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Fig. 1 Magnetization curves of three kinds of Fig. 2 Magnetic permeability curve of three kinds
nickel-ferro alloys at 23'C and 1 atm of nickel-ferro alloys at 23'C and 1 atm
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F1 ZEHGRASIRANN X ERERERS HE
Table 1 Composition of super-fine grains of three kinds of nickel-ferro alloys

in micro-zone analysis by X-ray energy spectrum

Composition of Molar ratio Measured value of super-fine grains Average value
mother alloy of nickel  Total count 7, Fe Ni Fe Ni

(wt¥%) (at%) (at%) (at%) (at%) (at%)
1541 69.923 30. 077

Fe-30Ni 29.0 70.154+0.27 29.8540.27
1528 70. 375 29. 625
1534 £0.413 49. 587

Fe-50Mi 48.76 1510 51. 409 49. 591 51.244-0. 44 48.7640. 44
1518 51.898 48. 110
1570 17.932 82. 068
1818 18. 452 81. 548

Fe-84Ni 83. 40 1550 18. 021 81.979 18.294+0.32 81.7140.32
1530 18. 818 81.182
1609 18. 248 81.752

10006&= o = = =
- = < < — &
Ll ~ N c) N
S N Bl erresan: B ¥l %
- c a) Fe- i
600 &5 2 & 8 g
g |5 & =¥ =
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200§ i T i [
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Yoix e S S iy
Bl4 kA SE SHZORBURAY Bl 5 #EASAKRBBMERNGEH X emat A
TEM B K Fig. 5 X-ray diffraction pattern of
Fig. 4 TEM photograph of super- super-fine grains of Permalloy
fine grains 5H of nickel-ferro alloy before and after being pressed
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Fig. 6 Magnetization curves of super-fine
grains 5H of Fe-50Ni alloy under room

temperature and different hydrostatic pressure
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Fig. 7 Magnetic permeability curve of
super-fine grains 5H of Fe-50Ni ailoy under

room temperature and different hydrostatic pressure
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Fig. 8 Pressure dependence of magnetic permeability of

super-fine grains 5H of Pormalloy at room temperature
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Table 2 Relation between pressure and msgnetic permeability of both
super-fine grains and whole piece of Pormailoy at room temperature
Composition and The regression polynomiai
Physical quantity Variance
external form of u-p(GPa) curve
Whole piece of Initial differential
4=100. 641. 370p 1.73
Fe-50Ni alloy magnetic permeability
Initial differential 14=8.16+18. 2p—24. 7p? ' ,
. . s ; 1.23X1072
Super-£ine grains 5H magnetic permeability +18. 1p°—6. 55p--0. 908p°
of Fe-50Ni alloy Constant magnetic #=T7.78419. 2p—26. 3p
1. 431072
permeability +20. 1p*—7. 774+ 1. 197°
Initial differential #=5.38-—0.169p
1.39X107®

magnetic permeability -+0. 232p*—0. 07867°

Super-fine grains 5H
of Fe-84Ni alloy

Constant magnetic #.=5.33-40. 6587

2.29X1071

permeability —0. 105p*—0. 01327°
P Ay My
16. 0 . 16. 0 § 120
: \1\/ X
" \ .r-A_J
i ¢
11.0F g, 6537Gpa > 1302GP2 0. 0327Gp, 12. 0¥Q

T

(a) 0. 0001GPa
6. O} L1 2 aaaal 4 Hi 8.0-_

+ 2.1302GPa '130
(b) A 0.6635GPa
0 0.0688GPa
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Fig. 9 Frequency characieristic of

initiai magnetic permeability of super-fine powder

(a) and piece (b) of Fe-50Ni alioy under

different pressure

Fig. 10 Frequency characteristic of _

initial magnetic permeability of both super-fine

powder and whele piece of Pormalloy

under room temperature and 1 atmosphere
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CONSTANT MAGNETIC PERMEABILITY AND ITS
BOTH PRESSURE AND FREQUENCY CHARACTERISTIC
IN NANOMETER —SCALE ULTRAMICRON OF PORMALLOY

Su Fang!'?,Xie Bin',Chen Yunhong?
(1. Structure Research Laboratory, USTC , Academia Sinica,Hefer 230026)
(2. Center of Fundamental Physics ,
University of Science and Technology of China,Hefei 230026)
(3. Department of Physics , Normal College ,University of Yangzhou,Yangzhou 225002)

ABSTRACT By means of vacuum evaporation and condensation technique ,nanometer-scale ul-
tramicrons of Pormalloy (Fe-50wt%;Ni, Fe-84wt%Ni) were prepared. It is found out with the
method of TEM and X-ray diffraction that the composition of the ultramicron coincides with that
of its mother alloy,and the average grain size is 16nm (Fe-50Ni) and 19nm (Fe-84Ni). Under
room temperature and hydrostatic pressure of 3 6 various magnitudes ranging from 0. 000 1 to
2. 205GPa the magnetization curve and initial magnetization curve were measured to reveal their
relation with pressure. It is concluded ; 1) The nanometer-scale ultramicron of both Pormalloy Fe-
50wt % Ni and Fe-84wt % Ni possesses constant magnetic permeability. 2)Initial differential mag-
netic permeability , u varies with the pressure as follows:x=28. 164 18. 2p—24. 7p*+18. 1p*—
6. 55p* + 0. 908p° (for Fe-50wt%Ni), sy = 5. 38 — 0. 169p+ 0. 232p% — 0. 07863 (for Fe-
84wt % Ni). 3) u; of these ultramicrons decreases when f=>10MHz,but g of alloy Fe-50Ni goes
down when fZ=>1MHz, 4 of alloy Fe-84Ni drops when f=>100kHz, so applied frequency range
of magnetic ultramicron core is one-two order of magnitude more than that of Pormalloy with the
same composition. . :

KEY WORDS nickel-ferro alloys,super-fine grain, magnetic permeability ,hydrostatic pressure,
frequency characteristic.



