Construction of an Experimental Setup for
Pulsed Wire Discharge Experiments

Presentation by Max Bigelmayr

Rostock 23.8.2018
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Pulsed wire discharge (PWD) experiments & Exploding wire method (EWM)
- first discharge of capacitors through metal wires by Edward Nairne 1774

Practical Application:

- high intensity light source _
, _ Drahtexplosion 2,5kJ@6kV
- production method for metal nanoparticles ~

- method for sheet metal forming (using shock waves)

advantage: - energy may be adjusted very accurately
- no legal restraints
- new capacitor technology allows small setups
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pulsed wire discharge (PWD) experiments
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experimental setup

Erweiterungskondensatorbank (C=100 pF)
_LC’ _L.J _LC1 _LC _‘LCQ _LC‘: _]_._. _‘LC24
{CQ {31 {C‘I {C‘ I{G1 {C‘I {CI {C‘IS
{C‘. {32 {CS {C-‘l {CS {CB {ST {CE
T

Ll T 1 11T 1 R /dﬂnner Stahldraht
24 MP-Kondensatoren C=40 pF -2
(Bosch)
Hauptkondensatorbank (C=50 pF) 3“"‘::32.”“5
HV-Ladetrafo —
Stromversorgung I Sicherheits-
uber Regeltrafo o I kY Entiad esystem
U=0-250 V e-Relais _l_/ +\
-—
= 2 Pulskonde';lsaturen G=100 pF Kabelwiderstand

(CSI-Capacitors)

Energy [J]
3500

ir

@ capacitor bank KB2, @ capacitor Bank KB1, @ high current switch,
@ safety dischargesystem 1, @ discharge chamber with metal wire,

@ high voltage divider, @ digital storage oscillosope nr. 2, variable
inductance L*, @ coaxial shunt resistor, digital storage oscillosope nr. 1
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measurement setup

N CWT300LFB

Rogowski coil

Rsa(t)

oscilloscope nr. 1

VOLTCRAFT

H40

voltage divider

K-5000-10 coil inductance

— oscilloscope nr. 2

mulimeter




model idea of the discharge chamber and measurement

voltage divider =
RG164U ,

F __________.nlA

from Capacitor Bank  to HV D:v:der —

EX L TE)

Rogowksi coil

oscilloscope
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final construction ready for transport to Rostock




first experiment: The discharge of a steel wire mid air

X12CrNi18-8- steel wire: d=820um, [=80mm X12CrNi18-8- steel wire: d=820pm, 1=80mm
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outlook and future plans (master thesis)

experiments with arbitrary wire dimensions (steel, copper, aluminium)

pulsed wire discharges underwater

pressure wave measurements with turmalin sensors

semi- phyiscal modeling with extracted fit parameters

Thanks for your attention!



