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(57) Provided is a fluororesin molded article (50) in
which a plurality of sections (51a, 51b, 52) having re-
spective functions different from each other are integrally
formed and which has characteristics suitable for the
functions at the respective sections. A fluororesin molded
article (50) characterized in that it is an integrally molded
product including a first section (51a, 51b) and a second

section (52), a function of the first section being different
from a function of the second section, and the first section
and the second section are a sintered body of a fluor-
oresin powder, an average particle size of the fluororesin
powder contained in the first section being different from
an average particle size of the fluororesin powder con-
tained in the second section.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a fluororesin
molded article that is an integrally molded product includ-
ing a first section and a second section, a function of the
first section being different from a function of the second
section. The present invention also relates to a medical
diaphragm for use in production of a serum or vaccine,
and a diaphragm for semiconductor for use in cleaning
of a semiconductor product.

BACKGROUND ART

[0002] Fluororesins, such as polytetrafluoroethylene
(hereinafter referred to as "PTFE"), have excellent heat
resistance, chemical resistance, etc., and therefore, are
suitably used as a material for diaphragms, bellows, etc.
[0003] As a molding method for fluororesin molded ar-
ticles, compression molding is conventionally known. For
example, there is a PTFE molded article obtained by
compression-molding a PTFE powder having an average
particle size of 200-1000 mm (see, for example, Patent
Document 1). Patent Document 1 indicates that such a
PTFE molded article has a small number of voids, and
therefore, can be used as a diaphragm having excellent
mechanical strength and sealing properties.

CITATION LIST

PATENT LITERATURE

[0004] Patent Document 1: International Publication
WO2008/069196

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0005] Incidentally, some diaphragm product has a
membrane section which is subjected to repetitive defor-
mation in use, and in addition, a valve section which is a
non-deformation part, and the like, and thus the sections
have respective functions different from each other. In
such a diaphragm, for example, the membrane section
is required to have bending resistance, and the valve
section is required to have wear resistance, and the like,
i.e. the sections require respective specifications differ-
ent from each other. In order to meet such required spec-
ifications, product design depending on specifications re-
quired for each section is needed, such as changing the
degree of crystallinity of a resin for each section.
[0006] However, in the PTFE molded article described
in Patent Document 1, it is not assumed that the degree
of crystallinity is changed for each section of the dia-
phragm. In conventional techniques including that de-
scribed in Patent Document 1, sections such as the re-

petitive-deformation section and the non-deformation
section are formed as separate fluororesin molded arti-
cles, which are joined together after molding to produce
a diaphragm including sections having respective char-
acteristics different from each other. However, in a dia-
phragm produced by such a production method, the joint
portion is likely to have insufficient strength. In addition,
the sections require respective quality managements dif-
ferent from each other, disadvantageously leading to an
increase in manufacturing cost.
[0007] With the above problems in mind, the present
invention has been made. It is an object of the present
invention to provide a fluororesin molded article in which
a plurality of sections having respective characteristics
different from each other are integrally formed. It is an-
other object of the present invention to provide a medical
diaphragm for use in production of a serum or vaccine,
using the fluororesin molded article, and a diaphragm for
semiconductor that is used to clean a semiconductor
product, using the fluororesin molded article.

SOLUTION TO PROBLEM

[0008] A characteristic feature of a fluororesin molded
article according to the present invention for achieving
the above object is a fluororesin molded article that is an
integrally molded product including a first section and a
second section, a function of the first section being dif-
ferent from a function of the second section, wherein the
first section and the second section are a sintered body
of a fluororesin powder, the fluororesin powders con-
tained in the first and second sections having respective
average particle sizes from each other.
[0009] In the fluororesin molded article having this fea-
ture, the first section and the second section are a sin-
tered body of a fluororesin powder, an average particle
size of the fluororesin powder contained in the first sec-
tion being different from an average particle size of the
fluororesin powder contained in the second section, and
therefore, in the fluororesin molded article, the sections
have respective characteristics such as the degree of
crystallinity different from each other. As a result, an in-
tegrally molded product can be formed in which the qual-
ities of the first section and the second section having
respective characteristics different from each other can
be simultaneously managed, and therefore, the manu-
facturing cost can be reduced.
[0010] In the fluororesin molded article of the present
invention, the first section is preferably a non-deformation
section formed of a sintered body of a fluororesin powder
having an average particle size of 300 mm or more, and
the second section is preferably a repetitive-deformation
section formed of a sintered body of a fluororesin powder
having an average particle size of 100 mm or less.
[0011] According to the fluororesin molded article hav-
ing this feature, the first section is formed of a sintered
body of a fluororesin powder having an average particle
size of 300 mm or more, and therefore, has excellent
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wear resistance characteristics required for a non-defor-
mation section, and the second section is formed of a
sintered body of a fluororesin powder having an average
particle size of 100 mm or less, and therefore, has excel-
lent bending resistance characteristics required for a re-
petitive-deformation section that is repetitively deformed
in use.
[0012] In the fluororesin molded article of the present
invention, the first section is preferably a non-deformation
section formed of a fluororesin having a degree of crys-
tallinity of 50-70%, and the second section is preferably
a repetitive-deformation section formed of a fluororesin
having a degree of crystallinity of not less than 30% and
less than 50%.
[0013] According to the fluororesin molded article hav-
ing this feature, the first section is formed of a fluororesin
having a degree of crystallinity of 50-70%, and therefore,
has excellent wear resistance characteristics required for
a non-deformation section, and the second section is
formed of a fluororesin having degree of crystallinity of
not less than 30% and less than 50%, and therefore, has
excellent bending resistance characteristics required for
a repetitive-deformation section that is repetitively de-
formed in use.
[0014] In the fluororesin molded article of the present
invention, the fluororesin is preferably polytetrafluoroeth-
ylene.
[0015] According to the fluororesin molded article hav-
ing this feature, the fluororesin is polytetrafluoroethylene,
and therefore, the fluororesin molded article has excel-
lent heat resistance and chemical resistance.
[0016] In the fluororesin molded article of the present
invention, the repetitive-deformation section is preferably
formed as a membrane section of a diaphragm, the mem-
brane section having a curved cross-sectional shape, the
non-deformation section is preferably formed as a col-
umn-shaped linking section extending from the mem-
brane section on a convex surface of the curved shape,
and a valve section integrally provided at an end of the
linking section and having a shape wider than the linking
section in a direction perpendicular to an extension di-
rection of the linking section, and a metal member having
a first and a second end portion, the first end portion
being wider than the second end portion, is preferably
embedded by insert molding with the first end portion
disposed inside the valve section, and the second end
portion exposed from the membrane section on a con-
cave surface of the curved shape.
[0017] According to the fluororesin molded article hav-
ing this feature, the repetitive-deformation section is
formed as a membrane section of a diaphragm, the mem-
brane section having a curved cross-sectional shape, the
non-deformation section is formed as a column-shaped
linking section extending from the membrane section on
a convex surface of the curved shape, and a valve section
integrally provided at an end of the linking section and
having a shape wider than the linking section, and a metal
member having a first and a second end portion, the first

end portion being wider than the second end portion, is
embedded by insert molding with the wider end portion
disposed inside the valve section, and the second end
portion exposed from the membrane section on a con-
cave surface of the curved shape. Therefore, even when
the metal member is pulled toward the concave surface
of the membrane section, the metal member can be re-
liably prevented from dropping from the fluororesin mold-
ed article. Therefore, a fluororesin molded article can be
formed that has excellent durability when the diaphragm
is repetitively driven with the metal member attached to
a drive device.
[0018] A characteristic feature of a medical diaphragm
according to the present invention for achieving the
above object is a medical diaphragm for use in production
of a serum or vaccine, the medical diaphragm including
the fluororesin molded article of any one of the above
features.
[0019] In conventional techniques, in a diaphragm ob-
tained by forming a plurality of parts as separate fluor-
oresin molded articles, and joining the parts together after
molding, the joint portion is likely to be contaminated. If
such a diaphragm is used in production of a serum or
vaccine, the resultant serum or vaccine is likely to be
mixed with bacteria, etc. The medical diaphragm having
this feature is an integrally molded product including a
first section and a second section, a function of the first
section being different from a function of the second sec-
tion, and therefore, a serum or vaccine is unlikely to be
mixed with bacteria, etc., due to the joint portion contam-
ination. In addition, in the medical diaphragm having this
feature, the fluororesin provides an inactive interface,
and therefore, mixing with bacteria, etc., from the surface
of the medical diaphragm is inhibited, and therefore, a
highly-safe serum or vaccine can be produced.
[0020] A characteristic feature of a medical diaphragm
according to the present invention for achieving the
above object is a medical diaphragm for use in production
of a serum or vaccine, the medical diaphragm including
the fluororesin molded article of any one of the above
features, wherein the non-deformation section is formed
as a valve section of the diaphragm, and the repetitive-
deformation section is formed as a membrane section of
the diaphragm.
[0021] According to the medical diaphragm having this
feature, the medical diaphragm is an integrally molded
product including a membrane section and a valve sec-
tion having respective characteristics different from each
other, and therefore, a serum or vaccine is unlikely to be
mixed with bacteria, etc., due to the joint portion contam-
ination. In addition, in the medical diaphragm having this
feature, the fluororesin provides an inactive interface,
and therefore, mixing with bacteria, etc., from the surface
of the medical diaphragm is inhibited, and therefore, a
highly-safe serum or vaccine can be produced.
[0022] A characteristic feature of a diaphragm for sem-
iconductor according to the present invention for achiev-
ing the above object is a diaphragm for semiconductor
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for use in cleaning of a semiconductor product, the dia-
phragm including the fluororesin molded article of any
one of the above features.
[0023] In conventional techniques, in a diaphragm ob-
tained by forming a plurality of parts as separate fluor-
oresin molded articles, and joining the parts together after
molding, the joint portion is likely to be contaminated. If
such a diaphragm is used in cleaning of a semiconductor
product, the resultant semiconductor product is likely to
be mixed with impurities, contamination, etc. The dia-
phragm for semiconductor having this feature is an inte-
grally molded product including a first section and a sec-
ond section, a function of the first section being different
from a function of the second section, and therefore, a
semiconductor product is unlikely to be mixed with im-
purities, contamination, etc., due to the joint portion con-
tamination. In addition, in the diaphragm for semiconduc-
tor having this feature, the fluororesin provides an inac-
tive interface, and therefore, mixing with impurities, con-
tamination, etc., from the surface of the diaphragm for
semiconductor is inhibited, and therefore, a semiconduc-
tor product can be highly cleaned.
[0024] A characteristic feature of a diaphragm for sem-
iconductor according to the present invention for achiev-
ing the above object is a diaphragm for semiconductor
for use in cleaning of a semiconductor product, the dia-
phragm including the fluororesin molded article of any
one of the above features, wherein the non-deformation
section is formed as a valve section of the diaphragm,
and the repetitive-deformation section is formed as a
membrane section of the diaphragm.
[0025] According to the diaphragm for semiconductor
having this feature, the diaphragm for semiconductor is
an integrally molded product including a membrane sec-
tion and a valve section having respective characteristics
different from each other, and therefore, a semiconductor
product is unlikely to be mixed with impurities, contami-
nation, etc., due to the joint portion contamination. In ad-
dition, in the diaphragm for semiconductor having this
feature, the fluororesin provides an inactive interface,
and therefore, mixing with impurities, contamination, etc.,
from the surface of the diaphragm for semiconductor is
inhibited, and therefore, a semiconductor product can be
highly cleaned.

BRIEF DESCRIPTION OF DRAWINGS

[0026]

[FIG. 1] FIG. 1 is a cross-sectional view of a dia-
phragm including a fluororesin molded article ac-
cording to the present invention.
[FIG. 2] FIG. 2 is a diagram for describing a molding
method for a fluororesin molded article, FIG. 2(a) is
a cross-sectional view of a primary mold, and FIG.
2(b) is a cross-sectional view of the primary mold
filled with a layered product.
[FIG. 3] FIG. 3 is a cross-sectional view of a prelim-

inary molded article.
[FIG. 4] FIG. 4 is a diagram for describing a molding
method for a fluororesin molded article, FIG. 4(a) is
a cross-sectional view of a secondary mold, and FIG.
4(b) is a cross-sectional view of the secondary mold
with a sintered article attached thereto.

DESCRIPTION OF EMBODIMENTS

[0027] A fluororesin molded article according to the
present invention will now be described. Note that the
present invention is not intended to be limited to embod-
iments and drawings described below.
[0028] FIG. 1 is a cross-sectional view of a diaphragm
50 including a fluororesin molded article according to the
present invention. The diaphragm 50 has a valve section
51a, a linking section 51b, and a membrane section 52,
and in addition, a metal member 20 which is an insert.
The valve section 51a and the linking section 51b, which
are a first section of the diaphragm 50, are a non-defor-
mation section that is not deformed in use. The mem-
brane section 52, which is a second section of the dia-
phragm 50, is a repetitive-deformation section that is re-
petitively deformed in use. The first section and the sec-
ond section are a sintered body of a fluororesin powder,
an average particle size of the fluororesin powder con-
tained in the first section being different from an average
particle size of the fluororesin powder contained in the
second section, and are integrally formed. Here, the av-
erage particle size of a fluororesin powder is defined as
the average value of effective diameters measured by
laser diffractometry in a dry fashion. The average particle
size of a fluororesin powder can be measured using, for
example, a particle size distribution measurement de-
vice. In addition, the first section and the second section
are both formed from a fluororesin, and have respective
degrees of resin crystallinity different from each other.
As used herein, the degree of crystallinity refers to the
proportion of a portion (crystalline portion) of a resin (pol-
ymer) in which molecular chains are arranged in a regular
pattern to the entire polymer (the crystalline portion + the
amorphous portion). A fluororesin that is a crystalline pol-
ymer may have a degree of crystallinity in the range of
30-70%. The degree of crystallinity of each section of the
diaphragm 50 can be measured using, for example, wide-
angle X-ray diffractometry.
[0029] The valve section 51a and the linking section
51b are preferably a sintered body of a fluororesin powder
having an average particle size of 300 mm or more. The
valve section 51a and the linking section 51b preferably
have a degree of crystallinity of 50-70%. In the case
where the valve section 51a and the linking section 51b
are a sintered body of a fluororesin powder having an
average particle size of 300 mm or more, and have a
degree of crystallinity of 50-70, the valve section 51a and
the linking section 51b have wear resistance character-
istics suitable for a non-deformation section. In FIG. 1,
the linking section 51b is formed in the shape of a column
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extending from the convex surface of the membrane sec-
tion 52. The valve section 51a is integrally provided at
an end of the linking section 51b, and has a shape wider
than the linking section 51b in a direction perpendicular
to the extension direction of the linking section 51b. In
addition, the metal member 20, which is embedded in
the diaphragm 50 by insert molding, is shaped such that
one end portion thereof is wider than the other end por-
tion, and the wider end portion is disposed inside the
valve section 51a.
[0030] The membrane section 52 is preferably a sin-
tered body of a fluororesin powder having an average
particle size of 100 mm or less. The membrane section
52 preferably has a degree of crystallinity of not less than
30% and less than 50%. In the case where the membrane
section 52 is a sintered body of a fluororesin powder hav-
ing an average particle size of 100 mm or less, and has
a degree of crystallinity of not less than 30% and less
than 50%, the membrane section 52 has bending resist-
ance suitable for a repetitive-deformation section. In FIG.
1, the membrane section 52 has a cross-section having
a curved shape, and an end portion of the metal member
20 is exposed from the concave surface of the membrane
section 52.
[0031] Examples of the fluororesin powder that is a
starting material for the diaphragm 50 include powders
of polytetrafluoroethylene (hereinafter referred to as "PT-
FE"), tetrafluoroethylene-hexafluoropropylene copoly-
mer, tetrafluoroethylene-perfluoroalkylvinyl ether copol-
ymer, polychlorotrifluoroethylene, polyvinylidene fluo-
ride, polyvinyl fluoride, ethylene-tetrafluoroethylene co-
polymer, and ethylene-chlorotrifluoroethylene copoly-
mer. A powder of PTFE is particularly preferable.
[0032] The diaphragm 50 can be suitably used as a
medical diaphragm for use in production of a serum or
vaccine. In such a medical diaphragm, sections thereof
such as a membrane section and a valve section need
to have respective characteristics different from each oth-
er, depending on the functions thereof. However, in con-
ventional techniques, a membrane section, a valve sec-
tion, etc., that have respective characteristics different
from each other are formed as separate fluororesin mold-
ed articles, which are joined together after molding to
produce a diaphragm, and therefore, the joint portion is
likely to be contaminated during production. If such a
diaphragm is used in production of a serum or vaccine,
the resultant serum or vaccine is likely to be mixed with
bacteria, etc., from the contaminated joint portion. In con-
trast to this, in the diaphragm 50 of the present invention,
the valve section 51a having excellent wear resistance
and the membrane section 52 having excellent bending
resistance are formed as an integrally molded product,
and therefore, is unlikely to be mixed with bacteria, etc.,
due to the joint portion contamination that is a problem
with conventional techniques. In addition, the fluororesin
molded article has an inactive interface, and therefore,
by use of the diaphragm 50, mixing with bacteria, etc.,
from the surface of the medical diaphragm can be inhib-

ited. As a result, a highly-safe serum or vaccine can be
produced.
[0033] The diaphragm 50 can also be suitably used as
a diaphragm for semiconductor for use in production of
a semiconductor product. In the diaphragm 50 of the
present invention, the valve section 51a having excellent
wear resistance and the membrane section 52 having
excellent bending resistance are formed as an integrally
molded product, and therefore, is unlikely to be mixed
with impurities, contamination, etc., due to the joint por-
tion contamination that is a problem with conventional
techniques. In addition, the fluororesin molded article has
an inactive interface, and therefore, by use of the dia-
phragm 50, mixing with impurities, contamination, etc.,
from the surface of the diaphragm for semiconductor can
be inhibited. As a result, a semiconductor product can
be highly cleaned.
[0034] Next, a molding method for obtaining the fluor-
oresin molded article of the present invention will be de-
scribed. The fluororesin molded article of the present in-
vention is obtained by performing the following steps A-
D using at least two kinds of fluororesin powders which
have respective average particle sizes different from
each other, as a starting material. Specifically, the mold-
ing method for obtaining the fluororesin molded article of
the present invention includes step A of preparing a lay-
ered product by layering at least two kinds of fluororesin
powders having respective average particle sizes differ-
ent from each other, step B of loading the layered product
into a primary mold, and pressing the layered product to
form a preliminary molded article, step C of sintering the
preliminary molded article to obtain a sintered article, and
step D of loading the sintered article into a secondary
mold, and cooling the sintered article while pressing the
sintered article.
[0035] FIG. 2 is a diagram for describing a molding
method for a fluororesin molded article, and describing
step A and step B. FIG. 2(a) is a cross-sectional view of
a primary mold 100, and FIG. 2(b) is a cross-sectional
view of the primary mold 100 filled with a layered product
10. The primary mold 100 includes molds 101, 102, and
103 as a lower mold, and a mold 104 as an upper mold.
As shown in FIG. 2(a), a cavity 105 is formed inside the
primary mold 100 with both the upper and lower molds
attached together. The cavity 105 has the shape of a
preliminary molded article (shown in FIG. 3 described
below) that has a greater wall thickness than that of a
diaphragm 50 as a final product. In this embodiment, the
mold 102 includes separate molds 102a and 102b. Be-
fore pressing, as shown in FIG. 2(b), the lower mold is
assembled with the molds 102a and 102b spaced apart
from each other in a horizontal direction. The mold 104
as the upper mold has a through hole 104A into which a
jig 20A shown in FIG. 2(b) is to be inserted.
[0036] In step A, a fluororesin powder having an aver-
age particle size of 300 mm or more is deposited in the
lower mold of the primary mold 100 including the molds
101, 102, and 103, to form a first layer 10a. A fluororesin
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powder having an average particle size of 100 mm or less
is deposited on the first layer 10a to form a second layer
10b. Thus, the layered product 10 including a stack of
the first layer 10a and the second layer 10b is formed.
The wear resistance of a fluororesin molded article in-
creases with an increase in the average particle size of
a fluororesin powder as the starting material. The bend-
ing resistance of a fluororesin molded article increases
with a decrease in the average particle size of a fluor-
oresin powder as the starting material. Therefore, in the
layered product 10, a layer that is to serve as a non-
deformation section which is brought into contact with
another member without being deformed in use after
molding, such as the valve section of a diaphragm, is
preferably formed of a fluororesin powder having a great-
er average particle size, and a layer that is to serve as a
repetitive-deformation section which is repetitively de-
formed in use after molding, such as the membrane sec-
tion of a diaphragm, is preferably formed of a fluororesin
powder having a smaller average particle size. For ex-
ample, two kinds of fluororesin powders are successively
deposited in the lower mold while the powders are sieved
over the lower mold of the primary mold 100. As a result,
as shown in FIG. 2(b), the layered product 10 including
the first layer 10a and the second layer 10b can be
formed. In this embodiment, the fluororesin powders are
directly deposited in the lower mold of the primary mold
100 so that the layered product 10 is formed and at the
same time the layered product 10 is loaded into the pri-
mary mold 100. Alternatively, the two-layer layered prod-
uct 10 may be previously formed before being loaded
into the primary mold 100, and the completed layered
product 10 may be put into the lower mold of the primary
mold 100. In addition, although in this embodiment, the
layered product 10 includes the two layers, i.e. the first
layer 10a and the second layer 10b, the layered product
10 may include three or more layers. In the case where
the layered product 10 includes three or more layers, not
all of the layers have respective average particle sizes
different from each other of fluororesin powders. For ex-
ample, a layered product having a three-layer structure
may be provided in which the first and third layers may
be formed of a fluororesin powder having the same av-
erage particle size of 300 mm or more, and the second
layer may be formed of a fluororesin powder having an
average particle size of 100 mm or less.
[0037] In step B, a metal member 20 that is an insert
for the diaphragm of FIG. 2(b) is set in the mold 104 as
an upper mold with the metal member 20 attached to the
jig 20A. Next, the mold 104 is driven downward, and at
the same time, the molds 102a and 102b are driven in-
ward, to press the layered product 10. The pressure ap-
plied to the layered product 10 in step B is preferably set
to 50-150 kgf/cm2. The layered product 10 is preferably
pressed at room temperature. When the layered product
10 is pressed, fine voids in the fluororesin powder are
filled, so that the apparent volume of the layered product
10 is reduced by a factor of 2-4 (i.e., the volume becomes

1/2 to 1/4 of the original volume). Thus, the layered prod-
uct 10 is formed into a preliminary molded article having
the shape of the cavity 105.
[0038] FIG. 3 is a cross-sectional view of a preliminary
molded article 30. The preliminary molded article 30 has
first preliminary molded portions 31a and 31b that have
been formed by pressing the first layer 10a of the layered
product 10, and a second preliminary molded portion 32
that has been formed by pressing the second layer 10b
of the layered product 10. The metal member 20 made
of stainless steel (e.g., SUS316L) is provided in the pre-
liminary molded article 30 by insert molding. Stainless
steel is less compatible with resin materials, and there-
fore, it is difficult to apply insert molding to stainless steel
using conventional techniques. In the molding method
for a fluororesin molded article according to the present
invention, preliminary molding is performed with the met-
al member 20 wrapped in a fluororesin powder, particu-
larly PTFE powder. Therefore, adhesion between the
fluororesin and the stainless steel can be enhanced. As
a result, the metal member 20 can be integrated into the
fluororesin by insert molding.
[0039] In step C, the preliminary molded article 30 is
removed from the primary mold 100, and is sintered in a
heating furnace at a temperature that is higher than or
equal to the melting point of the fluororesin powder. In
the case where a powder of PTFE (melting point: 327°C)
is used as the fluororesin powder, the sintering temper-
ature is preferably set to 360-380°C. When the fluorores-
in powder is sintered, the internal stress of the preliminary
molded article 30 is removed, so that fluororesin powder
particles are fused together to form a sintered article.
[0040] FIG. 4 is a diagram for describing a molding
method for a fluororesin molded article, and describing
step D. FIG. 4(a) is a cross-sectional view of a secondary
mold 200, and FIG. 4(b) is a cross-sectional view of the
secondary mold 200 with a sintered article 40 attached
thereto. The secondary mold 200 includes molds 201,
202, and 203 as a lower mold, and a mold 204 as an
upper mold. As shown in FIG. 4(a), a cavity 205 is formed
inside the secondary mold 200 with both the lower and
upper molds attached together. The cavity 205 has the
shape of the diaphragm 50 as a final product. In this em-
bodiment, the mold 202 includes separate molds 202a
and 202b. Before pressing, as shown in FIG. 4(b), the
lower mold is assembled with the molds 202a and 202b
spaced apart from each other. The mold 204 as the upper
mold has a through hole 204A into which a jig 20A shown
in FIG. 4(b) is to be inserted.
[0041] In step D, the sintered article 40 is set in the
mold 204 as the upper mold with the jig 20A attached to
the metal member 20 of FIG. 4(b). Next, the mold 204 is
driven downward and at the same time the molds 202a
and 202b are driven inward to press the sintered article
40 while the sintered article 40 is heated at a temperature
that is higher than or equal to the melting point of the
fluororesin powder. The pressure applied to the sintered
article 40 in step D is preferably set to 150-250 kgf/cm2.
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In the case where a powder of PTFE (melting point:
327°C) is used as the fluororesin powder, the sintering
temperature is preferably set to 360-380°C. When the
sintered article 40 is heated while being pressed, the sin-
tered article 40 is plastically deformed, and is formed into
the shape of the cavity 205. Thereafter, the sintered ar-
ticle 40 is cooled with the secondary mold 200 maintained
in the pressurized state, and thereafter, the pressure ap-
plied to the secondary mold 200 is removed. A cooling
temperature in step D is preferably set to 110-130°C.
When the fluororesin is cooled to 110-130°C, the fluor-
oresin is less likely to be deformed. After the end of cool-
ing, the secondary mold 200 is disassembled. As a result,
the diaphragm 50 formed in the shape of the cavity 205
is obtained.
[0042] The volume of the cavity 205 formed in the sec-
ondary mold 200 is preferably set to be 0.80-0.95 times
as great as the volume of the cavity 105 formed in the
primary mold 100. The preliminary molded article 30,
which is the prototype of the diaphragm 50, is formed by
pressing using the primary mold 100, and thereafter, is
pressed using the secondary mold 200, whose cavity has
a slightly smaller volume than that of the cavity of the
primary mold 100, whereby the diaphragm 50 can be
precisely formed only by compression molding. There-
fore, it is not necessary to perform cutting or the like using
a milling machine or the like after molding, and therefore,
the yield can be improved.
[0043] The degree of crystallinity of the fluororesin can
be controlled based on the cooling rate in step D. In ad-
dition, the degree of crystallinity of the fluororesin corre-
lates with the friction coefficient of the fluororesin, i.e. as
the degree of crystallinity decreases, the friction coeffi-
cient increases. For example, by increasing the cooling
rate in step D, the degree of crystallinity of the fluororesin
is reduced, so that the friction coefficient of the surface
of the diaphragm 50 can be increased. Conversely, by
reducing the cooling rate in step D, the degree of crys-
tallinity of the fluororesin is increased, so that the friction
coefficient of the surface of the diaphragm 50 can be
reduced.
[0044] Thus, in the diaphragm 50 formed using the
molding method described above, the valve section 51a
and the linking section 51b, which are a sintered body of
the fluororesin powder having an average particle size
of 300 mm or more derived from in the first layer 10a of
the layered product 10, and the membrane section 52,
which is a sintered body of the fluororesin powder having
an average particle size of 100 mm or less derived from
the second layer 10b of the layered product 10, are inte-
grally formed.

[Example]

[0045] Next, the fluororesin molded article of the
present invention will further be described on the basis
of a specific example.
[0046] In step A, in the iron primary mold 100 of FIG.

2(a), a powder of PTFE having an average particle size
of 20 mm was deposited in the lower mold assembled by
attaching the molds 101, 102, and 103 together to form
the first layer 10a, and PTFE having an average particle
size of 480 mm was deposited on the first layer 10a to
form the second layer 10b, so that the layered product
10 including two layers, i.e. the first layer 10a and the
second layer 10b, was formed. In step B, as shown in
FIG. 2(b), the metal member 20 with the jig 20A attached
thereto was set in the mold 104, and the deposited body
10 was pressed with a pressure of 100 kgf/cm2 at room
temperature by driving the mold 104 downward and driv-
ing the molds 102a and 102b inward with the layered
product 10 loaded in the lower mold, to obtain the pre-
liminary molded article 30. In step C, the preliminary
molded article 30 was removed from the primary mold
100, and was sintered in a heating furnace at 373°C, to
obtain the sintered article 40. In step D, as shown in FIG.
4(b), the sintered article 40 in which the jig 20A was at-
tached to the metal member 20 was set in the mold 204,
and the sintered article 40 was heated to 373°C while
being pressed with a pressure of 200 kgf/cm2 by driving
the mold 204 downward and driving the molds 202a and
202b inward, and thereafter, was cooled to 120°C. After
cooling, the secondary mold 200 was disassembled.
Thus, the diaphragm 50 of the example was obtained.
[0047] The degree of crystallinity of the diaphragm 50
of the example was measured using wide-angle X-ray
diffractometry at the valve section 51a, the linking section
51b, and the membrane section 52. The valve section
51a and the linking section 51b had a degree of crystal-
linity of 30%, i.e. high wear resistance. Such character-
istics at the valve section 51a and the linking section 51b
met specifications required for the non-deformation sec-
tion. In addition, the membrane section 52 had a degree
of crystallinity of 70%, i.e. excellent bending resistance.
Such characteristics at the membrane section 52 met
specifications required for the repetitive-deformation
section.

INDUSTRIAL APPLICABILITY

[0048] The fluororesin molded article of the present in-
vention is preferably applicable, particularly, as a dia-
phragm for medical use or semiconductor, and is also
applicable as diaphragms for other applications, such as
industry, agriculture, research, food, and semiconductor.

REFERENCE SIGNS LIST

[0049]

50 DIAPHRAGM (FLUORORESIN MOLDED ARTI-
CLE)

51a VALVE SECTION (FIRST SECTON)
51b LINKING SECTION (FIRST SECTION)
52 MEMBRANE SECTION (SECOND SECTION)
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Claims

1. A fluororesin molded article (50) characterized in
that it is an integrally molded product including a first
section (51a, 51b) and a second section (52), a func-
tion of the first section being different from a function
of the second section, and
the first section and the second section are a sintered
body of a fluororesin powder, an average particle
size of the fluororesin powder contained in the first
section being different from an average particle size
of the fluororesin powder contained in the second
section.

2. The fluororesin molded article of claim 1, character-
ized in that
the first section is a non-deformation section formed
of a sintered body of a fluororesin powder having an
average particle size of 300 mm or more, and
the second section is a repetitive-deformation sec-
tion formed of a sintered body of a fluororesin powder
having an average particle size of 100 mm or less.

3. The fluororesin molded article of claim 1 or 2, char-
acterized in that
the first section is a non-deformation section formed
of a fluororesin having a degree of crystallinity of
50-70%, and
the second section is a repetitive-deformation sec-
tion formed of a fluororesin having a degree of crys-
tallinity of not less than 30% and less than 50%.

4. The fluororesin molded article of any one of claims
1-3, characterized in that
the fluororesin is polytetrafluoroethylene.

5. The fluororesin molded article of any one of claims
2-4, characterized in that
the repetitive-deformation section is formed as a
membrane section (52) of a diaphragm (50), the
membrane section having a curved cross-sectional
shape,
the non-deformation section is formed as a column-
shaped linking section (51b) extending from the
membrane section on a convex surface of the curved
shape, and a valve section (51a) integrally provided
at an end of the linking section and having a shape
wider than the linking section in a direction perpen-
dicular to an extension direction of the linking sec-
tion, and
a metal member (20) having a first and a second end
portion, the first end portion being wider than the
second end portion, is embedded by insert molding
with the first end portion disposed inside the valve
section, and the second end portion exposed from
the membrane section on a concave surface of the
curved shape.

6. A medical diaphragm (50) for use in production of a
serum or vaccine, characterized in that the medical
diaphragm includes the fluororesin molded article of
any one of claims 1-5.

7. A medical diaphragm (50) for use in production of a
serum or vaccine, characterized in that the medical
diaphragm includes the fluororesin molded article of
any one of claims 2-5, and
the non-deformation section is formed as a valve
section (51a) of the diaphragm, and
the repetitive-deformation section is formed as a
membrane section (52) of the diaphragm.

8. A diaphragm (50) for semiconductor for use in clean-
ing of a semiconductor product, characterized in
that the diaphragm includes the fluororesin molded
article of any one of claims 1-5.

9. A diaphragm (50) for semiconductor for use in clean-
ing of a semiconductor product, characterized in
that the diaphragm includes the fluororesin molded
article of any one of claims 2-5, and
the non-deformation section is formed as a valve
section (51a) of the diaphragm, and
the repetitive-deformation section is formed as a
membrane section (52) of the diaphragm.
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