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Description

TECHNICAL FIELD

[0001] The presentdisclosure relates to a hermetic ter-
minal.

BACKGROUND

[0002] Conventionally, in hermetic terminals used in a

vacuum equipment, a nuclear equipment, or the like, a
contact pin 21, a heat-resistant insulator 22, and a pipe
flange (tube body) 23 are hermetically connected to each
other as a hermetic terminal 30 shown in Fig. 5 to obtain
a high leakage resistance, and the connecting is per-
formed by brazing or the like, and it is required to have
a necessary mechanical strength, and withstand impact
and high temperature sufficiently. Therefore, alumina is
used as the heat-resistant insulator 22, its surface is met-
allized, it is hermetically connected to the contact pin 21
and the pipe flange 23 by brazing, and to reduce differ-
ence of thermal expansion coefficients of the contact pin
21 and the pipe flange 23 with respect to the alumina,
the contact pin 22 and the pipe flange 23 are normally
formed by an iron-nickel alloy or an iron-nickel cobalt
alloy.

[0003] Further, recently, as shown in Non-Patent Doc-
ument 1, a multi-pole terminal is used as a hermetic ter-
minal for extracting signal of a liquid hydrogen tank of a
rocket.

PRIOR ART DOCUMENTS
Patent Document

[0004] Patent Document 1: Japanese Patent Publica-
tion No. 2519642

Non-Patent Document

[0005] Non-PatentDocument 1: Hajime Ishimaru, Her-
metic Seal for Low Temperature, TEIONKOGAKU 17(1),
pp. 61-62 (1982)

SUMMARY

[0006] A hermetic terminal of the present disclosure
includes a plate-shaped ceramic substrate in a plate
shape provided with a through hole for inserting a colum-
nar conductive member in a thickness direction, a first
tube body surrounding the ceramic substrate, and a sec-
ond tube body coaxially connected with the first tube
body , and the first tube body includes a fernico-type al-
loy, an Fe-Ni alloy, an Fe-Ni-Cr-Ti-Al alloy, an Fe-Cr-Al
alloy or an Fe-Co-Cr alloy, and the second tube body
includes an austenitic stainless steel with a nickel content
of 10.4 mass% or more.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

FIG. 1(a) is a perspective view at a side of a first tube
body, and FIG. 1(b) is a perspective view at a side
of a second tube body, illustrating one embodiment
of a hermetic terminal of the present disclosure.
FIG. 2(a) is a drawing illustrating one embodiment
of a sectional view along an axis direction of the first
tube body and the second tube body, FIG. 2(b) is a
side view of FIG. 2(a), FIG. 2(c) is a sectional view
illustrating one embodiment enlarging the part A
shown in FIG. 2(a), FIG. 2(d) is a sectional view il-
lustrating another embodiment enlarging the part A
shown in FIG. 2(a), and FIG. 2(e) is a sectional view
illustrating one embodiment enlarging the part B
shown in FIG. 2(a), illustrating the hermetic terminal
of FIG. 1.

FIG. 3 is a sectional view illustrating another embod-
iment enlarging the part A of the hermetic terminal
shown in FIG. 2.

FIG. 4(a) is a drawing illustrating another embodi-
ment of a sectional view along the axis direction of
the first tube body and the second tube body, FIG.
4(b)is aside view of FIG. 4(a), FIG. 4(c)is a sectional
view illustrating one embodiment enlarging the part
A shown in FIG. 4(a), FIG. 4(d) is a sectional view
illustrating another embodiment enlarging the part A
shown in FIG. 4(a), and FIG. 4(e) is a sectional view
illustrating one embodiment enlarging the part B
shown in FIG. 4(a), illustrating the hermetic terminal
of FIG. 1.

FIG. 5 is a perspective view illustrating one embod-
iment of a conventional hermetic terminal.

EMBODIMENT

[0008] Embodiments of the present invention are de-
scribed in detail below with reference to the drawings. In
allthe drawings of the present description, the same parts
are designated by the same reference numerals unless
confusion occurs, and the description thereof will be omit-
ted as appropriate.

[0009] FIG. 1(a) is a perspective view at a side of a
first tube body, and FIG. 1(b) is a perspective view at a
side of a second tube body, illustrating one embodiment
of a hermetic terminal of the present disclosure.

[0010] FIG. 2(a) is a drawing illustrating one embodi-
ment of a sectional view along an axis direction of the
first tube body and the second tube body, FIG. 2(b) is a
side view of FIG. 2(a), FIG. 2(c) is a sectional view illus-
trating one embodiment enlarging the part A shown in
FIG. 2(a), FIG. 2(d) is a sectional view illustrating another
embodiment enlarging the part A shown in FIG. 2(a), and
FIG. 2(e) is a sectional view illustrating one embodiment
enlarging the part B shown in FIG. 2(a), illustrating the
hermetic terminal of FIG. 1.



3 EP 3 852 199 A1 4

[0011] A hermetic terminal 20 illustrated in FIGs. 1 and
2 includes a plate shape ceramic substrate 3 provided
with a through hole 2 for inserting a columnar conductive
member 1 in a thickness direction, a first tube body 4
surrounding the ceramic substrate 3, and a second tube
body 5 coaxially connected with the first tube body 4.
[0012] The conductive member 1 includes a columnar
base part 1ainserted into the through hole 2, and a collar
part 1b opposing to the ceramic substrate 3 on the mid-
way in an axis direction of the columnar base part 1a.
The conductive member 1 includes a fernico-type alloy,
an Fe-Ni alloy, an Fe-Ni-Cr-Ti-Al alloy, an Fe-Co-Cr alloy
or an Fe-Cr-Al alloy, the ceramic substrate 3 includes
ceramics including aluminum oxide as a main compo-
nent, and the conductive member 1 is supported by the
ceramic substrate 3 provided with a metallized layer 10
formed on the surface by a brazing material including
silver such as BAg-8, BAg-8A, BAg-8B or the like as a
main component.

[0013] Theterm "main componentinthe ceramics" de-
notes a component of 85 mass% or more in 100 mass%
of the components constituting the ceramics, the term
"main componentin the brazing material" denotes a com-
ponent of 60 mass% or more in 100 mass% of the com-
ponents constituting the brazing material.

[0014] The ceramics mayinclude atleastone of silicon,
calcium and magnesium as an oxide in addition to alu-
minum oxide which is a main component.

[0015] The components constituting the ceramics may
be identified by using an X-ray diffractometer (XRD), and
then the content of components may be determined by
using an X-ray fluorescent analyzer (XRF) or an ICP
emission spectrometer (ICP), and converted it into the
content of the identified components.

[0016] The content of the components constituting the
brazing material may be determined by using an X-ray
fluorescentanalyzer (XRF) or an ICP emission spectrom-
eter (ICP).

[0017] The first tube body 4 includes a shaft part 4a
and a head part 4b having an outer diameter larger than
the outer diameter of the shaft part 4a. Similarly, the sec-
ond tube body 5 includes a shaft part 5a and a head part
5b having an outer diameter larger than the outer diam-
eter of the shaft part 5a.

[0018] The hermetic terminal 20 includes a flange 6
provided with a plurality of through holes 6a for inserting
the second tube body 5, and a plurality of through holes
6b for inserting fastening members such as bolts or the
like on the outer peripheral side to fix a storage container
for low temperature liquid or the like (not shown). The
flange 6, for example, includes an austenitic stainless
steel.

[0019] As shown in FIG. 2(a), the flange 6 surrounds
the shaft part 4a of the first tube body 4 and the shaft
part 5a of the second tube body 5, and separates an
environment different on the left and right sides with the
flange 6 as a boundary.

[0020] In FIG. 2(a), the side of the head part 4b of the
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head part 4b and the shaft part 4a of the first tube body
4 located on the left side of the ceramic substrate 3 is
used in an environment exposed to the atmosphere, the
second tube body 5 located on the right side of the ce-
ramic substrate 3 is used in an environment exposed to
liquid hydrogen. The shaft part 4a of the first tube body
4 located on the right side of the ceramic substrate 3 is
configured not to be directly exposed to the liquid hydro-
gen by the second tube body 5.

[0021] The first tube body 4 includes a fernico alloy,
an Fe-Ni alloy, an Fe-Ni-Cr-Ti-Al alloy, an Fe-Cr-Al alloy
or an Fe-Co-Cr alloy, and the second tube body 5 in-
cludes an austenitic stainless steel with a nickel content
of 10.4 mass% or more.

[0022] If the first tube body 4 includes the above-de-
scribed alloys, even if heating and cooling are repeated,
linear expansion coefficients of these alloys have a small
difference from a linear expansion coefficient of alumi-
num oxide, so residual stress is less likely to accumulate
in the ceramic substrate 3, and thus cracks are less likely
to occur in the ceramic substrate 3. Additionally, if the
second tube body 5 includes the austenitic stainless steel
with the nickel content of 10.4 mass% or more, it is less
likely to be embrittled by hydrogen and can therefore be
used for a long period of time.

[0023] The second tube body 5 includes, for example,
SUS310S, SUS316L, SUS316LN, SUS316J1L or
SUS317L.

[0024] In FIGs. 1 and 2, the first tube body 4 and the
second tube body 5 are both circular cylindrical bodies,
and the ceramic substrate 3 is a disk, but the first tube
body 4 and the second tube body 5 may be both square
cylindrical bodies, and the ceramic substrate 3 may be
a square plate.

[0025] As shown in FIG. 2(c), an end of the second
tube body 5 on the side of the first tube body 4 includes
a step surface 5c.

[0026] As shown in FIG. 2(d), an end of the first tube
body 4 on the side of the second tube body 5 includes a
step surface 4c.

[0027] As showninFIGs. 2(c) and 2(d), at least one of
the end of the second tube body 5 on the side of the first
tube body 4 and the end of the first tube body 4 on the
side of the second tube body 5 may include the step
surfaces 4c and 5c. In FIG. 2(c), the step surface 5c¢ is
included on the outer peripheral surface of the second
tube body 5, but the step surface may be included on the
inner peripheral surface of the second tube body 5. Ad-
ditionally, in FIG. 2(d), the step surface 4c is included on
the outer peripheral surface of the first tube body 4, but
the step surface may be included on the inner peripheral
surface of the first tube body 4.

[0028] With such a configuration, hydrogen volatilized
by applying a high pressure is difficult to pass through a
gap between the first tube body 4 and the second tube
body 5, so that the volatilized hydrogen becomes difficult
to leak to the outside through an internal space of the
first tube body 4.
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[0029] FIG. 3 is a sectional view illustrating another
embodiment enlarging the part A of the hermetic terminal
shown in FIG. 2.

[0030] As shown in FIG. 3, the second tube body 5
may include a coating layer 5d composed of nickel, cop-
per or a copper-nickel alloy as a main component at least
on a connecting part with the first tube body 4.

[0031] With such a configuration, the first tube body 4
and the second tube body 5 can be connected firmly by
a connecting layer 7 including a brazing material, and
thus reliability is improved.

[0032] Thesecondtube body5mayinclude the coating
layer 5d composed of nickel, copper or a copper-nickel
alloy as a main component on at least one of the surfaces
exposed to the liquid hydrogen such as the inner periph-
eral surface, the outer peripheral surface, and the end
surface in addition to the connecting part.

[0033] With such a configuration, embrittlement due to
hydrogen of the austenitic stainless steel constituting the
second tube body 5 can be delayed, so that it can be
used for a longer period of time.

[0034] The second tube body 5 shown in FIG. 3 in-
cludes the coating layer 5d on the inner peripheral sur-
face, the outer peripheral surface, and the end surface.
[0035] Thefirsttube body4 mayinclude a coating layer
4d composed of nickel, copper or a copper-nickel alloy
as a main component at least on a connecting part with
the second tube body 5.

[0036] With such a configuration, the first tube body 4
and the second tube body 5 can be connected firmly by
a brazing material, and thus reliability is improved.
[0037] AsshowninFIG. 3, the inner peripheral surface
of the first tube body 4 may be located outward rather
than the outer peripheral surface of the second tube body
5.

[0038] With such a configuration, the first tube body 4
has a linear expansion coefficient smaller than the sec-
ond tube body 5, so the gap is less likely to expand even
if heating and cooling are repeated, and thus the volatil-
ized hydrogen is less likely to leak to the outside through
the internal space of the first tube body 4.

[0039] As shown in FIG. 3(a), if the second tube body
5 includes the step surface 5c on the end of the second
tube body 5 on the side of the first tube body 4, the outer
peripheral surface corresponds to the step surface 5c.
[0040] As shown in FIGs. 1 and 2, the flange 6 con-
nected to the outer peripheral surface of the second tube
body 5 and surrounding the second tube body 5 may be
further included.

[0041] With such a configuration, different environ-
ments can be separated on the outer peripheral side of
the second tube body 5 with the flange 6 as a boundary.
[0042] Then, as shownin FIG. 2, the flange 6 includes
a second recessed part 6d at the side of the second tube
body 5, a collar part 8 having a U-shaped cross section
along an axial direction of the second tube body 5 is at-
tached to the second recessed part 6d, and the second
tube body 5 and the flange 6 are connected via the collar
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part 8.

[0043] The collar part 8 may include a coating layer
(not shown) including nickel, copper or a copper-nickel
alloy as a main component at least on the connecting
part with the second tube body 5, and the coating layer
(not shown) may be included on entire surface of the
collar part 8.

[0044] The term "main componentin the coating layer"
in the present disclosure denotes a component of 88
mass% or more in 100 mass% of the components con-
stituting the coating layer, and may include phosphorus
orthe like in addition to the main component. If the coating
layer including the copper-nickel alloy as a main compo-
nent, the total content of copper and nickel is the content
of the main component.

[0045] The content of the components in the coating
layer may be determined by using an X-ray fluorescent
analyzer (XRF) or an ICP emission spectrometer (ICP).
[0046] The collar part 8 and the second tube body 5
are connected by the brazing material including silver
such as BAg-8, BAg-8A, BAg-8B or the like as a main
component, and the flange 6 and the collar part 8 are
welded by a TIG (Tungsten Inert Gas) welding method,
and this welding is performed after each member is con-
nected with the brazing material.

[0047] The flange 6 includes a first recessed part 6¢
at the side of the first tube body 4, and it is preferable
that the connecting part between the ceramic substrate
3 and the first tube body 4 is located away from the sec-
ond tube body 5 than a bottom surface 6c1 of the first
recessed part 6¢ (that is, in FIG. 2(a), itis preferable that
the connecting part between the ceramic substrate 3 and
the first tube body 4 is located on the left side of the
drawing with respect to a virtual plane where the bottom
surface 6¢1 of the first recessed part 6¢ is located, and
the second tube body 5 is located on the right side of the
drawing with respect to the virtual plane).

[0048] Ifthe connecting part between the ceramic sub-
strate 3 and the first tube body 4 is at this position, the
heat generated by welding is less likely to be transferred
to the ceramic substrate 3, so that residual stress is less
likely to be generated in the ceramic substrate 3, and
cracks are less likely to occur in the ceramic substrate 3.
[0049] Here, the firstrecessed part 6¢is a counterbore
for facilitating the attachment of the first tube body 4.
[0050] Further, the collar part 8 may include the auste-
nitic stainless steel with the nickel content of 10.4 mass%
or more. If the collar part 8 has such a configuration, it is
less likely to be embrittled by hydrogen and can therefore
be used for a long period of time.

[0051] The collar part 8 includes, for example,
SUS310S, SUS316L, SUS316LN, SUS316J1L or
SUS317L.

[0052] The nickel content in the second tube body 5
and the collar part 8 can be measured by using an ICP
(Inductively Coupled Plasma) emission spectrometer or
an X-ray fluorescent analyzer (XRF).

[0053] FIG. 4(a) is a drawing illustrating another em-
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bodiment of a sectional view along the axis direction of
the first tube body and the second tube body, FIG. 4(b)
is a side view of FIG. 4(a), FIG. 4(c) is a sectional view
illustrating one embodiment enlarging the part A shown
in FIG. 4(a), FIG. 4(d) is a sectional view illustrating an-
other embodiment enlarging the part A shown in FIG.
4(a), and FIG. 4(e) is a sectional view illustrating one
embodiment enlarging the part B shown in FIG. 4(a), il-
lustrating the hermetic terminal of FIG. 1.

[0054] As shown in FIG. 4, a plurality of conductive
members 1 are individually inserted into a plurality of
through holes 2, and the ceramic substrate 3 includes
step parts 9 (9a, 9b) recessed from at least one of the
main surfaces 3b, 3¢ around the through holes 2.
[0055] With such a configuration, a creepage distance
between columnar base parts 1a of the conductive mem-
bers 1 adjacent to each other becomes long, so that gen-
eration of creepage discharge between the columnar
base parts 1a can be suppressed.

[0056] The ceramic substrate 3 includes the step parts
9 recessed from both of the main surfaces 3b, 3c around
the through holes 2, and one of the step parts 9a further
includes a metallized layer 10 on the step surface, and
the step part 9a on the side provided with the metallized
layer 10 may be deeper than the step part 9b on the side
not provided with the metallized layer 10. Here, the met-
allized layer 10 is for fixing the conductive member 1 to
the ceramic substrate 3 by brazing, and the thickness
thereof is, for example, 5 um or more and 55 pm or less.
[0057] If the step part 9a on the side provided with the
metallized layer 10 is deeper than the step part 9b on the
side provided with the metallized layer 10, the creepage
distance between the columnar base parts 1a of the con-
ductive members 1 adjacent to each other can be length-
ened, so that even if the metallized layer 10 is made
thicker, generation of creepage discharge between the
conductive members 1 can be suppressed. Here, the
depth of the step part 9a is a distance from the main
surface to the step surface, and it does not include the
thickness of the metallized layer 10.

[0058] The depth of the step part 9a on the side pro-
vided with the metallized layer 10 may be 45% or less of
the thickness of the ceramic substrate 3. If the depth of
the step part 9a is in this range, mechanical strength of
the ceramic substrate 3 around the through holes 2 can
be ensured. Here, the thickness of the ceramic substrate
3 is a distance between both main surfaces 3b, 3c of the
ceramic substrate 3.

[0059] Further, as shown in FIG. 2, the plurality of con-
ductive members 1 are individually inserted into the plu-
rality of through holes 2, and the ceramic substrate 3
includes a protrusion part 3a extending from at least one
of the main surfaces (the main surface 3c in the example
shown in FIG. 2) around the through holes 2. With such
a configuration, the metallized layer 10 opposing to the
conductive member 1 can be lengthened, so that relia-
bility of the connecting of the conductive member 1 to
the ceramic substrate 3 can be increased.
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[0060] The ceramic substrate 3 includes a plurality of
open pores on the step surface where the metallized layer
10 is included or the tip end surface of the protrusion part
3a, and the value obtained by subtracting an average
value of the equivalent circle diameters of the open pores
from the distance between the centers of gravity of the
open pores may be 20 pum or more and 50 pm or less.
[0061] Ifthe value obtained by subtracting the average
value of the equivalent circle diameters of the open pores
from the distance between the centers of gravity of the
open pores is 20 wm or more, it becomes difficult for the
open pores to communicate with each other even if used
in an environment where heating and cooling are repeat-
ed, so that the mechanical strength can be maintained,
and cracks are less likely to occur in the metallized layer
10. Further, if the value obtained by subtracting the av-
erage value of the equivalent circle diameters of the open
pores from the distance between the centers of gravity
of the open pores is 50 um or less, the density of the
open pores is increased, so that an anchor effect of the
metallized layer 10 to the ceramic substrate 3 is im-
proved, and adhesion strength of the metallized layer 10
is increased.

[0062] Ifthe value obtained by subtracting the average
value of the equivalent circle diameters of the open pores
from the distance between the centers of gravity of the
open pores is 20 wm or more and 50 pm or less, the
mechanical strength of the ceramic substrate 3 can be
maintained, cracks can be suppressed in the metallized
layer 10, and the adhesion strength of the metallized layer
10 can be improved.

[0063] In case of obtaining the distance between the
centers of gravity of the open pores, the step surface of
the ceramic substrate 3 or the tip end surface of the pro-
trusion part 3a is polished with diamond abrasive grains
to obtain a mirror surface. Here, an arithmetic mean
roughness Ra of the mirror surface is set to 0.2 um or
less by using a measurement method in accordance with
JIS B 0601: 2013. A part where the size and distribution
of the open pores are observed on average is selected
from the mirror surface, and an optical microscope is
used with a magnification of 200 times to measure an
area of, for example, 1.5 X 10% um?2 as a measurement
area.

[0064] By using the measurement area as a measure-
ment object, a method called a distance between centers
of gravity of an image analysis software "A-ZOKUN (ver
2.52)" (registered trademark, produced by Asahi Kasei
Engineering Corporation, and hereinafter, indicated by
the image analysis software) is applied, and the distance
between the centers of gravity of the open pores adjacent
to each other can be obtained. The distance between the
centers of gravity of the open pores in the present dis-
closure is a linear distance connecting the centers of
gravity of the open pores.

[0065] To measure the equivalent circle diameter of
the open pores, a method called a particle analysis of
the image analysis software is applied to the above meas-
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urement area as an object

[0066] As setting conditions for the distance between
the center of gravity method and the particle analysis, for
example, brightness is set to be dark, binarization meth-
od is set to be manual, a small figure removal area is set
to be 1 um2, and a noise removalfilter is setto be present,
and then a threshold value should be set in such a way
thata marker appearing on the screen matches the shape
of the open pore. The threshold value is, for example,
155.

[0067] One of embodiments of a method for manufac-
turing the hermetic terminal of the present disclosure is
described below.

[0068] A first tube body, a second tube body, and a
ceramic substrate in which a conductive member is in-
serted into a through hole are prepared.

[0069] The ceramic substrate can be obtained by the
following manufacturing method.

[0070] First,aluminum oxide powder, whichis the main
component, magnesium hydroxide, silicon oxide, calci-
um carbonate, and zirconium oxide powders, a disper-
sant to disperse the aluminum oxide powder as needed,
and an organic binder are wet-mixed by a ball mill, abead
mill, or a vibration mill to obtain a slurry.

[0071] Here, the mean particle size (Dgq) of the alumi-
num oxide powder is 3 wm or less, preferably 1 um or
less, and in a total of 100 mass% of the above-described
powders, the content of the magnesium hydroxide pow-
der is 0.87 mass% to 1.07 mass%, the content of the
silicon oxide powder is 6.1 mass% to 7.5 mass%, the
content of the calcium carbonate powder is 2.5 mass%
to 3.1 mass%, and the content of the zirconium oxide is
1.0 mass% to 1.3 mass%.

[0072] The time for wet mixing is, for example, 40 to
50 hours. Examples of the organic binder include paraffin
wax, wax emulsion (wax and emulsifier), PVA (polyvinyl
alcohol), PEG (polyethylene glycol), and PEO (polyeth-
ylene oxide).

[0073] Next, the slurry obtained by the above-de-
scribed method is spray-granulated to obtain granules,
and then the granules are molded by a powder press
molding method or a cold isostatic pressing method to
obtain a molded body in a disk shape. Then, a ceramic
substrate can be obtained by forming a through hole and
step parts or a protrusion part by a cutting process, and
sintering the molded body in which the through holes and
the like are formed at a temperature of 1550°C or more
and 1750°C or less.

[0074] To obtain a ceramic substrate provided with a
plurality of open pores on the step surface where the
metallized layer is included or on the tip end surface of
the protrusion part, and where the value obtained by sub-
tracting an average value of the equivalent circle diam-
eters of the open pores from a distance between centers
of gravity of the open pores is 20 pm or more and 50 pm
or less, a molded body is manufactured by the cold iso-
static pressing method with a molding pressure of 98
MPa or more and 147 MPa or less, and sintered at a
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temperature of 1580°C or more and 1750°C or less.
[0075] A coating layer composed of nickel, copper, or
a copper-nickel alloy as a main component may be
formed in advance on at least one of the connecting part
of the conductive member with the ceramic substrate,
the connecting part of the first tube body with the second
tube body, the connecting part of the first tube body with
the ceramic substrate, the connecting part of the second
tube body with the first tube body, and the connecting
part of the ceramic substrate with the first tube body by
a plating method.

[0076] The above-described coating layer may be
formed on the entire surface of each of the conductive
member, the first tube body, and the second tube body.
[0077] If at least one of the end of the second tube
body on the side of the first tube body and the end of the
first tube body on the side of the second tube body in-
cludes a step surface, the above-described coating layer
may be formed on the step surface.

[0078] In at least one of the connecting part of the ce-
ramic substrate with the conductive member and the con-
necting part of the ceramic substrate with the first tube
body the metallized layer may be formed in advance by
a Mo-Mn method, and then a coating layer composed of
nickel, copper or the copper-nickel alloy as a main com-
ponent by the plating method.

[0079] The above-described coating layer may be
formed on the entire outer peripheral surface of the ce-
ramic substrate.

[0080] Then, by applying a brazing material including
silver such as BAg-8, BAg-8A, BAg-8B as a main com-
ponent to each of the opposing connecting parts and per-
forming a heat treatment at an appropriate temperature,
the connecting parts are connected, and the hermetic
terminal of the present disclosure can be obtained.
[0081] Here, the appropriate temperature is the braz-
ing temperature described in JIS Z 3281: 1998.

[0082] Further, to obtain a hermetic terminal provided
with a flange, a first tube body, a ceramic substrate in
which a conductive member is inserted into a through
hole, and a second tube body to which a collar part is
attached are prepared.

[0083] Then, after connecting each of the opposing
connecting parts with the above-mentioned brazing ma-
terial, the flange is attached to the outer peripheral side
of the collar part, and the hermetic terminal of the present
disclosure can be obtained by welding and fixing by the
TIG (Tungsten Inert Gas) welding method.

[0084] The hermetic terminals of the present disclo-
sure obtained by the above-mentioned manufacturing
method have high embrittlement to hydrogen, and can
therefore be used for a long period of time.

[0085] The presentinvention is not limited to the fore-
going embodiment, and various changes and improve-
ments can be made in accordance with the technical idea
of the present invention.

[0086] For example, in the above-described embodi-
ment, an example that the second tube body 5 is con-
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nected to the flange 6 via the collar part 8 is shown, but
the second tube body 5 may be directly connected to the
flange 6. Further, in the above-described embodiment,
an example that the collar part 8 has a U-shaped cross
section is shown, but the collar part 8 may have another
shape such as an L-shaped cross section or the like. If
the collar part 8 has a U-shape, an L-shape, or the like,
the bent part may be curved. Additionally, in the above-
described embodiment, an example that the collar part
8 is connected to the second recessed part 6d of the
flange 6 is shown, but the flange 6 may not include the
second recessed part 6d, and the collar part 8 may be
connected to the inner peripheral surface of the flange 6
or the main surface at the side of the second tube body
5. Description of the Reference Numeral

[0087]

1 conductive member
2 through hole

3 ceramic substrate
3a protrusion part
3b, 3¢  main surface

4 first tube body

5 second tube body
6 flange

7 connecting layer
8 collar part

9 step part

10 metallized layer
20 hermetic terminal
Claims

1. A hermetic terminal comprising a plate-shaped ce-
ramic substrate provided with a through hole for in-
serting a columnar conductive member in a thick-
ness direction, a first tube body surrounding the ce-
ramic substrate, and a second tube body coaxially
connected with the first tube body, wherein the first
tube body comprises a fernico-type alloy, an Fe-Ni
alloy, an Fe-Ni-Cr-Ti-Al alloy, an Fe-Cr-Al alloy or an
Fe-Co-Cralloy, and the second tube body comprises
an austenitic stainless steel with a nickel content of
10.4 mass% or more.

2. The hermetic terminal according to claim 1, wherein
at least one of the end of the second tube body on
the side of the first tube body and the end of the first
tube body on the side of the second tube body has
a step surface.

3. The hermetic terminal according to claim 1 or 2,
wherein the second tube body is provided with a
coating layer composed of nickel, copper or a cop-
per-nickel alloy as a main component at least on a
connecting part with the first tube body.
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4.

10.

1.

12.

The hermetic terminal according to any one of claims
1to 3, wherein an inner peripheral surface of the first
tube body is located outward rather than an outer
peripheral surface of the second tube body.

The hermetic terminal according to any one of claims
1 to 4, further comprising a flange connected to the
outer peripheral surface of the second tube body and
surrounding the second tube body.

The hermetic terminal according to claim 5, wherein
the flange is provided with a second recessed part
on the side of the second tube body, a collar part
having a U-shaped cross section along an axial di-
rection of the second tube body is attached to the
second recessed part, and the second tube body
and the flange are connected to each other via the
collar part, and wherein the flange is provided with
a first recessed part at the side of the first tube body,
and a connecting partbetween the ceramic substrate
and the first tube body is located away from the sec-
ond tube body than a bottom surface of the first re-
cessed part.

The hermetic terminal according to claim 6, wherein
the collar part comprises an austenitic stainless steel
with a nickel content of 10.4 mass% or more.

The hermetic terminal according to any one of claims
1to 7, wherein a plurality of the conductive members
are individually inserted into a plurality of the through
holes, and the ceramic substrate is provided with
step parts recessed from at least one of the main
surfaces around the through holes.

The hermetic terminal according to claim 8, wherein
the ceramic substrate comprises the step parts re-
cessed from both of the main surfaces around the
through holes, one of the step parts is further pro-
vided with a metallized layer on the step surface, and
the step part on the side provided with the metallized
layer is deeper than the step part on the side not
provided with the metallized layer.

The hermetic terminal according to claim 9, wherein
a depth of the step part on the side provided with the
metallized layer is 45% or less of a thickness of the
ceramic substrate.

The hermetic terminal according to any one of claims
1 to 7, wherein the plurality of conductive members
are individually inserted into the plurality of through
holes, and the ceramic substrate is provided with a
protrusion part extending from at least one of the
main surfaces around the through holes.

The hermetic terminal according to any one of claims
9 to 11, wherein the ceramic substrate is provided
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with a plurality of open pores on the step surface
provided with the metallized layer or a tip end surface
of the protrusion part, and a value obtained by sub-
tracting an average value of equivalent circle diam-
eters of the open pores from a distance between
centers of gravity of the open pores is 20 um or more
and 50 pm or less.
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FIG. 3(a) FIG. 3(b)
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