WO 2021/170156 PCT/CZ2021/000009

Patent claims

1. A device for strengthesning the surface of a workplece (10} by introcducing

compressive stress, wherein

3

device comprises a polymer strip {32} which ls provided with a metal foil

¢

Qon

the gide diverted from the surface of ithe workpiece

{34y are formed teo form vprojectiles (100},

the electrodes {33} and {68}, between which a pilasma is formed, are

mounted in a suppoert body (41}, via which they are connected by means of flat

for switching
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electrodes {33} and {88} protrude above the upper surface of the support body

141y to provide electrical contact with the contact surface areas {27} of the

2. The device of claim 1, wherein for guiding and accelerating the
erojectiles (100, it further contains

edge {23} lcocated on ths lowsy side of
h

{ opening i3 orientated towards the
strangthensad.
3. device of clalm 2, whsrein the nozwle {(31) and/or the support body

Paas

{41} have the shape of a circular disc.

4. The device of any one of c¢laims 1 o 3, wherein the metal foll (7

the shaps of a flat strip and contains a local narrowing between the two

to 4, whersein the foill {71) is locally

to  form the bridges 34 at periodically recurring longitudinal

. The device of any one of claims 1 to 5, whersin the polymer strip {32}
& displacement mschanism {33} shifting the strip {32; betwsen

{33} and {66).




N
$oit

WO 2021/170156 PCT/CZ2021/000009

7. The device of any one of claims 1 to &,
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made of an elsctrically non-conductive material such as bi~axlally oriented

or polyimide Kapton.

the capacitor (58) on

1 to 3, wherein
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gap input (80} and the zpark gap output

air oy other suitable dielectric gas,

B S, - - .
sluactrode forx

CQE’[&I)I‘LSLQ an

a nigh
veltage pulse te contrel the switch ({84}, or the switch ({84} is in the form
i

e of IGBT transistorg.

34

1Z. The device of any one of claims 1 to i1, wherein the bridge {34} 1z nads

of copper,

&

uinium, or goid,

12. The device of I te 12, wherein ths foll bridge {34} has

thickness of units to tans of micrometrsas.

any ong of claims 1 to 13, wherein the surface density of

’D

responds to The surface density of the polymer strip (32},

any one of claims 1 to 14, wherein ths nozzle (31} is made

1 te 15, wheredn 1t comprisss a traverssy

o

-

petwsen individual cycles of the
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it
{22y is mounted perpendicularly teo the azis connecting the electrodes ({33
¢
{

uncer the

above the dielsctric plate (5%).

L \ . it
formed by a narvrowing

T3 a1 P
WGAinal axis

cilaim 18, whersin the electrodes
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utual configuration corrssponding to the seating of ths

{27} interconnected by the bridge

21, The device of c¢laim 20, wherein the polymer strip (32) has bridges {34
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sducing a compressive stress, where the device comprises ths polymer

{32} which is providad with the metal foil (71} on the surface of the

diverted the surface of the workpisce ({(10) in which foil bridges

[98]
sk
52
+
@
o
[#]
i
=3
D
[o3
o+
8]
(‘l

create a plasma;

and it further comprises two 2lectrodes (33) and {68} adhering to the metal

foll {(71) located on the polvmer strip {32}, where the bridges (34; from
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WHRLCH

he plasma is created are formed bhetwesn the contact arsaz (27) of the

whers the elegirodes {(32) and

which thaey are connected by msan

switch (84) for switching largs

n

N e [ BN
cures {83} ‘

whers, for the acoumula of the necessary for gensration of

i

ises

€

the capacitor (50} to be charged from the high voltage

its ezternal surface comprisss

with constant thickness, where

whare the switch {84} has ths form of a spark gap, where the spark gap inlet

{83) and the spark gap cutlet (81} are separated from s=ach other by air or

where both the spark gap input (80 and the spark gap output (81
on  the conductor {48}, and the capacitor (50} 1is at least

the workpiece {10}

hiigh-woltage clyvcult is pls d in tight contact with the

B

wherein the devigs i ond insulation laysx (37

(41} and protecting

)

pass through holes in the second

pelymer strip (32} is made of

4. The device of claim &2 or 23, wherein the thickness of the polymer shtrip

25, The device of any one of claims 22 to 24, wherein the sscond insulation

26, The device of any ons of claims 22 to 25, second insulation

Y s R a ey iyl b
laver {377 is glued to

{32} and the metal foil {(¥i).

27. The dsvice of any one of claims 22 to 26, wherein the support body and /

or the electrodss (33) and {66} are made of molybdenum.
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of any one of claims 22 to 27, wherein the spark gap formed by
the jeads {(#0) and {81} comprizes a trigger eslectrode {88) for controlling

the switching by the high~voltage pulss.

2%. The device of any
{(44) and {46} leading

are flat in shaps, with

a
{53} and the other conductor being interrupted by the switch (84).

NE the spark gap
he slectrode {68}
one of c¢laims 22 to 30, whersin to protect ths
ccation of the spark gap input (80F and L.
the dielegtric {32} is provided with a (543 .

3z, the protsctive foil is made
of fFluorcoethvlsne ands/or lat of mica
o raiiudrogriyieng angysor g piate ol maca.,

. Tha device of any one of
X

34. A method

the

devicea of any to

surface of the workpieces (10} invelwvess the

pulse supplied from the high voltage sourcs

o~ -3 - e 3 - 2 R ]
44} to the slectrodex {33, &8¢}, betwsen

to

orkplece {10}, wherein the plasma

pressurs, 1is also accelerated by the electromagnetic Lorentz force {(20)
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sage of an electric curyvent through this plasma in the

generated magnetic field.

T

ne method of claim 34, wheredn after the expansion of the plasma, & part

of the polymer strip is cut by the sharp edge (93} of the nozzlie (31} and
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segquantly accelerated by a compressive force through the through hole of

‘

nozzie (31} as the projectile {100} onto the work

imce zurface {(10}.

wherein at the beginning of each

between ths first electraods

in electrically conductivs

of the bridge {(34).

37, The method of <¢laim 325, whersin at the Ddpeginning of the oycle, the

workpiece (10} is moved by ths traverssr {(&1).

claim 34, whereiy

betwe

vaiuve of the elecirical strsngth of the air.

3%. A method for strengthening the surface of workpieces {10) by means of the

ane of ol

to 33, wherein one cycle of strengthening the
surface of the workpieces {10} invelves the action of an eleciric current

pulse supplied from the high voltags sourcs to the capacitor after

h

method of claim 39, wherein the surface of the woerkplece (10 is

ectrically insulated and protected by the polymer strip (32} from the

a3

rot
products of abklation of the bridge 4}, and the support body {41} is

protectad and insulated by the insulation laver (37).

41, The

3% oy 40, wherein ths surfacs of the workpiece

ting cycles, wherein at the beginning of sach

ad by means of the displacement machanism {33)

(6¢), both of them in electrically conductive

at opposite ends of the bridgs (34).

i Yy o -~ o £ ~ " T A 3 A iTn
the surface of ths workplece (10}

cyieles, wherein at the beginning 2f each

the polymer strip (32), bridges

4} formed in the metal {(71) and the insulation laver {37} is displaced
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the direction of its length by one spacing distance betwsen the bridges
34}, which were previously formed in the metal foil (71) on ths polymer

formaed by local narrowing of the metal feoil, and then the movement

zembly, 1.&. the strip {32, the metal foil (71} with bridges {34}

a plasma by electric discharge by applyving a charge from the

-~} - . 3 FRe R - N > + P 5 PR -~
the electrodes (333 and {&8) to the contact surface areas

fell (71).

he method of clalmw 41 oy 42, wheysin at the beginning of

cycle, ths

workpiece (18} is displaced by the traverser {(81).

44, The use of the device of any one of claims 1 to

{08
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te strengthsan the

surface of workpleces, especially metal workpleces.
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List of referencs marks

Workpiece

current
Magnetic field intensity
9

o line of magnetic induction

act area

Support hody

Lrsh conductor

nd condugctor

Traversay

Spark gap ouiput

PCT/CZ2021/000009



