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Iron loss estimation of amorphous wound core with lap-joint for
high-frequency transformers
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To investigate loss-reduction schemes for the lap-joint amorphous wound core of the high-frequency trans-
former (HFT) of the isolated DC-DC converter used in the HVDC grid system, we tested the frequency, £ perfor-
mance of iron loss, P, of two types of amorphous HFTs up to 6 kHz. Their cores had the same specifications except for
the mean magnetic path length. From the Pi-difference between them, the loss density in the laminated part of the
amorphous foils, W4, and the net loss induced by the crossing flux at the lap-joint part, P, could be estimated sepa-
rately. By parameter-fitting with the iron loss equation, it was revealed that W, had an eddy-current loss coefficient
that was close to that of the previously studied results for as-cast amorphous foils, and P increased in proportion to
square of £ We also discuss the impact of the lap-joint structure on the total loss of HFT in an electromagnetic anal-
ysis.
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Fig. 1 Schematic diagram of isolated DC-DC converter
for DC collection and transmission type offshore wind
farm system.

Fig. 2 Outer image of assembled HFT and cross section
of schematic structure of over-lapped joint part of amor-
phous wound core.
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Fig. 3 Dimensions of tested amorphous wound cores
and schematic set-up for iron loss evaluation. (unit: mm
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Fig. 4 Frequency performance of square-wave excited
loss per cycle of tested wound cores.

Ml E LT, BROBE, ShOOBMREEIuE Lz 9. SIHC
WO LT ST BAR 7 B /L 7 7 ZEBRLIMEZ B, FEAD
M EAVEE XV TG, TEE— 70T » 7THETHIL,
JEE th=25 pm O 2605HBIM 7 E/L 7 7 A7l N (= 20) Fx
Fatzrmy 7 a b, ¢ DMz T 6 LENRLT v 7R Ly (=5
mm) 7Z0ER, 71y ZREOFE IOl EDF ¥ v T
(8 mm) ZZEFTMGEE > Ch— =T v THE ). okl
EEORET AR IRSA, FTEDRIEEOBLIES Shb.
FRONORAFIIF—7 1 7 OBEGERAIEYD , R OmEAIREEDT
(NS 7= /S e B

3. RBAR

AL, Fig. 3ITRTTEA T 7 2B A & B Z2HV=
2l HFT %3 E L. $hLOBERITENZ 236 kg, 175kg T
bb. TUEREBIRL, —UCERITROEEE 280 V ORI
EEAFHINUC, 8480 Bn, 31X OV £ 103 2R E A 7 Hl
LTz, FEAORIIER U8 2 X — 3 T2 rilss
af =T a b L, TIUXNA B AT~ ChilfiER,
ViSRRI 1(2), V(¢) Zitdk Uiz, RIS TR
JAC L DI CIE, LAFO L D IEH 712~ CRR DY %
LD ETHIR PL(W) AR His 3.

1 ¢r
R=c jo V(t)-1(t)dt. 6))

0.010

0.006 |

0.002 fooBe

]

0 1000 2000 3000 4000 5000 6000
Frequency, £(Hz)

Fig. 5 Frequency performance of extracted loss per cycle
in laminated part of tested wound cores.
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Fig. 6 Frequency performance of extracted net loss per
cycle in lap-joint part of tested wound cores.
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Table 1 Comparison of square-wave excited loss coeffi-
cients extracted with Eq. (3).

Name Material Ay A, A,
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Wound core B |2605HB1M|8.00 x 10| 2.50 x 10%|1.80 x 10
Laminated part |, <113 101| 5 00 x 10[ 3.48 x 107 1.73 x 10°
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Fig. 7 Frequency performance of ratio of Pr to Piof
wound core B.
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Fig. 8 Mesh-divided lap-joint model for electromagnetic
analysis with two-dimensional finite element method
(2D-FEM).
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