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Effect of salinity on electrode erosion of high power pulsed discharge in water
KANG Zhongjian', NIE Yunliang’, WANG Cong', SHAO Zaikang'
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2. Shenyang Fire Science and Technology Research Institute of ME, Shenyang 110031, China)

Abstract: To study the effect of salinity on electrode erosion character of pulse discharge in water, an underwater
pulse discharge device was developed including power system, armored cable and pulse discharge system. The
highest pulse voltage of the device is 18 kV. The erosion degree and current waveform were obtained with the
salinity of 0%o, 10%0 and 20%o conditions. The experiment results show that if the pulse capacitor voltage is
constant, the salinity has a great influence on the energy distribution between water gap and air switch. The higher
the salinity, the higher the leakage current and energy consumption in the pre-breakdown stage, resulting in the
reduction of the energy released in the main discharge stage and the weakening of the shock wave intensity. The
higher the salinity in the water, the smaller the ablation spot diameter on the anode surface and the lower ablation
rate of the anode. The morphology of single ablation spot was observed by SEM which explain the reason for the
special ablation morphology.
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Fig. 1 System of pulse dischatge device in water
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Tab. 1 The conductivities of different salinity

(#f7: S/m)
SEE (%) ] 10 20
SEEGHTHL S 2/ (S/m) 0.06276 0.29819 0.56 841
1000 kb JE 52/ (S/m) 0.06 129 0.29 935  0.62 413
2 000 ki G 52/ (S/m) 0.05833  0.32370 0.64 522
3000 kb G S % / (S/m) 0.05 138 0.34226  0.65 857
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Tab. 2 Erosion character of anode with different salinity

(Pf7: g)
EEE (%) 0 10 20
S iT S A5 36.2 36.8 39.7
1,000 VX ik 5 i = 36.0 36.7 39.7
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B AR Ak J7R B A5 2R 0.4 0.3 0.1
3.5 mm -~ 2.7 mm j~>! 2.1 mm :(->.
1 | | | ! ]
L o
| : | |
O O
1 ] 1
| i 1 | i i
1 1 1 1 1 1
| i 1 | i i
! 10 mm | \ 10mm __! ! 10mm __!
| | [
Sl BE0%o B E10%0 BrER IE20%0

2 3000 ki i FR IR BRAR R IR AL SR X EL
Fig. 2 The erosion morphology with different salinity after 3 000
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Fig. 3 Discharge voltage and current waveform with salinity of 0%,
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Fig. 4 Discharge voltage and current waveform with salinity of 5%o
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Fig. 5 Discharge voltage and current waveform with salinity of 10%,
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Fig . 6 Discharge voltage and current waveform with salinity of 20%,
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Fig. 7 Instantaneous power with salinity of 0%o
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Fig. 8 Instantaneous power with salinity of 5%o
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Fig. 9 Instantaneous power with salinity of 10%o
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Fig. 10 Instantaneous power with salinity of 20%,
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