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ELASTIC CONDUCTOR, PASTE FOR
FORMING ELASTIC CONDUCTOR, AND
METHOD FOR PRODUCING ELASTIC
CONDUCTOR

TECHNICAL FIELD

The present invention relates to an elastic conductor, a
paste for forming an elastic conductor, and a method of
producing the elastic conductor.

Priority is claimed on Japanese Patent Application No.
2016-242459, filed in Japan on Dec. 14, 2016, the content of
which is incorporated herein by reference.

BACKGROUND ART

Flexible electronics are techniques for realizing mechani-
cal flexibility in electronic devices, and have attracted great
attention in recent years. In particular, flexible electronics
are believed to bring important value to large area electronic
devices such as displays, solar cells, sensors, actuators or the
like.

For example, the larger the electronic devices are, the
more flexible the electronic devices require for portability
and impact resistance. The difficulty in realizing flexibility
in electronic devices is how to achieve both excellent
electrical and mechanical properties on plastic films.

The stretchability of an electronic device is considered to
be a function which is necessary for the electronic device to
be incorporated into a structure or a living body that deforms
with movement or load. In order to realize flexibility in
electronic devices, it is necessary to have a configuration in
which active circuits such as transistors constituting the
device, and passive circuits such as resistors and capacitors
are not damaged as the device is deformed. It is also
necessary to have a configuration in which the characteris-
tics do not change as the device is deformed. Elastic
conductors which are suitable for configuring circuits of
such stretchable devices have, been developed.

Patent Document 1 discloses an elastic conductor includ-
ing an elastic portion made of an elastomer Obtained by
mixing a surfactant and conductive particles dispersed in the
elastic portion, and a conductive portion in which the
conductive particles are densely assembled on a surface
layer side of the elastic portion.

Patent Document 1: WO 2015/119217

SUMMARY OF THE INVENTION

The elastic conductor described in Patent Document 1
includes a fluororubber and conductive particles, and is
obtained by optimizing an aqueous mixture to which a
fluorosurfactant is added, so that the conductive particles are
more densely assembled on the surface side of the elastic
conductor than on the inner portion. The obtained elastic
conductor has excellent stretchability and conductivity.
However, depending on the field of application, there is a
need in the art for elastic conductors in which the conductive
particles are uniformly dispersed and which have similar
properties.

The present invention has been made in view of the above
circumstances, and it is an object of the present invention to
provide an elastic conductor which has a high degree of
stretchability and has a small decrease in conductivity even
when stretched, as well as a paste for forming an elastic
conductor and a method of producing the same.
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In order to achieve the above object, the present invention
adopts the following configuration.

[1] An elastic conductor comprising: an elastomer, two
types of conductive particles, wherein the two types of
conductive particles are flake-like particles and nanopar-
ticles, and the nanoparticles are dispersed throughout the
elastomer.

[2] The elastic conductor according to [1], wherein the
conductive particles are dispersed throughout the elastomer.

[3] The elastic conductor according to [1] or [2], wherein
the elastomer is a fluororubber.

[4] The elastic conductor according to any one of [1] to
[3], wherein the flake-like particles have a particle diameter,
of 0.2 to 50 um, and the nanoparticles have a particle
diameter of 0.5 to 100 nm.

[5] The elastic conductor according to any one of [1] to
[4], wherein an aspect ratio (a ratio of a long axis to a
thickness) of the flake-like particles is 2 to 100.

[6] The elastic conductor according to any one of [1] to
[5], wherein a mass composition ratio of the elastomer is
10% to 50% by mass with respect to the elastic conductor,
and a mass composition ratio of the conductive particles is
50% to 90% by mass With respect to the elastic conductor.

[7] The elastic conductor according to any one of [1] to
[6], further comprising a surfactant.

[8] The elastic conductor according to [7], wherein the
surfactant is a fluorosurfactant.

[9] The elastic conductor according to any one of [1] to
[8], wherein the elastic conductor has an electrical conduc-
tivity of 200 S/cm or more.

[10] A paste for forming elastic conductor, comprising an
elastomer, at least two types of conductive particles, and an
organic solvent, wherein the two types of conductive par-
ticles are flake-like particles and nanoparticles.

[11] The paste for forming an elastic conductor according
to [10], wherein the elastomer is a fluororubber.

[12] The paste for forming an elastic conductor according
to [10] or [11], wherein the flake-like particles have a
particle diameter of 0.2 pm, to 50 um, and the nanoparticles
have a particle diameter of 0.5 nm to 100 nm.

[13] The paste for forming an elastic conductor according
to any one of [10] to [12], wherein an aspect ratio (a ratio of
a long axis to a thickness) of the flake-like particles is 2 to
100.

[14] The paste for forming an elastic conductor according
to any one of [10] to [13], further comprising a surfactant.

[15] The paste for forming elastic conductor according to
[14], wherein the surfactant is a fluorosurfactant.

[16] The paste for forming elastic conductor according to
any one of [10] to [15], wherein a mass composition ratio of
the elastomer is 10% to 50% by mass with respect to the
non-volatile component of the paste for forming an elastic
conductor, and a mass composition ratio of the conductive
particles is 50% to 90% by mass with respect to the
non-volatile component of the paste for forming an elastic
conductor.

[17] An elastic conductor obtained by drying the paste for
forming elastic conductor according to any one of [10] to
[16].

[18] A method for producing an elastic conductor,
wherein the elastic conductor comprises an elastomer and
two types of conductive particles; the two types of conduc-
tive particles are flake-like particles and nanoparticles; and
the nanoparticles are dispersed throughout the elastomer,

the method comprising: mixing and stirring the elastomer,
the flake-like particles and an organic solvent.
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[19] The method for producing an elastic conductor
according to [18], wherein the conductive particles are
dispersed throughout the elastomer.

According to the present invention, even when nanopar-
ticles or conductive particles are uniformly dispersed in a
conductor, it is possible to provide an elastic conductor
having excellent conductivity while having stretchability.

The present invention can provide an elastic conductor
suitable for forming a circuit of a stretchable device neces-
sary for an electronic device incorporated into a structure or
a living body, each of which is deformed with movement or
load.

In particular, in one embodiment of the present invention,
by optimizing the blending amount of each component of
the elastic conductor, it is possible to provide an elastic
conductor with excellent properties exceeding 200 S/cm,
even when stretched at around 300% while uniformly dis-
persing the conductive particles.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view for explaining an elastic
conductor according to an embodiment of the present inven-
tion.

FIG. 2 is an explanatory view of an example of a method
for evaluating the elastic conductor obtained in Examples.

FIG. 3 is a scanning electron micrograph showing the
surface state of an elastic conductor sample obtained in an
Example.

FIG. 4 is a scanning electron micrograph showing the
cross-sectional structure of an elastic conductor sample
obtained in an Example.

FIG. 5 is a scanning electron micrograph (left) and a view
after image processing (right) of the elastic conductor
sample obtained in Example 1.

FIG. 6 is a scanning electron micrograph (left) and a view
after image processing (right) of the elastic conductor
sample obtained in Example 2.

FIG. 7 is a scanning electron micrograph (left) and a view
after image processing (right) of the elastic conductor
sample obtained in Example 7.

FIG. 8 is a scanning electron micrograph (left) and a view
after image processing (right) of the elastic conductor
sample obtained in Example 17.

FIG. 9 is a view showing a relationship between strain
amount and resistance in an elastic conductor sample
obtained in Example 23.

DETAILED DESCRIPTION OF THE
INVENTION

The elastic conductor, the paste for forming an elastic
conductor, and the method for producing an elastic conduc-
tor using the paste for forming elastic conductor to which the
present invention is applied will be described in detail
below.

Note that the drawings used in the following description
show a part of typical cases in order to make features easy
to understand, and do not limit the scope of the invention. In
addition, the materials, dimensions and the like exemplified
in the following description are merely examples, and the
present invention is not limited to them, and can be appro-
priately changed and implemented without changing the gist
of the invention.

(Elastic Conductor)

The elastic conductor of the present invention includes
elastomer and two types of conductive particles. The two
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types of conductive particles are flake-like particles and

nanoparticles, characterized in that the nanoparticles are

dispersed throughout the elastomer. Preferably, the conduc-

tive particles are dispersed throughout the elastomer.
<FElastomer>

The elastomer contained in the elastic conductor of the
present invention may be selected from crosslinked rubbers
and thermoplastic elastomers. For example, urethane rubber,
silicone rubber, fluororubber, acrylic rubber, acrylonitrile
butadiene rubber, styrenes, olefins, vinyl chlorides, polyes-
ters, polyurethanes, polyamides or the like can be men-
tioned. From the viewpoint of stretchability, chemical sta-
bility, compoundability with conductive particles and the
like, the elastomer is preferably fluororubber. The fluoro-
rubber is an elastomer having a fluorine atom in the mol-
ecule. For example, a copolymer of ethylene trifluoride
chloride and vinylidene fluoride may be used.

As the fluororubber, a binary material composed of
vinylidene fluoride (VDF) and hexafluoropropylene (HFP)
or a ternary material composed of vinylidene fluoride
(VDF), tetrafluoroethylene (TFE), and hexafluoropropylene
(HFP) can be preferably used. The binary or ternary material
is particularly suitable for the present invention because it
has high chemical stability among fluororubbers.

Specific examples of the fluororubber include binary
fluororubbers such as G8002L, G8002, G802, G801, G8001
or the like, each of which is manufactured by Daikin
Industries, L.td.; and ternary fluororubbers such as G603BP,
G621BP, G901, G912, LT-302, LT-303L, LT-304, GBR-
6002, GBRX or the like, each of which is Manufactured by
Daikin Industries, [td. may be used.

<Conductive Particle>

The conductive particles contained in the elastic conduc-
tor of the present invention include at least flake-like par-
ticles and nanoparticles. Examples of the materials of the
conductive particles include metallic gold, metallic plati-
num, metallic silver, metallic copper, carbon and the like.
The material of the flake-like particles and the nanoparticles
may be the same or different. Of all the known metals, pure
silver has the highest conductivity, so it is preferred that the
conductive particles be metallic silver particles. The “metal-
lic silver particles (silver particles, silver flakes (described
later), silver nanoparticles (described later))” may be sub-
stantially made of a pure silver, which is, for example, a
metal containing at least 95% by mass of silver; or in other
examples, a metal containing at least 97% by mass or at least
98% by mass of silver. For example, the metallic silver
particles may contain silver and at least one additional metal
selected from the group consisting of Au, Cu, Ni, Co, Pd, Pt,
Ti, V, Mn, Fe, Cr, Zr, Nb, Mo, W, Ru, Cd, Ta, Re, Os, Ir, Al,
Ga, Ge, In, Sn, Sb, Pb, Bi, Si, As, Hg, Sin, Eu, Th, Mg, Ca,
Sr, and Ba. Examples of combinations of flake-like particles
and nanoparticles include flake-like particles made of metal-
lic silver and nanoparticles made of metallic silver, flake-
like particles made of metallic silver and nanoparticles made
of metallic gold, flake-like particles made of metallic silver
and nanoparticles made of carbon, flake-like particles made
of graphite and nanoparticles made of metallic silver, and
flake-like particles made of graphite and nanoparticles made
of carbon.

<Flake-Like Particles>

Flake-like particles are particles that are in the form of
thin pieces or flakes.

As flake-like electrically-conductive particles to be pref-
erably used, various commercial products may be used. For
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example, “Silver Flakes” (product number 327077-50G,
size 10 um, purity 99.9%) manufactured by Sigma Aldrich
Company is available.

The average particle diameter of the flake-like conductive
particles is preferably 0.2 um to 50 pm, more preferably 1
um to 30 um, and still more preferably 2 pm to 20 um. The
average particle diameter may be defined as, for example, a
number-average particle diameter measured by dispersing
the flake-like conductive particles in a non-dissolving
medium and then measuring the particles using a laser
scattering particle, diameter distribution analyzer (for
example, “LA-920” manufactured by HORIBA).

A shape of the conductive particles may be observed by,
for example, a scanning electron microscope (SEM). Here,
an example of a definition of the shape of the conductive
particles will be described.

Alongest side of the rectangular parallelepiped having the
smallest volume (the circumscribed rectangular parallelepi-
ped) among the rectangular parallelepipeds circumscribing
the conductive particles is defined as a long diameter (L), a
second longest side is defined as a short diameter (B), and
a shortest side is defined as a thickness (T) (B>T). The shape
of'the conductive particles is defined by an aspect ratio of the
long diameter to the thickness (L/T).

The flake-like conductive particles contained in the elastic
conductor of the present invention are conductive particles
having an aspect ratio (L/T) of 2 to 100.

The long diameter (L) of the flake-like conductive par-
ticles is preferably 1 pm to 50 um, more preferably 2.5 pm
to 25 pm, and still more preferably 5 um to 15 pm.

The aspect ratio (I/T) of the long diameter (L) to the
thickness (T) of the flake-like conductive particles is pref-
erably 2 or more, more preferably 4 or more, and still more
preferably 6 or more. The thickness (T) of the flake-like
conductive particles is, for example, preferably 0.2 um to 10
um, more preferably 0.5 pm to 5 pum, and still more
preferably 1 um to 5 pm.

The flake-like conductive particles may be used alone or
in combination of two or more kinds of the particles.

<Nanoparticles>

Preferred examples of the nanoparticles contained in the
elastic conductor of the present invention are silver nan-
oparticles. The shape of the nanoparticles can be a conven-
tionally known shape. Examples thereof include a substan-
tially spherical shape, a spheroid shape, a polyhedron shape,
a flake-like shape, a disk shape, a fibrous shape, and a needle
shape. Further, the term “substantially spherical” includes
not only substantially spherical shapes that can be approxi-
mated to spherical shapes, but also true spheres.

The average particle diameter of the nanoparticles is
preferably 0:5 nm to 100 nm, more preferably 0.5 nm to 50
nm, still more preferably 0.5 nm to 25 nm, and most
preferably 0.5 nm to 10 nm.

The average particle diameter of the nanoparticles may
be, for example, an average particle diameter measured by
using a dynamic light scattering method (DLS), for example,
using a scattering particle diameter analyzer (Microtrac
Series, manufactured by Nikkiso CO., Ltd.); or an average
particle diameter measured by observing a surface or cross-
sectional SEM photograph of the elastic conductor.

In the elastic conductor of the present invention, nanopar-
ticles such as silver nanoparticles are dispersed throughout
the elastomer such as fluororubber. In the elastic conductor
of the present invention, preferably, flake-like particles such
as silver flakes are dispersed throughout the elastomer such
as fluororubber. The nanoparticles such as silver nanopar-
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ticles are not particularly limited as long as they can be
dispersed in the fluororubber between the silver flake par-
ticles and stably exist.

The nanoparticles contained in the elastic conductor of the
present invention may be derived from flake-like particles in
the process of producing the elastic conductor. In the case of
the elastic conductor of an example of the present invention
containing silver flakes and silver nanoparticles, the silver
nanoparticles may be derived from silver flakes in the
process of producing the elastic conductor. When the silver
nanoparticles are derived from the silver flakes, the silver
nanoparticles are stably dispersed in the elastic conductor of
the present invention. And the silver nanoparticles which are
usually separated by fluorine rubber can form an electrical
conducting path and contribute to the conductivity of the
elastic conductor when the elastic conductor is deformed,
and for example, it is elongated.

In addition, as the silver nanoparticles contained in the
elastic conductor of an example of the present invention,
silver nanoparticles used in an application of known silver
paint compositions (silver ink, silver paste) may be used. In
the case of producing a conventional conductor using a paint
composition, for example, there is a step of removing the
organic stabilizer on the surface of the silver nanoparticles
by low temperature sintering to conduct electrical current
between silver nanoparticles. When producing an elastic
conductor using such known silver nanoparticles, for
example, even if silver nanoparticles coated with an organic
stabilizer are present in the elastic conductor, there is no
electrical conducting path between the silver nanoparticles,
or between the flakes and the silver nanoparticles. As a
result, the silver nanoparticles have small contribution to the
conductivity of the elastic conductor. Therefore, when using
a composition containing silver-nanoparticles stabilized
with an organic stabilizer as a raw material, it is preferable
that the organic stabilizer is exfoliated at least partly on the
surface of the silver nanoparticles dispersed in the elastic
conductor.

The conductive particles contained in the elastic conduc-
tor of the present invention may contain, in addition to bath
of the flake-like particles and the nanoparticles, other con-
ductive particles such as carbon nanotubes and graphene.

<Surfactant>

The elastic conductor of the present invention may further
contain a surfactant. The surfactant contained in the elastic
conductor of the present invention is not particularly limited
as long as the conductive particles can be dispersed through-
out the elastomer of the elastic conductor. The surfactant
contained in the elastic conductor of the present invention is
preferably a water-free surfactant. “Water-free surfactant™ is
meant a surfactant substantially not containing water. The
water content of the water-free surfactant is, for example,
preferably 1% or less, more preferably 0.5% or less, and still
more preferably 0.1% or less.

Examples of the surfactant contained in the elastic con-
ductor of the present invention include nonionic surfactants,
silicone surfactants, fluorosurfactants and the like.

Examples of nonionic surfactants include Neilsen (regis-
tered trademark) TDS-30, TDS-70, TDS-120 each of which
is manufactured by Daiichi Kogyo Seiyaku Co., Ltd. As
silicone surfactants, for example, KF-6048 manufactured by
Shin-Etsu Chemical Co., Ltd. may be used. Examples of
fluorosurfactants include, for example, S386 manufactured
by AGC Seimi Chemical, and FC-4430 and FC-4432 each
which is manufactured by 3M (registered trademark).

These surfactants can be used in combination of two or
more types.
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An example of a preferred surfactant is a fluorosurfactant.
For example, S386 manufactured by AGC Seimi Chemical
is preferred.

<Composition of Elastic Conductor>

The mass composition ratio of the elastomer in the elastic
conductor of the present invention is preferably 10% to 50%
by mass, more preferably 15% to 45% by mass, and even
more preferably 20% to 40% by mass with respect to the
elastic conductor.

The mass composition ratio of the conductive particles in
the elastic conductor of the present invention is preferably
50% to 90% by mass, more preferably 55% to 85% by mass,
and even more preferably 60% to 80% by mass with respect
to the elastic conductor.

When the elastic conductor contains a surfactant, the mass
composition ratio of the surfactant in the elastic conductor of
the present invention is preferably 0.1% to 10% by mass,
more preferably 0.5% to 6% by mass, and even more
preferable 1% to 3% by mass with respect to the elastic
conductor.

The amount of conductive nanoparticles contained in the
elastic conductor can be evaluated, for example, by photo-
graphing the surface or cross section of the elastic conductor
with a scanning electron microscope of 300,000 times and
evaluating the obtained photograph. In a region not contain-
ing conductive flake-like particles; for example, the amount
of nanoparticles can be evaluated by calculating an area
occupied by nanoparticles in a rectangular range of 200
nmx200 nm, and then calculating an occupancy rate of
nanoparticles according the following formula: occupancy
rate of nanoparticles=area occupied by nanoparticles/200
nmx200 nm.

The occupancy rate of the nanoparticles is preferably
0.5% to 30%, more preferably 1.0% to 25%, still more
preferably 5.0% to 20%, and particularly preferably 10.0%
to 15%. When the occupancy rate of the nanoparticles is
0.5% or less, effect on conductivity of the nanoparticles may
not be exhibited, and when the occupancy rate of the
nanoparticles exceeds 30%, the stretchability of the elastic
conductor may be impaired.

<Evaluation of Elastic Conductor>

The elastic conductor of the present invention can be used
when the conductivity at an elongation rate of 0% is 10 S/cm
or more, or 50 S/cm or more depending on the application.
The conductivity at an elongation rate of 0% is preferably
100 S/cm or more, more preferably 200 S/cm or more, and
still more preferably 1000 S/cm or more.

The measurement method of the conductivity at each
strain (elongation rate, %) can be measured by the measure-
ment method described later.

The elastic conductor of the present invention can be used
if the conductivity at an elongation rate of 50% is 100 S/cm
or more depending on the application.

The conductivity at an elongation rate of 50% is prefer-
ably 100 S/cm or more, more preferably 200 S/cm or more,
still more preferably 350 S/cm or more, and most preferably
550 S/cm or more.

The conductivity at an elongation rate of 300% is pref-
erably 100 S/cm or more, more preferably 200 S/cm or
more, still more preferably 300 S/cm or more, most prefer-
ably 400 S/cm Or more.

(Paste for Forming Elastic Conductor)

The paste for forming an elastic conductor of the present
invention contains an elastomer, at least two types of con-
ductive particles, and an organic solvent. The two types of
conductive particles are characterized in that they are flake-
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like particles and nanoparticles. The paste for forming an
elastic conductor of the present invention preferably further
contains a surfactant.

The elastomer, the conductive particles and the surfactant
contained in the paste for forming the elastic conductor of
the present invention may be the same as the elastomer, the
conductive particles and the surfactant contained in the
above-mentioned elastic conductor. Alternatively, the elas-
tomer, the conductive particles and the surfactant contained
in the paste for forming an elastic conductor of the present
invention may be raw materials which can be changed to the
elastomer, the conductive particles, or the surfactant con-
tained in the above-mentioned elastic conductor in the
process of drying and curing the paste for forming an elastic
conductor of the present invention under a predetermined
condition to form the elastic conductor of the present
invention. For example, the elastomer contained in the paste
for forming an elastic conductor of the present invention
may be a precursor, pre-polymer or monomer of the above-
mentioned rubber polymer.

<Organic Solvent>

The organic solvent contained in the paste for forming
elastic conductor of the present invention is not particularly
limited as long as it can dissolve the elastomer. For example,
in the case of using a fluororubber as the elastomer, it is
possible to use 4-methyl-2-pentanone (methyl isobutyl
ketone), ethyl acetate, butyl acetate, hexyl acetate, iso-
phorone or the like as a solvent. From the viewpoint of the
workability of printing and drying steps, the solvent of
methyl isobutyl ketone is preferred.

The paste for forming an elastic conductor of the present
invention preferably be free of water. The term “free of
water” means that the paste is substantially not contain
water, and may contain a small amount of water as an
impurity. The amount of water of the paste for forming
elastic conductor of the present invention is preferably 0.5%
by mass or less, more preferably 0.1% by mass or less, and
still more preferably 500 ppm by mass or less.

When the amount of water contained in the paste for
forming an elastic conductor is large, the formed elastic
conductor may have poor dispersibility of conductive par-
ticles, and excellent conductivity and stretchability may not
be obtained.

The mass composition ratio of the elastomer in the paste
for forming elastic conductor is preferably 10% to 50% by
mass, more preferably 15% to 45% by mass and still more
preferably 20% to 40% by mass with respect to the non-
volatile component of the paste for forming an elastic
conductor.

The mass composition ratio of the conductive particles in
the paste for forming an elastic conductor is preferably 50%
to 90% by mass, more preferably 55% to 85% by mass still
more preferably 60% to 80% by mass with respect to the
non-volatile component of the paste for forming an elastic
conductor.

When the surfactant is contained, the mass composition
ratio of the surfactant in the paste for forming elastic
conductor is preferably 0.1% to 10% by mass, more pref-
erably 0.5% to 6% by mass, and still more preferably 1% to
3% by mass with respect to the non-volatile component of
the paste for forming elastic conductor.

(Method of Producing Elastic Conductor)

A method of producing an elastic conductor according to
an embodiment of the present invention includes a step of
producing a paste for forming an elastic conductor by
mixing an elastomer, conductive flake-like particles and an
organic solvent, and a step of forming an elastic conductor
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by forming a film of the paste for forming an elastic
conductor and drying it. The method for producing an elastic
conductor according to the present invention when contain-
ing a surfactant includes a step of producing a paste for
forming an elastic conductor by mixing an elastomer, con-
ductive particles, a surfactant, and an organic solvent, and a
step of forming an elastic conductor by forming a film of the
paste for forming an elastic conductor and drying it.

The order of blending the fluororubber, the conductive
particles, the surfactant and the organic solvent is not
particularly limited as long as the conductive particles can
be dispersed. For example, it is preferable to mix the
fluororubber with the organic solvent, add the conductive
particles, and add the surfactant in this order. For example,
at first, the bulk-obtained fluororubber is finely divided into
pellets; and next, the pellet-like fluororubber and the con-
ductive material are weighed and then mixed with 4-methyl-
2-pentanone solvent which dissolves the fluororubber well.
The fluororubber is dissolved by stirring, and at the same
time the conductive material is dispersed homogeneously in
a solution. Then, a fluorosurfactant is added and the mixture
is further mixed to produce a paste for forming an elastic
conductor.

Regarding an amount of each component during mixing,
for example, an amount of the non-volatile component of the
paste for forming an elastic conductor is 80.4% by mass, and
an amount of the solvent of 4-methyl-2-pentanone is 19.6%
by mass. In addition, an amount of the fluororubber, the
silver flake or the fluorosurfactant is 24.4% by mass, 73.2%
by mass or 2.4% by mass, respectively, based on the
non-volatile components of the paste for forming an elastic
conductor.

Using the obtained paste for forming an elastic conductor,
an elastic conductive pattern can be formed by a printing
method such as screen printing, gravure printing, offset
printing, dispenser, or inkjet. Moreover, as a substrate on
which the paste for forming an elastic conductor is applied,
various materials can be used in accordance with the
required degree of stretchability, such as a polymer, a rubber,
or a fiber. In addition, after the paste for forming an elastic
conductor is applied to the substrate and dried by methods
described later, the stretch conductor may be sandwiched
between the substrate and a material made of the same or
different material as the substrate for the purpose of pro-
tecting the elastic conductor and enhancing its durability.

There is no particular limitation on the drying method,
and known methods can be used.

Drying conditions depend on the concentration (non-
volatile component composition ratio) of the paste for
forming an elastic conductor, the boiling point of the organic
solvent used, the shape of the elastic conductor to be formed,
the amount of the sample to be dried at one time, or the like.
For example, a method including a second drying step which
is 10to 70° C. higher than the temperature, of the first drying
step may be used. It is preferable that a method including the
second drying step which is 30 to 60° C. higher than the
temperature of the first drying step is used. The temperature
of the first drying step is preferably 30 to 120° C., more
preferably 50 to 100° C., or still more preferably 60 to 90°
C. The temperature of the second drying step is preferably
in the range of 80° C. to 150° C., and more preferably 100
to 140° C. It is preferable that the drying method includes
two drying steps which include the first drying step in which
the drying temperature is 50 to 100° C. and the drying time
is 0.5 to 2 hours, and the second drying step in which the
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drying temperature is in the range of 100 to 140° C. and the
drying time is 0.5 to 2 hours. An example is a method of
drying at 80° C. for 1 hour and further drying at 120° C. for
1 hour.

<Structure of Elastic Conductor>

Regarding reasons of obtaining a conductor exhibiting
excellent stretchability as described above, the present
inventor estimates that the phenomenon described below is
acting.

In the elastic conductor 10 of the cross-sectional structure
shown in FIG. 1, the silver nanoparticles 11 and the silver
flakes 12 are dispersed throughout. Silver nanoparticles
were observed between the silver flakes, as shown in the
cross-sectional photograph of the SEM in FIG. 4 of one
embodiment of the present invention. Only silver flakes
were added to the paste for forming an elastic conductor
without particularly adding silver nanoparticles. The silver
nanoparticles are derived from the silver flakes in the step of
preparing the paste for forming an elastic conductor or the
like. Unlike Patent Document 1, since the paste does not
contain water, the silver nanoparticles derived from the
silver flakes can be present in a stable dispersion state
without aggregation with the silver flakes. The surface of the
silver flakes is modified with a surfactant to increase the
bonding strength of the interface between the silver flakes
and the fluororubber, thereby providing a structure that can
withstand large stretching. In addition, when the elastic
conductor is stretched, it can be estimated that the nearby
silver nanoparticles are aggregated to have an effect of
increasing the conducting path.

EXAMPLE

Example 1

With respect to a total amount of 100 parts by mass, 19.6
parts by mass of fluororubber (G8001: trade name of Daikin
Industries, Ltd.) used as a raw material, 19.6 parts by mass
of 4-methyl-2-pentanone, and 58.8 parts by mass of silver
flakes with an average particle diameter of 10 pm (“silver
flakes” manufactured by Sigma Aldrich, product number
327077-50G) were mixed. The mixture was stirred and
mixed with a magnetic stirrer for 12 hours to obtain an
ink-like mixture. Two parts by mass of a fluorosurfactant
(S386, manufactured by AGC Seimi Chemical Co., Ltd.)
was added to this mixture, and the mixture was stirred and
mixed for 12 hours with a magnetic stirrer to obtain a paste
for forming an elastic conductor.

The amounts of the paste for forming an elastic conductor
are shown in Table 1.

A pattern was formed on a polyurethane film with a
thickness of 20 um by screen printing using the paste for
forming an elastic conductor, dried at 80° C. for 1 hour, and
dried at 120° C. for an additional 1 hour. As a result, an
elastic conductor (elastic conductor 21 in FIG. 2) having a
length of 3 cm, a width of 500 pm, and a thickness of 20 um
to 30 pm was obtained.

The composition of the elastic conductor is shown in
Table 1.
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TABLE 1
Example 1 Example 2 Example 3 Example 4 Example 5 Example 6

Composition Elastomer G8001 19.6 20 24.4 27.8 19.9 16.4
of paste for ~Conductive  Sigma-Aldrich 58.8 60 48.8 41.62 59.7 65.6
forming particles Silver flakes
elastic Surfactant S386 2 2.4 2.78 0.5 1.6
conductor Organic 4-Methyl-2-pentanone 19.6 20 24.4 27.8 19.9 16.4

solvent
Composition Elastomer G8001 244 25 323 385 249 19.6
of elastic Conductive  Sigma-Aldrich 73.2 75 64.5 57.7 74.5 784
conductor particles Silver flakes

Surfactant $386 24 3.2 3.8 0.6 2
SEM Presence of silver nanoparticles Many Medium Many Many Medium Many
observation  (Nanoparticle occupancy rate (%)) (11.4%) (1.2%)
Elastic Elongation  Conductivity (S/cm) 4543 3265 4089 1317.4 3633 3985
conductor rate 0%
evaluation Elongation  Conductivity (S/cm) 1621 1080 1734 679.9 1539.1 378.1

rate 50% Stretch failure evaluation Yes Yes Yes Yes Yes Yes

Elongation  Conductivity (S/cm) 1232 734.5 1212 553.7 1185

rate 100% Stretch failure evaluation Yes Yes Yes Yes Yes No

Elongation  Conductivity (S/cm) 1038 558.7 953.9 491.2 990.82

rate 150% Stretch failure evaluation Yes Yes Yes Yes Yes No

Elongation  Conductivity (S/cm) 9194 456.7 796.8 434.5 861.6

rate 200% Stretch failure evaluation Yes Yes Yes Yes Yes No

Elongation  Conductivity (S/cm) 836.7 403 730.4 0.086 774.1

rate 250% Stretch failure evaluation Yes Yes Yes Yes Yes No

Elongation  Conductivity (S/cm) 806.06 374.1 677.9 749.6

rate 300% Stretch failure evaluation Yes Yes Yes Yes Yes No

<Evaluation of Stretchability and Conductivity of Elastic
Conductor>

Conductivity of the test pieces of the produced elastic
conductor at each strain state (elongation rate: 0%, 50%,
100%, 100%, 150%, 200%, 250%, or 300%) were measured
by using a four-terminal method, while applying extension
forces in the longitudinal direction of the strip-like stretch-
able resin film 20 (speed: 15 mm/min).

In addition to the values of the conductivity at each
obtained elongation rate, results whether a conductivity was
lost or not are also shown in Table 1, and when the
conductivity was not lost, the result is “Yes”, and when the
conductivity was lost, the result is “No”. For example, as
shown in Table 1, when a strain of about 300% was applied,
a conductivity exceeding 806 S/cm was obtained.

The evaluation results of the elastic conductors are shown
in Table 1.

<SEM Observation of Elastic Conductor>

The surface and cross section of the elastic conductor of
Example 1 were observed with a scanning electron micro-
scope, and the results are shown in FIGS. 3 and 4, respec-
tively.

In the low-magnification scanning electron micrographs
shown in Part (a) of FIG. 3 and Part (a) of FIG. 4, it can be
seen that the conductive particles are uniformly dispersed. In
addition, silver nanoparticles were observed between silver
flakes in the high-magnification scanning electron micro-
graphs shown in Part (¢) of FIG. 3 and Part(c) of FIG. 4.

<Measurement of Occupancy Rate of Nanoparticles>
FIG. 5 shows a scanning electron micrograph to be
evaluated and data after image processing of part of the
scanning electron micrograph.
A method of taking a scanning electron micrograph is
shown below:
Scanning Electron Micrograph Device Name: Hitachi
S-4800

Measurement condition:
W distance: 5 mm
Acceleration voltage: 3 kV,
Magnification: 300,000 times
Observation location: sample surface
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Image processing method of scanning electron micro-
graph:
Software used: Fiji Image J
Processing method: fast Fourier transform (FFT),
image binarization,
Processing area: 200 nmx200 nm
Minimum area of counting target nanoparticles: 10 nm>

The analysis results of this example calculated from FIG.
5 are shown in Table 2.

In Table 1, the amount of the nanoparticles as shown in
Example 1 was evaluated as “Many”. Regarding the other
Examples, the amount of the nanoparticles are evaluated as
“Medium” or “Few” as the amount decreases. Those without
nanoparticles were evaluated as “Nothing”.

“Many”: occupancy rate of nanoparticles>5%

“Medium™: 0.5%<occupancy rate of nanoparticles<5%

“Few”: occupancy rate of nanoparticles<0.5%

“Nothing™: cannot observe nanoparticles
TABLE 2
Area
occupied
Number by Average
of nano- Average particle  Occupancy
nano- particles area diameter rate
particles (nm?) (nm?) (nm) (%)
Example 1 98 4540 46 8 11.4
Example 2 4 490 121 12 1.2
Example 7 14 2610 186 15 6.5
Example 17 165 2590 16 4 6.5

Examples 2 to 6

Pastes for forming an elastic conductor were prepared by
using the same elastomer, conductive particles, and surfac-
tant as used in Example 1 as components of compositions,
and at amounts of compositions of pastes for forming an
elastic conductor shown in Table 1. Test pieces of elastic
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conductors were produced by using the obtained pastes for
forming an elastic conductor in the same manner as in
Example 1.

The results of evaluating those test pieces in the same
manner as in Example 1 are shown in Tables 1 and 2 and
FIG. 6.

Examples 7 to 14

Pastes for forming an elastic conductor were prepared by
using the same conductive particles, and surfactant as used
in Example 1 as components of compositions, and using
elastomers shown in Table 3. Test pieces of elastic conduc-

10

14

tors were produced by using the obtained pastes for forming
an elastic conductor in the same manner as in Example 1.
Among these elastomers, G801, G802, G8002L or GBRX
(all of which are trade names of Daikin Industries, Ltd.) was
used as a fluororubber in place of G8001 of Example 1. In
addition, as elastomers other than fluororubbers, Hydrin
C2000L was used as an epichlorohydrin rubber, Nipol 1042
was used as acrylonitrile butadiene rubber, or Nipol AR 12
was used as an acrylic rubber (all trade names of Nippon
Leon Co., [.td.) in place of G8001 of Example 1.

The results of evaluating those test pieces in the same
manner as in Example 1 are shown in Tables 2 and 3 and
FIG. 7

TABLE 3
Example Example Example Example Example Example Example Example
7 8 9 10 11 12 13 14
Composition Elastomer G8001
of paste for G801 19.6
forming G802 19.6
elastic G8002L 19.6
conductor GBRX 19.6 20
Hydran C2000L 12.4
Nipol 1042 9.8
ARI12 10.8
Conductive Sigma-Aldrich 58.8 58.8 58.8 58.8 60 52.6 54.1 335
particles  Silver flakes
Surfactant S386 2 2 2 2
Organic 4-Methyl-2-pentanone 19.6 19.6 19.6 19.6 20 35 36.1 35.7
solvent
Composition Elastomer G8001
of elastic G801 24.4
conductor G802 244
G8002L 24.4
GBRX 244 25
N504
Hydran C2000L 19.1
Nipol 1042 15.3
ARI12 16.8
Conductive Sigma-Aldrich 73.2 73.2 73.2 73.2 75 80.9 84.7 83.2
particles  Silver flakes
Surfactant S386 2.4 24 2.4 2.4
SEM Presence of silver nanoparticles Many Many Many  Many Few Few Few Few
observation  (Nanoparticle occupancy rate (%))  (6.5%)
Elastic Elongation Conductivity (S/cm) 74.9 260.3 3432 1119 14.1 2154 1999 280
conductor rate 0%
evaluation Elongation Conductivity (S/cm) 726.5 1428 1078 656 398.2 933.6 465.9 238
rate 50%  Stretch failure Yes Yes Yes Yes Yes Yes Yes Yes
evaluation
Elongation Conductivity (S/cm) 688.7 1281 1139 599.9  480.8 707.5 213.3 225
rate 100% Stretch failure Yes Yes Yes Yes Yes Yes Yes Yes
evaluation
Elongation Conductivity (S/cm) 474.8 850.4 1072 544.1 493.22 5554 109.9 209
rate 150% Stretch failure Yes Yes Yes Yes Yes Yes Yes Yes
evaluation
Elongation Conductivity (S/cm) 274 466.2 1010 498.3 501.6 400.6 274 176
rate 200% Stretch failure Yes Yes Yes Yes Yes Yes Yes Yes
evaluation
Elongation Conductivity (S/cm) 970.8 4633 510.4 112.2 2.3 55
rate 250% Stretch failure No No Yes Yes Yes Yes Yes Yes
evaluation
Elongation Conductivity (S/cm) 823.6 4319 371.84 8.6 0.001
rate 300% Stretch failure No No Yes Yes Yes Yes No Yes

evaluation
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Examples 15 to 21

Pastes for forming an elastic conductor were prepared by
using the same elastomer and conductive particles as used in
Example 1 and using surfactants shown in Table 4. Test
pieces of elastic conductors were prepared by using the
pastes in the same manner as in Example 1. As each
surfactant, instead of S386 in Example 1, Zonyl FS-300

16

(trade name of DuPont), FC4430 (trade names of 3M) or
FC4432 (trade names of 3M) was used as a fluorosurfactant;
and, TRITON-X100 (available from Sigma-Aldrich), TDS-
30, TDS-70, or TDS-120 (trade names of Dai-ichi Kogyo
Seiyaku Co., Ltd.) was used as a non-ionic surfactant.

The results of evaluating those test pieces in the same
manner as in Example 1 are shown in Tables 2 and 4 and
FIG. 8.

TABLE 4
Example  Example Example Example Example Example Example
15 16 17 18 19 20 21
Composition Elastomer G8001 19.6 19.6 19.6 19.6 19.7 19.6 19.6
of paste for  Conductive Sigma-Aldrich 58.8 58.8 58.8 58.8 58.9 59 59
forming particles Silver flakes
elastic Surfactant FS 300 (dehydrated) 2
conductor FC4430 2
FC4432 2
TRITON-X100 2
TDS-30 1.7
TDS-70 1.8
TDS-120 1.8
Organic solvent 4-Methyl-2-pentanone 19.6 19.6 19.6 19.6 19.7 19.6 19.6
Composition Elastomer G8001 244 244 244 24.4 24.5 24.5 24.5
of elastic Conductive Sigma-Aldrich 73.2 73.2 73.2 73.2 734 733 733
conductor particles Silver flakes
Surfactant FS 300 (dehydrated) 24
FC4430 2.4
FC4432 2.4
TRITON-X100 2.4
TDS-30 2.1
TDS-70 2.2
TDS-120 2.2
SEM Presence of silver nanoparticles Many Many Many Few Few Few Many
observation  (Nanoparticle occupancy rate (%)) (6.4%)
Elastic Elongation rate 0%  Conductivity (S/cm) 3888 4960 4611 4072 3303 3606 4373
conductor Elongation rate Conductivity (S/cm) 1277 116.1 405.93 1660 1787 1861 1832.3
evaluation 50% Stretch failure Yes Yes Yes Yes Yes Yes Yes
evaluation
Elongation rate Conductivity (S/cm) 989.34 1.54 1214.6 1287 1263
100% Stretch failure Yes No Yes Yes Yes No Yes
evaluation
Elongation rate Conductivity (S/cm) 782.83 969.33 739.9
150% Stretch failure Yes No No Yes Yes No No
evaluation
Elongation rate Conductivity (S/cm) 499.85 764.36
200% Stretch failure Yes No No Yes No No No
evaluation
Elongation rate Conductivity (S/cm)
250% Stretch failure No No No No No No No
evaluation
Elongation rate Conductivity (S/cm)
300% Stretch failure No No No No No No No

evaluation
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Example 22

A paste for forming an elastic conductor was prepared by
using the same elastomer, conductive particles and surfac-
tant as used in Example 1 and using an organic solvent
shown in Table 5. A test piece of an elastic conductor was
produced by using the obtained paste for forming an elastic
conductor in the same manner as in Example 1.

The result of evaluating the test piece in the same manner
as in Example 1 is shown in Table 5.
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450%) was measured in the same manner as in Example 1
except that the sample was fixed and evaluated such that the
distance of the four terminal electrodes for evaluation was
initially 30 mm. The results are shown in FIG. 9.

Comparative Examples 1 to 5
Pastes for forming an elastic conductors were prepared by

using the same elastomer and surfactant as used in Example
1 and using conductive particles shown in Table 5. Test

TABLE 5
Example Comp. Comp. Comp. Comp. Comp. Comp.
22 Example 1 Example 2 Example 3 Example 4 Example 5 Example 6
Composition Elastomer G8001 19 19.6 19.6 20 19.6 20
of paste for G801 19.9
forming Conductive  Sigma-Aldrich 57.1 429
elastic particles Silver flakes
conductor Shoei Chemical 58.8
Ag-202
Mitsui Kinzoku 58.8 60
Q08S-2
Mitsui Kinzoku 58.8 60
MD40A
Surfactant S386 1.9 2 2 2
TRITON-X100 5.7
Organic 4-Methyl-2-pentanone 19.6 19.6 20 19.6 20 28.6
solvent Isophorone 22
water 8.6
Composition Elastomer G8001 24.4 244 244 twenty 244 twenty
of elastic five five
conductor G801 22.7
Conductive  Sigma-Aldrich 73.2 68.2
particles Silver flakes
Shoei Chemical 73.2
Ag-202
Mitsui Kinzoku 73.2 75
Q08S-2
Mitsui Kinzoku 73.2 75
MD40A
Surfactant $386 2.4 2.4 2.4 24 9.1
FS 300 (dehydrated)
SEM Presence of silver nanoparticles Many Medium Many Medium  Medium Few Nothing
observation  (Nanoparticle occupancy rate (%))
Elastic Elongation  Conductivity (S/cm) 7471 Without 51.8 0.5 56.8 392.7 700
conductor rate 0% Conductivity
evaluation Elongation  Conductivity (S/cm) 1736 114 0.0002 447 26.8 500
rate 50% Stretch failure Yes Yes Yes Yes Yes Yes
evaluation
Elongation  Conductivity (S/cm) 1174 55 0.0006 362.7 400
rate 100% Stretch failure Yes Yes Yes Yes No Yes
evaluation
Elongation  Conductivity (S/cm) 917 32 0.0002 294.8 300
rate 150% Stretch failure Yes Yes Yes Yes No Yes
evaluation
Elongation  Conductivity (S/cm) 753 0.0009 0.0005 200
rate 200% Stretch failure Yes Yes Yes No No Yes
evaluation
Elongation  Conductivity (S/cm) 444 0.0007
rate 250% Stretch failure Yes No Yes No No No
evaluation
Elongation  Conductivity (S/cm) 527 0.0008
rate 300% Stretch failure Yes No Yes No No No
evaluation
Example 23 pieces of elastic conductors were prepared by using the

A paste for forming an elastic conductor was prepared in
the same manner as in Example 1. A test piece of an elastic
conductor was produced in the same manner as in Example
1 except that the paste was used to print a pattern with 0.5
mm wide and 35 mm long on 20 um thick polyurethane (5
mm wide and 35 mm long) without any pattern using stencil
printing by using a polyimide shadow mask with 125 pm
thickness. The conductivity at each strain (elongation 0% to
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obtained pastes in the same manner as in Example 1. As the
silver powders used, AG-202 (made by Shoei Chemical
Industry Co., Ltd.) which was spherical powder, Q08S-2 and
MD40A (made by Mitsui Metal Mining Co., Ltd.) which
were circular silver powder were used in place of the silver
flake (made by Sigma Aldrich company) of Example 1. Each
paste for forming an elastic conductor was prepared using
any one of the above silver powders, and each test piece of
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the elastic conductors was prepared in the same manner as
in Example 1.

The results of evaluation of those test pieces in the same
manner as in Example 1 are shown in Table 5.

Comparative Example 6

With respect to total amount of 100 parts by mass, 19.9
parts by mass of a fluororubber (G801: trade name of Daikin
Industries, Ltd.) used as a raw material, 8.6 parts by mass of
water, 28.6 parts by mass of 4-methyl-2-pentanone and 42.9
parts by mass of silver flakes having an average particle
diameter of 10 um or less (“silver flakes” manufactured by
Sigma Aldrich, product number 327077-50G) were mixed.
The mixture was stirred and mixed by a magnetic stirrer for
12 hours to obtain an ink mixture. The ink mixture was
mixed with 5.7 parts by mass of a non-ionic surfactant
TRITON-X 100 (obtained from Sigma-Aldrich) by stirring
with a magnetic stirrer for 12 hours to obtain a paste for
forming an elastic conductor. A test piece of an elastic
conductor was produced in the same manner as in Example
1 by using the obtained paste.

Those test specimens were evaluated in the same manner
as in Example 1, and the evaluation results are shown in
Table 5.

REFERENCE NUMBER IN DRAWINGS

10 . . . Elastic conductor,

11 . . . Silver nanoparticles (nanoparticle conductive
particles),

12 . . . Silver flake particles (flake-like conductive par-
ticles),

20 . . . Stretchable resin film,

21 . . . Elastic conductor,

22 . . . Rectangular scaffold piece.

The invention claimed is:

1. An elastic conductor comprising:

an elastomer,

two types of conductive particles, and

a surfactant,

wherein the two types of conductive particles are flake-
like metallic particles having a particle diameter of 0.2
to 50 um and metallic nanoparticles having a particle
diameter of 0.5 to 50 nm,

the nanoparticles are dispersed throughout the elastomer,
and

a mass composition ratio of the surfactant in the elastic
conductor is 0.1% to 10% by mass.

2. The elastic conductor according to claim 1,

wherein the two types of conductive particles are uni-
formly dispersed throughout the elastomer.

3. The elastic conductor according to claim 1,

wherein the elastomer is a fluororubber.

4. The elastic conductor according to claim 1,

wherein an aspect ratio (a ratio of a long axis to a
thickness) of the flake-like particles is 2 to 100.

5. The elastic conductor according claim 1,

wherein a mass composition ratio of the elastomer is 10%
to 50% by mass with respect to the elastic conductor,
and

a mass composition ratio of the conductive particles is
50% to 90% by mass with respect to the elastic con-
ductor.

10

15

20

25

30

35

40

45

50

55

60

65

20

6. A method of producing the elastic conductor according
to claim 1,
the method comprising:
mixing and stirring the elastomer, the flake-like particles,
an organic solvent and the surfactant.
7. The method for producing an elastic conductor accord-
ing to claim 6,
wherein the two types of conductive particles are uni-
formly dispersed throughout the elastomer.
8. The method for producing an elastic conductor accord-
ing to claim 6,
wherein an amount of water of the paste which is obtained
at the step of mixing and stirring is 0.5% by mass or
less.
9. The method for producing an elastic conductor accord-
ing to claim 6,
wherein the metallic nanoparticles are derived from the
metallic flake-like particles.
10. An elastic conductor comprising:

an elastomer,

two types of conductive particles, and

a surfactant,

wherein the two types of conductive particles are flake-
like metallic particles having a particle diameter of 0.2
to 50 um and metallic nanoparticles having a particle
diameter of 0.5 to 50 nm,

the nanoparticles are dispersed throughout the elastomer,
and

the surfactant is a fluorosurfactant.

11. An elastic conductor comprising:

an elastomer,

two types of conductive particles, and

a surfactant,

wherein the two types of conductive particles are flake-
like metallic particles having a particle diameter of 0.2
to 50 um and metallic nanoparticles having a particle
diameter of 0.5 to 50 nm,

the nanoparticles are dispersed throughout the elastomer,
and

the elastic conductor has an electrical conductivity of 200
S/cm or more at an elongation rate of 0%, and has an
electrical conductivity of 100 S/cm or more at an
elongation rate of 300%.

12. A paste for forming an elastic conductor, comprising:

an elastomer,

at least two types of conductive particles,

an organic solvent, and

a surfactant,

wherein the two types of conductive particles are flake-
like metallic particles having a particle diameter of 0.2
to 50 um and metallic nanoparticles having a particle
diameter of 0.5 to 100 nm, and

a mass composition ratio of the surfactant in the elastic
conductor is 0.1% to 10% by mass.

13. The paste for forming an elastic conductor according

to claim 12,

wherein the elastomer is a fluororubber.
14. The paste for forming an elastic conductor according
to claim 12,
wherein an aspect ratio (a ratio of a long axis to a
thickness) of the flake-like particles is 2 to 100.
15. The paste for forming an elastic conductor according
to claim 12,
wherein a mass composition ratio of the elastomer is 10%
to 50% by mass with respect to the non-volatile com-
ponent of the paste for forming an elastic conductor,
and
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a mass composition ratio of the conductive particles is
50% to 90% by mass with respect to the non-volatile
component of the paste for forming an elastic conduc-
tor.

16. An elastic conductor obtained by drying the paste for

forming an elastic conductor according to claim 12.
17. The paste for forming an elastic conductor according
to claim 12,

wherein an amount of water of the paste for forming

elastic conductor is 0.5% by mass or less.

#* #* #* #* #*
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