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Abstract

The power loss analysis was carried out for Ni-Cu-Zn ferrite samples with different content of NiO and ZnO.
The power loss, Pcv decreases monotonically with increasing temperature and attains to a certain value at around
100~120 degrees Celsius. The frequency dependence of Pcv can be explained by Pcv~f", and n is independent of
the frequency, f up to 1MHz. The Pcv decreases with an increase in ZnO/NiO. The Pcv was separated to
hysteresis loss, Ph and residual loss, (Pcv-Ph). The temperature characteristics and compositional dependence of
Pcv can be attributed to the Ph, while (Pcv-Ph) is not affected by both temperature and ZnO/NiO. By analyzing
temperature and composition dependence of Pk and initial permeability, u, following equations could be
formularized.

wug=1,"/(K; + bsoly) ey

Wh = 13.5(1/uuy) @
Where u, is permeability of vacuum, I saturation magnetization, K; anisotropy constant, s, internal
heterogeneous stress, /, magnetostriction constant, & unknown constant. WA hysteresis loss per one cycle of
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excitation (Ph=Wh*f).
Steinmetz constant of Ni-Cu-Zn ferrites, m=1.64~2.2 is smaller than the one of Mn-Zn ferrites, which suggests

the difference of loss mechanism between these materials.
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Ni-Cu-Zn HI2t0lE =, Mn-Zn HIZHOIE0 HioH Zat X0t &0 &40 22| HEW, =2 D0t
NS Z, dItESHM S0l OISHUHRXL, B2 22 82 AHY AUCG. BHXIG, 20 =
HE A8, FEHE A Eda e A8 ot 2FEHN A4 UCH  Sol,

£, =3 A

Ni-Cu-Zn = MIIHE0 H=0A DOHME S& 2L A4ETJ QI W20 ZEBE MEGHA 21
Ay AH0l Jbsotlh MetM, 0lXE 5 gl
ZEE 2% @y JCH U, Ni-Cu-Zn He0IES

U= NEE Mn-Zn HAOIES HlRe &4 Data E 20H=F

TetA, 2 920AHE Mn-Zn H2H0IEQ &40 24 2WUVZE JIx2 510 Ni0/ZnO HIZ
d8t F JiXI2 Ni-Cu-Zn H2A0IE AIZE Mo, 0 &4 & AZ XI S48 L
&4 Pcv B Hysteresis &4 Ph & 1 22| &4(Pev-Ph ) =Falol, 2 &4 22 HS2S
AZICH NG, Jelst &4 g8 A S42 2HE XAt

QlAE =2 &42 HESHE S ph 2 84 ZUE Azgotll2

2.4y
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Table 1. Sample composition and magnetic characteristics

Sample NiO/ZnO pi Te(TC) p(MQ - m) Hc(A/m)
N1 0.9350 407 320 7.18E+01 42
N2 0.7010 669 240 1.02E+02 27
N3 0.4362 927 180 1.36E-01 21
N4 0.4000 1248 140 2.40E-02 16
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Fig 1. Frequency dependence of total power loss at 150mT
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Table 2. 100kHz, 50mT,100°Cl| 42} Pcv, Ph, (Pcv-Ph)
Sample Pcv kW/m’ | Ph kW/m’ (%) (Ph-Pev) kW/m® (%)
N1 174 142 (82) 32 (18)
N2 111 81(73) 30 (27)
N3 66 38 (58) 28 (42)
N4 62 30 (48) 32 (52)
Mn-Zn ferrite 1.72 0.30 (18) 1.42 (82)
Ni-Cu-Zn HICHOIE Sl Ni0/ZnO HISl Z42% &M Ph = 2A8HXICH (Pev-Ph)=

Pcv-Ph (kW/im' )
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Fig.2 Pcv-Ph vs. Frequency
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Fig.3 Temperature dependence of total power loss, Pcv
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Table 3. b o q value calculated by equation(1) from K;and A g of unit ferrites.

Sample K, (Jm’) 1s bo, (N/m?)
N1 -3.74%10° -15.06 X 10 274 % 10°
N2 -3.30%103 -13.01 %10 270 % 10°
N3 -2.65%10° 9.97X10° 275 % 10°
N4 -2.52%10° 9.39x10° 275x10°
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A= s <AL Oetd, de2st M4 E49 2% AELE oo Iloigde 25
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Table 4. Steinmetz Constant

Sample 20T 40T 60T 80T 100C 120C
NI 1.54 1.68 1.68 1.49 1.51 1.53
N2 1.66 1.56 1.65 1.39 1.61 1.67
N3 1.52 1.70 1.85 1.88 2.00 -
N4 1.76 1.82 2.09 2.20 1.98 -
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LHEM 220 A2 HEUH O 2o HAHANMAHE m>220F 0D JisLld AL |FAH U2
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(6) Hysteresis =& 2 Ph~Bm™ 22 LIEHHXIO{, m(Steinmetz constant)2 1.64~2.2 I} &0, m>2 2l
Mn-Zn HIZtO|E2H &4 HAHULE2 01Dt ASS LA UL
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