F39E  FEM A b % W Vol.39  No.6
2003 % 6 A 592—596 T ACTA METALLURGICA SINICA June 2003 pp.592-596

BE - SRREIRRE NS BV &R R SIRE

MLy R
(R A ER RS S S LR AP L, db3T 100081)

=
(EEIM N 2 £, JL3E 100037)

W E AURHERaNTEHETERESS FersSioBia fl (FeNiCr)rs(SiB)2: tN & /&, M RAHEMIT (DSC)
WET WL BERALEE, FRRTEZ 350 CHEMAIE XM EBEBTCIER ERERBIRE FHBBEL. Nemin DSC
HR A R R DSC fi&i &, {2 (FeNiCr)rs(SiB)22 B RMMEERT D, SLBEEHARE EREINE
IR K, W4 R ST B 2R )RR B B EL B AR &, XTE T RS R SR XS B0 S B i TR AR A R
EJERMNE . EFBERET, NSRS PHONN A 84 MPa: EREKET, WA IENEREGKEKSE K7y
ERH 27.5 mm 5N 18 mm. {4 RECE P 4R E AT IR, TREAE T EROAEL, MENER S
S—BYEERNHBHENNR, X4 0 SR B R R R TR A SR, (B L R

AT FRELE, VSR, B AEAER

hEZES %S TG113.225 TG139.8 XHWAHRKIAE A  XEHES 0412-1961(2003)06—-0592—-05

MAGNETIC PROPERTIES AND INTERNAL STRESS
MODEL OF Fe BASE AND Fe-Ni BASE
AMORPHOUS BIMETALS

CHEN Wenzhi, ZHOU Shaozxiong

National Amorphous and Nanocrystalline Alloy Engineering Research Center, Central Iron and Steel Research Institute,
Beijing 100081

CHEN Jinchang

Department of Physics, Capital Normal University, Beijing 100037

Correspondent: CHEN Wenzhi, senior engineer, Tel: (010)62182220, Fax: (010)62182751,

E-mail: wchen@amorphous.com.cn
Manuscript received 2002—04—28, in revised form 2002-07-05

ABSTRACT Amorphous bimetal ribbon of FergSigB;3 and (FeNiCr);5(SiB)2s was prepared with a
double—chamber—crucible technique. Crystallization temperature of the bimetal ribbon was examined
by differential scanning calorimetry. The bimetal cores were annealed at 350 C with longitudinal mag-
netic field. DSC curves of the bimetal are practically the superposition of those of the two components
except a new exothermal peak of (FeNiCr)7g(SiB)22 layer. Hysteresis loops of the annealed bimetal
cores were measured. Although treated by field annealing, the bimetal cores are hard to be magnetized,
which is attributed to the internal stress caused by the cooling process after annealing because of the
different thermal expansions of Fe;gSigB13 and (FeNiCr)rg(SiB)22. At restrained state, the internal
stress in the bimetal cores is calculated to be about 84 MPa. When the cores are relaxed from the
bobbins, they will contract from the mean diameter of 27.5 mm to 18 mm. However, the stress in the
bimetal cores becomes more complicated rather than released. The complicated stress in the relaxed
bimetal cores makes them even more difficult to be magnetized.
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LR RAWFERESLSSEMLERS BETH
¥, %) 5~ FergSigBis Fil (FeNiCr)rg(SiB)aa.
AASBREPRERES. AESKREL TEERSH
BTHE& LRSS EREEGH. AT HEH R
A N HEEZDNEBE, Ll FersSioBis HIGHEE,
(FeNiCr)7s(SiB)ae W EHE. N TREHFE, UTH
Fe7gSigB13 #RA F, (FeNiCr)rg(SiB)as A N, —3&
KIS E/FRH FN.

ERNEBEHMZ X HENHFIELTHIESS. B
Perkin—-Elmer Z REAM BRI E iR B8 B EHH
X &@# M DSC dhse, FHEEEY 10 K/min. FH
OB TR YERE IR 1 BR, H P B B R R A B
Eg sk B g WEEH FN gy 88 60 um. A
SHEMENENSBERBE, MES—ZHNEEAY
30 pm.
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SREFLN 700 A/m. F#% HEW3257 BIREHE[E 28 5 50
MR BN & B (RIRRGET) MR BRI E L.

K B SE B A & Bk S R RS TR T, 5t
Bk, B LR A R R R R AR R B (L
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X4 B Bt B [ 28
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2.1 Wa&Ri DSC gk
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FEVHRLTAS N BEHARE.
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Table 1 Physical parameters of the two kinds of amorphous alloys

Material b, mm d, um Density, g/cm® B, T M,107% 85, C 6Oy, C o,10°% E, GPa
Fe7sSigB13 10 30 7.2 1.56 27 410 550 7.6 125
(FeNiCr)7g(SiB)22 10 30 7.7 0.77 15 360 470 11.7 127

Notes: b—width, d—thickness, B—saturate induction, M —saturate magnetostriction, §c—Curie temperature,

fcry——crystallization temperature, aj—linear thermal expansion, E—Young’s modulus
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Fig.1 DSC curves of amorphous Fez73SigBi13, (FeNiCr)7a-
(SiB)22 and their bimetal ribbons
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Fig.2 Hysterresis loops of bimetal cores at restrained
state (cores on bobbins) (I) and relaxed state

(cores removed from bobbins) (II)
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Fig.3 Internal stress model of bimetal cores

(a) a segment of bimetal core at restrained state
(c) schematics of deformation of the bimetal core

(e) internal stress in the bimetal core at pure bending state
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(b) internal stress in the bimetal layer at restrained state
(d) a segment of bimetal core at relaxed state

(f) real internal stress of the bimetal core at relaxed state
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