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(57) Abstract: The object of the invention is a device
intended for powder materials consolidation, provided
with an operating chamber, press connected to high-
current discharge electrodes top and bottom, with ar-
ranged therebetween the sintered powder subjected to
the pressure exerted by the press. To the top and bot-
tom electrode there is connected a capacitive circuit
with a power supply unit, closed by a high-current
switch being a transistor switch. The object of the in-
vention is also a method of powder materials consolid-
ation in the device according to the invention, wherein
the powder material is subjected to simultaneous oper-
ation of pressure in the range of 1-200 MPa and con-
solidation by electric current pulses with intensity of
1-80 kA, repeated with frequency from the range of
0.1 Hz to 100 Hz, generated by opening and closing
the transistor switch.
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AMENDED CLAIMS
received by the International Bureau on 05 November 2014 (05.11.2014)

1. Device for powder materials consolidation, provided with
operating chamber, press connected to the top electrode and the
bottom electrode with accommodated in a die therebetween the
consolidated powder to which the press exerts pressure, wherein
to the top and bottom electrode there is connected a capacitive
circuit with a power supply unit, and with a high-current
switch for closing the capacitive circuit through the sample
being sintered, characterized in that the high-current switch

is a transistor switch (7).

2. Device according to the c¢laim 1, characterized in that
operating chamber (2) 1is wvacuum sealed and is provided with a
vacuum system for sintering in lowered ambient pressure, and
the electrodes (3) and (4) are 1isolated from the operating

chamber (2).

3 Device according to the c¢claim 1 or 2, characterized in that
operating chamber (2) is wvacuum sealed and is further provided

with gas dosage means for sintering in working gas.

4. Device for powder consolidation according to claim 1 or 2 or
3, characterized in that the transistor switch (7) comprises
eight transistors connected in parallel.

5. Device for powder consolidation according to any of the
claims 1 to 4, characterized in that the transistor switch (7)

is adapted to forming rectangular pulses.

6. Device for powder consolidation according to claim 5,

AMENDED SHEET (ARTICLE 19)
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characterized in that the transistor switch (7) is adapted both
to supply energy to the sintered set in form of short pulses
with the same high amplitude and to supply the same energy in
cyclic oscillatory fading waveform of <capacitor Dbattery

discharge, depending on the control signal waveform.

7. Device according to any of the <c¢laim from 1 to 6,
characterized in that a transistor in the transistor switch (7)
is connected to control circuit (60) comprising adjusted turn-

on delay path (61) and adjusted turn-off delay path (62).

8. Device according to any of claims 1 to 7, characterized in
that it 1is further provided with temperature measuring means

(10, 11).

9. Device according to any of claims 1 to 8, characterized in
that the capacitive circuit 1is a capacitor battery (6) with
equivalent capacitance in the range of 50-1000 pF and maximal

operating voltage of 15 kV.

10. Method of powder materials consolidation, wherein the
sintered powder 1is located in a die Dbetween two electrodes
connected to press exerting pressure thereon, wherein voltage
is applied to the electrodes through a capacitive circuit with
a power supply unit closed by a high-current switch,
characterized in that the sintered powder 1is subjected to
simultaneous operation of pressure in the range of 1-200 MPa
and consolidation by pulses of electric current with intensity
of 1-80 kA, repeated with frequency of 0.1 Hz to 100 Hz,
generated by opening and closing a high-current switch, which

is a transistor switch (7).

AMENDED SHEET (ARTICLE 19)
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11. Method according to c¢laim 10, characterized in that
electric current pulses are generated by discharging a battery
of capacitors in a capacitive circuit charged to the voltage of

0.5-15 kV.

12. Method according to claim 10 or 11, characterized in that
the transistor switch is fed with a control signal
disconnecting circuit of discharging the capacitor battery
during the discharging and in that the moment of transistor
turn-off is selected so that a rectangular capacitor battery

discharging current pulse is obtained.

13. Method according to any of claims 10 to 12, characterized
in that the consolidation is performed in temperature in the
range of 0.5 to 0.8 of the melting temperature of the
consolidated material or melting temperature of the

consolidated material's matrix.

14. Method according to any of claims 10 to 13, characterized
in that sintered powder 1is selected from a group of powder
materials being metallic, ceramic, intermetallic and composites
comprising a metallic matrix and dispersed non-metallic

particles or mixtures of thereof.

15. Method according to claim 14, characterized in that powder
material 1s selected from a group including in particular
diamond, cubic boron nitride, Al203, SiC, SisNa, WC, Ta, 2ZrOgz,
TiC, TiN, and mixtures therecof, in a matrix of hard material
selected from group including in particular sintered carbides

or high thermal conductivity materials selected from a group
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including in particular tungsten, molybdenum, aluminium,

copper, and mixtures thereof.
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