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(57) Abstract: A hot press sintering apparatus according to the embodiment includes a chamber; a mold member located in the
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material in the mold member; and a heating member for heating an interior of the chamber. The mold member includes a first
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Description

Title of Invention: HOT PRESS SINTERING APPARATUS AND

[1]

[2]

[3]

[4]

[5]

[6]

[7]

PRESS ELEMENT
Technical Field

The disclosure relates to a hot press sintering apparatus and a press element used
therefor.
Background Art

In general, silicon carbide, boron carbide and silicon nitride are representative non-
oxide materials and have mechanical characteristics, such as high strength, high
hardness and wear-resistance characteristics as well as thermal characteristics, such as
oxidation-resistance, corrosion-resistance, thermal shock resistance, and high-
temperature strength characteristics.

Such non-oxide materials have the strong covalent bond, so the non-oxide materials
must be subject to the sintering process under the specific condition, such as the high
temperature condition, in order to process the non-oxide materials. The sintering
process for the non-oxide materials includes the pressureless sintering, the reaction
sintering, the recrystallization, the oxide bonding and the hot press sintering.

It is generally known in the art that the hot press sintering, in which pressure is
applied under the high temperature condition, represents superior sintering charac-
teristics. In a hot press sintering apparatus that performs the hot press sintering, a mold
member, which may not be broken under the high temperature and high pressure, is
required. In particular, since a metallic sintering aid is not added to provide high purity
non-oxide material, the sintering process must be performed under the higher tem-
perature and higher pressure condition with high purity member. Thus, the mold
member must not be broken under the higher temperature and higher pressure
condition.

The interior of the hot press sintering apparatus must be kept at a predetermined tem-
perature to sufficiently heat the raw material such that the shape and the characteristics
of the sintered material can be improved.

However, heat may be generated from parts connected to a press device in the hot
press sintering apparatus. In this case, the characteristics of the sintered material, such
as density of the sintered material, may deteriorate. This problem becomes severe

when the sintered material having a relatively large size is manufactured.
Disclosure of Invention

Technical Problem

The embodiment provides a hot press sintering apparatus having a mold member
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which is rarely broken. The embodiment also provides a hot press sintering apparatus
capable of improving the sintering characteristic and density of the sintered material by
restraining heat emission.
Solution to Problem

A hot press sintering apparatus according to the embodiment includes a chamber; a
mold member located in the chamber and including a mold space section to be filled
with a raw material; a press member for pressing and processing the raw material in
the mold member; and a heating member for heating an interior of the chamber,
wherein the mold member includes a first mold part and a second mold part inserted
into the first mold part and formed with the mold space section.

The second mold part has purity higher than purity of the first mold part.

The press member includes a press section adjacent to the mold space section and an

adiabatic section positioned at the press section.

Advantageous Effects of Invention

The hot press sintering apparatus according to the embodiment includes first and
second mold parts to improve the breaking strength of the mold member, so that the
mold member can be prevented from being broken. The second mold part making
contact with the raw material includes graphite having high purity and the first mold
part that does not directly make contact with the raw material includes graphite having
normal purity, so that the manufacturing cost for the mold member can be reduced.

In addition, a release sheet including the high purity graphite is attached to an inner
wall defining a mold space section of the second mold part, so that the breakage of the
mold member can be effectively prevented.

The hot press sintering apparatus according to another embodiment includes an
adiabatic section to restrain heat emission caused by upper and lower moving
members, so that the internal heat loss can be minimized, thereby supplying a greater
amount of heat to the raw material. Therefore, the sintering process can be more easily
performed, so that the sintering characteristics and the density of the sintered material
can be improved. In addition, since the internal heat loss can be minimized, the power
consumption required for driving the hot press sintering apparatus can be reduced.

The adiabatic section has a press part including graphite and a press member
including a composite material, so that the size of the press member can be reduced
due to the composite material having high strength. In addition, since the press part
includes the graphite, the amount of use for the expensive composite material can be

reduced, so that the manufacturing cost can be reduced.
Brief Description of Drawings

FIG. 1 is a schematic sectional view of a hot press sintering apparatus according to



WO 2012/015243 PCT/KR2011/005542

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

the first embodiment;
FIG. 2 is an exploded perspective view showing a mold member of a hot press

sintering apparatus according to the first embodiment;

FIG. 3 is a schematic sectional view of a hot press sintering apparatus according to
the second embodiment;

FIG. 4 is a perspective view showing a lower adiabatic section of a hot press
sintering apparatus according to the second embodiment; and

FIG. 5 is a perspective view showing a modified lower adiabatic section of a hot

press sintering apparatus according to the second embodiment.

Mode for the Invention

In the description of the embodiments, it will be understood that, when a layer (or
film), a region, a pattern, or a structure is referred to as being "on" or "under" another
substrate, another layer (or film), another region, another pad, or another pattern, it can
be "directly” or "indirectly" on the other substrate, layer (or film), region, pad, or
pattern, or one or more intervening layers may also be present. Such a position of the
layer has been described with reference to the drawings.

The thickness and size of each layer shown in the drawings may be exaggerated,
omitted or schematically drawn for the purpose of convenience or clarity. In addition,
the size of elements does not utterly reflect an actual size.

Hereinafter, the first embodiment will be described in detail with reference to the ac-
companying drawings.

FIG. 1 is a schematic sectional view of a hot press sintering apparatus according to
the first embodiment.

Referring to FIG. 1, the hot press sintering apparatus 100 according to the first em-
bodiment includes a chamber 10 under the vacuum state. A mold member 20, a press
member 30, a heating member 4 and an adiabatic member 50 are provided in the
chamber. The detailed description is as follows.

The chamber 10 is sealed to maintain the vacuum state. Since the chamber 10 is
maintained in the vacuum state, the heating member 40 and other elements installed in
the chamber 10 can be prevented from being oxidized and impurities may not be added
to the raw material during the sintering process.

In order to keep the chamber 10 in the vacuum state, a vacuum pump 102 is located
out of the chamber 10 in such a manner that the chamber 10 can be connected to the
vacuum pump through an on/off valve 104 and an exhaust port 106. Thus, air is se-
lectively exhausted from the chamber 10, so that the chamber 10 can be maintained in
the vacuum state. In addition, an additional gas source (not shown), an additional on/

off valve (not shown) and an injection port (not shown) can be provided to supply inert
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gas into the chamber 10.

The mold member 20 installed in the chamber 10 is filled with the raw material. The
mold member 20 will be explained later in detail with reference to FIG. 2.

The press member 30 presses the raw material filled in the chamber 10 to process the
raw material. The press member 30 includes a lower press member 31 located at a
lower portion of the press member 30 and an upper press member 32 located at an
upper portion of the press member 30. The press member 30 may include a material
having endurance against the high temperature, for instance, graphite.

A graphite plate and/or a graphite sheet 32a including graphite having high purity of
99.99% to 99.9999% may be provided on a top surface of the lower press member 31.
In addition, the graphite plate and/or the graphite sheet 32a including graphite having
high purity of 99.99% to 99.9999% may be provided on a bottom surface of the upper
press member 32.

The heating member 40 is positioned around the mold member 20 to heat the interior
of the mold member 20 (in particular, the raw material filled in the mold member 20)
installed in the chamber 10. Various types of heating members 40 can be utilized to
heat the mold member 20. For instance, the heating member 40 may include the
graphite to heat the mold member 20 by receiving external power.

The adiabatic member 50 is located between the heating member 40 and the chamber
10 to allow the mold member 20 to be kept in the predetermined temperature. The
adiabatic member 20 may include the graphite to endure against the high temperature.

In the hot press sintering apparatus having the above structure, the raw material is
filled in the mold member 20 in a state in which the lower press member 31 is po-
sitioned in the mold member 20, and the upper press member 32 presses the raw
material while maintaining the high temperature condition using the heating member
40. Thus, the raw material is sintered into the desired shape under the high temperature
and high pressure condition.

Hereinafter, the mold member 20 according to the first embodiment will be described
in more detail with reference to FIG. 2. FIG. 2 is an exploded perspective view
showing the mold member 20 of the hot press sintering apparatus 100 according to the
first embodiment.

Referring to FIG. 2, the mold member 20 includes a first mold part 22 forming an
outer appearance of the mold member 20 and a second mold part 24 inserted into an
opening 22a of the first mold part 22 and including a mold space section 24a. The raw
material is filled in the mold space section 24a and the raw material is pressed by the
press member 30 (see, FIG. 1), so that the raw material is sintered into a desired shape.

An upper portion of the second mold part 24 may be narrower than a lower portion of

the second mold part 24. For instance, the second mold part 24 is gradually narrowed
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from the top to the bottom thereof. In addition, the opening 22a of the first mold part
22 has a shape corresponding to an external shape of the second mold part 24. That is,
the opening 22a is also gradually narrowed from the top to the bottom thereof.

Thus, the second mold part 24 can be easily inserted into the first mold part 22 by
inserting the second mold part 24 into the opening 22a of the first mold part 22.

At this time, when a value obtained by subtracting a radius R2 of the mold space
section 24a from a radius R1 of the second mold part 24 measured from the upper
portion of the second mold part 24 is "a" and a value obtained by subtracting a radius
R4 of the mold space section 24a from a radius R3 of the second mold part 24
measured from the lower portion of the second mold part 24 is "b", a ratio of "b" to "a"
is in the range of 0.1 to 0.9. Thus, the second mold part 24 can be prevented from
being separated from the first mold part 22 when the second mold part 24 is inserted
into the opening 22a of the first mold part 22.

In addition, if the value obtained by subtracting the radius R4 of the mold space
section 24a from the radius R3 of the second mold part 24 measured from the lower
portion of the second mold part 24 is 0, the lower portion of the second mold part 24
may be broken. Thus, the lower portion of the mold part 24 has an area larger than that
of the mold space section 24a.

The mold member 24 may include a material having superior endurance under the
high temperature condition, such as graphite.

According to the present embodiment, the second mold part 24 defining the mold
space section 24 filled with the raw material may include the graphite having high
purity (for instance, 99.99% to 99.9999%) and the first mold part 22 into which the
second mold part 24 is inserted may include the graphite having normal purity (for
instance, not less than 90% but less than 99.99%).

Since the second mold part 24 directly making contact with the raw material includes
the graphite having the high purity, the mold member 20 can be prevented from being
broken under the high temperature and high pressure condition. For instance, the mold
member consisting of the graphite having the normal purity according to the related art
has the breaking strength of about 30MPa, but the mold member 20 according to the
present embodiment has the breaking strength of about 60MPa. Thus, the mold
member 20 according to the present embodiment represents the breaking strength
twice greater than that of the mold member according to the related art, so that the
mold member 20 can be effectively prevented from being broken. Therefore, the cost
required for exchanging components of the hot press sintering apparatus 100 (see, FIG.
1) can be reduced.

In addition, the first mold part 22 includes the graphite having the normal purity, so

that the manufacturing cost for the mold member 20 can be reduced.
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In order to effectively prevent the breakage of the mold member 20, a release sheet
26 including the graphite having the high purity can be attached to an inner wall of the
second mold part 24 defining the mold space section 24a. Thus, the mold member 20
and the press member 30 can be effectively prevented from being broken, so that the
cost required for exchanging components of the hot press sintering apparatus 100 can
be more reduced.

Further, as described above, if the graphite plate having the high purity and/or the
graphite sheets 31a and 32a (see, FIG. 1) are positioned in the press member 30
making contact with the raw material, the graphite having the high purity can be dis-
tributed over the whole area of the mold member 20 and the press member 30 making
contact with the raw material. Accordingly, the he mold member 20 and the press
member 30 can be effectively prevented from being broken, so that the cost required
for exchanging components of the hot press sintering apparatus 100 can be further
reduced.

Although it has been described and illustrated that the mold space section 24a has the
cylindrical shape, the embodiment is not limited thereto. The mold space section 24a
may have various shapes depending on the desired shape of the sintered material.

Hereinafter, the second embodiment will be described with reference to FIGS. 3 to 5.
The elements and structures the same as those of the first embodiment will not be
further described below for the purpose of clarification and simplification of ex-
planation.

FIG. 3 is a schematic sectional view of the hot press sintering apparatus according to
the second embodiment, FIG. 4 is a perspective view showing a lower adiabatic
section of the hot press sintering apparatus according to the second embodiment and
FIG. 5 is a perspective view showing a modified lower adiabatic section of the hot
press sintering apparatus according to the second embodiment.

Referring to FIG. 3, the hot press sintering apparatus 200 according to the second
embodiment includes a press member 30 including adiabatic sections 71 and 72 and
upper and lower moving members 81 and 82 for moving the press member 30 up and
down. The detailed description is as follows.

The press member 30 includes a lower press member 31 located below the row
material and an upper press member 32 located above the raw material.

The lower and upper press members 31 and 32 include press sections adjacent to the
mold space section and adiabatic sections 71 and 72 adjacent to the press sections. The
press sections include first members 31a and 32a performing the actual press action
and second members 31b and 32b adjacent to the mold space section. The second
members 31b and 32b attenuate impact applied to the raw material when the pressing

operation is performed. For instance, the second members 31b and 32b may have the
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perature. For instance, the first members 31a and 32a and the second members 31b and
32b may include the graphite. In detail, the first members 31a and 32a and the second
members 31b and 32b may include the graphite having the impurity content of 20 ppm
(parts per million) or less. Due to the press sections including the graphite having the
high purity, the purity of the sintered material can be enhanced after the sintering
process. For example, the SiC sintered material formed by using the hot press sintering
apparatus 200 according to the second embodiment may have the purity of SN
(99.999%) or above.

In addition, a graphite sheet (not shown) may be provided on surfaces of the second
members 31b and 32b facing the raw material to prevent the raw material or the press
member 30 from being damaged.

The adiabatic sections 71 and 72 are positioned between the press sections and the
upper and lower moving members 81 and 82 to prevent heat emission caused by the
upper and lower moving members 81 and 82. In more detail, the upper and lower
moving members 81 and 82 extend to the outside through the chamber 10 to receive
the driving force from a press machine (not shown) in order to move the lower and
upper press members 31 and 32 up and down. For this reason, heat may be emitted to
the outside due to the upper and lower moving members 81 and 82. However,
according to the present embodiment, the upper and lower press members 31 and 32
include the adiabatic sections 71 and 72, so that the heat emission can be prevented.

The adiabatic sections 71 and 72 may be divided into the lower adiabatic section 71
located at the lower end portion of the lower press member 31 and the upper adiabatic
section 72 located at the upper end portion of the upper press member 32. Thus, the
heat emitted to the outside along the upper and lower moving members 81 and 82 can
be blocked by the adiabatic sections 71 and 72.

In order to minimize the heat emission caused by the upper and lower moving
members 81 and 82, the lower and upper adiabatic sections 71 and 72 preferably have
thermal conductivity lower than that of the press sections (that is, first members 31a
and 32a and/or second members 31b and 32b). In addition, the lower and upper
adiabatic sections 71 and 72 preferably have the heat-resistance property to endure
against the high temperature.

For instance, the lower and upper adiabatic sections 71 and 72 may include
composite materials. The composite material having superior heat-resistance property
with low thermal conductivity includes a carbon fiber reinforced carbon (C/C)
composite material. The C/C composite material can be obtained by adding carbon

fiber reinforce to carbon matrix. The carbon matrix may include phenol resin, pitch,
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furan resin, and pyrolytic carbon, and the carbon fiber reinforce may include polyacry-
lonitrile and pitch.

In addition, the C/C composite material has thermal conductivity lower than that of
the graphite constituting the press section. For instance, the graphite has the thermal
conductivity of 180 W/mK, and the C/C composite material has the thermal con-
ductivity of about 50 W/mK. Thus, heat transfer to the upper and lower moving
members 81 and 82 can be reduced. The C/C composite material, which is woven in
the vertical direction, has the thermal conductivity of about 45 to about 50 W/mK, and
the C/C composite material, which is woven in the horizontal direction, has the thermal
conductivity of about 10 W/Mk or less. Thus, the heat loss can be reduced if the lower
and upper adiabatic sections 71 and 72 include the C/C composite material, which is
woven in the horizontal direction.

The lower and upper adiabatic sections 71 and 72 are similar to each other.
Hereinafter, the lower adiabatic section 71 will be described with reference to FIG. 4.
The lower adiabatic section 71 includes a first part 71a formed at a bottom surface of
the press section of the lower press member 31 (see, FIG. 3) and a second part 71b sur-
rounding the lateral side of the press section. In this manner, if the lower press member
71 has a cap shape, the lower press member 71 can be fixedly inserted into the end of
the press section, so that the stability can be improved when the lower press member
71 is mounted.

The first and second parts 71a and 71b may have the thickness in the range of Smm
to 200mm. If the thickness is less than Smm, the heat loss reduction efficiency may be
lowered. If the thickness exceeds 200mm, the manufacturing cost may increase.

Referring to FIG. 4, similar to the lower adiabatic section 71, the upper adiabatic
section 72 (see, FIG. 3) may include a first part 72a and a second part 72b.

According to the present embodiment, the adiabatic section includes both upper and
lower adiabatic sections 71 and 72, but the embodiment is not limited thereto. For
instance, the adiabatic section may include only one of the upper and lower adiabatic
sections 71 and 72.

According to the hot press sintering apparatus 200 of the second embodiment, the
heat emission caused by internal components, in particular, the heat emission caused
by the upper and lower moving members 81 and 82 can be suppressed by the lower
and upper adiabatic sections 71 and 72, so that a greater amount of heat can be
supplied to the raw material 60. Thus, the sintering process can be easily performed, so
that the sintering characteristic can be improved and the sintering density of the
sintered material can be enhanced. In addition, since the internal heat loss can be
minimized, the power consumption can be reduced when driving the hot press

sintering apparatus 100.
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The heat transfer may become more difficult when the sintered member has a
relatively large size (for instance, 300dPor more). In this case, if the hot press sintering
apparatus 200 according to the embodiment is used, the sintering characteristic can be
more improved and the sintering density of the sintered material can be more
enhanced.

Further, since the press sections of the lower and upper press members 31 and 32
include the graphite and the lower and upper adiabatic members 71 and 72 including
the composite material are provided at the end portions of the lower and upper press
members 31 and 32, the usage amount of the expensive composite material may be
reduced while enhancing the strength and the hardness as compared with the case in
which the presses sections and the lower and upper adiabatic members are formed by
using the composite material.

Meanwhile, although the lower and upper adiabatic sections 71 and 72 are shown as
a cap shape in FIGS. 3 and 4, the shape of the lower and upper adiabatic sections 71
and 72 can be variously modified. For instance, as shown in FIG. 5, an adiabatic
section 171 having a plate shape can be positioned at one side of the upper press
member 31 or the lower press member 32. In this case, the adiabatic section 171 can be
manufactured through a simple process.

In the above hot press sintering apparatus 200, the sintered member can be manu-
factured by using various non-oxide ceramic materials. For instance, a susceptor can be
manufactured by using silicon carbide.

Hereinafter, a method for manufacturing the susceptor by using the hot press
sintering apparatus 200 according to the second embodiment will be described in more
detail with reference to FIG. 3.

First, the raw material 60 is prepared. The raw material 60 may include silicon
carbide.

In more detail, silicon carbide powder can be used as the raw material 60. In
addition, granulated powder obtained by mixing silicon carbide with solvent and resin
can be used as the raw material 60. The resin may include phenol resin and the solvent
may include an alcoholic material or a water-based material. The alcoholic material
includes methanol, ethanol or isopropyl alcohol (IPA), and the water-based material
includes water, but the embodiment is not limited thereto.

Further, the raw material 60 in the form of the silicon carbide powder or the
granulated powder can be placed in the mold space section 24a. In addition, it is also
possible to place a molded material in the mold space section 24a after forming the
molded material having a desired shape by preliminarily pressing the powder.

The raw material is filled in the mold member 20 in a state in which the lower press

member 31 is positioned in the mold member 20, and the upper press member 32
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presses the raw material while maintaining the high temperature condition using the
heating member 40.

Thus, the silicon carbide is sintered corresponding to the internal shape of the mold
member 20, the lower press member 31 and the upper press member 32, so that the
susceptor is manufactured. For instance, the susceptor manufactured by the hot press
sintering apparatus 200 according to the embodiment has the density of 3.15g/cm? or
above and the purity of 99.999% or above.

Hereinafter, the embodiment will be described in more detail with reference to the
manufacture example and the comparative example. The manufacture example is for
illustrative purpose only and the embodiment is not limited thereto.

Manufacture Example

Phenol resin and silicon carbide powder having the central grain size of 1.8m were
mixed with IPA solvent.

Then, the mixture was granulated by using a spray dryer.

After that, the granulated raw material was loaded in the hot press sintering
apparatus. Then, the granulated raw material was subject to the temperature of 2100°C
and the pressure of 40MPa to manufacture the susceptor. The graphite having impurity
of 20ppm or less was included in the press section of the hot press sintering apparatus
and the adiabatic section having a cap shape and including the C/C composite material
was positioned at the end portion of the press section.

Comparative Example

The susceptor was manufactured similarly to the manufacture example except that
that the hot press sintering apparatus has no adiabatic section.

The density and purity of the susceptor manufactured through the manufacture

example and comparative example are shown in table 1.

Table 1
[Table 1]
Density [g/cm?] Purity [%]
Manufacture example 3.15 99.9997
Comparative example 3.08 99.9

Referring to Table 1, the density and the purity of the susceptor obtained through the
manufacture example are higher than the density and the purity of the susceptor
obtained through the comparative example. In other words, the hot press sintering
apparatus according to the embodiment can improve the density and the purity of the
susceptor.

Any reference in this specification to "one embodiment", "an embodiment",
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"example embodiment", etc., means that a particular feature, structure, or characteristic
described in connection with the embodiment is included in at least one embodiment of
the invention. The appearances of such phrases in various places in the specification
are not necessarily all referring to the same embodiment. Further, when a particular
feature, structure, or characteristic is described in connection with any embodiment, it
is submitted that it is within the purview of one skilled in the art to effect such feature,
structure, or characteristic in connection with other ones of the embodiments.

Although embodiments have been described with reference to a number of il-
lustrative embodiments thereof, it should be understood that numerous other modi-
fications and embodiments can be devised by those skilled in the art that will fall
within the spirit and scope of the principles of this disclosure. More particularly,
various variations and modifications are possible in the component parts and/or ar-
rangements of the subject combination arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to variations and modifications in
the component parts and/or arrangements, alternative uses will also be apparent to
those skilled in the art.
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Claims

A hot press sintering apparatus comprising:

a chamber;

a mold member located in the chamber and including a mold space
section to be filled with a raw material;

a press member for pressing and processing the raw material in the
mold member; and

a heating member for heating an interior of the chamber,

wherein the mold member includes a first mold part and a second mold
part inserted into the first mold part and formed with the mold space
section.

The hot press sintering apparatus of claim 1, wherein the second mold
part has purity higher than purity of the first mold part.

The hot press sintering apparatus of claim 1, wherein a lower portion of
the second mold part is narrower than an upper portion of the second
mold part.

The hot press sintering apparatus of claim 3, wherein the lower portion
of the second mold part is larger than the mold space section.

The hot press sintering apparatus of claim 3, wherein an area of the
second mold part is gradually reduced from the upper portion to the
lower portion of the second mold part.

The hot press sintering apparatus of claim 5, wherein, when a value
obtained by subtracting a radius of the mold space section from a radius
of the second mold part measured from the upper portion of the second
mold part is "a" and a value obtained by subtracting a radius of the
mold space section from a radius of the second mold part measured
from the lower portion of the second mold part is "b", a ratio of "b" to
"a" is in a range of 0.1 to 0.9.

The hot press sintering apparatus of claim 1, further comprising a sheet
attached to an inner wall defining the mold space section, wherein the
sheet has purity higher that purity of the second mold part.

The hot press sintering apparatus of claim 1, wherein the first mold part
includes graphite having purity not less than 90% but less than 99.9%,
and the second mold part includes graphite having purity in a range of
99.99% to 99.9999%.

The hot press sintering apparatus of claim 8, further comprising a sheet

attached to an inner wall defining the mold space section, wherein the
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sheet includes graphite having purity in a range of 99.99% to
99.9999%.

The hot press sintering apparatus of claim 1, wherein the first mold part
is formed with an opening having a shape corresponding to an outer ap-
pearance of the second mold part.

The hot press sintering apparatus of claim 1, wherein the press member
includes a press section adjacent to the mold space section and an
adiabatic section positioned at the press section.

The hot press sintering apparatus of claim 11, wherein the adiabatic
section is positioned at one surface of the press section.

The hot press sintering apparatus of claim 12, wherein the adiabatic
section has a plate shape.

The hot press sintering apparatus of claim 11, wherein the adiabatic
section includes a first part positioned at one surface of the press
section and a second part surrounding a lateral side of the press section.
The hot press sintering apparatus of claim 14, wherein the adiabatic
section has a cap shape.

The hot press sintering apparatus of claim 11, wherein the adiabatic
section has thermal conductivity lower than thermal conductivity of the
press section.

The hot press sintering apparatus of claim 11, wherein the adiabatic
section includes a composite material.

The hot press sintering apparatus of claim 17, wherein the composite
material includes a carbon fiber reinforced carbon composite material.
The hot press sintering apparatus of claim 17, wherein the composite
material is woven in the horizontal direction.

The hot press sintering apparatus of claim 11, further comprising upper
and lower moving members to move the press member up and down,
wherein the adiabatic section is positioned between the press section
and the upper and lower moving members.

The hot press sintering apparatus of claim 11, wherein the press section
includes graphite.

The hot press sintering apparatus of claim 11, wherein the graphite has
an impurity content of 20 ppm (parts per million) or below.

A press member used in a hot press sintering apparatus, the press
member comprising:

a press section for applying pressure; and

an adiabatic section positioned at one end of the press section.



1/2

WO 2012/015243 PCT/KR2011/005542

[Fig. 1]
100

10

v /// ///// s g e sy
e =
¢ Ve
1 =
% ﬁ\ T o
/ .
P e ’,
32~ AL 77 T /// 323
v — B
30{ g 7/ g 31a
%
31 gl a0
7 7
50— g
¢ Ve
/ e
5 s 104

| = ‘ ‘ ‘ , /— ’,
’ - v e
S - S
S S s/, P S
S S i s

[Fig. 2]

20 <




2/2

WO 2012/015243 PCT/KR2011/005542
[Fig. 3]
20 82
10
// e // e
/// *728}
‘. 72
% 720
g 26
Ve
g 0
20
20 A2
,7/ 24
30/32a 441 I
32b — s X g
30 . I 60
A ;
50
//
g 104

[Fig. 4]

[Fig. 5]

171



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings

