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Pulsed Wire Discharge (PWD) Experiments & Exploding Wire Method (EWM)
- first discharge otapacitors through metakires byEdwardNairnel774

Practical Application:

- highintensitylight source ;
: . Drahtexplosion 2,5kJ@6kV
- production method for metal nanoparticles ~

- methodfor sheet metal formingusing shock waves

Advantage: - energymaybe adjustedveryaccurately
- no legalrestraints
- new capacitortechnologyallowssmallsetups
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Current Pulse Shape of Exploding Wires
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Goalof the Master Thesis:

Experimental investigations of exploding wires (alloy X5CrNi18-10)

- Statistical proof of repeatability
- Capacitor voltage variations
- Wire diameter and wire length variations

Design of a simulation model

- Derivation of a coupled differential equation system
- Software implementation

- first simulation results



Experimental Setup
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(CSI-Capacitors)
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Wire Voltageand CurrentMeasurements
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VOLTCRAFT
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Method of Data Analysis

field strenght at wire
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Experimentalnvestigation®f ExplodingwWires



StatisticaProof of Repeatability (9/21)
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CapacitooltageVariationgwireswith d=700pm, 1=120mm) (10/21)
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Discharg€urrentandResistanc€haracteristiéor differentWire Diameters (11/21)
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Wire Diameter [um]
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Energyabsorbedn the Wiredependingon Wire Dimensions

Energyabsorbedin wire maybe lessor largerthan neededenergyfor total sublimation
Influenceof wire dimensionsmaybe analysedy usingwireswith different lengthanddiameter
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Specific Resistance depending on Energy Density in Wire
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Desigrof a SimulatiorModel



Coupled Differential Equation System  (15/21)
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Tableof CoupledDifferential EquationSystem (ODE) capacitoreneray
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Sftware Implementation
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SimulationExamplewith 160mm V2Awire @700um (18/21)
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Summary and Conclusion

- excellentrepeatabilityof experiments
- dischargebehaviourstronglydependson initial capacitorvoltage

Whenenlargingthe initial capacitorvoltage the absorbedenergyin
the wire increaseswhile the efficiencydecreases

Experimental investigations

- dischargebehaviourstronglydependson wire dimensions of exploding wires

Whenenlargingthe wire diameterandlength, the absorbedenergyin
the wire increases

- resistancecharacteristianaybe fitted by a fit function in the interval [0; 25.3J/ul]

- derivationof a coupleddifferential equationsystem(ODE)
- sucessfulsoftwareimplementation

- sucessfukimulationof explodingwire experimentswith givenresistance
characteristics

- verificationof simulationresultsby comparisorwith experimentaldata

Design of a simulation model

- proof of simulationaccuracyby law of energyconservation
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Future Experiments and Challenges

- Constructionof a largecapacitorbanksystem(40kJ@12kM¥ in progress

Experimental investigations
— for generation of shockwaves
under water

- finding of ruleshow to adjustthe resistancecharacteristic
Improvement of the

- useof more complexmethods(magnetohydrodynamisimulation _ _
P (mag y y 3 simulation model

Thanksfor your attention!



