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The Formation Behavior and Thermal Stability of E¢ Eutectic
Phase in Unidirectionally Solidified Al-Fe Alloys

Hae-Ryong Jung

Abstract

Eutectic and off-eutectic Al-Fe alloys were unidirectionally solidified at the solidification rate of 1~50 mm/min under the
temperature gradients 75~80°C/cm. The investigation has been carried out for the microstructural variation, phase transition,
mechanical properties by means of detailed analyses of stress-strain, micro-Vickers hardness and scanning electron
micrography. The thermal stability at elevated temperature has been studied on Al-AlFe eutectic alloy held at 600°C for O~
150 hours. When the solidification rate was less than 10mm/min, the X-ray diffraction and EDS analysis showed the
presence of Al,Fe compound. As the solidification rate more than 20 mm/min, Al-Al,Fe eutectic phase was transfered into
Al-AlFe eutectic phase. The mechanical properties of unidirectionally solidified off-eutectic Al-Fe alloy is better than those
of unidirectionally solidified eutecic Al-Fe alloy Maximum ultimate tensile strength was obtained in Al-2.25% Fe alloy which
was unidirectionally solidified at the solidification rate of 20 mm/min. The metastable Al-AlgFe phase was transferred into

stable Al-Al;Fe phase at 600°C held for 150 hours.

1. A =

WA ow FAEAY 32 S Qe S347]
Az 4 9l3, In-situ
compositer= G& ¢HAJo] -3 But ol 33
o 7W71E S o E A RE7] wio A A

o] Fsirt.
Al-FeA F-2 A2olA Feo| &3lxr) vi-$- Ao
57t 2R EAJ3] Wil 187kE A IS T
3l7] A3, HAA S o4 71F] A 3l F
742 AHEE A o= aA el

a2 HE AR 529 AlFe -2 250°C
o] 2ol A= 757‘4% ZA37F A9 dez] 7] o
ol #37] %5, HE 728, 3535 e A7)
F-Fo AR 5 e AEE I L2, o]
A A% Wol Aaslo] Fri1-4]

AlFe 2] Sl Y BE7 HFEL
AlFe A}, AlgFeA) & Al FeAl o] gl oo AlLFe AR

™ In-situ composite =S

(Received November 11, 1998)

W74 7} 1°Clsec ©]3}, AlFeAr2- 1~10°C/sec, Al,Fe
- 10°C/sec o)A+l =) A4 &eh5].

FHRA H2o| ALFedta e dwY SwA7d
Al-AlFeA 4574318 2gA8S A2 o
Al-AliFeA| #7438 E3das A8
Fsht Aol BdsHoly 2o v
o s17] wiEel Afds Eote AU A ¢
HA 2] 2 Fed] 7% 2 Su5xEe] A
grEl 2713}ellA] Al-AlFe Al A+74318 B3A18E
Az 4 QrH3]. Al-AlFe -FAAHEs - A 1
2 FZAA o 2 Jelr] o ARE A A
L} AlgFee] & gl&R Ao 7] wlF-ol] 94 QA A& =14]
okoe)ety Az,

mefa] B A7 Al-1.80%Fe Y 2.25%Fe 2o
A dulsl L9 £ 5o o2 2 EE daksin A
A g)= AH8Ale] £l Al FeAlo] AlgFeAlo 2 ol
HE 2404 sk ed, 44ae st of
E71AA B4 2 dA AP E v A ES .

Z-9 & 7] Al A & 3F(Dept. of Mechanical Materials, Tongmyong College)



~72- dubsk 251471

AR S4B, FA4 ANSYR 940

A -AAE

2. Algdi

Uul3F 278 A 8L 99.99wt%hAlT}; 99.9wt%
Al A3l A|F3kgc}. Al-Fe 332 £+
ola2 L 7}AR Y72 §AH A7)|AREE A}L-5}e]

AA ALe TEE R0 ErhelA S84 F
aAe] AREANOT Fel Lukdol HAAA Lalst

Aok dupEF a8 AR FxE 800°Ce §E-E
350°CE 9= 6 mmd X250 mmLe] ZF3 | =
3l A F3g et Table 1> UBFsF S8 A|H 2]
313tz & vepd 7ot}

dvbekg-ai= dukEF o8 AlHE 6 mmd X 150
mmlL2] 3458 o] @] Bridgemannd] 1}SFA]
2] [6]e1] AFsi3ted, 900°CE 1A 7} F3F A A7 5 4
upe 3 AZeh olw) - QA fale] LE
FHl= 75°C~80°C/emyd ow, €74 EE 1~50 mm/
min$ T $3 B 458 42T WA $lsted
oh2Z7hng Fshech.

SEM A #3e 3% $u¢ A8 g3 A%
A A ol|A S7H}ES & 3 cm HolAl X A4l 1cm
A7 E -aubsky R0 2 Rﬁ‘:"ﬁ]-cn] 40%NaOH <=
Lo g 23071 BWAIR 7] & 30%HNO; 8- o7
PN TS AAST BRNA) BT dPFET
5o uE AEALY £59} A HAL s}
71918t SEM¥E-E A 1oj = EDSE FH#A 3}
wow, dukaF S5k A9 JdHE 5%NaOH <
|02 AsHA FAXA A EE AATF =5
3 3}3+E-S X-ray diffraction®™] &2 £4]3}¢ic}.

dES5A2 SEM 23| 3-8 A|H| T S v
B3l dulg F vA v|AAAEAR SA G
c}. o|w} AJR 3L 300 g o2 3o A2 A
HRAE Z0]7] Y3l FY AlHAA 73 FA 3|
22 | oF HhX| & v{e]3 1 FFFo= 3

WA e FAHLE FURAANA dutsF F3A4Z
5708 Aldg Sk e 2 HIHE 27 4 mm,
E42A9 16 mmE FUATE F SRty on of
9 AgEEE A AYHAA 1 mmminZ AHEHA

_J_z]-

Table 1. Chemical composition of specimens (wt%)
Elements Fe Si Al
Alloy 1 1.80 - bal.
Alloy 2 2.25 - bal.
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Photo 1. Scaning electron micrographs of transverse section

in unidirectionally solidified Al-1.80%Fe alloy.
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Photo 2. Scaning electron micrographs of transverse section
in unidirectionally solidified Al-2.25%Fe alloy.
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Fig. 1. X-ray diffraction Patterns of unidirectionally solidified
Al-1.8%Fe alloy. (a) R=10 mm/min b) R=20 mm/
min.
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Fig. 2. EDS point analysis of fiber compound in Al-1.8%Fe
alloy. (a) R =10 mm/min (b) R =20 mm/min.
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Fig. 3. Change of ultimate tensile strength as a function of
soliclification rate in Al-Fe alloys.
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Fig. 4. Change of micro-Vickers hardness (Hv) as a function
of solidification rate in Al-Fe alloys.
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Photo 3. Scanning electron micrographs of transverse section
in unidir-ectionally solidifed Al-2.25%Fe alloys
held at 600°C for 0~150 hours (R =20 mm/min).
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Fig. 5. Change of micro-Vickers hardness (Hv) as a function
of holding time in Al-2.25%Fe alloy held at 600°C
(R =20 mm/min).
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