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Fe-based amorphous alloys containing Al or Ti as impurities
become surface-crystallized during casting, with a resultant
deterioration in their soft magnetic properties. This phenomenon
is known to be caused by compressive stress induced by surface
crystallization, but there have been few systematic investigations
of this compressive stress. In the present study, the compressive
stress was found to range from 1 to 15 MPa, and is proportional
to the ratio of the surface crystalline layer thickness to the ribbon
thickness. The deterioration of the core losses has been evaluat-
ed. This result shows that the deterioration is mainly caused by

the compressive stress induced by the surface crystalline layer.
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Fig. 1 Schematic of the set-up for investigating the influence
of tensile stress on magnetic properties.
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Fig. 2 Schematic of the relationship between tensile stress
and core loss.
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Fig. 3 X ray diffraction profiles of alloys containing Al.
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Fig. 4 X ray diffraction profiles of alloys containing Ti.
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Fig. 5 Effect of the tensile stress on the core loss of the
alloys contaming Al.
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Fig. 6 Effect of the tensile stress on the core loss of the
alloys containing Ti.
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Fig. 7 Ribbon thickness dependence on the compressive
stress caused by surface crystallization.

MR @ T, TIEFMIZI~5 MPOEI TS >z, AIEH
MCRERISHIIRERRICED, ST 3 EHmas
H DA, TIEHEMTRERGH ORBRFEIZAISEH I
AN E .

4. £ =B

41 EREEOBRAEHERLICLIERED

I TR AT & 92, MERALIC &5 ERS N E O
BUCIRE LT B AE B R DR e A, AETICIHREEEN B e
5. TNRMRBORAEELTVIbDEEZ BN
5. Fig. 8 ICHRBOELORERFEZ AT, MAED
BEHRE 7V —mE e —AmEn I ONTHIZEL, £
LEGHLEMETHD. FF713AL, TIRFIZOoWT Ty
FL7ZbDOTHD. WA LS, IWEDHKIZE bW, #Edh
BORZIEATHERBR LN, T, BRI NOK

1
3 g
N3
— w
s £os
ool
SIS
“gﬁ
= B
a8

020 25 30

Ribbon thickness ( « m)

Fig. 8 Crystallized layer thickness of the ribbons as a func-
tion of the ribbon thickness.

1375

NI | -El ectronic Library Service



The Magnetics Society of Japan

& & LRI, MREEOERZ, AlGHEM TIIRERRIZE
bARWABICHERT B EIRICH B0, TieHHIIRERE
AP ENT ERBBR SN

Fig. 9 I, #fRAbic X 2 EMIG N LREREOEH: L IRE
DOROBRERT. EREORES LHREDHZ B> DI,
ERLBRBEORB BT 2D THD. I 71, Al Ti
RFEZ20T7Fay b Uk, #EEALiC X 5 ERES 3R
WAL, TIOREEICBIRE L, MREOES EIREO Ik
LTEATHZ ENEBIN T, fRkIz X5 RS 1k
TEREORELNZR L TWALEL LND.

42 BRECLIEBEHEEREE

—fic, FelbIbRVEHEHIL, AMPIEEETRVEETD,
BHOREBENE ESHEROMEAEE IR 2D, #iK
SAEEMNET T2 ERMESh TN, L Lasb,
SERITE UTe20~30  pumOAREMBEN T, IE#XIZE S
BHOBIET RN EPHERS TR Y, Tz as
LG &OBHORITFERILOREC LI D EELS
N5, WEREHICEBELERT LT, HBRbick3E
RIS BN, AERR U TS R O T REC Ay BelR I K D REIX
DEADBEZ BB,

Fig. 10 i, fEEALIC X 2 FERERS 7308 % 7o & 3 RERUAS
PG &, TN N ORTFICE DR m%RT. BN
&5, RAFE DR 1X, 3R IR EHIN Uz WiBE D8R
(RERD W&, IRAE Do, b 55 MPad)k S TO#:
HOFHMEV L OEER DD THY, ZRUSDREF

2 BB AT, W ERH R A E BNE W OBREAD

— p—
o] w

W

Compressive stress (MPa)

<

0 0.02 0.04
Ratio of surface-crystallized layer thickness
to ribbon thickness

Fig. 9 Relationship between the compressive stress and the
ratio of the surface crystalline layer thickness to the ribbon
thickness.
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Fig. 10 Dependence of the compressive stress on the core
loss deterioration due to surface crystallization stress. The
core loss deterioration due to other factors is also shown.
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