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Fig.1 Traditional three-dimensional magnetic

characteristic measurement sensor
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Fig.2 Diagram of magnetic property testing system
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Fig.3 Magnetic characteristics test platform

2.2 HEER-ZEEANXERLT

5 B-H 258 1E N 7 0 , H 2208 2
32 B BEMR ST HRRE bl AR 3l B2 e, ELHOAS BE S0
FEAR R, 8 —E AR 22, O ke b i [l
Bt — ol R R - AR P A s U e, 25 T 5] 4
IR GBI E B 2 I ki 4, OBUH R R
JUAFIN AT TR el 2 1 ) T EL U 18] 35
R BT TR 2R 2R T B A L R BE RS A M2 2

AE , Jokss 1 IR A el TR Sk B s RIRE i IR B0
X EERS B BE B2 5 il T B 2R Bl B 7 1 TR Ak
75 T} S5 AR Bl Y 77 18] — B AR R TR R I
PR R e R T, IR B 2 BN 1K

BZ: P

K4 fR-2E 5L

Fig.4 Hall-coil composite sensor
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Fig.5 Structure of cubic sensing box
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Fig.6 «x, y, z alternating hysteresis loop

MIEL 6 Ha] LR Yy, =T 1] A s [l Ze AR
AR, A8 x By J51a) L G LR A,
AR [ AR R 7, T 2 il ey P A —
SE R DX, HEAR IR Ry (Ml I W 1< TRURE /N5
fik, B TR 25 1) S PR AR X R A% ) SRR A
AETT e B T4 R VR R0 OB 2 3 B0, SMC A
it — B A IAETE (8 0 P B D080 1y, 7 14 3
VR R e, T B0 R Bk 07 1) A7 e il PRt 22
X SRR ity PR 4 A B UK AE T A 5 18] b A
Bl TN R 17 38 1 IR T (s A4 i 2 7 1) 2 B
HSEXERE A

7 S IESZ AN AR AL B AE IR, W] LU
TE [F)— SR RETR S | =l 17 1) 52 A8 g o 45 B AT it
3 5 PE R RN 2 B AR R, w y AUTRFER
HOHIR], 17 2 AR FE 2 T AR P I 18], X AP B G
2 5 A 2 T P9 98 R T 72 A B WA, Xt i B
2 Jil i) S A A S X A B 5 ) A AR — E B A% 1) S
PEAFAE, EAh, BEFE A AN, =Bl ) AR AR
BIORFHE A, SR R A SR T i I, BB PN A 1
BB, AR
e BB

[ T
— s R

HRFE/(W/kg)

o~
T

0.0 0.4 0.8 1.2 1.6

TbE % /T
(a) 50 Hz
30
—=— x B4R
55 [—e— v I
—a— A B
20
2
; 151
®
=101
5t
0 1 1 1
0.0 0.4 0.8 1.2 1.6
T % /T
(b) 100 Hz

B 7wy =50 GO maE
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Fig.9 Magnetic properties of materials under excitation

of different harmonic orders
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Fig.10  Magnetic properties of materials under excitation

of different harmonic content
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Fig.11 Magnetic properties of materials under different

harmonic phase difference excitation
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Test of magnetic properties of soft magnetic composite materials under

complex current waveforms

CUI Yi-fan', YANG Qing-xin*, LI Yong-jian'
(1.State Key Laboratory of Reliability and Intelligence of Electrical Equipment( School of Electrical Engineering,

Hebei University of Technology) , Tianjin 300130, China; 2. Tianjin University of Technology,
Tianjin 300384, China)

Abstract; In this paper, a new type of magnetic property measurement sensor structure is proposed. The Hall ele-

ment is used to measure the magnetic field strength, B-coil is used to measure the magnetic flux density and then

the influence of the extrusion of the magnetic pole and the vibration of the sample to the measurement accuracy can

be reduced. The magnetic properties of soft magnetic composite material SOMALOY™ 700HR samples are tested

under sinusoidal excitation and complex current waveform loading, and the differences of magnetic properties in

three axial directions are compared. The effects of harmonic frequency, harmonic content and the difference with

fundamental wave on the hysteresis and loss characteristics of materials are studied.

Key words: magnetic property measurement; sinusoidal excitation; complex current waveform; hysteresis charac-

teristics ; loss characteristics



