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Description
Background of the Present Invention
Field of Invention

[0001] The present invention relates to a method for
preparing an electrical contact material in a field of ma-
terials technology, and more particularly to a method of
preparing a fibrous silver-based electrical contact mate-
rial.

Description of Related Arts

[0002] With the rapid development of the electrical ap-
paratus industry, the application of electrical apparatus
switches has brought about increasingly high require-
ments on the performance of the electrical contact ma-
terials such as high resistance to welding and arc erosion
and good conductivity. With regard to these require-
ments, worldwide researchers have made great efforts
to improve the performance mainly by designing material
composition and reinforcing particles dispersion uniform-
ity. Compared to the silver-based composite material dis-
persion-reinforced by ordinary particles, the silver-based
composite material reinforced by fiber-like arranged par-
ticles has better resistance to welding and arc erosion
and a good processing property. The development of a
simple and practical method which could be applied to
large-scale production has attracted tremendous re-
search interest and still remains to be a difficult point in
the present research.

[0003] Some researches on silver-based electrical
contact materials with fiber-like arrangement of reinforc-
ing nanoparticles are stated as follows.

(a)Yonggen Wang, & etc., Study on the process of
the fibrous AgNi composite wire, electrical engineer-
ing materials, Vol.20, No.1, 2007;

(b)Chinese patent, fibrous structure silver-based
electrical contact material and preparation method
thereof, having an application number of
200910196283.0 and a publication number of
CN101707145A.

[0004] Three traditional methods of preparing silver-
based electrical contact materials are as follows. The first
is a method of conventional powder metallurgy sintering
and extrusion, whose main process includes powder mix-
ing, pressing, sintering, extruding, drawing, annealing,
drawing and finally obtaining finished products. This
method is unable to obtain the desired neat fibrous struc-
ture and may produce large reinforcing particles that se-
verely undermine the performance of the products. The
second is a modification of the first method with improved
extrusion and increased processing deformation as re-
cited inthe research (a). This method is unable to provide
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fibrous silver-based materials when the processing de-
formation is small, such as extruding into strips or sheets.
Furthermore, this method is not suitable for reinforcing
phase with poor plasticity and ductility, such as SnO..
The third refers to a combination of a pre-design of green
body and an extruding method. More precisely, a certain
number of reinforcing wires are fixed into a matrix through
a mould in advance and subjected to isostatic pressing,
sintering and extruding as recited in research (b). Al-
though able to create neat and continuous fibrous struc-
ture, the third method is not applied to industrial-scale
production because the third method is relatively com-
plex and places particular requirement on the plasticity
and ductility of the reinforcing wires. In addition, the third
method requires that the silver-based wires with reinforc-
ing materials be prepared in advance and fixed into the
matrix through the mould. Therefore, itis understood that
fibrous silver-based electrical contact materials cannot
be obtained either by simple powder mixing or in the sit-
uation where the deformation is relatively small or where
the reinforcing phase has poor plasticity and ductility.

Summary of the Present Invention

[0005] Withregard tothe weakness and defects in prior
arts, the presentinvention provides a method for prepar-
ing silver-based electrical contact materials with fiber-like
arrangement of reinforcing nanoparticles which places
no particular requirements on processing deformation
and the plasticity and ductility of the reinforcing phase.
The method has simple process, easy operation, low cost
and no specific requirements on the equipment. In the
method of the present invention, obtained contact mate-
rial has better resistance to welding and arc erosion and
better conductivity, and processing performance is also
improved.

[0006] Inordertoachieve the above object, the present
invention adopts following technical solutions.

[0007] The present invention provides a method for
preparing silver-based electrical contact materials with
fiber-like arrangement of reinforcing nanoparticles com-
prising following steps of:

(A) uniformly mixing reinforcing powders with matrix
silver powders, and then placing the mixed powders
into a high energy ball milling tank for ball-milling,
wherein the reinforcing powders and the matrix silver
powders are mixed in such a proportion as to obtain
silver-coated reinforcing powders and aggregates
thereof;

(B) placing the composite powders obtained from
step (A) and matrix silver powders into powder mix-
ing machine for mixing, wherein a weight ratio of the
composite powder body to the silver-matrix powder
is calculated according to composition of desired ma-
terials and sizes of fibrous structure;
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(C) processing powder body obtained from the step
(B) with cold isostatic pressing;

(D) sintering green body obtained from step (C);

(E) hot pressing the green body obtained from step
(D);

(F) hot extruding the green body obtained by hot
pressing to obtain silver-based electrical contact ma-
terials with fiber-like arrangement of reinforcing na-
noparticles.

[0008] The silver-based electrical contact materials
with fiber-like arrangement of reinforcing nanoparticles
prepared through the method of the present invention
have reinforcing phase with a neat fibrous structure
wherein the fibrous structure of the reinforcing material
is formed through directional arrangement of particles
thereof. The reinforcing particles have an average size
between 5 nm and 30 um and are made of one material
or a mixture of several materials that can form silver-
coated particles after being processed through high en-
ergy ball milling machine.

[0009] Different from conventional preparation meth-
ods combining mechanical alloying and large plastic de-
formation, the method of the present invention is de-
scribed as follows. Firstly the silver powders and the re-
inforcing powders are processed with high energy ball
milling for refinement through high energy collision and
milling; and the refined silver powders coats on the rein-
forcing particles or the reinforcing particles are inlaid into
the silver particles to further generate aggregates of coat-
ed bodies or inlaid bodies. Then, the aggregates and
matrix Ag powders are uniformly mixed according to a
predetermined recipe and orderly processed with isostat-
ic pressing, sintering, hot pressing and hot extruding.
During hot extruding, the aggregates move with softened
Ag in the matrix of Ag. The reinforcing material can be
conveniently separated and exhibits a fibrous structure
with directional arrangement along the extrusion direc-
tion. Electrical contact materials prepared by the method
of the present invention have a neat fibrous arrangement
of the reinforcing phase and better performance. The re-
sistance to arc erosion is 10% to 20% higher than the
identical electrical contact material dispersion-reinforced
by ordinary particles; electrical conductivity along the ex-
trusion direction increases by 5% to 20%; resistance to
welding increases by 10% to 20%; and electrical service
life increases by 10% to 30%. In addition, the electrical
contact material prepared by the method of the present
invention has good processing performance and is suit-
able for large scale production.

[0010] These and other objectives, features, and ad-
vantages of the present invention will become apparent
from the following detailed description, the accompany-
ing drawings, and the appended claims.
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Brief Description of the Drawings
[0011]

Fig. 1 is a scanning electron micrograph of aggre-
gates of silver-coated SnO, particles according to a
first preferred embodiment of the present invention.

Fig. 2 is a metallograph of fibrous AgSnO,(12) elec-
trical contact material according to the first preferred
embodiment of the present invention.

Fig. 3 is a metallograph of fibrous AgSnO,(12) rivet
contact according to the first preferred embodiment
of the present invention.

Detailed Description of the Preferred Embodiment

[0012] The following is a more detailed description of
the technical solution to the present invention and it is
only to clarify the technical solution to the present inven-
tion within and with no limitation to the scope of the in-
vention. The scope of protection of the present invention
is subject to claims.

[0013] The presentinvention provides amethod of pre-
paring silver-based electrical contact materials with fiber-
like arrangement of reinforcing nanoparticles which is
suitable for ordinary preparation to yield fiber-reinforced
silver-based contact materials with no particular require-
ments on processing deformation and plasticity and duc-
tility of reinforcing phase. A production process of the
method is simple and easy. Besides, there is no particular
requirement on equipments.

[0014] The silver-based electrical contact material pre-
pared by the method of the present invention has a neat
fibrous reinforcing material, wherein the fibrous structure
of the reinforcing material is formed through directional
arrangement of the reinforcing particles. The particles of
the reinforcing powder have an average size of 5 nm to
30 wm. The particles can be of one material or a mixture
of materials and mixed with silver powders in such a pro-
portion as to obtain silver-coated particles after being
processed with high energy ball milling. In a specific prep-
aration, the reinforcing material ratio is determined ac-
cording to practical needs.

[0015] In the present invention, Ag matrix powder is
obtained through atomization and sieving. Particle sizes
of the silver powders range from 100 meshes to 400
meshes. The matrix power can be obtained by other con-
ventional arts.

[0016] Inthe presentinvention, specific processing op-
eration parameters of steps comprising ball milling, pow-
der mixing, cold isostatic pressing, sintering, hot pressing
and hot extruding can be optional. One preferred series
of parameters are stated as follows.

[0017] Instep 1, the reinforcing powders are uniformly
mixed with the silver matrix powders and then placed in
a high energy ball mill for milling, wherein the parameters



5 EP 2 537 949 A1 6

are setas follows. Aweight ratio of the reinforcing powder
to silver powder is between 0.5 and 3; a milling speed
ranges from 180 rpm to 280 rpm; a milling time is 5 to 12
hours.

[0018] Instep 2, the ball-milled composite powders ob-
tained from step 1 and silver powders are poured into a
powder mixing machine for mixing, wherein the param-
eters are set as follows. A weight ratio of the composite
powders to silver powder is between 1 and 0.136; a ro-
tation speed of the powder mixing machine is between
20 rpm and 30 rpm; the powder mixing lasts for 2 to 4
hours.

[0019] In step 3, the powder obtained from the step 2
is processed with cold isostatic pressing, wherein the pa-
rameters are set as follows. The isostatic pressure is be-
tween 100 and 500 MPa.

[0020] In step 4, the green body obtained by cold iso-
static pressing is sintered, wherein the parameters are
set as follows. A sintering temperature is between 600°C
and 900°C. The sintering lasts for 5 to 9 hours.

[0021] In step 5, the green body obtained by sintering
is processed with hot pressing, wherein the parameters
are set as follows. A hot pressing temperature is between
500°C and 900°C. A hot pressing pressure is between
300to 700 MPa. The hot pressing lasts for 1 min to 30 min.
[0022] In step 6, the green body obtained through hot
pressing is hot extruded to obtain silver-based electrical
contact materials with fiber-like arrangement of reinforc-
ing nanoparticles wherein the parameters are set as fol-
lows. The green body is heated atatemperature between
600-900°C. An extrusion ratio is between 20 and 400 and
an extrusion speed is between 5 to 20 cm/min. A pre-
heating temperature of extruding moulds is between 300
and 500°C.

[0023] Preferredembodiments of the presentinvention
are presented as follows to further illustrate the present
invention.

Embodiment One

[0024] A preparation of AgSnO, (12) contact material
is taken as an example, referring to Fig. 1 and 2.

Step 1: obtaining a matrix of Ag powder having a
particle size of 200 meshes, wherein the silver is
third-level atomized and then sieved through a sieve
of 200 meshes;

Step 2: 600g of reinforcing SnO, powder having a
particle size of 80 nm on average and 400 g of the
Ag powder obtained from step 1 are uniformly mixed
and then placed into a high energy ball mill for milling,
wherein the ball mill rotates at 280 rpm and the ball
milling lasts for 10 hours; a scanning electron phot-
omicrograph of the generated composite powder is
showed in Fig. 1;

Step 3: 1 Kg composite powder obtained from Step
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2 and 4 Kg silver powder obtained from Step 1 are
poured into a V-shaped powder mixing machine to
be uniformly mixed, wherein the powder mixing ma-
chine rotates at 30 rpm for 4 hours;

Step 4: the powder obtained from Step 3 is placed
into a plastic tube having a diameter of 90 cm and a
length of 150 cm to be processed with cold isostatic
pressing, wherein the cold isostatic pressure is 100
MPa;

Step 5: the green body obtained through the cold
isostatic pressing in Step 4 is sintered at 865°C for
5 hours;

Step 6: the sintered green body obtained from Step
5 is processed with hot pressing at 800°C under 500
MPa for 10 min; and

Step 7: the green body obtained through the hot
pressing is processed with hot extrusion at 800°C,
wherein an extrusion ratio is 225; an extrusion speed
is 5 cm/min; and a pre-heating temperature of ex-
truding moulds is 500°C.

[0025] Accordingtothe preferred embodimentone, the
AgSn0O,(12) contact material with obviously neat fibrous
reinforcing SnO, is finally obtained, wherein the fiber-like
arrangement of SnO, is formed through directional ar-
rangement and connection of the nanoparticles of SnO,.
A metallograph thereof is showed in Fig. 2. The obtained
material has a tensile strength of 285 MPa, an electrical
resistivity along the extrusion direction of 2.1 nQ-cm and
a hardness of 85 HV.

Embodiment Two

[0026] A preparation of AgCdO12 contact material is
taken as an example.

Step 1: 600 g of reinforcement powder of CdO having
particles of 1 um on average and 200 g of Ag powder
having a particle size of 400 meshes are uniformly
mixed and then placed into a high energy ball mill
for mixing, wherein the ball mill rotates at a speed of
240 rpm for 10 hours;

Step 2: 800 g of the composite powder obtained from
the step 1 and 4200 g of silver powder having a par-
ticle size of 400 meshes are poured into a V-shaped
powder mixing machine to be uniformly mixed,
wherein the powder mixing machine rotates at a
speed of 25 rpm for 4 hours;

Step 3: the powder obtained from Step 2 is placed
into a plastic tube having a diameter of 90 cm and a
length of 150 cm to be processed with cold isostatic
pressing under a cold isostatic pressure of 300 MPa;
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Step 4: the green body obtained from cold isostatic
pressing in Step 3 is sintered at 750 °C for 9 hours;

Step 5: the sintered green body obtained from Step
4 is processed with hot pressing at 800 °C under a
hot pressing pressure of 300 MPa for 20 min; and

Step 6: the green body obtained from hot pressing
is hot extruded into sheets at a hot extrusion tem-
perature of 900 °C, wherein an extrusion ratio is 100;
an extrusion speed is 10 cm/min; and a pre-heating
temperature of extruding moulds is 300 °C.

[0027] According to the preferred embodiment two,
AgCdO12 contact materials with a neat fiber-like ar-
rangement of reinforcing CdO are finally obtained,
wherein the fiber-like arrangement of CdO is formed
through directional arrangement and connection of a
number of CdO particles. The generated material has a
tensile strength of 290 MPa, an electrical resistivity of 2.0
rQ-cm and a hardness of 88 HV.

Embodiment Three

[0028] A preparation of AgZnO(8) contact material is
taken as an example.

Step 1: 400 g of reinforcement powder of ZnO having
particles of 100 nm on average and 800 g of Ag pow-
der having a particle size of 400 meshes are uni-
formly mixed and placed in a high energy ball mill
for mixing, wherein the ball mill rotates at a speed of
240 rpm for 5 hours;

Step 2: 1200 g of the composite powder obtained
from Step 1 and 3800 g of silver powder having a
particle size of 600 meshes are poured into a V-
shaped powder mixing machine to be uniformly
mixed, wherein the powder mixing machine rotates
at a speed of 30 rpm for 4 hours;

Step 3: the powder obtained from Step 2 is placed
into a plastic tube having a diameter of 90 cm and a
length of 150 cm to be processed with cold isostatic
pressing at a cold isostatic pressure of 100 MPa;

Step 4: the green body obtained from the cold iso-
static pressing in Step 3 is sintered at 830 °C for 5
hours;

Step 5: the sintered green body obtained from Step
4 is processed with hot pressing at 830 °C under a
hot pressing pressure of 700 MPa for 1 min; and

Step 6: the green body after the hot pressing is proc-
essed with hot extruding into sheets at a hot extru-
sion temperature of 800 °C, wherein an extrusion
ratio is 324; an extrusion speed is 20 cm/min; and a
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pre-heating temperature of extruding moulds is 300
°C.

[0029] According to the preferred embodiment three,
AgZnO(8) contact materials having a neat fiber-like ar-
rangement of reinforcing ZnO are finally obtained, where-
in the fiber-like arrangement of ZnO is formed through
directional arrangement and connection of ZnO particles.
The generated material has a tensile strength of 280
MPa, a resistivity of 1.9 uQ-cm and a hardness of 85 HV.

Embodiment Four

[0030] A preparation of Ag-4Zn0-8Sn0O, contact ma-
terials is taken as an example.

Step 1: a matrix of Ag powder having a particle size
of 100 meshes is obtained, wherein the silveris third-
level atomized and then sieved through a sieve of
100 meshes;

Step 2: 200g reinforcing powder of ZnO particles of
an average size of 100 nm and 400g reinforcing pow-
der of SnO, particles of 80 nm on average and 4009
Ag powder obtained from step 1 are uniformly mixed
together and then placed into a high energy ball mill
for milling, wherein the ball mill rotates at a speed of
280 rpm for 10 hours;

Step 3: 1000g composite powder obtained from step
2 and 4000g silver powder obtained from step 1 are
poured into a V-shaped powder mixing machine to
be uniformly mixed, wherein the powder mixing ma-
chine rotates at a speed of 30 rpm for 4 hours;

Step 4: the powder obtained from Step 3 is placed
into a plastic tube having a diameter of 90 cm and a
length of 150 cm to be processed with cold isostatic
pressing, wherein the cold isostatic pressure is 200
MPa;

Step 5: the green body after the cold isostatic press-
ing obtained from the step 4 is sintered at 865°C for
5 hours;

Step 6: the sintered green body obtained from Step
5 is processed with hot pressing at 800°C under 700
MPa for 10 min; and

Step 7:the green body obtained through hot pressing
is processed with hot extrusion at 800°C, wherein
an extrusion ratio is 400; an extrusion speed is 5
cm/min; and a pre-heating temperature of extruding
moulds is 500°C.

[0031] According to the preferred embodiment four,
the Ag-4Zn0-8Sn0, contact material with a neat fibre-
like arrangement of reinforcing ZnO and SnO, particles
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is finally obtained, wherein the fiber-like arrangement of
ZnO and SnO, is formed through directional arrange-
ment and connection of nanoparticles of ZnO and SnO.,.
The generated material has a tensile strength of 255
MPa, an electrical resistivity along the extrusion direction
of 2.0 pQ-cm and a hardness of 85 HV.

Embodiment Five

[0032] A preparation of AgNi(25) contact materials is
taken as an example.

Step 1: 500g reinforcing powder of Ni having parti-
cles of 10pmon average and 500g Ag powder having
a particle size of 300 meshes are uniformly mixed
and then placed in a high energy ball mill for mixing,
wherein the ball mill rotates at a speed of 280 rpm
for 8 hours;

Step 2: 1000g of the composite powder obtained
from step 1 and 1000g of silver powder having a
particle size of 400 meshes are poured into a V-
shaped powder mixing machine to be uniformly
mixed, wherein the powder mixing machine rotates
at a speed of 30 rpm for 2 hours;

Step 3: the powder obtained from step 2 is placed
into a plastic tube having a diameter of 90 cm and a
length of 150 cm to be processed with cold isostatic
pressing at a cold isostatic pressure of 200 MPa;

Step 4: the green body obtained through cold iso-
static pressing in Step 3 is sintered at 860 °C for 7
hours;

Step 5: the sintered green body obtained from step
4 is processed with hot pressing at 800 °C under a
hot pressing pressure of 400 MPa for 20 min; and

Step 6: the green body is hot-extruded into sheets
at a hot extrusion temperature of 860 °C, wherein an
extrusion ratio is 225; an extrusion speed is 10
cm/min; and a pre-heating temperature of extruding
moulds is 500 °C.

[0033] Accordingtothe preferred embodiment five, the
material of AgNi(25) with neat fiber-like arrangement of
reinforcing Ni is finally obtained, wherein the fiber-like
arrangement of Ni is formed through directional arrange-
ment and connection of nanoparticles of Ni. The gener-
ated material has a tensile strength of 300 MPa, a elec-
trical resistivity along an extrusion direction of 2.0 nQ-cm
and a hardness of 80 HV.

Embodiment Six

[0034] A preparation of AgFe; contact materials is tak-
en as an example.
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Step 1: a matrix of Ag powder having a particle size
of 100 meshes is obtained, wherein the silveris third-
level atomized and then sieved through a sieve of
100 meshes;

Step 2: 3509 of reinforcement powder of Fe having
particles of 30 wm on average and 400g of the Ag
powder obtained from step 1 are uniformly mixed
and then placed into a high energy ball mill for milling
wherein the ball mill rotates at a speed of 180 rpm
for 12 hours;

Step 3; 7509 of the composite powder obtained from
Step 2 and 4250g of the silver powder obtained from
Step 1 are poured into a V-shaped powder mixing
machine to be uniformly mixed, wherein the powder
mixing machine rotates at a speed of 20 rpm for 4
hours;

Step 4: the powder obtained from Step 3 is placed
into a plastic tube having a diameter of 90 cm and a
length of 150 cm to be processed with cold isostatic
pressing, wherein the cold isostatic pressure is 500
MPa;

Step 5: the green body obtained from cold isostatic
pressing in Step 4 is sintered at 900°C for 5 hours
under protection of hydrogen atmosphere;

Step 6: the sintered green body obtained from Step
5 is processed with hot pressing at 900°C under 700
MPa for 30 min; and

Step 7: the green body after the hot pressing is proc-
essed with hot extruding at 700°C, wherein an ex-
trusion ratio is 20; an extrusion speed is 10 cm/min;
and a pre-heating temperature of extruding moulds
is 400°C.

[0035] According to the sixth preferred embodiment,
the material of AgFe, with a neat fiber-like arrangement
of reinforcing Fe is finally obtained, wherein the fiber-like
arrangement of Fe is formed through directional arrange-
ment and connection of nanoparticles of Fe. The gener-
ated material has a tensile strength of 310 MPa, an elec-
trical resistivity along an extrusion direction of 1.9 nQ-cm
and a hardness of 75 HV.

Embodiment Seven

[0036] A preparation of AgZnO(6) contact material is
taken as an example.

Step 1: 300g of reinforcing powder of ZnO having
particles of 5nm on average and 300g of Ag powder
having a particle size of 400 meshes are uniformly
mixed and then placed in a high energy ball mill for
milling, wherein the ball mill rotates ata speed of 180
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rpm for 8 hours;

Step 2: 600g of the composite powder obtained from
Step 1 and 4400g of silver powder having a particle
size of 200 meshes are poured into a V-shaped pow-
der mixing machine to be uniformly mixed, wherein
the powder mixing machine rotates at a speed of 30
rpm for 4 hours;

Step 3: the powder obtained from Step 2 is placed
into a plastic tube having a diameter of 90 cm and a
length of 150 cm to be processed with cold isostatic
pressing at a cold isostatic pressure of 300 MPa;

Step 4: the green body obtained from cold isostatic
pressing in Step 3 is sintered at 600 °C for 7 hours;

Step 5: the sintered green body obtained from Step
4 is processed with hot pressing at 500 °C under a
hot pressing pressure of 500 MPa for 10 min; and

Step 6: the green body obtained from hot pressing
is hot-extruded into sheets at a hot extrusion tem-
perature of 600 °C, wherein an extrusion ratio is 225;
an extrusion speed is 5 cm/min; and a pre-heating
temperature of extruding moulds is 500 °C.

[0037] According to the preferred embodiment seven,
the AgZnO(6) contact material with a neat fiber-like ar-
rangement of reinforcing ZnO is finally obtained, wherein
the fiber-like arrangement of ZnO is formed through di-
rectional arrangement and connection of nanoparticles
of ZnO. The generated material has a tensile strength of
270 MPa, a electrical resistivity along the extrusion di-
rection of 1.85 pQ-cm and a hardness of 80 HV.

[0038] It should be understood that although exempla-
ry embodiments of the contact materials and methods of
the invention are described by way of illustrating the in-
vention, the invention includes all modification and equiv-
alents of the disclosed embodiments of the preparation
of silver-based contact materials with fiber-like arrange-
ment of reinforcing nanoparticles falling within the scope
of the appended claims.

Claims

1. A method for preparing a fibrous silver-based elec-
trical contact material, comprising following steps of:

(A) uniformly mixing reinforcing powders with
matrix silver powders, and then placing the
mixed powders into a high energy ball milling
tank for ball-milling, wherein the reinforcing pow-
ders and the silver matrix powders are mixed in
such a proportion as to obtain silver-coated re-
inforcing powders and aggregates thereof;

(B) placing the composite powders obtained
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from step (A) and matrix silver powders into pow-
der mixing machine for mixing, wherein the
weight ratio of the composite powders to the sil-
ver-matrix powders is calculated according to
composition of desired materials and size of fi-
brous structure;

(C) processing the powders obtained from step
(B) with cold isostatic pressing;

(D) sintering the green body obtained from step
(C);

(E) hot-pressing the green body obtained from
step (D);

(F) hot-extruding the green body obtained from
step (E) to obtain silver-based electrical contact
materials with fiber-like arrangement of reinforc-
ing nanoparticles.

The method, as recited in claim 1, wherein the step
(A) adopts the silver powders having a particle size
between 100 meshes and 400 meshes.

The method, as recited in claim 1, wherein in the
step (A) the reinforcing powders and the silver matrix
powders are mixed in such a proportion as to obtain
silver-coated reinforcing powders and the aggre-
gates thereof, and the reinforcing powders are made
of a single material or a mixture of several materials.

The method, as recited in claim 1 or 3, wherein a
weight ratio of the reinforcing powders to the silver
powders is between 0.5 and 3; the ball mill rotates
at a speed between 180 rpm and 280 rpm; the ball
grinding lasts for 5 hours to 12 hours.

The method, as recited in claim 1, wherein, in the
step (B), a weight ratio of the composite powders
and the matrix silver powders is between 1 and
1.036; the powder mixing machine rotates at a speed
between 20 rpm and 30 rpm; the powder mixing lasts
for 2 hours to 4 hours.

The method, as recited in claim 1, wherein the step
(C) comprises cold isostatic pressing under a cold
isostatic pressure between 100 MPa and 500 MPa.

The method, as recited in claim 1, wherein the step
(D) comprises the sintering, wherein a sintering tem-
perature is between 600°C and 900°C and the sin-
tering lasts for 5 hours to 9 hours.

The method, as recited in claim 1, wherein the step
(E) comprises the hot pressing, and a hot pressing
temperature is between 500°C and 900°C; a hot
pressing pressure is between 300 MPa and 700
MPa; the hot pressing lasts for 1 min to 30 min.

The method, as recited in claim 1, wherein the step
(F) comprises hot extrusion and the green body is
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hot-extruded under a temperature between 600°C
and 900°C; an extrusion ratio is between 20 and 400;
an extrusion speed is between 5 cm/min and 20
cm/min; a pre-heating temperature of extruding
moulds is between 300°C and 500°C.

Silver-based electrical contact materials with fiber-
like arrangement of reinforcing nanoparticles ob-
tained through the method as recited in claim 1,
wherein said silver-based electrical contact materi-
als have a neat fibrous reinforcing phase whose fi-
brous structure is formed through directional ar-
rangement of said reinforcing particles; said reinforc-
ing powders have an average size of 5 nm to 30 um;
said powder particles are made of one material or a
mixture of several materials thatcan form silver-coat-
ed particles after being processed through high en-
ergy ball milling machine.
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