surrounding
laminations 11 and 13 thereto during the heat fusion step in assembly.
4. Terminal assembly according to claim 1 or 2, characterized in that an
intermediate layer (14) is disposed between said first and second lay- 30
ers (11, 13) to inhibit corrosion migration there- Claims
between. 1. Hermetic lithium  battery terminal assembly       5. Terminal
assembly according to claim 4, char- having a terminal pin (8) extending
from within      acterized in that said intermediate layer (14) is the
assembly through an apertured assembly   35     a ceramic layer. wall to
ambiant and an aperture seal structure 



(9) between the pin (8) and the assembly wall and sealingly bonded thereto,
said seal struc-   Revendications ture (9) having a first glass material
and a second glass material having a different com-   40  1. Ensemble de
borne hermdtique pour pile au position and electrochemical properties than
lithium prdsentant une tige de borne (8) pas- said first glass material,
characterized in that     sant. a partir de linterieur de l'ensemble, a
said seal structure (9) comprises a first and a      travers une ouverture
de la paroi de 1'ensem- second layer (11, 13) both having planar inner
ble vers l'air libre ambiant, ainsi qu'une struc- and outer surfaces, both
said layers extending   45  ture de joint d'dtanchdit6 (9) de l'ouverture
between and being sealingly bonded to the            entre la tige (8) et
la paroi de l'ensemble. lide terminal pin (8) and said assembly wall, said
de faron 6tanche a celle-ci, ladite structure de second layer (13) having
its outer surface ex-      joint d'dtanch6it6 (9) prdsentant un premier
posed to ambiant, said first layer (11) consist-     materiau du type verre
et un second matdriau ing of said first glass material which is com-   so
du type verre ayant une composition et des prised approximately by weight
of 10 to 45 %         propri6t6s 6lectrochimiques differentes de cel- [err]
10 to 25 % [err] 3 to 10 % [err], 2 to  -      les dudit premier matdriau
de type verre, ca- 10 % [err], 10 to 30 % light metal oxides of
racteris6 en ce que la structure de joint d'dtan- the second group in the
periodic chemical            ch6itd (9) comprend une premiere couche et
table and 5 to 25 % light metal oxides of the   55   une seconde couche
(11.13). ayant toutes les first group in the periodic chemical table and
deux des surfaces planes interne et externe, said second layer (13)
consisting of said sec-       ces deux couches s'dtendant entre la tige de
ond glass material which is comprised approxi-      borne (8) et la paroi
de 1'ensemble et dtant lide 5    7                 EP 0 262 073 B1
8 de fagon 6tanche a ces dernieres. la seconde       dem Inneren der
Vorrichtung durch emne couche (13) pr6sentant sa surface externe ex-
Loch versehene Vorrichtungswand nlach aU6v- posee a l'air libre ambiant, la
premiere couche    erstreckt. und eine Lochdichteinrichtung  , (11) 6tant
constituee du premier mat6riau de       zwischen dem Stift (8) und der
Vorrchtunige. type verre qui comprend approximativement.   5     wand und
in Dichtverbindung mit denselbc., en poids, 10 a 45% de SiO2, 10 a 25% de
hat, wobei die Dichteinrichtung (9) ein erstes B203, 3 a 10% de A1203. 2 a
10% de La203,          Glasmaterial und ein zweites Glasmaterial mrn 10 a
30% d'oxydes de m6taux Ilgers du se-          anderer Zusammensetzung und
anderen elek- cond groupe de la table p6riodique des 6(6-
trochemischen Eigenschaften als das erste ments et 5 a 25% d'oxydes de
m6taux I6gers  10     Glasmaterial hat, dadurch gekennzeichnet. daRi du
premier groupe de la table p6riodique des       die Dichteinrichtung (9)
eine erste und eine 6lements et la seconde couche (13) 6tant
zweite Schicht (11, 13) aufweist, die beide eine constituee du second
mat6riau de type verre        ebene innere und eine ebene Aulere FIdche qui
comprend approximativement, en poids, de       haben, wobei sich beide
Schichten zwischen 50 a 65% de SiO2, 4 a 12% de B203, 1 & 5%    is    dem
Anschlullstift (8) und der Vorrichtungs- de Al203. 5 a 15% d'oxydes de
m6taux l6gers        wand erstrecken und mit diesen in Dichtverbin- du
second groupe de la table periodique des        dung sind, wobei die zweite
Schicht (13) mit el6ments et 5 & 20%  d'oxydes de metaux            ihrer
auleren Oberflache nach auSen hin frei- l6gers du premier groupe de la
table p6riodi-      liegt, wobei die erste Schicht (11) aus dem quo des
6l6ments, pour fournir ainsi des visco-   20  ersten Glasmaterial besteht,
welches gewichts- sit6s et des coefficients de dilatation similaires  maBig
etwa aus 10 bis 45 % SiO2, 10 bis 25 pour la premiere et la seconde couche
(11,13).     % B203, 3 bis 10 % Al203, 2 bis 10 % La2O3. ces coefficients
de dilatation 6tant compatibles    10 bis 30 % Leichtmetalloxiden der
zweiten avec ceux des materiaux auxquels les couches       Gruppe in der
Tabelle des Periodensystems (11,13) sont liWes de fagon 6tanche.       25
der chemischen Elemente und 5 bis 25 % Leichtmetalloxiden der ersten Gruppe
in der 2. Ensemble de borne selon la revendication 1          Tabelle des
Periodensystems der chemischen caract6ris6 en ce que les oxydes de m6taux
Elemente besteht, und wobei die zweite l6gers du second groupe de la
premiere cou-        Schicht (13) aus dem zweiten Glasmaterial be- 



che de materiau de type verre comprennent  30       steht, das
gewichtsmafiig etwa aus 50 bis 65 MgO, GaO, SrO et BaO et coux du premier
% SiO2, 4 bis 12 % B203, 1 bis 5 % A1203, 5 groupe comprennent LiO2, Na2O
et K20 et les        bis 15 % Leichtmetalloxiden der zweiten Grup- oxydes
de m6taux l6gers du second groupe           pe in der Tabelle des
Periodensystems der de la seconde couche de mat6riau de typo
chemischeh Elemente und 5 bis 20 % Leicht- verre comprennent CaO, SrO et
BaO et ceux   35      metalloxiden der ersten Gruppe in der Tabelle du
premier groupe cormprennent LiO2, Na2O et        des Periodensystems der
chemischen Elemen- K20.                                               to
besteht, um dadurch gleichartige Viskosita- ten und
Ausdehnungskoeffizienten fur die erste 3. Ensemble de borne selon la
revendication 1 ou       und die zweite Schicht (11, 13) zu schaffen. 2
caracteris6 en ce que la surface interne de la  40  wobei die
Ausdehnungskoeffizienten mit denen seconde couche (13) aboutit a la surface
exter-    der Materialien kompatibel sind, mit denen die ne de la premiere
couche (11).                      Schichten (11. 13) in Dichtverbindung
sind. 4. Ensemble de borne selon la revendication 1 ou   2.
Anschlulvorrichtung nach Anspruch 1. dadurch 2 caracteris6 en ce qu'une
couche interm6diai-  45  gekennzeichnet, daB die in der ersten Glas- re
(14) est dispos6e entre la premiere couche       schicht enthaltenen
Leichtmetalloxide der zwei- et la seconde couche (11,13) pour inhiber une
ten Gruppe MgO, CaO, SrO und BaO und die migration de la corrosion entre
elles.              der ersten Gruppe iO2, Na2O und K20 umfas- sen und daB
die in der zweiten Glasschicht 5  Ensemble de borne selon la revendication
4   50     enthaltenen Metalloxide der zweiten Gruppe caract6ris6 en ce que
ladite couche interme-        CaO, SrO und BaO und die der ersten Gruppe
diaire (14) est une couche de c6ramique.            LiO2, Na2O und K20
umfassen. 3. Anschlulvorrichtung nach Anspruch I oder 2. Ansprdche
ss      dadurch gekennzeichnet, dall die innere Obe- flfche der zweiten
Schicht (13) an der duBfet 1. Hermetische
Lithiumbatterieanschlullvorrich-  -   Oberflche der ersten Schicht (11)
anliegt tung. die einen AnschluBstift (8), der sich aus 6    9      EP 0
262 073 B1                        10 4. Anschlufivorrichtung nach Anspruch
1 oder 2, dadurch gekennzeichnet, daB eine zwischen- i)
schicht (14) zwischen der ersten und der zwei- ten Schicht (11, 13)
angeordnet ist, urn Korro- n                 sionswanderung zwischen
denselben zu ver-    s s                 hindern. It 5. Anschlutvorrichtung
nach Anspruch 4, dadurch gekennzeichnet, dafi die Zwischenschicht (14) eine
Keramikschicht ist.                        10 20 25 30 35 40 45 50 55    


