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Ordered Structure of B2 Type and Magnetic Behaviors

in _Deformed ‘Fe-Al Alloys.

Masayuki HASAKA, Takayoshi KOGANO and Hideto KOGA

(Department of Materials Science and Engineering)

Changes of the ordered structure of B2 type and magnetic properties with

the deformation in Fe-34.1 at%Al alloys have been investigated by experiments

of Mossbauer effect and X-ray diffraction.

The deformation by filing produces large numbers of antiphase boundaries

across which the atomic distance expands by about 1/18.

Many Fe atoms with more than 3 Fe nearest neighbors at antiphase bounda-

ries induce the transition from paramagnetism to ferromagnetism.
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Mdssbauer spectra of Fe—34.1 atg5Al alloys.
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Table1 Observed values of the fraction
of Fe atoms with N Fe nearest
neighbors Py, effective magnetic
field Heer and isomer shift § in
the filed Fe-34.1 at%A1l alloy.

N P |P, s S;;PN et s
N=3 (kG) |(mm/ sec)

0~2 0.609 —_ 0 0.171

3 0.101 0.26 71 0.093

4 0.091 0.23 134 0.098

5 0.075 0.19 170 0.078

6 0.065 0.17 196 0.067

7 0.035 0.09 223 0.054

8 0.021 0.05 248 0.069
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Fig. 2 Apparent lattice parameter ani:
in Fe-34.1 at%Al alloys.
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Fig. 3 Lattice parameter a, and stacking

fault probability a in Fe-34.1 at%
Al alloys, filed and heated (Q),
slowly cooled (A); Fe-19.8 at%Al
alloys, filed and heated, (@), slowly
cooled (A).
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Fig. 4 Ilustration of the production of
an antiphase boundary by slip in
FeAl alloy with the ordered struc-
ture of B2 type.

Table2 Formulas for calculating the
fraction of Fe atoms with N Fe
" nearest neighbors Px at the mat-
rix and antiphase boundary in

the Fe,,, Als, alloy.
Pr(Fe)=(a+y)/4, Py(Fe)=(a—
¥)/4, Pre(AD)=(b~y)/4, Ps,(Al)
=(b+y)/4, where y is the par-
ameter of B2 type. The summa-
tion over n and m is done in the

case of n+m=N.
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Table3 Calculated values of the fraction
of Fe atoms with N Feb nearest
neighbors Py at the matrix and
antiphase boundary in the Fe-
34.1 at%Al alloy.

Matrix Boundary
N 8
Py B, /XD, Py P, /=H
N=3 N=3
0~2 0.376 —_ 0.075

3 0.202 0.32 0.210 0.23
4 0.120 0.19 0.248 0.27
5 0.045 0.07 0.159 0.17
6 0.011 0.02 0.168 0.18
7 0.008 0.01 0.115 0.12
8 0.237 0.38 0.025 0.03
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Fig.5 Fraction of atoms at- antiphase
boundaries f and antiphase domain
size D (atomic distance)in Fe-34.1
at%Al alloys, filed and heated(C);
slowly cooled (A).

APEIc BT Huffman 5 0EIE L APB
2RV Pt THRL, BRHEA~OERE X 3
WTE2CE3R I, LLLEND, cOMEES
S ICEEHICHE & T T B e dICIIRBRIRES {110}
PUANOEICEET 3 APB Ko T AR S B

RHETROE D BEBD B,
V. & F

B2 M HIEE A b DO34.1at B AL D Fe—Al 44
FEBTHRICNT LB ERED ORBE~NEDR
T3, COEBICDNT X ZNY T —RRE XET
DHEFER LV OFO LI RMANE S 11,

(1) SE1BERTARICIENLED Fe BFE b b,

APB CBHE UTe Fe BT HBEE5RUE~NZE s
3EEZOND,

(2) APB #4412 BT BSR4 O IEART 5,
C DRSS APB ICBEEE U Fe FFicE#irhd Fe
FF S B - rlRPHEEAE LT0 3 SRR
%,

(3) APB IKBEEL 7. Fe RF2H Fe FEF0AY

EBHISHLUEDBEDS, BRTEEIIBRUE~E
B35,

ARLERTTHICH D, FUNKETZHI 8
BHER, WERDRE [EHZBT IS oF
B, BXO Mbsshauer RO EBR O EEAE-T
BN ERELT, CCiKEHDEEERT 5,

3%, HEIRBAEEHRLE Y 42— FACOM
270—20 8 XU HINAKZEA R E B+ ~ 4— FACOM
M-190PPS i€ & = 7z,

References

(1) C. P. Huffman and R. M. Fisher :-]J.
Appl. Phys., 38,735 (1967).

(2) G. K. Wertheim and J. H. Wernick:Acta
Met., 15,297 (1967).

(3) A. Taylor and R. M. Jones :]J. Phys.
Chem. Solids, §, 16 (1958).

(4) H. Okamoto and P. A. Beck:Met, Trans.,
2,569 (1971).

(5) K. Oki, M. Hasaka and T. Eguchi :
Japan. J. Appl. Phys., 12,1522 (1973).

6) C. N. J. Wagner, A. S, Tetelman and H.
M. Otte : J. Appl. Phys., 33,3080 (1962)

(1) A. J. Goldman and C. N J. Wagner:
Acta Met., 11,405 (1963).

(8) #m, W, HEE, IO : AX&BPREE, 31,1321
(1967).

(9) M. Hasaka, K. Oki and T. Eguchi:Trans.

. JIM, 18,751 (1977).

10 PR : B3R, 11,315 (1976).

) W. A. Rachinger : J. Sci. Inst., 25,254
(1948) . .

12 A EBERAR (777%) ,p. 191 (196D



