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Phase change of the metastable phases in Al-Fe alloys

at elevated temperatures*
UDC :619, 715’12 : 621, 785, 3:620, 187

Harumi KOSUGE** and. Hideo TAKADA**

Rapidly solidifed Al-0.6%¥e and Al-0.8%Fe—0.19% Mg alloys containing metastable AljFe and Al Fe were
isochronally and isothermally heated at elevated temperatures. X-ray diffraction and optical and transmission
electron microscopies were carried out on the phase change of these metastable phases. The metastable phases are
directly transformed into stable AlFe not through any intermediate compound. The phase change mainly
proceeds in the following process; that is, dissolution of the metastable phase in matrix and precipitation of Al;Fe
phase at fresh sites of dendrite cell boundaries. The activation energy for the change is evaluated to be 70 £ 10

kcal/mol. The rate determining step of the change seems to be diffusion of Fe atoms in Al matrix.
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Table 1 Chemical composition of the specimens
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Fig. 1 Variation of X-ray diffraction intensity of
the intermetallic compounds with soaking tem-

perature.
a) Al,Fe and Al;Fe in Al-0.89 Fe alloy
b)  AlFe and ALFe in Al 0.6% Fe alloy
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Fig. 2 Isothermal decay of X-ray diffraction in-
tensity of the metastable phases with soaking time.
a) Al,Fe in Al-0.89, Fe alloy
by  AlgFe in Al-0.6%, Fe alloy
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Fig. 3 Temperature dependence of decay time.
t:  decay time elasped to a half level of initial
X-ray diffraction intensity
T: soaking temperature

Photo 1 Optical micrographs of Al-0.8%, Fe alloy
a) as-cast
b} soaked at 450°C for 1 hr
¢) soaked at 580°C for | hr
d) soaked at 580°C for 27 hr
e) soaked at 640°C for 1 hr
f)  soaked at 640°C for 5 hr

EMHIEF Y RS A b - v ARNET TR, BRR
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Photo 2 Transmission electron micrographs of
structural change in Al-0.89%, Fe alloy isothermal
heat treated.

a) as-cast

b) soaked at 500°C for 1 hr. Note, nucleation
of AL;Fe interface.

c)  soaked at 580°C for 1 hr

d) soaked at 640°C for 1 hr. Note, the bound-

aries in particles.
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Photo 3 Insitu observation of structural change at
615°C in Al-0.89%Fe alloy.
a)  as-cast

b) 20 min

c) 40 min, precipitates in matrix
d) 60 min

e) 80 min

f) 120 min
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Photo 4 In situ observation of structural change at
580°C in Al-0.69, Fe alloy

a) as-cast
b) 15 min
¢) 40 min
d) 65 min
e) 90 min
f) 125 min
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Table 2 Diffusion of Fe in Al

Do Q
Method Researchers
(cm?/sec) | (eV)
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