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Influence of wire length on noise suppression of composite films
containing CoFeSiBCr glass-covered wires

ZHANG Jun-feng, CHEN Zheng, ZHANG Hong-hao, LIU Tian-cheng, LI De-ren, LU Zhi-chao, ZHOU Shao-xiong

(Advanced Technology and Materials Co., Ltd., Technology Center, China Iron and Steel Research Institute Group,
Beijing 100081, China)

Abstract: The static hysteresis loop of CoFeSiBCr glass-covered amorphous wires was measured by vibrating sample
magnetometer. The wires have no axial domains. The noise suppression film materials containing Co-based glass-covered
amorphous wires were prepared for the first time. The microwave parameters were measured by microstrip measurement
system, and the power loss rate was figured out. The influence of wire length on microwave noise suppression effect of
the composite films was investigated. The results show that absorption peaks appear in the measuring frequency range for
the Sy, curves of the composite films when the wire length increases, and the frequencies corresponding to the absorption
peaks increase with the increase of wire length. The stopband of the composite films increases with the increase of wire
length. For the sample with wire length of 20 mm, the power loss rate is above 75% between 1.8 GHz and 8.5 GHz. That
is an excellent noise suppression effect in the range of gigabyte Hz.
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Fig. 1 SEM image of glass-covered amorphous wire
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Fig. 2 Schematic diagram of composite film containing

glass-covered amorphous wires
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Table 1 Wires length and content in composite film samples

Sample No. Wire length/mm Amount of wire/(mg'cmfz)

1 4 1
2 8 1
3 12 1
4 20 1
8 0.5
5
20 0.5
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Fig. 3 Schematic diagram of microstrip measurement system
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Fig. 4 Axial hysteresis loop of CoFeSiBCr glass-covered

amorphous wire
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Fig. 5 S, curves of composite film samples
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Fig. 6 S, curves of all composite film samples
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Table 2  Absorption characteristic and band width of composite film samples

First absorption peak

Sample Second absorption peak Band width/
No. Frequency/GHz Intensity/dB Frequency/GHz Intensity/dB GHz
1 No peak No peak No peak No peak 0.4
2 5.5 —47 6.4 =50 5.3
3 3.9 —44 4.9 =51 6.6
4 2.9 —48 4.6 —40 7.1
5 4.6 =27 6.7 —38 6.5
6 - - - - 6.9
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