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CHARACTERIZATION OF MAGNETIC CORES USING NANOCRYSTALLINE MATERIALS
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Abstract

Pulse transformers are often used in accelerators to generate high-voltage, high-current pulses of more than 100 kV. In
order to reduce the size of the pulse transformer, a high saturation magnetic flux density and a high angular ratio are
required for the magnetic core material. Recently, magnetic cores made of nanocrystalline materials have superior
properties compared to other materials, but their properties differ depending on the manufacturing process and the
manufacturer. In this presentation, the basic properties and B-H curves and losses of several types of nanocrystalline
materials were evaluated for each core when AC and pulse voltages are applied.
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Table 1: The List of Nanocrystalline Magnetic Core Tested

Product A Product B Product ¢
Outer diameter 153 153 153
Inner diameter 89 89 83
Thickness 25 25 28
Feature Company A Company A  Company B
High Low loss High
squareness Squareness
ratio ratio
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Figure 1: Wiring diagram for the experiment of applying
500hz AC voltage.
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Figure 2: Wiring diagram for pulse voltage application
experiments.
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Figure 3: Voltage and current waveform applied to each
nanocrystalline magnetic core.
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Figure 4: S00Hz AC B-H characteristics of nanocrystalline
magnetic cores.
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Figure 5: 500Hz AC magnetic energy properties of
nanocrystalline magnetic cores.
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Figure 6: Experimental results of applying 5S00Hz AC voltage.
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Figure 7: Voltage and current waveform applied to each
nanocrystalline magnetic core.
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Figure 8: Pulse B-H characteristics of nanocrystalline Figure 9: Pulse magnetic energy properties of

magnetic cores. nanocrystalline magnetic cores.
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Figure 10: Experimental results of applying pulse voltage.
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