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A Plasma Cutting Power with Current Limited Based on Multi-stage Coupled Inductor
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Abstract: The stability of plasma arc and the precision of arc current limit the cutting effect of plasma cutting of
the plasma cutting power supply. A novel DC-DC converter based on multi-stage coupled inductor (MCI) was
proposed, which can not only fastly respond to arc current, but also effectively limit the current of bridge arm and
output circuit, thus can improve the stability and the accuracy of arc current. Firstly, the topology of the new DC—
DC converter was analyzed, the current limiting ability of the converter was verified based on the mathematical
model of multi-stage coupled inductor(MCI) using the Simulink model. Moreover, the feasibility of MCI converter

was discussed. Finally, an experimental platform of 10 kW plasma cutting power supply was built to verify the

correctness and feasibility of current limiting with the MCI converter.
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Fig.1 Topology of novel DC=DC converter

with multi-stage coupled inductor
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Fig.6  Simulation model of DC=DC converter with MCI
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Fig.7 Relationship between the peak pulse current (1) and

the coupling coefficient (k) of the bridge
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Fig.8 Waveforms of bridge current (i) in

differentcoupling coefficient (k)
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Fig.10 Influence on output current i,(40 A) with

different coupling inductors of MCI
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Fig.11 Influence on ripple arc current(40 A) with
different coupling inductors of MCI
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Fig.12  Experimental platform of plasma cutting power with MCI
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Fig.14  Contrast chart of plasma cutting effect
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