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Introduction

The Fe — B sysem  display: maoy
interesting properties and oo douii most of the
attention has been focused on the Invar behavior of
this alley which has a bout 35 at %Ni [1,2]. Further,
the phase which is responsible for the observed
anomalies in the physical propenies of this alloy
systemn in the y- Fee phase which evolves at a bout
38 ar %oNi. X-ray diffraction results [3] show that
the alloy system Fel-x Mix (035 = x < (0.86)
prepared by electrodeposition method.In this study
a structural trarsformation of the y- Fee phase to the
i - Bee phase was observed. The alloys with x <
.44} displayed a single phase of a — Bec whereas
thase with {x = 1.53) displayed
(4 single ¥ — Feo phase. A mixture of @ -Hee and
— Foc phascs was observed in the region of
concentration (044 < X< 0.53). Baldokhim et af,
[4] reponed the results of XRD studies and the
phase composition of the mechanically alloyed Fel -
% Nix (0.10 < x = 0.90). As milled samples with 10
and 20at % Mi contain single Boce phase, whils
those with 22, 26, 2K, at %Ni consist of two phases
{Beo and Fec), and alloy with more Ni conient a
single Feo phase. Annealing the alloys at 330 "c did
not lead to anv change in the crvstal struciure.
However, anncaling the alloy at 650 ‘c gave the
following resulis:

Samplas with 10 and 20 st %5 Ni were found
o be a mixture of Bec and Fee phases and all other
alloys with higher Ni concentratiuns have a single
Fee phase

X-ray dillraction  measuremcns  Wwere
performed on Fel-x Nix (x = 0.20, 0.35 and 0.50)
prepared both by low and high encrgy ball milling
processes 131 The diffraction patterns for the
sample with x=0.20 ball milled for different times
al low energy, show that the characteristic Ni lines
gradually shrink down with increasing milling time
and & — Bec FeMi phase appears afller milling for
200 hr, and the value of the lamice paramoier
increased from a—2.866°A for 23 hr o a=2870°A
for 400 hr milling. Meanwhile, high energy ball
milling leads to the appearance of the ¢ —Fee Fe Ni
phase after 20h of milling, with a lattice parameter
simiilar 1o that observed in the low enerpy process.
In the case of the sample with x = 0,35, high ¢ncrgy

hll

raiilirg produzes the y- Foo Fe b phase after 36 -
nf miling Nouily the sample witd x = 030 b both
baw asd Ligh ergegy miiling provesses, mselein -
Fco formation afier 200hr and 22 hr with Hattice
parameters of 3.588 "A and 3.592 A, respectively
In the present work, the other 3% elements such as
Cr have been introduced 1o the Fe — Mi system. The
¢iTect of this substiution on the structural propertics
have been investizated. X -ray diffraction is used to
monitor the structural properties of these allay as Cr
concentration is increased.

Experimental Techniques

The allov serics af Fepas Nigae, Cry with
»=0.0, 0. 10, 020, and 0.30 were prepared by arc
furnace, melting the proper amaount of high purity
(at jeast 99.9%) Fe, Ni and Cr under argon
atmosphere. After the intial meh, the alloy were
twrned over and remelted 10 ensurc good mixing.
Care was taken lo minimize eny loss by
vaporizlion. In each case the losses in weight
ranged less than 1.5% from 10 or 15 gram ingots.
Specimens for X-ray <todies were cut from
different parts of each ingot and then crushed to
fine powders in a steel mortar. Cach alloy was
gezled in quarte wbe under vacuum and annealed
for 24 howrs gt 800 ‘¢c. The samples were slow
cooled for 72 hours using a temperature control
device.

The alloy samples for the X -ray diffraction
were prepared by sprinkling the alloy powders on a
piece of tapc that has no structural peaks. The
samples were circular in shape with a diameter of
2.5 em. The structure of the alloy was investigated
by ¥ ray diffraction using a Phillips PWI1729
diffract meter with Co — K a radiation {= 1 7902
5°A). The dilfraction parems were recorded over
the angular range {407 < 20 < 1107).

Results and Discussion

The recorded dilfraction patems of the
alloy systems Feges Migis_, Cr with x =0.00, 014,
0.20, and 0.30, are shown in figure 1. The results of
the structoral analysis are listed in table 1. The
structural analyses show that the patterns for all
samples are consistent with a single Foc type phase,
with a lattice parameter increasing from 3.578 *A
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up 1 1AM A with increasing the rate of Cr.,
Comparing the lattice parametar far the Foe phis
with tha: of pure Mi [a=3.52 "A), we find abouz 2%
expansion it the Fee celll This s beccuase the
aramic radins for ke (o = 1241 "A) 15 small o
that for N (e, - 1.243 "A0 [6,7]. Substituting Ni by
Cr resw'ns in oo additional incresse in the Jalice
parameter  siace  the  alsmic radivey for O
(te, = 1332 A% 3% large ibarn thek tor both Fe and NI
1 i5 worth noting thai we some lutlice cxpansion in
the Fee phose. Baldokim er af, [4] found that the
Feo phase could be due Lo thie fact that this phasc
haw g close — packed steaeture, and i 12us case the
sz o7 the doms is expecled o play an important
role ke Jallioe pnrannter l'-‘.'_l
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Figure {13 Xeray diflraction palicens forFe .
Mz, CrySamples

Tahle 1: The avgolar posttion (28 of the

ditfraction lines, the corresponding d-spacing,
Mille iodhices fhkl}, the som of sgoares of miller
imlices N and the lattice parameter (aF for each
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l'e cortinue work with dbis serios, 11 ds
irteresting oo oblain mogeclic aad  Temnal
expansion tiformativn on ke Tnver phese whie s
sill need W Lwuse o i, since FeMi, are
Foromegnetic 3™ transition metals bul Cr has o

upgnetic momenl aligned anifrananncriclly.
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