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Fig. 1. Geometry of the electromagnet a, b, ¢, d
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Fig. 2. Time variation of exciting current I and
generated magnetic magnetic field B by ca-
pacitor-discharging method. Capacitance C
=370 uF, charging voltage =400 V.
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Fig. 3. Time variation of exciting current I and
generated magnetic magnetic field B by ca-
pacitor-discharging method. Capacitance C
=187 uF, charging voltage = 400 V.
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Fig. 4. The magnetic hysteresis loop and time vari-
ation of magnetic field H and flux density
B of a SiFe sample driven with contineous
sinusoidal mode.

o] z3he]7) wlfol ALY 7] wbAl wkA Al A&t
Wzl 7)ok FEZ 7)ol 2fste] AAE4 3
10Hzoll 2] AR 2] ¢iod e 2k 3 Q °l“1 10 Ag
23} Al af| o] =}l peak 2)+= 0.2 Tolv] Q4418 55
Woll Eafsled £x Al 7o) 2418 = Aegc) A=
Aol B2 0,65 X5 X 22 mm*e] 4] 5ute] 289
Z47A 5 Fig 59 3ton] oluji= A 2345 #] globr
FA7] gAd yhale 2 2L qlr)sleict Fig 59 (A)
(B)= Z-AE 190VE 3te] Ho=b4-g 289mT=
glol Aol £33 el ol I, B-t FAolwd (C)= HES
4vi 2 el sled minor FA1P BaE HA L4 QA
g Zelrt. o1& major W minor FAlell veh 9l Ai
kA wW3lE digital sampling®l a5 wjFo|w] B-H
Aol M= AA st B+ W I+ T4 dgH o]
o] it} Fig.62 #wl7 <efels felz 5| 7]3k9{o)
Ni, Co, 53 NiFe, Fe2] uluk8- 2 x 107° torre] #A34
ol 5 x 1073 torre] Ar 7|4l 9] 2 A/s o] Zakd g

2 me} 5718 RF ~¥2{elg} dlutigo) o8 $4 S =
Aek Aojet |59 27| 7Tmm x18mmo]nd nbat
o] Azpe oF 2 mgol ¥haht VSMoll 2 sl 7heq]
< ¢4 gk,

V.d &

o o 5L okl A7l 434 AR, Aol
Y5l 7z 243 1

5 HaAe)
fo) A, B4 A AR vl 20 mT /A

0

)
A7) 84S % P52 A

=7



~ 124 -

B=1.8T
MHo=.24 T

—1.387

Moty =.29T

B=1.387
HeH=. 051 T

Fig. 5. The magnetic hysteresis loop and time vari-
ation of magnetic field H and flux density
B of a SiFe sample driven with capacitor-
discharging mode.
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Fig. 6. Major loops of several thin film samples. (2u
m thick, 7mm wide and 18mm long) H,:
peak value of applied field. H.:coercive
force, I.:saturation magnetization
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A pulsed electromagnet with silicon steel core driven by alternating current or oscillatory decaying current using
capacitor discharging method for measuring magnetic hysteresis loops, magnetostriction and magnetic anisotropy of
high coercivity magnetic sample is built. The general formuli for various characteristics of the electromagnet with
given geometry of iron core and turns of copper wire are presented. Using these formuli, an electromagnet with 46
mm X 32mm of core’s cross section and 28 mm of air-gap is designed and built, its magnetic field to current ratio of
20 mT /A is linear up to 0.49 T. Combining this electromagnet with an analog integrated fluxmeter, a magnetic
hysteresis loop can be easily displayed major and minor loops of thin film or strip at once.



