
SPECIFICATION FINE CRYSTALLITE HIGH-FUNCTION METAL ALLOY MEMBER AND METHOD
FOR MANUFACTURING SAME 5 TECHNICAL FIELD        The present invention
relates to a high-performance elastic limit metal alloy member and a method
for manufacturing the same, in which the said alloy member is suitable for
an electronic member, a car and an aerial member, a physicochemical member,
a medical care 10 member, a jewelry member, a musical instrument members, a
tableware member, a structural member, and the like. BACKGROUND ART
In the past, gold (Au), platinum (Pt), silver (Ag), copper (Cu), iron (Fe),
aluminum 15 (Al), magnesium (Mg), titanium (Ti), and the like have been
known as a metal material; and they have been used in many fields.
The present invention is characterized in providing fine crystallite
high-function alloy of a metal and a precious metal which are novel
modified metal alloys with free of toxicity, not only having improved
various characteristics but also being capable of adjusting 20  these
characteristics without losing the superior characteristics of a metal
alloy and a precious metal alloy.        Especially, the present invention
is characterized in providing, by adjusting the fine crystallite, a fine
crystallite high-function metal alloy having strength, Young's modulus,
elongation, heat resistance, corrosion resistance, and spring property,
wherein sustainability 25  thereof and so forth may be controlled easily
while having easy processability and good workability.        In order to
utilize the excellent characteristics of an alloy material itself, the
present invention provides a fine crystallite high-function metal alloy
member and a method for manufacturing the same, in which the said alloy
member has enhanced functional 30 characteristics whereby enhancing
sustainability and processability with easy operation and no uselessness,
while keeping or enhancing hardness, tensile strength, Young's modulus,
elongation, corrosion resistance, discoloration, high-temperature
characteristics, and  



workability.        Existing metal materials do not necessarily have
sufficient mechanical properties, physical properties, chemical properties,
and so forth when used in various use fields. In addition, there is a
problem of poor workability. An object of the present invention is to 5
solve and remedy these problematic properties for betterment while keeping
the above-mentioned characteristics of the metal materials thereby
obtaining a novel fine crystallite high-function metal alloy member that
has been wanted.        In the present invention, it was found that a novel
fine crystallite high-function metal alloy member having superior
characteristics including physical, electrical, mechanical, and 10 chemical
characteristics, and also having excellent performance, quality, function,
processability, workability, and so on, could be obtained by making the
crystallite fine (to the size of 10-9 m to 10-3 m) and by controlling the
size and the form thereof; and based on this finding, a method for
manufacturing the same could be established. The fine crystallite metal
alloy member of the present invention is characterized in 15 that by
controlling the size and the form of a newly developed fine crystallite,
not only various characteristics of existing metal alloys such as hardness,
tensile strength, elongation, Young's modulus, resisting force, softening
property, electrical conductivity, thermal conductivity, processability,
and workability may be kept or enhanced, but also these various
characteristics may be controlled, so that unnecessity in function,
performance, quality, 20 process, operation, and so forth may be cut away.
In the fine crystallite metal alloy of the present invention, 90% or more
thereof may be processed without annealing. This alloy shows
characteristics including not causing cracks even if the rolling direction
is changed.           This metal alloy is easy to be processed and is not
easily deformed, while having 25 sustainability; and thus, this is suitable
for the purpose to reduce the size and weight upon commercialization
thereof.        The fine crystallite high-function alloy of a metal and a
precious metal in the present invention has superior characteristics as to
hardness, tensile strength, Young's modulus, resisting force, elastic
limit, elongation, spring property, and so forth; and in addition, this can
30 be processed easily with good workability. This is highly pure, a
crystallite thereof is fine, and the volume-occupation rate of an added
element is small; and thus, an electronic material having high electrical
conductivity and thermal conductivity may be obtained. These
characteristics can be enhanced without deteriorating Young's modulus, so
that a covering  range of its commercial deployment is wide. When this is
used to make a musical instrument, a creative tone and an acoustic effect
may be obtained. Because the spring property can be enhanced, a wire rod
and a plate material having flexibility and toughness can be obtained.
Because heat resistance can be enhanced, its application is wide. A
material 5having superior physical, mechanical, electrical, and chemical
characteristics can be obtained.        In the fine crystallite
high-function metal alloy of the present invention, the characteristics
that various properties can be enhanced without substantial deterioration
of electrical conductivity and Young's modulus were found and established. 



In addition, this is characterized by free of toxicity. 10In the fine
crystallite high-function metal alloy of the present invention, similar
high function characteristics can be obtained also in thin films of a
spatter film, a vapor-deposited film, and a plated film, because the
crystallite is in the size of nanometers (10-9 m to 10-6 m) or the size of
micrometers (10-6 m to 10-3 m). 15SUMMARY OF THE INVENTION         The
present invention was made in view of the needs from the market as
mentioned above; and an object thereof is to provide a fine crystallite
high-function metal alloy member and a method for manufacturing the same,
in which the said metal alloy keeps, enhances, and adjusts mechanical,
physical, and chemical properties while having desired function,
20performance, and quality, with good workability and free of toxicity.
In the present invention, a novel method for making the crystallite fine,
which is the most important to enhance and keep various characteristics
such as mechanical characteristics, electrical characteristics, physical
characteristics, and chemical characteristics of a metal alloy, was found
and established. 25In addition, the present invention has objects to
provide: a fine crystallite high-function metal alloy member having also
excellent corrosion resistance and discoloration resistance and a method
for manufacturing this; and a fine crystallite metal alloy member having
excellent various properties not only at normal temperature but also at
high temperature and a method for manufacturing this. 30To solve drawbacks
of a precious metal alloy, proposals have been made in
PCT/JP96/00510,PCT/JP97/02014,PCT/JP00/04411,PCT/JP03/01993,and
PCT/JP2007/073133. The present invention develops to a further wider range.
In a fine crystallite high-function precious metal alloy and a fine
crystallite high-function metal alloy, a  new phenomenon was found, whereby
establishing the commercial viability thereof. BRIEF DESCRIPTION OF THE
DRAWINGS  



FIG. 1: 5This shows the average crystallite size of the 0.2 mm thickness
plate obtained by the process wherein gadolinium (Gd) was added and
dissolved into a metal alloy including a high-purity metal alloy of gold
(Au), silver (Ag), platinum (Pt), palladium (Pd), aluminum (Al), magnesium
(Mg), copper (Cu), iron (Fe), and titanium (Ti), and then the resulting
mixture was cast-molded to a thick plate having the widths of 30 mm and 10
mm; and then, 10this plate was solution-treated, aged, and then
roll-processed to a thick plate having the thickness of 0.2 mm.        It
was found that the crystallite size could be adjusted by a cast molding
method, a processing method, and a heat-treatment method.           Because
the crystallite size could be made fine to the order of nanometers as shown
15in FIG. 1, the size thereof could be adjusted in the range of 10-9 m to
10-3 m, and in addition, the texture form thereof could be adjusted.
Regardless of whether the crystal lattice thereof was a face-centered cubic
lattice, a body-centered cubic lattice, or a close-packed hexagonal
lattice, size of the crystallite could be made fine, and the texture form
thereof could be adjusted. 20It was found that the size thereof could be
made fine, and that the texture form thereof could be adjusted even when
the element therein was changed. FIG. 2:        This shows the increase
rate of electrical conductivity, Young's modulus, hardness, tensile
strength, resisting force, elongation, and softening point, as well as
corrosion 25resistance, with regard to the respective lattices of the fine
crystallite high-function metal alloy of the present invention.        This
shows that without deteriorating Young's modulus and electrical
conductivity, hardness, tensile strength, resisting force, elongation, and
softening point thereof can be enhanced significantly, and that these
characteristics can be adjusted. 



30It was found that the corrosion resistance could be improved thereby
increasing the prevention effect of metal corrosion. MODES FOR CARRYING OUT
THE INVENTION         A fine crystallite high-function metal alloy member
according to a first embodiment of the present invention comprises a metal
alloy containing 5 to 30000 ppm of gadolinium (Gd) in a gold (Au) alloy
including a high-purity gold (Au) alloy. The fine crystallite high-function
gold (Au) alloy member according to the first 5 embodiment of the present
invention was obtained as following: gadolinium (Gd) was added to a metal
alloy containing 99.95% by weight of gold (Au) so that the resultant metal
alloy has gadolinium (Gd) content of 500 ppm, and then, the mixture thereof
was cast-molded to a thick plate having the widths of 30 mm and 10 mm; and
then, this plate was solution-treated, aged, and then roll-processed to a
thick plate having the thickness of 0.3 mm. 10Next, 500 g of gadolinium
(Gd) was added to a gold alloy comprising 90% by weight of gold (Au) and
10% by weight of silver (Ag), and then, the mixture thereof was cast-molded
to a thick plate having the widths of 30 mm and 10 mm; and then, this plate
was solution-treated, aged, and then roll-processed to a thick plate having
the thickness of 0.3 mm. Further, 500 g of gadolinium (Gd) was added to a
gold (Au) alloy comprising 50% 15 by weight of gold (Au) and 50% by weight
of silver (Ag), and then, the mixture thereof was cast-molded to a thick
plate having the widths of 30 mm and 10 mm; and then, this plate was
heat-treated, and then roll-processed to a thick plate having the thickness
of 0.3 mm.        Lastly, 500 g of gadolinium (Gd) was added to a gold
alloy comprising 10% by weight of gold (Au) and 90% by weight of silver
(Ag), and then, the mixture thereof was 20 cast-molded to a thick plate
having the widths of 30 mm and 10 mm; and then, this plate was
solution-treated, aged, and then roll-processed to a thick plate having the
thickness of 0.3 mm.        The foregoing finishing-processed thick plates
having the thickness of 0.3 mm were analyzed by the X-ray analysis; and the
average crystallite diameters obtained by the Scherrer's equation were 27
nm, 15 nm, 19 nm, and 23 nm, respectively. The crystallite size 



25  thereof could be newly adjusted in the level of nanometers (10-9 m to
10-6 m) and micrometers (10-6 m to 10-3 m).        Without substantial
deterioration of electrical conductivity and Young's modulus, hardness,
tensile strength, and 0.2% resisting force could be increased by 2 to 3
times. It was found that also elongation could be increased by 2 to 3
times. Softening point could be 30  increased by 2.3 times. Roll-process
could be carried out without heat treatment; and in addition, cross process
could be carried out. Furthermore, processability and the various
characteristics could be enhanced so that it became possible to balance
these characteristics. These effects could be realized in plates, wires,
thin films, and powders.        Next, a method for manufacturing the metal
alloy member having the afore-mentioned characteristics will be explained.
Firstly, in the case of the cast-molded alloy, the alloy material with the
afore-mentioned composition is cast-molded, then, if necessary, the
material is 5 solution-treated in which rapid cooling is conducted after
heating to a prescribed temperature, and further, if necessary, an ageing
treatment is conducted thereafter at a prescribed temperature.       In the
case of the processed alloy, the alloy material with the afore-mentioned
composition is cast-molded, then, if necessary, the material is
solution-treated in which rapid 10 cooling is conducted after heating to a
prescribed temperature, and then the material is processed to a prescribed
form, wherein if necessary, the material is aged before or after this
process.          After cast-molding of the gold alloy material, the
solution treatment may be done in the temperature range of 500 to 2700C,
and the ageing treatment may be done in the 15temperature range of 100 to
700C.       To obtain a high-function gold alloy, especially preferable
production conditions are the temperature range of 600 to 1000C for the
solution treatment, and the temperature range of 150 to 550C for the ageing
treatment.            In any case by the above-mentioned processing method,
the addition effect of 20 gadolinium (Gd) could be seen eminently.
The same effect could also be obtained when the solution treatment and the
ageing treatment were conducted.       When evaluation was done as to the
sample which was prepared by adding 5 to 30000 ppm of gadolinium (Gd) to
the gold (Au) alloy including a high-purity gold (Au) alloy 25whose crystal
lattice is a face-centered cubic lattice, the same addition effect of
gadolinium 



(Gd) was obtained.       The addition effect appears from 5 ppm, and the
characteristics thereof decreases when the content thereof is 30000 ppm or
more. In the gold (Au) alloy having gadolinium (Gd) contained in the range
of 5 to 30000 30 ppm in a metal alloy that is constituted by gold (Au) and
at least one element selected from the group consisting of rare earth
metals other than gadolinium (Gd), alkaline earth metals, zirconium (Zr),
tin (Sn), indium (In), copper (Cu), silver (Ag), platinum (Pt), palladium
(Pd), aluminum (Al), iron (Fe), nickel (Ni), manganese (Mn), cobalt (Co),
and gallium (Ga),  eminent enhancement of the function characteristics
could be seen.        A fine crystallite high-function metal alloy member
according to the second embodiment of the present invention comprises a
metal alloy containing 5 to 30000 ppm of gadolinium (Gd) in a silver (Ag)
alloy including a high-purity silver (Ag) alloy.  5 The fine crystallite
high-function silver (Ag) alloy member according to the second embodiment
of the present invention was obtained as following: gadolinium (Gd) was
added to a metal alloy containing 99.95% by weight of silver (Ag) so that
the resultant metal alloy has gadolinium (Gd) content of 500 ppm, and then,
the mixture thereof was cast-molded to a thick plate having the widths of
30 mm and 10 mm; and then, this plate was solution-treated, 10aged, and
then roll-processed to a thick plate having the thickness of 0.3 mm.
Next, 500 g of gadolinium (Gd) was added to a silver (Ag) alloy comprising
90% by weight of silver (Ag) and 10% by weight of palladium (Pd), and then,
the mixture thereof was cast-molded to a thick plate having the widths of
30 mm and 10 mm; and then, this plate was solution-treated, aged, and then
roll-processed to a thick plate having the thickness of 0.3 mm.  15
Further, 500 g of gadolinium (Gd) was added to a silver (Ag) alloy
comprising 50% by weight of silver (Ag) and 50% by weight of palladium
(Pd), and then, the mixture thereof was cast-molded to a thick plate having
the widths of 30 mm and 10 mm; and then, this plate was heat-treated, and
then roll-processed to a thick plate having the thickness of 0.3 mm.
Lastly, 500 g of gadolinium (Gd) was added to a silver (Ag) alloy
comprising 10% 20 by weight of silver (Ag) and 90% by weight of palladium
(Pd), and then, the mixture thereof was cast-molded to a thick plate having
the widths of 30 mm and 10 mm; and then, this plate was solution-treated,
aged, and then roll-processed to a thick plate having the thickness of 0.3 



MM. The foregoing finishing-processed thick plates having the thickness of
0.3 mm were  25 analyzed by the X-ray analysis; and the average crystallite
diameters obtained by the Scherrer's equation were 8 nm, 19 nm, 23 nm, and
25 nm, respectively. The crystallite size could be newly adjusted in the
level of nanometers (10-9 m to 10-6 m) and micrometers (10-6 m to 10-3 m).
Without substantial deterioration of electrical conductivity and Young's
modulus,  30 hardness, tensile strength, and 0.2% resisting force could be
increased by 2 to 3 times. It was found that also elongation could be
increased by 2 to 3 times. Softening point could be increased by 2.2 times.
Roll-process could be carried out without heat treatment; and in addition,
cross process could be carried out. It was further found that
processability was  enhanced. These characteristics could be balanced.
The various characteristics could be enhanced so that it became possible to
balance these characteristics. These effects could be realized in plates,
wires, thin films, and powders.  5 Next, a method for manufacturing the
metal alloy member having the afore-mentioned characteristics will be
explained.       Firstly, in the case of the cast-molded alloy, the alloy
material with the afore-mentioned composition is cast-molded, then, if
necessary, the material is solution-treated in which rapid cooling is
conducted after heating to a prescribed temperature,  10 and further, if
necessary, an ageing treatment is conducted thereafter at a prescribed
temperature.       In the case of the processed metal alloy, the alloy
material with the afore-mentioned composition is cast-molded, then, if
necessary, the material is solution-treated in which rapid cooling is
conducted after heating to a prescribed temperature, and then the material
is  15 processed to a prescribed form, wherein if necessary, the material
is aged before or after this process.       In the silver (Ag) alloy, the
solution treatment may be done in the temperature range of 450 to 2200C,
and the ageing treatment may be done in the temperature range of 100 to
600C. Especially preferable conditions are the temperature range of 500 to
1550C for the  20 solution treatment, and the temperature range of 150 to
500C for the ageing treatment. Processing efficiency during the time of
processing is arbitrary, while the preferable range thereof is the same as
that of the first embodiment. 



It was found that by adding gadolinium (Gd), tensile strength, hardness,
resisting force, elongation, and heat resistance could be enhanced, and
that sulfurization and oxidation  25 could be delayed, without substantial
deterioration of electrical conductivity and Young's modulus, even the
latter being slightly enhanced.       In any case by the above-mentioned
processing method, the addition effect of gadolinium (Gd) could be seen
eminently.            The same effect could also be obtained when the
solution treatment and the ageing 30 treatment were conducted.       When
evaluation was done as to the sample which was prepared by adding 5 to
30000 ppm of gadolinium (Gd) to the silver (Ag) alloy including a
high-purity silver (Ag) alloy whose crystal lattice is a face-centered
cubic lattice, the same addition effect of  gadolinium (Gd) was obtained.
When evaluation was done as to the samples of the foregoing silver (Ag)
alloy compositions, the same addition effect of gadolinium (Gd) was
obtained. After addition of gadolinium (Gd), characteristics with regard to
hardness, tensile strength, Young's modulus, 5and heat resistance were
enhanced; and it showed the spring property. This could be easily
processed, and workability thereof could be improved.Deterioration of
electrical conductivity was hardly observed.       In the silver (Ag) alloy
having gadolinium (Gd) contained in the range of 5 to 30000 ppm in a metal
alloy that is constituted by silver (Ag) and at least one element selected
from 10 the group consisting of rare earth metals other than gadolinium
(Gd), alkaline earth metals, zirconium (Zr), tin (Sn), indium (In), copper
(Cu), palladium (Pd), aluminum (Al), zinc (Zn), nickel (Ni), and gallium
(Ga), eminent enhancement of the characteristics could be seen.       A
fine crystallite high-function metal alloy member according to a third
embodiment of the present invention comprises a metal alloy containing 5 to
30000 ppm of gadolinium 15(Gd) in a platinum (Pt) alloy including a
high-purity platinum (Pt) alloy.       The fine crystallite high-function
platinum (Pt) alloy according to the third embodiment of the present
invention was obtained as following: gadolinium (Gd) was added to a metal
alloy containing 99.95% by weight of platinum (Pt) so that the resultant
metal alloy has gadolinium (Gd) content of 500 ppm, and then, the mixture
thereof was cast-molded to a 



20 thick plate having the widths of 30 mm and 10 mm; and then, this plate
was solution-treated, aged, and then roll-processed to a thick plate having
the thickness of 0.3 mm.       Next, 500 g of gadolinium (Gd) was added to
a platinum (Pt) alloy comprising 90% by weight of platinum (Pt) and 10% by
weight of palladium (Pd), and then, the mixture thereof was cast-molded to
a thick plate having the widths of 30 mm and 10 mm; and then, 25  this
plate was solution-treated, aged, and then roll-processed to a thick plate
having the thickness of 0.3 mm.       Further, 500 g of gadolinium (Gd) was
added to a platinum (Pt) alloy comprising 50% by weight of platinum (Pt)
and 50% by weight of copper (Cu), and then, the mixture thereof was
cast-molded to a thick plate having the widths of 30 mm and 10 mm; and
then, 30this plate was heat-treated, and then roll-processed to a thick
plate having the thickness of 0.3 MM.       Lastly, 500 g of gadolinium
(Gd) was added to a platinum (Pt) alloy comprising 10% by weight of
platinum (Pt) and 90% by weight of copper (Cu), and then, the mixture
thereof  was cast-molded to a thick plate having the widths of 30 mm and 10
mm; and then, this plate was solution-treated, aged, and then
roll-processed to a thick plate having the thickness of 0.3 mm. The
foregoing finishing-processed thick plates having the thickness of 0.3 mm
were  5 analyzed by the X-ray analysis; and the average crystallite
diameters obtained by the Scherrer's equation were 11 nm, 19 nm, 17 nm, and
22 nm, respectively. The crystallite size could be adjusted in the level of
nanometers (10-9 m to 10-6 m) and micrometers (10-6 Ill to 10-3 m). Without
substantial deterioration of electrical conductivity and Young's modulus,
10 hardness, tensile strength, and 0.2% resisting force could be increased
by 2 to 3 times. It was found that also elongation could be increased by 2
to 3 times. Softening point could be increased by 2 or more times.
Roll-process could be carried out without heat treatment; and in addition,
cross process could be carried out. It was further found that
processability was enhanced. These characteristics could be balanced. 15The
various characteristics could be enhanced so that it became possible to
balance these characteristics. These effects could be realized in plates,
wires, thin films, and powders. 



Next, a method for manufacturing the metal alloy member having the
afore-mentioned characteristics will be explained. 20Firstly, in the case
of the cast-molded alloy, the alloy material with the afore-mentioned
composition is cast-molded, then, if necessary, the material is
solution-treated in which rapid cooling is conducted after heating to a
prescribed temperature, and further, if necessary, an ageing treatment is
conducted thereafter at a prescribed temperature. 25In the case of the
processed metal alloy, the alloy material with the afore-mentioned
composition is cast-molded, then, if necessary, the material is
solution-treated in which rapid cooling is conducted after heating to a
prescribed temperature, and then the material is processed to a prescribed
form, wherein if necessary, the material is aged before or after this
process. 30This comprises a precious metal alloy containing 5 to 30000 ppm
of gadolinium (Gd) in a platinum (Pt) alloy including a high-purity
platinum (Pt) alloy.       In the platinum (Pt) alloy, the solution
treatment may be done in the temperature range of 600 to 2800C, and the
ageing treatment may be done in the temperature range of  150 to 1400C.
Especially preferable conditions are the temperature range of 500 to 1600C
for the solution treatment, and the temperature range of 150 to 1000C for
the ageing treatment. Processing efficiency during the time of processing
is arbitrary, while the preferable range thereof is the same as that of the
first embodiment. 5In any case by the above-mentioned processing method,
the addition effect of gadolinium (Gd) could be seen eminently.       The
same effect could also be obtained when the solution treatment and the
ageing treatment were conducted. When evaluation was done as to the sample
which was prepared by adding 5 to 10 30000 ppm of gadolinium (Gd) to the
platinum (Pt) alloy including a high-purity platinum (Pt) alloy whose
crystal lattice is a face-centered cubic lattice, the same addition effect
of gadolinium (Gd) was obtained.          When evaluation was done as to
the sample of the blended platinum (Pt) alloy having the respective
foregoing compositions, the same addition effect of gadolinium (Gd) was  15
obtained. 



After addition of gadolinium (Gd), characteristics with regard to hardness,
tensile strength, elongation, resisting force, and heat resistance were
enhanced; and it showed the spring property. This could be easily
processed, and workability thereof could be improved. Deterioration of
Young's modulus and electrical conductivity was hardly observed.  20 In the
platinum alloy having gadolinium (Gd) contained in the range of 50 to 15000
ppm in a metal alloy that is constituted by platinum (Pt) and at least one
element selected from the group consisting of rare earth metals other than
gadolinium (Gd), alkaline earth metals, zirconium (Zr), tin (Sn), indium
(In), copper (Cu), palladium (Pd), nickel (Ni), tungsten (W,) iridium (Ir),
rhodium (Rh), ruthenium (Ru), osmium (Os), and gallium (Ga), 25eminent
enhancement of the characteristics and balance characteristics could be
seen.       A fine crystallite high-function metal alloy member according
to a fourth embodiment of the present invention comprises a metal alloy
containing 5 to 30000 ppm of gadolinium (Gd) in a palladium( Pd) alloy
including a high-purity palladium (Pd) alloy. The fine crystallite
high-function palladium (Pd) alloy member according to the 30 fourth
embodiment of the present invention was obtained as following: gadolinium
(Gd) was added to a metal alloy containing 99.95% by weight of palladium
(Pd) so that the resultant metal alloy has gadolinium (Gd) content of 500
ppm, and then, the mixture thereof was cast-molded to a thick plate having
the widths of 30 mm and 10 mm; and then, this plate was  solution-treated,
aged, and then roll-processed to a thick plate having the thickness of 0.3
mm.       The foregoing finishing-processed thick plate having the
thickness of 0.3 mm was analyzed by the X-ray analysis; and the average
crystallite diameter obtained by the Scherrer's equation was 15 nm. The
crystallite size could be adjusted in the level of 5nanometers (10-9 m to
10-6 m) and micrometers (10-6 m to 10-3 m).       Without substantial
deterioration of electrical conductivity and Young's modulus, hardness,
tensile strength, and 0.2% resisting force could be increased by 2 to 3
times. It was found that also elongation could be increased by 2 to 3
times. Softening point could be increased by 2.3 times. Roll-process could
be carried out without heat treatment; and in 10addition, cross process
could be carried out. It was further found that processability was
enhanced. These characteristics could be balanced.       The various
characteristics could be enhanced so that it became possible to balance
these characteristics. These effects could be realized in plates, wires,
thin films, and powders. 15Next, a method for manufacturing the metal alloy
member having the 



afore-mentioned characteristics will be explained.       Firstly, in the
case of the cast-molded alloy, the alloy material with the afore-mentioned
composition is cast-molded, then, if necessary, the material is
solution-treated in which rapid cooling is conducted after heating to a
prescribed temperature, 20and further, if necessary, an ageing treatment is
conducted thereafter at a prescribed temperature.       In the case of the
processed metal alloy, the alloy material with the afore-mentioned
composition is cast-molded, then, if necessary, the material is
solution-treated in which rapid cooling is conducted after heating to a
prescribed temperature, and then the material is 25processed to a
prescribed form, wherein if necessary, the material is aged before or after
this process.       The metal alloy member comprises a precious metal alloy
containing 5 to 30000 ppm of gadolinium (Gd) in a palladium (Pd) alloy
including a palladium (Pd) alloy. In the palladium (Pd) alloy, the solution
treatment may be done in the temperature 30 range of 500 to 2700C, and the
ageing treatment may be done in the temperature range of 150 to 1300C.
Especially preferable conditions are the temperature range of 550 to 1500C
for the solution treatment, and the temperature range of 150 to 900C for
the ageing treatment. Processing efficiency during the time of processing
is arbitrary, while the preferable range  thereof is the same as that of
the first embodiment.       In any case by the above-mentioned processing
method, the addition effect of gadolinium (Gd) could be seen eminently. 



The same effect could also be obtained when the solution treatment and the
ageing 5 treatment were conducted.       When evaluation was done as to the
sample which was prepared by adding 5 to 30000 ppm of gadolinium (Gd) to
the palladium (Pd) alloy including a high-purity palladium (Pd) alloy whose
crystal lattice is a face-centered cubic lattice, the same addition effect
of gadolinium (Gd) was obtained. 10When evaluation was done as to the
sample of the blended palladium (Pd) alloy having the respective foregoing
compositions, the same addition effect of gadolinium (Gd) was obtained.
After addition of gadolinium (Gd), characteristics with regard to hardness,
tensile strength, resisting force, heat resistance, and so forth were
enhanced; and it showed the spring 15property. This could be easily
processed, and workability thereof could be improved. Deterioration of
Young's modulus and electrical conductivity was hardly observed.       In
the palladium (Pd) alloy having gadolinium (Gd) contained therein in the
range of 5 to 30000 ppm, eminent enhancement of the characteristics and
balance characteristics could also be seen. 20A fine crystallite
high-function metal alloy member according to a fifth embodiment of the
present invention comprises a metal alloy containing 5 to 30000 ppm of
gadolinium (Gd) in an aluminum (Al) alloy including a high-purity aluminum
(Al) alloy.       The fine crystallite high-function aluminum (Al) alloy
member according to the fifth embodiment of the present invention was
obtained as following: gadolinium (Gd) was added 25  to a metal alloy
containing 99.95% by weight of aluminum (Al) so that the resultant metal
alloy has gadolinium (Gd) content of 500 ppm, and then, the mixture thereof
was cast-molded to a thick plate having the widths of 30 mm and 10 mm; and
then, this plate was solution-treated, aged, and then roll-processed to a
thick plate having the thickness of 0.3 mm. Next, 500 g of gadolinium (Gd)
was added to an aluminum (Al) alloy comprising 30 90% by weight of aluminum
(Al) and 10% by weight of magnesium (Mg), and then, the mixture thereof was
cast-molded to a thick plate having the widths of 30 mm and 10 mm; and
then, this plate was solution-treated, aged, and then roll-processed to a
thick plate having the thickness of 0.3 mm.        Further, 500 g of
gadolinium (Gd) was added to an aluminum (Al) alloy comprising 50% by
weight of aluminum (Al) and 50% by weight of magnesium (Mg), and then, the
mixture thereof was cast-molded to a thick plate having the widths of 30 mm
and 10 mm; and then, this plate was heat-treated, and then roll-processed
to a thick plate having the thickness 



5 of 0.3 mm.       Lastly, 500 g of gadolinium (Gd) was added to an
aluminum (Al) alloy comprising 10% by weight of aluminum (Al) and 90% by
weight of magnesium (Mg), and then, the mixture thereof was cast-molded to
a thick plate having the widths of 30 mm and 10 mm; and then, this plate
was solution-treated, aged, and then roll-processed to a thick plate having
the 10 thickness of 0.3 mm.       The foregoing finishing-processed thick
plates having the thickness of 0.3 mm were analyzed by the X-ray analysis;
and the average crystallite diameters obtained by the Scherrer's equation
were 6 nm, 13 nm, 27 nm, and 19 nm, respectively. The crystallite size
could be adjusted in the level of nanometers (10-9 m to 10-6 m) and
micrometers (10-6 111 to 1510-3 m).       The foregoing finishing-processed
thick plates having the thickness of 0.3 mm were analyzed by the X-ray
analysis; and the average crystallite diameters obtained by the Scherrer's
equation were 8 nm, 13 nm, 27 nm, and 19 nm, respectively. The crystallite
size could be adjusted in the level of nanometers (10-9 m to 10-6 m) and
micrometers (10-6 m to 2010-3 m).       Without substantial deterioration
of electrical conductivity and Young's modulus, hardness, tensile strength,
and 0.2% resisting force could be increased by 2 to 3 times. It was found
that also elongation could be increased by 2 to 3 times. Softening point
could be increased by 2.4 times. Roll-process could be carried out without
heat treatment; and in 25  addition, cross process could be carried out. It
was further found that processability was enhanced. These characteristics
could be balanced.       The various characteristics could be enhanced so
that it became possible to balance these characteristics.            The
aluminum (Al) alloy member comprises the aluminum (Al) alloy containing 5
to 30 30000 ppm of gadolinium (Gd).       In the aluminum (Al) alloy, the
solution treatment may be done in the temperature range of 300 to 2000C,
and the ageing treatment may be done in the temperature range of 50 to
450C. Especially preferable conditions are the temperature range of 500 to
1600C for  the solution treatment, and the temperature range of 50 to 400C
for the ageing treatment. Processing efficiency during the time of
processing is arbitrary, while the preferable range thereof is the same as
that of the first embodiment.           It was found that by adding
gadolinium (Gd), the member having high function and 5sustainability,
capable of being readily processed, could be obtained. 



In any case by the above-mentioned processing method, the addition effect
of gadolinium (Gd) could be seen eminently.       The same effect could
also be obtained when the solution treatment and the ageing treatment were
conducted. 10When evaluation was done as to the sample which was prepared
by adding 5 to 30000 ppm of gadolinium (Gd) to the aluminum (Al) alloy
including a high-purity aluminum (Al) alloy whose crystal lattice is a
face-centered cubic lattice, the same addition effect of gadolinium (Gd)
was obtained.          When evaluation was done as to the sample of the
blended aluminum (Al) alloy  15 having the respective foregoing
compositions, the same addition effect of gadolinium (Gd) was obtained.
A fine crystallite high-function metal alloy member according to a sixth
embodiment of the present invention comprises a metal alloy containing 5 to
30000 ppm of gadolinium (Gd) in a magnesium (Mg) alloy including a
high-purity magnesium (Mg) alloy.  20 The fine crystallite high-function
magnesium (Mg) alloy member according to the sixth embodiment of the
present invention was obtained as following: gadolinium (Gd) was added to a
metal alloy containing 99.95% by weight of magnesium (Mg) so that the
resultant metal alloy has gadolinium (Gd) content of 500 ppm, and then, the
mixture thereof was cast-molded to a thick plate having the widths of 30 mm
10 mm; and then, this plate was 25solution-treated, aged, and then
roll-processed to a thick plate having the thickness of 0.3 mm.       The
foregoing finishing-processed thick plate having the thickness of 0.3 mm
was analyzed by the X-ray analysis; and the average crystallite diameter
obtained by the Scherrer's equation was 12 nm. The crystallite size could
be adjusted in the level of nanometers (10-9 m to 10-6 m) and micrometers
(10-6 m to 10-3 m). 30Without substantial deterioration of electrical
conductivity and Young's modulus, hardness, tensile strength, and 0.2%
resisting force could be increased by 2 to 3 times. It was found that also
elongation could be increased by 2 to 3 times. Softening point could be
increased by 2 or more times. Roll-process could be carried out without
heat treatment; and  in addition, cross process could be carried out. It
was further found that processability was enhanced. These characteristics
could be balanced.       The various characteristics could be enhanced so
that it became possible to balance these characteristics. 



5The fine crystallite high-function magnesium alloy comprises the magnesium
(Mg) bare metal containing 5 to 30000 ppm of gadolinium (Gd) or the
magnesium (Mg) alloy containing the same.       Without substantial
deterioration of electrical conductivity and Young's modulus, hardness,
tensile strength, and 0.2% resisting force could be increased by 2 to 3
times. It  10 was found that also elongation could be increased by 2 to 3
times. Softening point could be increased by 2 or more times. Roll-process
could be carried out without heat treatment; and in addition, cross process
could be carried out. It was further found that processability was
enhanced. These characteristics could be balanced. These effects could be
realized in plates, wires, thin films, and powders. 15Next, a method for
manufacturing the metal alloy member having the afore-mentioned
characteristics will be explained.       Firstly, in the case of the
cast-molded alloy, the alloy material with the afore-mentioned composition
is cast-molded, then, if necessary, the material is solution-treated in
which rapid cooling is conducted after heating to a prescribed temperature,
20and further, if necessary, an ageing treatment is conducted thereafter at
a prescribed temperature.       In the case of the processed metal alloy,
the alloy material with the afore-mentioned composition is cast-molded,
then, if necessary, the material is solution-treated in which rapid cooling
is conducted after heating to a prescribed temperature, and then the
material is 25processed to a prescribed form, wherein if necessary, the
material is aged before or after this process.       In the magnesium (Mg)
alloy, the solution treatment may be done in the temperature range of 250
to 1050C, and the ageing treatment may be done in the temperature range of
110 to 500C. Especially preferable conditions are the temperature range of
500 to 1000C  30 for the solution treatment, and the temperature range of
50 to 450C for the ageing treatment. Processing efficiency during the time
of processing is arbitrary, while the preferable range thereof is the same
as that of the first embodiment. It was found that by adding gadolinium
(Gd), the member having high function and 



durability, capable of being readily processed, could be obtained.       In
any case by the above-mentioned processing method, the addition effect of
gadolinium (Gd) could be seen eminently.           The same effect could
also be obtained when the solution treatment and the ageing 5 treatment
were conducted.       When evaluation was done as to the sample which was
prepared by adding 5 to 30000 ppm of gadolinium (Gd) to the magnesium (Mg)
alloy including a high-purity magnesium (Mg) alloy whose crystal lattice is
a face-centered cubic lattice, the same addition effect of gadolinium (Gd)
was obtained. 10When evaluation was done as to the sample of the blended
magnesium (Mg) alloy having the respective foregoing compositions, the same
addition effect of gadolinium (Gd) was obtained.       After addition of
gadolinium (Gd), characteristics with regard to hardness, tensile strength,
resisting force, elongation, and heat resistance were enhanced; and this
could be 15  easily processed, and workability thereof could be improved.
Deterioration of Young's modulus and electrical conductivity was hardly
observed.       A fine crystallite high-function metal alloy member
according to a seventh embodiment of the present invention comprises a
metal alloy containing 5 to 30000 ppm of gadolinium (Gd) in a copper (Cu)
alloy including a high-purity copper (Cu) alloy. 20  The fine crystallite
high-function copper (Cu) alloy member according to the seventh embodiment
of the present invention was obtained as following: gadolinium (Gd) was
added to a metal alloy containing 99.95% by weight of copper (Cu) so that
the resultant metal alloy has gadolinium (Gd) content of 500 ppm, and then,
the mixture thereof was cast-molded to a thick plate having the widths of
30 mm and 10 mm; and then, this plate was solution-treated, 25aged, and
then roll-processed to a thick plate having the thickness of 0.3 mm.
Next, 500 g of gadolinium (Gd) was added to a copper (Cu) alloy comprising
90% by weight of copper (Cu) and 10% by weight of zinc (Zn), and then, the
mixture thereof was cast-molded to a thick plate having the widths of 30 mm
and 10 mm; and then, this plate was solution-treated, aged, and then
roll-processed to a thick plate having the thickness of 0.3 mm 30  Further,
500 g of gadolinium (Gd) was added to a copper (Cu) alloy comprising 65% by
weight of copper (Cu) and 35 by weight of zinc (Zn), and then, the mixture
thereof was cast-molded to a thick plate having the widths of 30 mm and 10
mm; and then, this plate was heat-treated, and then roll-processed to a
thick plate having the thickness of 0.3 mm.          Lastly, 500 g of
gadolinium (Gd) was added to a copper (Cu) alloy comprising 10% by weight
of copper (Cu) and 90% by weight of silver (Ag), and then, the mixture
thereof was cast-molded to a thick plate having the widths of 30 mm and 10
mm; and then, this plate was solution-treated, aged, and then
roll-processed to a thick plate having the thickness of 0.3 mm. 



5 The foregoing finishing-processed thick plates having the thickness of
0.3 mm were analyzed by the X-ray analysis; and the average crystallite
diameters obtained by the Scherrer's equation were 17 nm, 7 nm, 21 nm, and
13 nm, respectively. The crystallite size could be adjusted in the level of
nanometers (10-9 m to 10-6 m) and micrometers (10-6 III to 10-3 m).
10Without substantial deterioration of electrical conductivity and Young's
modulus, hardness, tensile strength, and 0.2% resisting force could be
increased by 2 to 3 times. It was found that also elongation could be
increased by 2 to 3 times. Softening point could be increased by 2.3 times.
Roll-process could be carried out without heat treatment; and in addition,
cross process could be carried out. It was further found that
processability was 15enhanced. These characteristics could be balanced.
The various characteristics could be enhanced so that it became possible to
balance these characteristics. These effects could be realized in plates,
wires, thin films, and powders.            Next, a method for manufacturing
the metal alloy member having the  20 afore-mentioned characteristics will
be explained.       Firstly, in the case of the cast-molded alloy, the
alloy material with the afore-mentioned composition is cast-molded, then,
if necessary, the material is solution-treated in which rapid cooling is
conducted after heating to a prescribed temperature, and further, if
necessary, an ageing treatment is conducted thereafter at a prescribed
25temperature.       In the case of the processed metal alloy, the alloy
material with the afore-mentioned composition is cast-molded, then, if
necessary, the material is solution-treated in which rapid cooling is
conducted after heating to a prescribed temperature, and then the material
is processed to a prescribed form, wherein if necessary, the material is
aged before or after this 30process.       In the copper (Cu) alloy, the
solution treatment may be done in the temperature range of 600 to 2500C,
and the ageing treatment may be done in the temperature range of 150 to
850C. Especially preferable conditions are the temperature range of 600 to
1600C for the  solution treatment, and the temperature range of 150 to 780C
for the ageing treatment.       It was found that by adding gadolinium
(Gd), the member having high function and durability, capable of being
readily processed, could be obtained.           In any case by the
above-mentioned processing method, the addition effect of 5 gadolinium (Gd)
could be seen eminently. 



The same effect could also be obtained when the solution treatment and the
ageing treatment were conducted.       When evaluation was done as to the
sample which was prepared by adding 5 to 30000 ppm of gadolinium (Gd) to
the copper (Cu) alloy including a high-purity copper (Cu) 10alloy whose
crystal lattice is a face-centered cubic lattice, the same addition effect
of gadolinium (Gd) was obtained.       When evaluation was done as to the
sample of the respective copper (Cu) alloy compositions, the same addition
effect of gadolinium (Gd) was obtained. After addition of gadolinium (Gd),
characteristics with regard to hardness, tensile 15 strength, resisting
force, elongation, and heat resistance were enhanced; and this could be
easily processed, and workability thereof could be improved. Deterioration
of Young's modulus and electrical conductivity was hardly observed.
A fine crystallite high-function metal alloy member according to an eighth
embodiment of the present invention comprises a metal alloy containing 5 to
30000 ppm of 20gadolinium (Gd) in an iron (Fe) alloy including a
high-purity iron (Fe) alloy.       The fine crystallite high-function iron
(Fe) alloy member according to the eighth embodiment of the present
invention was obtained as following: gadolinium (Gd) was added to a metal
alloy containing 99.95% by weight of iron (Fe) so that the resultant metal
alloy has gadolinium (Gd) content of 500 ppm, and then, the mixture thereof
was cast-molded to a thick 25 plate having the widths of 30 mm and 10 mm;
and then, this plate was solution-treated, aged, and then roll-processed to
a thick plate having the thickness of 0.3 mm.       Next, 500 g of
gadolinium (Gd) was added to an iron (Fe) alloy comprising 99% by weight of
iron (Fe) and 1% by weight of silicon Si, and then, the mixture thereof was
cast-molded to a thick plate having the widths of 30 mm and 10 mm; and
then, this plate was 30solution-treated, aged, and then roll-processed to a
thick plate having the thickness of 0.3 mm.       Further, 500 g of
gadolinium (Gd) was added to an iron (Fe) alloy comprising 75% by weight of
iron (Fe), 17% by weight of nickel Ni, and 8% by weight of aluminum (Al),
and then, the mixture thereof was cast-molded to a thick plate having the
widths of 30 mm and 10  mm; and then, this plate was heat-treated, and then
roll-processed to a thick plate having the thickness of 0.3 mm.       The
foregoing finishing-processed thick plates having the thickness of 0.3 mm
were analyzed by the X-ray analysis; and the average crystallite diameters
obtained by the 



5Scherrer's equation were 7 nm, 27 nm, and 18 nm, respectively. The
crystallite size could be adjusted in the level of nanometers (10-9 m to
10-6 m) and micrometers (10-6 m to 10-3 m).       Without substantial
deterioration of electrical conductivity and Young's modulus, hardness,
tensile strength, and 0.2% resisting force could be increased by 2 to 3
times. It was found that also elongation could be increased by 2 to 3
times. Softening point could be  10 increased by 2 or more times.
Roll-process could be carried out without heat treatment; and in addition,
cross process could be carried out. It was further found that
processability was enhanced. These characteristics could be balanced.
The various characteristics could be enhanced so that it became possible to
balance these characteristics. 15These effects could be realized in plates,
wires, thin films, and powders.       Next, a method for manufacturing the
metal alloy member having the afore-mentioned characteristics will be
explained.       Firstly, in the case of the cast-molded alloy, the alloy
material with the afore-mentioned composition is cast-molded, then, if
necessary, the material is  20 solution-treated in which rapid cooling is
conducted after heating to a prescribed temperature, and further, if
necessary, an ageing treatment is conducted thereafter at a prescribed
temperature.       In the case of the processed metal alloy, the alloy
material with the afore-mentioned composition is cast-molded, then, if
necessary, the material is solution-treated in which rapid  25 cooling is
conducted after heating to a prescribed temperature, and then the material
is processed to a prescribed form, wherein if necessary, the material is
aged before or after this process.       The solution treatment was done at
820C for 1 hour; and the ageing treatment was done at 480C for 3 hours.
30In the iron (Fe) alloy, the solution treatment may be done in the
temperature range of 600 to 2800C, and the ageing treatment may be done in
the temperature range of 150 to 700C. Especially preferable conditions are
the temperature range of 600 to 2000C for the solution treatment, and the
temperature range of 150 to 700C for the ageing treatment. 



Processing efficiency during the time of processing is arbitrary, while the
preferable range thereof is the same as that of the first embodiment.
It was found that by adding gadolinium (Gd), the member having high
function and durability, capable of being readily processed, could be
obtained. 5In any case by the above-mentioned processing method, the
addition effect of gadolinium (Gd) could be seen eminently.       The same
effect could also be obtained when the solution treatment and the ageing
treatment were conducted. When evaluation was done as to the sample which
was prepared by adding 5 to  10 30000 ppm of gadolinium (Gd) to the iron
(Fe) alloy including a high-purity iron (Fe) alloy whose crystal lattice
was a body-centered cubic lattice, the same addition effect of gadolinium
(Gd) was obtained.       When evaluation was done as to the sample of the
respective copper iron (Fe) alloy compositions, the same addition effect of
gadolinium (Gd) was obtained. 15After addition of gadolinium (Gd),
characteristics with regard to hardness, tensile strength, resisting force,
elongation, heat resistance, and so forth were enhanced; and this could be
easily processed, and workability thereof could be improved. Deterioration
of Young's modulus and electrical conductivity was hardly observed.
When evaluation was done as to the sample of the respective iron (Fe) alloy
20 compositions, the same addition effect of gadolinium (Gd) was obtained.
In the iron (Fe) alloy having gadolinium (Gd) contained in the range of 5
to 30000 ppm in a metal alloy that is constituted by iron (Fe) and at least
one element selected from the group consisting of rare earth metals other
than gadolinium (Gd), alkaline earth metals, silicon (Si), boron (B),
zirconium (Zr), tin (Sn), indium (In), lead (Pb), nickel (Ni), manganese
(Mn), 25 copper (Cu), vanadium (V), phosphorous (P), and chromium (Cr),
eminent enhancement of the elastic limit similar to FIG. 3 could be seen.
A fine crystallite high-function metal alloy member according to a ninth
embodiment of the present invention comprises a metal alloy containing 5 to
30000 ppm of gadolinium (Gd) in a titanium (Ti) alloy including a
high-purity titanium (Ti) alloy. 30The fine crystallite high-function
titanium (Ti) alloy member according to the ninth 



embodiment of the present invention was obtained as following: gadolinium
(Gd) was added to a metal alloy containing 99.95% by weight of titanium
(Ti) so that the resultant metal alloy has gadolinium (Gd) content of 500
ppm and then, the mixture thereof was cast-molded to a  thick plate having
the widths of 30 mm and 10 mm; and then, this plate was solution-treated,
aged, and then roll-processed to a thick plate having the thickness of 0.3
mm.       Next, 500 g of gadolinium (Gd) was added to a titanium (Ti) alloy
comprising 99.8% by weight of titanium (Ti) and 0.2% by weight of palladium
(Pd), and then, the mixture 5 thereof was cast-molded to a thick plate
having the widths of 30 mm and 10 mm; and then, this plate was
solution-treated, aged, and then roll-processed to a thick plate having the
thickness of 0.3 mm.        The foregoing finishing-processed thick plates
having the thickness of 0.3 mm were analyzed by the X-ray analysis; and the
average crystallite diameters obtained by the 10  Scherrer's equation were
7 nm, and 27 nm, respectively. The crystallite size could be adjusted in
the level of nanometers (10-9 m to 10-6 m) and micrometers (10-6 m to 10-3
m).        Without substantial deterioration of electrical conductivity and
Young's modulus, hardness, tensile strength, and 0.2% resisting force could
be increased by 2 to 3 times. It was found that also elongation could be
increased by 2 to 3 times. Softening point could be 15 increased by 2.1
times. Roll-process could be carried out without heat treatment; and in
addition, cross process could be carried out. It was further found that
processability was enhanced. These characteristics could be balanced.
The various characteristics could be enhanced so that it became possible to
balance these characteristics. 20These effects could be realized in plates,
wires, thin films, and powders.       Next, a method for manufacturing the
metal alloy member having the afore-mentioned characteristics will be
explained.       Firstly, in the case of the cast-molded alloy, the alloy
material with the afore-mentioned composition is cast-molded, then, if
necessary, the material is 25 solution-treated in which rapid cooling is
conducted after heating to a prescribed temperature, and further, if
necessary, an ageing treatment is conducted thereafter at a prescribed
temperature. 



In the case of the processed metal alloy, the alloy material with the
afore-mentioned composition is cast-molded, then, if necessary, the
material is solution-treated in which rapid 30 cooling is conducted after
heating to a prescribed temperature, and then the material is processed to
a prescribed form, wherein if necessary, the material is aged before or
after this process. In the titanium (Ti) alloy, the solution treatment may
be done in the temperature  range of 600 to 2700C, and the ageing treatment
may be done in the temperature range of 150 to 500C. Especially preferable
conditions are the temperature range of 500 to 1550C for the solution
treatment, and the temperature range of 300 to 800C for the ageing
treatment. Processing efficiency during the time of processing is
arbitrary, while the preferable range 5thereof is the same as that of the
first embodiment.       The same effect could also be obtained when the
solution treatment and the ageing treatment were conducted.       When
evaluation was done as to the sample which was prepared by adding 5 to
30000 ppm of gadolinium (Gd) to the titanium (Ti) alloy including a
high-purity titanium (Ti) 10alloy whose crystal lattice is a close-packed
hexagonal lattice, the same addition effect of gadolinium (Gd) was
obtained.       When evaluation was done as to the sample of the respective
copper titanium (Ti) alloy compositions, the same addition effect of
gadolinium (Gd) was obtained. After addition of gadolinium (Gd),
characteristics with regard to hardness, tensile  15 strength, resisting
force, elongation, heat resistance, and so forth were enhanced; and this
could be easily processed, and workability thereof could be improved.
Deterioration of Young's modulus and electrical conductivity was hardly
observed.       When evaluation was done as to the sample of the respective
titanium (Ti) alloy compositions, the same addition effect of gadolinium
(Gd) was obtained. 20A metal alloy that is constituted by titanium (Ti) and
at least one element selected from the group consisting of rare earth
metals other than gadolinium (Gd), alkaline earth metals, silicon (Si),
boron (B), aluminum (Al), iron (Fe), zirconium (Zr), copper (Cu), tin Sn,
indium (In), nickel (Ni), cobalt (Co), vanadium (V), and chromium (Cr),
eminent enhancement of the performance characteristics can be seen. 



25The metal alloys used in the embodiments are not particularly restricted.
Any ingredient other than the above-mentioned function-enhancing additives
may be used without specific restrictions provided that it is used in a
usual metal alloy. In other words, the above-mentioned function-enhancing
additives are effective also in an existing general metal alloy. When
manufacturing an alloy member according to these 30 embodiments, the same
embodiments of the metal alloys shall be applied. In the case of
cast-molding, an alloy material with the foregoing composition is
cast-molded, and then, the material is solution-treated in which rapid
cooling is conducted after heating to a prescribed temperature. Thereafter,
if necessary, the material is aged at prescribed temperature. In the  case
of the processed metal alloy, an alloy material with the afore-mentioned
composition is cast-molded, the material is solution-treated in which rapid
cooling is conducted after heating to a prescribed temperature, the
material is processed to a prescribed form, and further, the material is
aged before or after the foregoing process. 5When gadolinium (Gd) solely
only an appropriate amount of a function-enhancing additive that is
composited with other element is added to a metal alloy (including
high-purity alloy) having a face-centered cubic lattice, a body-centered
cubic lattice, or a close-packed hexagonal lattice, not only superior
high-function characteristics but also superior hardness, Young's modulus,
tensile strength, heat-resistance, and workability than ever may be
obtained, 10even in a cast-molded alloy that is not processed.       In
view of volume-occupation rate, gadolinium (Gd) is the most effective
element to achieve a high function; and in addition, its effect to enhance
heat resistance is eminent. Especially, by adding gadolinium (Gd),
marvelously high Young's modulus and elastic limit can be obtained. As can
be seen above, gadolinium (Gd) is highly effective to enhance  15 hardness,
Young's modulus, and tensile strength; and in addition, eminent enhancement
of function characteristics can be obtained. Furthermore, adding amount is
small and volume-occupation rate is low; and thus, characteristics unique
to a metal alloy can be utilized. Effects as the function-enhancing
additive can be realized by the sole use of 



20 gadolinium (Gd); however, excellent characteristics may also be obtained
by a synergy effect that is brought about by adding it compositely with at
least one element selected from the afore-mentioned elements other than
gadolinium (Gd).       The fine crystallite high-function metal alloy
member of the present invention can enhance function characteristics, so
that this has strength together with high resisting force,  25 Young's
modulus, electrical conductivity, thermal conductivity, softening point,
and the like; and in addition, this is not brittle because of the high
tensile strength thereof. This is suitable for reduction in the size and
weight because of its excellent mechanical characteristics and physical
characteristics. This is sustainable. In addition, this has excellent
processability and workability. 30The fine crystallite high-function metal
alloy member of the present invention has enhanced functions with superior
characteristics including hardness, tensile strength, Young's modulus,
resisting force, heat resistance, electrical conductivity, and thermal
conductivity; and in addition, this has elongation and the like, so that
this is easily processed with good  workability. Accordingly, this is
different from conventional metal alloy members. Furthermore, an important
feature thereof resides in that these characteristics can be adjusted in
accordance with preference of a user. Accordingly, the most significant
feature of the present invention resides in that 5 important functional
characteristics of the high-function metal alloy of the foregoing elements
can be enhanced so that a unique metal alloy having the characteristics
thereof adjusted in accordance with preference of a user can be obtained.
CLAIMS 1.A fine crystallite high-function metal alloy member and a method
for producing the same, wherein a metal alloy including a high-purity metal
alloy whose crystal lattice is a face-centered cubic lattice, a
body-centered cubic lattice, or a close-packed hexagonal lattice is made to
contain therein 5 to 30000 ppm of gadolinium (Gd), and the crystallite
thereof is made fine with the size in the level of nanometers (10-9 m to
10-6 m) and micrometers (10-6 m to 10-3 m). A fine crystallite
high-function metal alloy member and a method for producing the same,
wherein a metal alloy including a high-purity metal alloy whose crystal
lattice is a face-centered cubic lattice is made to contain therein 5 to
30000 ppm of gadolinium (Gd), and the crystallite thereof is made fine with
the size in the level of nanometers (10-9 m to 10-6 m) and micrometers
(10-6 m to i0 m). 



A fine crystallite high-function metal alloy member and a method for
producing the same, wherein a metal alloy including a high-purity metal
alloy whose crystal lattice is a face-centered cubic lattice, a
body-centered cubic lattice, or a close-packed hexagonal lattice is made to
contain therein 5 to 30000 ppm of gadolinium (Gd) solely or gadolinium (Gd)
together with at least one element selected from the group consisting of
elements other than gadolinium (Gd), and the crystallite thereof is made
fine with the size in the level of nanometers (10-9 m to 10-6 m) and
micrometers (10-6 m to 10-3 m). A fine crystallite high-function metal
alloy member and a method for producing the same, wherein a metal alloy
including a high-purity metal alloy whose crystal lattice is a
face-centered cubic lattice is made to contain therein 5 to 30000 ppm of
gadolinium (Gd) solely or gadolinium (Gd) together with at least one
element selected from the group consisting of elements other than
gadolinium (Gd), and the crystallite thereof is made fine with the size in
the level of nanometers (10-9 m to 10-6 m) and micrometers (10-6 m to 10-3
m). 2. A fine crystallite high-function metal alloy member and a method for
producing the same, wherein a metal alloy including a high-purity metal
alloy whose crystal lattice is a  face-centered cubic lattice, a
body-centered cubic lattice, or a close-packed hexagonal lattice is made to
contain therein 5 to 30000 ppm of gadolinium (Gd) solely or gadolinium (Gd)
together with at least one element selected from the group consisting of
elements other than gadolinium (Gd), the crystallite thereof is made fine
with the size in  5 the level of nanometers (10-9 m to 10-6 m) and
micrometers (10-6 m to 10-3 m), and the form thereof is adjusted, thereby
remedying drawbacks thereof and enhancing various characteristics thereof
without losing superior characteristics owned by the alloy itself. 6. A
fine crystallite high-function metal alloy member and a method for
producing the same,  10 wherein a metal alloy including a high-purity metal
alloy whose crystal lattice is a face-centered cubic lattice is made to
contain therein 5 to 30000 ppm of gadolinium (Gd) solely or gadolinium (Gd)
together with at least one element selected from the group consisting of
elements other than gadolinium (Gd), the crystallite thereof is made fine
with the size in the level of nanometers (10-9 m to 10-6 m) and micrometers
(10-6 m to 10-3  15 m), and the form thereof is adjusted, thereby remedying
drawbacks thereof and enhancing various characteristics thereof without
losing superior characteristics owned by the alloy itself. 7. A business
development method for developing, manufacturing, or selling a fine  20
crystallite high-function metal alloy member, wherein a metal alloy
including a high-purity metal alloy whose crystal lattice is a
face-centered cubic lattice, a body-centered cubic lattice, or a
close-packed hexagonal lattice is made to contain therein 5 to 30000 ppm of
gadolinium (Gd), the crystallite thereof is made fine with the size in the
level of nanometers (1e m to 10-6 m) and micrometers (10-6 m to 10-3 m),
and the  25 form thereof is adjusted, thereby remedying drawbacks thereof
and enhancing various characteristics thereof without losing superior
characteristics owned by the alloy itself. 8. A business development method
to for developing, manufacturing, or selling a fine crystallite
high-function metal alloy member, wherein a metal alloy including a  30
high-purity metal alloy whose crystal lattice is a face-centered cubic
lattice is made to contain therein 5 to 30000 ppm of gadolinium (Gd), the
crystallite thereof are made fine with the size in the level of nanometers
(1e m to 10-6 m) and micrometers (10-6 m to 10-3 m), and the form thereof
is adjusted, thereby remedying drawbacks thereof and enhancing  



various characteristics thereof without losing superior characteristics
owned by the alloy itself. 9. A fine crystallite high-function metal alloy
member and a method for producing the same,  5 wherein a crystallite of a
metal alloy including a high-purity metal alloy whose crystal lattice is a
face-centered cubic lattice, a body-centered cubic lattice, or a
close-packed hexagonal lattice is made fine with the size in the level of
nanometers (le m to 10-6 m) and micrometers (10-6 m to 10-3 m), and the
form thereof is adjusted, thereby remedying drawbacks thereof and enhancing
various characteristics thereof without losing superior 10characteristics
owned by the alloy itself. 10. A fine crystallite high-function metal alloy
member and a method for producing the same, wherein a crystallite of a
metal alloy including a high-purity metal alloy whose crystal lattice is a
face-centered cubic lattice is made fine with the size in the level of
nanometers  15 (10-9 m to 10-6 m) and micrometers (10-6 m to 10-3 m), and
the form thereof is adjusted, thereby remedying drawbacks thereof and
enhancing various characteristics thereof without losing superior
characteristics owned by the alloy itself. 11. A fine crystallite
high-function metal alloy member and a method for producing the same,  20
wherein a metal alloy including a high-purity metal alloy whose crystal
lattice is a face-centered cubic lattice, a body-centered cubic lattice, or
a close-packed hexagonal lattice is made to contain therein 5 to 30000 ppm
of gadolinium (Gd) solely or gadolinium (Gd) together with at least one
element selected from the group consisting of elements other than
gadolinium (Gd), the crystallite thereof is made fine with the size in  25
the level of nanometers (10-9 m to 10-6 m) and micrometers (10-6 m to 10-3
m), and the form thereof is adjusted, thereby enhancing tensile strength,
elastic limit, heat resistance, corrosion resistance, processability, and
elongation. 12. A fine crystallite high-function metal alloy member and a
method for producing the same,  30 wherein a metal alloy including a
high-purity metal alloy whose crystal lattice is a face-centered cubic
lattice is made to contain therein 5 to 30000 ppm of gadolinium (Gd) solely
or gadolinium (Gd) together with at least one element selected from the
group consisting of elements other than gadolinium (Gd), the crystallite
thereof is made fine  with the size in the level of nanometers (10-9 m to
10-6 m) and micrometers (10-6 m to 10-3 m), and the form thereof is
adjusted, thereby enhancing tensile strength, elastic limit, heat
resistance, corrosion resistance, processability, and elongation without
substantial deterioration of Young's modulus. The method for producing the
fine crystallite high-function metal alloy member according to the
preceding claims, wherein the solution treatment is conducted by rapidly
cooling the metal alloy after heating it in the temperature range of 200 to
2800C, and the ageing treatment is conducted by heat-treating the
crystalline metal alloy in the temperature range of 100 to 1600C. The
method for producing the fine crystallite high-function metal alloy member
according to the preceding claims, wherein after the solution treatment,
processing treatment and ageing treatment are conducted alternately and
repeatedly. A method for producing a fine crystallite high-function metal
alloy member comprising the steps of: 



cast-molding a material of the fine crystallite metal alloy member and the
fine crystallite precious metal alloy member according to the preceding
claims and subjecting the said material to the solution treatment. A method
for producing a fine crystallite high-function metal alloy member
comprising the steps of:    cast-molding a material of the fine crystallite
metal alloy member and the fine crystallite metal alloy member according to
the preceding claims, subjecting the said material to the solution
treatment, and subjecting the material to the ageing treatment before and
after the processing. A method for producing a fine crystallite
high-function metal alloy member comprising the steps of:    cast-molding a
material of the crystalline metal alloy member and the fine crystallite
high-function metal alloy member according to the preceding claims,
subjecting the said material to the solution treatment,  a processing the
material to a prescribed form, and subjecting the material to the ageing
treatment before and after the processing.      18. The method for
producing the fine crystallite high-function metal alloy member  5
according to any method of the preceding claims, wherein temperature of the
solution treatment is in the range of 300 to 2800C and temperature of the
ageing treatment is in the range of 100 to 1400C. 19. The method for
producing the fine crystallite high-function metal alloy member  10
according to any method of the preceding claims, wherein temperature of the
solution treatment is in the range of 300 to 2700C and temperature of the
ageing treatment is in the range of 50 to 1000C. 



20. The method for producing the fine crystallite high-function metal alloy
member  15 according to any method of the preceding claims, wherein
temperature of the solution treatment is in the range of 250 to 2500C and
temperature of the ageing treatment is in the range of 100 to 800C.
21. Use of the high-function metal alloy according to any one of the
preceding claims, as a 20product with reduced size and weight. 22. Use of
the fine crystallite high-function metal alloy member according to any one
of the preceding claims, as a musical instrument material. 25 23. Use of
the fine crystallite high-function metal alloy member according to any one
of the preceding claims, as an electronic material. 24. Use of the fine
crystallite high-function metal alloy member according to any one of the
preceding claims, as a jewelry material. 30 25. Use of the fine crystallite
high-function metal alloy member according to any one of the preceding
claims, as a structural material.  26. Use of the fine crystallite
high-function metal alloy member according to any one of the preceding
claims, as an automobile part.    27. Use of the fine crystallite
high-function metal alloy member according to any one of the 5preceding
claims, as an aerial part. 




