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ABSTRACT

The present invention is aimed at providing a platinum
material in which creep strength is elevated by improving a
metal grain shape'in an oxide-dispersion strengthened
platinum material in which zirconium oxide is dispersed, and
providing a process for producing the platinum material.

The present invention provides an oxide-dispersion
strengthened platinum material in which zirconium oxide is
dispersed in platinum and which can be obtained through
rolling and thermal recrystallization, in which platinum
grains constituting the platinum material have an average

grain size in a rolling direction in the range of 200 to 1500

Um and an average grain aspect ratio of 20 or more.
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SPECIFICATION

OXIDE-DISPERSION STRENGTHENED PLATINUM MATERIAL AND ITS

PRODUCTION PROCESS

TECHNICAL FIELD

The present invention relates to an oxide-dispersion
strengthened platinum material in which zirconium oxide is
finely dispersed in platinum. In particular, it relates to
an oxide-dispersion strengthened platinum material that
consists of coarse platinum grains and to its production

process.

BACKGROUND ART

A platinum material exhibiting good high-temperature
strength has been used mainly as a structural material for
glass melting for a long time. High-temperature strength
required to the platinummaterial is so-called creep strength.
In particular, the most important objective in developing a
platinum maﬁerial 18 considered to be how long a durable time
until creep rupture will be extended.

For improving creep strength, there has been

‘conventionally used a technique that a particular oxide is

finely dispersed in platinum. As such an oxide-dispersion
strengthened platinummaterial, amaterial inwhich zirconium
oxide is dispersed in platinum is known.

Bowever, zirconium-oxide dispersion strengthened

platinum material that has been conventionally known can
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ensure a certain level of creep strength, but is in the present
state that the creep strength is regquired to be improved

further.

» ¢ <K O 4 B \ . N\ J I\

Accordingly, the present invention is aimed at providing
a platinum material in which creep strength is more improved
than that in conventional materials by improving a metal grain
shape in a conventionally known oxide-dispersion
strengthened platinum material in which zirconium oxide is
dispersed, and providing a process for producing the platinum
material.

In order to solve the above problems, the inventors of
the present invention paid their attentions to the fact that
creep strength depends on the metal grain of a platinum
material, that is, the size of é platinum grain and have
completed a technique for further improving the creep
strength by making crystal grains in a platinum material to
be finished as a £final product more coarse than 'those in the
.conventional product.

That is, the present invention is characterized in that
in an oxide-dispersion strengthened platinum material in
which zirconium oxide is dispersed in platinum and which is
obtained through rolling and thermal recrystallization,
platinum grains that constitute the platinum material have

an average grain size in a rolling direction ranging from 200

to 1500 Hm and have an average grain aspect ratio of 20 or

more.
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Because a platinum material in the present invention is
an oxide-dispersion strengthened material in which zirconium
oxide is dispersed in platinum and which is obtained through
thermal recrystallization after rolling, if being considered
liken to a plate material, platinum grains in the platinum
material texture are in a state of being stretched in a
direction of a plate surface, that is, in a state of being
extended in a longitudinal direction. That is, the platinum
grains constituting a platinum material of the present
invention are those in which the average grain size in the
rolling direction, that is, in the plate thickness direction
is in the range of 200 to 1500 Hm and the crystal grain aspect
ratio, that is, the ratio of the crystal size in the plate
surface direction to the crystal size in the plate thickness
direction is 20 or more. As long as the inventors of the
present invention know, there is no platinum material that
is composed of such coarse platinum grains in conventional
zirconium-oxide dispersion strengthened platinum materials.

According to the platinum material of the present
invention, the creep strength is further improved compared
to that in conventional platinum materials, and even when the
material is used as a structural material for glass melting,
the material can decrease the amount of platinum eluted into
molten glass. Generally, because spots where creep rupture
and an elution phenomenon of a platinum material occur are
considered to be caused mainly by grain boundaries, the reas.on
why the platinummaterial of the present invention can achieve

the improvement of creep strength and the decrease in the
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elution phenomenon of platinum is considered that the number
of grain boundaries themselves is extremely few in the
material because platinum grains constituting the platinum
material are coarse.

An oxide-dispersion strengthened platinum material
according to the present invention can be obtained by the
following production process. That 1s a process for
producing an oxide-dispersion strengthened platinum
material where zirconium oxide is finely dispersed in
platinum, comprising the steps of pouring powdered platinum
into water to prepare a platinum suspension; adding a
zirconium nitrate solution and a pH adjusting liquid in the
platinum suspension for adjusting the suspension to a given
pH to precipitate zirconium hydroxide and thus to form
zirconium hydroxide carrying platinum; collecting the
zirconium hydroxide carrying platinum, which is then cold
isostatic pressed into a molding; sintering and forging the
molding under the conditions in which secondary
recrystallization growth in a platinum grain is restrained,
to form a platinum ingot; and cold-rolling the platinum ingot
in a reduction ratio of 70% or more and then thermally
recrystallizing the product. '

A production process according to the present invention
is characterized in that first, a given powdered platinum is
prepared and then a zirconium-hydroxide carrying platinum in
which zirconium hydroxide is supported is formed with the use
of a chemical precipitation reaction. And in the process,

using the powder of this zirconium hydroxide carrying
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platinum, forming, sintering, forging, cold rolling and
thermally recrystallizing are sequentially conducted, but
the process is characterized in that sintering and forging
among these processes are conducted under the conditions
whereby the secondary recrystallization growth of platinum
is restrained to the utmost. In the following, a production
process according to the present invention will be detailed
one by one.

First, in contrast to so-called coprecipitation (a
coprecipitation process), in a production process of the
present invention, platinum is first processed into given
powders; the powdered platinum is used to prepare a platinum
suspension; a zirconium nitrate solution and a pH adjusting
liquid are added for adjusting the suspension to a given pH
to precipitate zirconium hydroxide and thus to form
zirconium-hydroxide carrying platinum; and the zirconium-
hydroxide carrying platinum is collected and is then cold
isostatic pressed into a molding.

When a zirconium-hydroxide carrying platinum is formed
by such a process, platinum alone is powdered in advance.
Thus, platinum powders may be appropriately prepared as those
having a particle size suitable for subsequent molding and
sintering steps. In general, powdered platinum exhibits
quite higher gas adsorption ability. However, according to

the production process of the present invention, gas
adsorption on a platinum surface may be reduced due to the
presence of zirconium hydroxide supported on the platinum

surface, so that the formation of unwanted pores due to
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adsorbed gas, which becomes an issue during molding and
sintering, i.e., the formation of internal defects in the
platinum material to be finally obtained, can be effectively
prevented.

Further, it is preferable in the production process of
the present invention to use heated powdery platinum when
forming a zirconium-hydroxide carryvying platinum. The
heating process is conducted at temperatures of 400°C or
higher. 8Such heating may considerably inhibit pore
formation due to adsorbed gas during the subsequent molding
and sintering processes. And, after the heating process, the
surface of the powdered platinum becomes smooth, so that
zirconium hydroxide can be homogeneously and finely supported
by each platinum surface and thus zirconium oxide can be quite
homogeneously and finely dispersed in a platinum mater-ial.
This heating process may be conducted during or after the
powdering process.

And when a zirconium-hydroxide carrying platinum is
formed according to the production process of the present
invention, a pH adjusting liquid added together with
zirconium nitrate is sufficient if it has such character as

to raise pH value. Because when pH of the mixed solution of

a platinum suspension and a zirconium nitrate solution is

raised, the zirconium nitrate changes to zirconium hydroxide
to precipitate, and the precipitated zirconium hydroxide is
supported on the surface of platinum. As a pH adjusting

ligquid, it is preferable to use any solution of ammonia,
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sodium hydroxide, calcium hydroxide and potassium hydroxide,
or to use a urea solution.

When any solution of ammonia, sodium hydroxide, calcium
hydroxide and potassium hydroxide is used as a pH adjusting
liquid, it is preferable that a zirconium nitrate solution
is added to a platinum suspension and the mixture is stirred,
and then the pH of the mixture is adjusted while adding a pH
adjusting liquid, including ammonia. When any of these pH
adjusting liquids is used, a chemical precipitation reaction
is caused without any need of especially raising the
temperature of the solution.

Moreover, if a urea solution is used as a pH adjusting
liquid, it is preferable that after a zirconium nitrate
solution is added to a platinum suspension and the mixture
is heated at the boiling temperature with stirring, a urea
solution is added to adjust the pH of the mixture and then
heating is stopped. In case of a urea solution, if the
temperature 0of the mixture is too low, hydrolysis of urea is
very slow, so that the nucleus growth of zirconium hydroxide
may preferéntial ly proceed while thenucleation little occurs.
The mixture is, therefore, heated at the boiling temperature
for promoting the nucleation of zirconium hydroxide and
maximizing the nucleus growth rate.

And, pH adjusting with the above described pH adjusting
liquid is preferably conducted so that the mixture is in the
range of pH 4.5 to 11.0, more preferably pH 6.0 to 8.0 at the
end of the chemical precipitation reaction. If it is less

than pH 4.5, zirconium hydroxide is not formed, while if more
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than pH 11.0, carrying of zirconium hydroxide on a platinum
surface may be interfered.

Moreover, in. a process for producing an oxide-dispersion
strengthened platinum according to the present invention, the
particle size of platinum used for preparing a platinum
suspension, i.e., platinum powder prepared by being powdered

in advance, is preferably in the range of 0.05 to 10 Mm.

Because platinum powders with the particle size of less than

0.05 Hm cannot be readily prepared and may tend to form a bridge

by agglomeration. And if the particle size is more than 10
Hm, moldability in cold isostatic pressing may be
deteriorated while zirconium hydroxide supported on each
platinum powder surface may be poorly dispersed, leading to
uneven secondary recrystallization growth during the final
thermal recrystallization step. Thus, the use of platinum
powders with a particle size in the range of 0.05 to 10 Mm
may allow zirconium hydroxide to be evenly dispersed and
supported on individual platinum particle surfaces. And
when molding, sintering and forging are conducted using this
zirconium-hydroxide carrying platinum in which zirconium
hydroxide is evenly dispersed and supported, zirconium oxide
will be evenly and finely dispersed in a platinum ingot. The
zirconium oxide finely dispersed in a 'platix.mm ingot may
sﬁitably function as an inhibitor for controlling secondary

recrystallization growth during the final thermal

recrystallization step while it becomes a factor to improve

creep strength of the platinum material.
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The zirconium-hydroxide carrying platinum obtained by
the above chemical precipitation method is collected by, for
example, filtration and is then subjected to appropriate
drying. And, in the production process of the present

5 invention, cold isostatic pressing, sintering and forging are
sequentially conducted using the collected zirconium-
hydroxide carrying platinum. The steps of sintering and
forging are conducted under the conditions whereby the
secondary recrystallization growth of platinum is restrained

10 to the utmost, as described above.

Secondary recrystallization refers to
recrystallization of a small number of coarse crystal grains,
which is driven by c¢rystal grain boundary energy. In a
process for producing an oxide-dispersion strengthened

15 platinum material according to the present invention, first,
cold isostatic pressing is conducted so as not to cause this
secondary recrystallization when zirconium-hydroxide
carrying platinum is formed.

In the studies by the inventors of the present invention,

20 it has been ascertained that in the case where uniaxial
compression molding, so-called mold bressing that is general
as a fabrication method in powder metallurgy is used,
secondary recrystallization growth occurs even if conditions
of sintering temperature and forging temperature are modified

25 when sintering and forging are conducted later. It is
presumed that in case of mold pressing, because unevenness

is easily induced in the platinum density distribution and

internal stress in a molding, the unevenness may lead to
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secondary recrystallization growth. On the other hand, in
the case where c¢cold isostatic pressing is used, as long as
subsequent sintering and forging are conducted under given
temperature conditions, secondary recrystallization growth
does'not proceed before thermal recrystallization to be
conducted finally.

There are no specific restrictions to the conditions of
the cold isostatic pressing in this case, but it is preferable
that collected zirconium-hydroxide carrving platinum is
filled in a rubber mold, which is then molded at a molding
pressure of 40 to 200 MPa (about 408 to 2040 kg/cmz) . Because
if amolding pressure is less than 40 MPa, the material cannot
be compressed into a molding with a given shape, 80 that grain
growth by sintering cannot adequately proceed, and if a
molding pressure is more than 200 MPa, secondary
recrystallization growth tends to be caused by the change in
particle shapes.

And, after forming themolding by cold isostatic pressing,
it is sintered and forged under the conditions whereby
secondary recrystallization growth is restrained. By the
sintering step, zirconium hydroxide in the molding is
converted into zirconium oxide. 1In a production process of
the present invention, collected zirconium-hydroxide
carrying platinum is formed into a molding and is then
sintered while converting zirconium hydroxide into zirconium
oxide. Alternately, the collected zirconium-hydroxide

carrying platinum may be sintered in advance to be converted
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into a zirconium-oxide carrying platinum, which is then used

as a molding.

A sintering temperature in the sintering step is

preferably 1000 to 1250°C. The reason why a sintering
5 temperature is made to be in the range of 1000 to 1250°C is

that sintering at more than 1250°C tends to cause the secondary

recrystallization growth of platinum grains, so that a
platinum material comprising of coarse platinum grains
accdrding to the present invention cannot be obtained in
10 thermal recrystallization to be conducted at the end, while
at less than.lOOOPC,Tbinding between platinum particles by
sintering or grain growth may be inadequate. There are no

restrictions to an atmosphere during sintering.

And, it is preferable to conduct forging after heating

15 to 1100 to 1250°C. The heating temperature range of 1100 to

1250°C during forging is selected because at more than 1250°C,

similarly to the case of sintering temperature, the secondary
recrystallization growth of platinum grains tends to be
caused, so that a platinum material comprising of coarse
20 platinum grains according to the present invention cannot be
obtained in thermal recrystallization to be conducted at the
end, while at less than 1100°C, cracks tend to be generated
during forging. For forging, a processing procedure is not
specially' limited, but forging by striking with an air hammer

25 is preferable because the material is heated to an elevated

temperature.

After forming a platinum ingot by molding, sintering and

forging as described above, the ingot undergoes thermal
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recrystallization by cold rolling under the condition of a
reduction ratio of 70% or more, preferably 90% or more.
Because of properties of the platinum material, if thermal

recrystallization is conducted at temperatures of less than

1200°C, recrystallization tends to inadequately proceed.

Thus, it is preferably conducted at temperatures of 1200°C

or higher, and an optimal temperature for thermal
recrystallization may be appropriately determined,
depending on a reduction ratioor the 1ike during cold rolling.
After internal strain is loaded to platinum ingot by
conducting such cold rolling in the reduction ratio of 70%
Oor more, thermal recrystallizatiOn treatment can make
secondary recrystallization growth proceed remarkably,
resulting in producing an oxide-dispersion strengthened
platinum material according to the present invention, that
is, a platinum material comprising of coarse platinum grains
that have the average grain size in the rolling direction

ranging from 200 to 1500 Hm and the average grain aspect ratio

of 20 or more.

BRIEF L RIPTION C JE _DRAWIN
Figure 1 is a graph showing the measurement results of creep
strength. Figure 2 is a schematic plan view of a specimen
used in measuring creep strength. Figure 3 is a
metallographic cross-section of the platinum material in

Conventional Example 1. Figure 4 is a metallographic

cross-section of the platinum material in Conventional
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Example 2. Figure 5 is a metallographic cross-section of the

platinum material in Example 1.

vig) L, o). 9 90 \ o - NV D ¢)\

An embodiment of the present invention will be described
with reference to the following Examples and Conventionai
Examples.

Example 1

This Example 1 will describe a case where zirconium-
hydroxide carrying platinum is formed using Pt powders with
a particle size of about 0.6 Hm as Pt (platinum) powdered in
advance and ammonia as a pH adjusting liquid and thus a
platinum material is produced. The powdered Pt uséd herein
is prepared as follows: a suspension in which powdered Pt (the

specific surface area of about 23 m®’/g) and CaCO, are mixed

is ball-milled, and the suspension is then heat-treated at
an elevated temperature of 1100°C, after that the mass
obtained by the heat-treating is pbured intowater and treated
with nitric acid.

First, 2 kg of the above described powdered Pt was poured
into 3.5 kg of pure water to prepare a platinum suspension.
And, 9.12 g of Zr (NO,) , solution (the concentration is 96.66%)
was mixed in the platinum suspension. After the mixed
solution was stirred at ordinary temperature for about 3
m:i.nute.s, 2.0 g of ammonia solution (the concentration is 29%)

was added to the mixed solution to adjust the solution to pH

705.
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This pH adjusting caused the conversion of Zr(NO,), in
the mixed solution into 2r (OH) ,, which was precipitated. The

Zzr (OH) , precipitated became in the state of being carried by
platinum particles in the mixed solution, resulting in
providing zirconium-hydroxide carrying platinum.

Then, the mixed solution was filtered to collect
zirconium-hydroxide carrying platinum. The collected
zirconium-hydroxide carrying platinum was, after washing,
dried at 120°C in an ambient atmosphere.

Subsequently, the zirconium-hydroxide carrying
platinum was passed through a 300 Hm sieve. After being

passed through the 300 Hm sieve, the zirconium-hydroxide

carrying platinum was filled in a rubber mold, which was
subjected to cold isostatic pressing (CIP) under a
hydrostatic pressure of 98.1 MPa (about 1000 kg/cm?) to
provide a molding with a predetermined shape.

Next, the molding obtained by CIP'treatment was sintered

at 1200°C for about 1 hour in an ambient atmosphere. While

heating at,12009c, the sintered molding was forged with an

air hammer to form a platinum ingot.

After that, the platinum ingot was subjected to cold
rolling so as to attain a reduction ratio of 90%.
Subsequently, the ingot was subjected to thermal
recrystallizationat 1400°C for 1 hour to forma given platinum
material. Analysis of the platinum material in this Example

1 made it clear that Zr0, was dispersed in the platinum

material in about 0.12%.
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Example 2

This Example 2 shows a case where the same Pt powders
as those in Example 1 and a urea solution as a pH adjusting
liquid are used to form zirconium-oxide carrying platinum,
from which a platinum material is produced.

One kg of powdered Pt was poured into 1.5 kg of pure water
to prepare a platinum suspension. Then, 4.56 g of Zr (NO,) ,
solution (the concentration is 96.66%) was mixed in the
platinum suspension, and the mixed solution was heated up to
boiling temperature with stirfing. After that, an agqueous
solution in which 4.0 g of urea had been dissolved was added
to adjust the mixed solution to pH 7.0 and the heat treatment
was stopped.'

This pH adjusting caused the conversion of Zr (NO,), in
the mixed solution into Zr (OH),, which was precipitated. The

zr (OH) , precipitated was carried by platinum particles in the

mixed solution, resulting in providing zirconium-hydroxide
carrying platinum. .

Then, the mixed solution was filtered to collect
zirconium-hydroxide platinum. The collected zirconium-
hydroxide carrying platinumwas, after washing, dried at 120°C
in an ambient atmosphere.

In this Example 2, since the production conditions after
collecting the zirconium-hydroxide carrying pl.atinum are the
same as those in Example 1 described above, the detail will

be omitted. Analysis of the platinum material obtained in

this Example 2 made it clear that ZrO, was dispersed in the

platinum material in about 0.12%.
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Conventional Example 1
This Conventional Example 1 describes a case where
zirconium is added to platinum to forma platinumalloy, which
is then melt-sprayed with a flame gun or the like into water
5 to form platinum powders, i.e., the preparation of a platinum
material by forming platinum powders using the so-called
flame spraying.
In the production process of this Conventional Example
l, first, a platinum ingot containing a given amount of
10 zirconium was formed by the vacuum melting method ahd was
forged. The platinum ingot was then subjected to grooved

rolling for wire drawing.

The wire-drawn article was melt-sprayed intoadistilled
water bath using a £flame gun to form platinum-alloy powders.
15 The platinum-alloy powders thus formed were oxidized at 1250°C
for 24 hours in an ambient atmosphere. The oxidized
platinum-alloy powders were compacted into a given shape
using mold pressing and then sintered at 1250°C for 1 hour.
The molding thus formed was shaped using an air hammer,
20 cold-rolled in a reduction ratio of 90% and was subjected to

thermal recrystallization at 1400°C for 1 hour to provide a

platinum material of this Conventional Example 1. In the

platinum material obtained in Conventional Example 1, Zro,

was dispersed in about 0.16%.

25 Conventional Example 2
This Conventional Example 2 shows a case where platinum

powders are formed in the state of zirconium oxide carried
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on platinum by the so-called coprecipitation method and the
platinum powders are used to prepare a platinum material.

In this Conventional Example 2, a hexachloroplatinic
acid solution and a zirconium nitrate solution were mixed.
To the resulting solution were added hydrazine hydrate as a
reducing agent and calcium hydroxide for adjusting pH to cause
coprecipitation and thus to provide Pt-Zr(OH),. Then, the
product was filtered, dried and sintered to form
zirconium-oxide carrying platinum powders.

A graphite crucible was charged with the platinum powders
prepared by the coprecipitation technique. After vibrating

the crucible by tapping for 1 to 2 minutes, it was heated to

800°C over about 6 hours under an argon gas atmosphere as the

first sintering step. Then, the crucible was kept at 800°C

for 2 hours. And at the end of the first sintering step, the
sintered compact was turned upside-down and then on a ceramic
holder was subjected to the second sintering. During the
second sintering, the crucible was heated to 1600°C over about
4 hours and kept at the temperature for 3 hours.

At the end of the second sintering, the sintered compact
was further forged under an argon gas atmosphere to be
processed such that‘ a density of the sintered compact became
about 90% of the theoretical density. The forged product was

annealed at 1000°C for 20 minutes under an ambient atmosphere

and cold-rolled to provide a platinum material of this

Conventional Example 2. In the platinum material obtained

in this Conventional Example 2, ZrO, was dispersed in about

0.16%.
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Here, the platinum materials from the above Examples 1
and 2 and Conventional Examples 1 and 2 were evaluated for
their high-temperature creep property, whose results will be
described. Figure 1 shows a graph of the results of

5 measurement of creep strength for individual platinum
materials. Creep strength test was conducted by preparing
a specimen shown in Figure 2 (thickness is 1.0 mm, values in
Figure 2 are in mm) from the platinum materials of Examples
and Conventional Examples and determining a creep rupture
10 time when specimens were left at 1400°C while varying a load
applied to the samples.

In the graph in Figure 1, concerning Conventional
Examples 1 and 2, straight lines extrapolated from creep
rupture times determined under individual loads of 12, 15,

15 18 and 20 MPa are given as creep strength straight lines, and
typical measurement results (mark [] is for Conventional
Example 1, and mark A is for Conventional Example 2) are also
indicated. 'l;he broken line indicates the results of
Conventional Example 1, and the single-dot chain line

20 indicates the results of Conventional Example 2.

Concerning Examples 1 and 2, the results meassured under
loads of 20 MPa and 15 MPa are plotted. Plots of mark O in
Figure 1 indicate the measurement results for platinum
materials obtained in Examples 1 and 2. And an extrapolated

25 straight line from this measurement results for creep
strength in Example 1 and 2 is given in full line.

As seen in this Figure 1, it has become clear that

platinum materials in Examples 1 and 2 have obviously improved
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creep rupture lives as compared to those obtained in
Conventional Examples 1 and 2. And although there are
scatters in the measurement results, according to the
production process in Examples 1 and 2, in the case where a
5 load is 15 MPa, it has become clear that the creep rupture
life is extended to about four times as long as that in the
material obtained in Conventional Examples.
Further, the measurement result indicated by mark %in
Figure 1l is for a platinum material cold-rolled in a reduction
10 ratio of 97% in the production process according to Example
1l (all the conditions are the same as those in Example 1, except
for a reduction ratioincoldrolling). As seen in the result,
even in case of a reduction ratio of 97% in cold-rolling, it
has become clear that the creep rupture life can be obviously
15 extended compared to those in Conventional Examples 1 and 2.
Next, the results of observation of a metal structure
for the platinum material prepared in Example 1 will be
described. Figures 3 and 4 show a metallographic cross-
section of the platinum materials in Conventional Example 1
20 and Conventional Example 2, respectively, and Figure 5 shows
that of the materigl in Example 1. All of these photographs
are metallographic microscopy results for cross-sectional
structures after the platinum materials are cold-rolled in

a reduction ratio of 90% and then subjected to thermal

25 recrystallization at 1400°C for 1 hour (magnification: 100).

More, the vertical direction to the front of the figures is

the plate thickness direction (rolling direction).
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As a result of comparing the states of the metal
structures seen in this Figures 3 and 4 with that seen in Figure
4, 1t was confirmed that platinum grains in the metal
structure in the present Example 1 are obviously very coarse.

5 When the cross-sectional structures of the platinum

materials in Conventional Examples 1 and 2 were observed at
several spots and the average grain sizes in the plate
thickness direction (rolling direction) in individual
platinum materials were determined, the size was about 30 to

10 120 Um for Example 1 and about 60 to 150 Hm for Example 2.
Moreover, when the values 0f the average grain aspect ratio
were calculated for the individual materials, the value was
about 10 to 15 for Conventional Example 1 and about 12 to 18
for Conventional Example 2.

15 Similarly, the cross-sectional observation of the
platinum material in Example 1 was conducted at several spots
and the determination of the average grain size was tried in
the plate direction (rolling direction). As seen in the
photograph of cross-sectional structure in Figure 4, however,

20 platinum grains (parts in slenderly extending states in the
right and left direction in Figure 4) can be confirmed locally,
but there were such large grains that their sizes could not
be determined in the photograph for the cross-sectional
observation. Moreover, among several spots where cross-

25 sectional ob“ervations were conducted, there were found parts
'where no grain boundary of platinum can be confirmed, that
is, only one platinum grain is considered to occupy in the

plate thickness direction. Accordingly, from photographs of
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cross-sectional structures in several spots, the average
grain size in the plate thickness direction for Example 1 was

estimated to be 200 Hm at the lowest. Furthermore, the

maximum value of the average grain size was considered to be
the same degree as the plate thickness, i.e., about 1500 Mm,
because there was also found such a part that only one platinum
grain occupied in the plate thickness direction.

And the calculation of the average grain aspect ratio

was also tried, because there were such platinum grains that

their sizes could not be confirmed in the plate thickness

direction and the plate surface direction in the photograph
of the cross-sectional structure in Example 1 as described
above, it was difficult to calculate the aspect ratio directly
similarly to those for Conventional Examples. Accordingly,
in consideration of the lowest average grain size of 200 Um
in the plate thickness direction for Example 1 and the
photographs of cross-sectional observations and the
individual average grain aspect ratios for Conventional
Examples 1 and 2, the average grain aspect ratio for this

Example 1 was estimated to be 20 or more.

’ -
-+ -

» 4 »
S L 4 L 4

Accord'ing to the present invention, a platinum material
having more excellent high-temperature strength than that in
a conventional material can be provided as a oxide-dispersion
strengthened platinum material in which zirconium oxide is
dispersed, which makes it possible to produce a material

highly suitable as a structural material for glass melting.
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CLAIMS

1. An oxide-dispersion strengthened platinum material in
which zirconium oxide is dispersed in platinum and which can
be obtained through rolling and thermal recrystallization,
characterized in that platinum grains constituting the

platinum material have an average grain size in a rolling

direction in a range of 200 to 1500 Mm and an average grain

aspect ratio of 20 or more.

2. A process for producing an oxide-dispersion
strengthened platinum material in which zirconium oxide is
finely dispersed in platinum, characterized in that powdered
platinum is poured into water to prepare a platinum
suspension;

a zirconium nitrate solution and a pH adjusting liquid
are mixed into the platinum suspension for adjusting the
suspension to a given pH to precipitate zirconium hydrox‘ide
and thus to form a zirconium hydroxide carrying platinum;

the zirconium hydroxide carrying platinum is collected,

which is then cold isostatic pressed into a molding;

the molding is sintered and forged under the conditions
in which secondary recrystallization growth in a platinum
grain is restrained, to form a platinum ingot; and

the platinum ingot is cold-rolled in a reduction ratio

of 70% or more and then the product is thermally

recrystallized.
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3. The process for producing an oxide-dispersion
strengthened platinum material according to claim 2,

characterized in that the powdered platinum is thermally

treated.

4. The process for producing an oxide-dispersion
strengthened platinum material according to claim 2 or 3,
characterized in that the pH adjusting liquid is any solution
of ammonia, sodium hydroxide, calciumhydroxide and potassium
hydroxide; a zirconium nitrate solution is added to the
platinum suspension with stirring; and the pH adjusting

liquid is added to the suspension.

5. The process for producing an oxide-dispersion
strengthened platinum material according to claim 2 or 3,
characterized in that the pH adjusting ligquid is a urea
solution; a zirconium nitrate solution is added to the
platinum suspension; the suspension is heated up to a boiling
temperature with stirring; the pH adjusting liquid is added

to the suspension; and then heating is stopped.

6. The process for producing an oxide-dispersion

strengthened platinum material according to any of claims 2

to 5, characterized in that pH is adjusted to a range of 4.5

to 11.0.

7. The process for producing an oxide-dispersion

strengthened platinum material according to any of claims 2
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to 6, characterized in that the platinum used for preparing

the platinum suspension is powders with a particle size of

0.05 to 10 Um.

8. The process for producing an oxide-dispersion
strengthened platinum material according to any of claims 2
to 7, characterized in that molding pressure in cold isostatic

pressing is 40 to 200 MPa.

9. The process for producing an oxide-dispersion
strengthened platinum material according to any of claims 2

to 8, characterized in that sintering is conducted at 1000

to 1250°C.

10. The process for producing an oxide-dispersion
strengthened platinum material according to any of claims 2

to 9, characterized in that forging is conducted after heating

at 1100 to 1250°cC.




CA 02382761 2002-02-22
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