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The Effects of Current Adjustment on the Preparation of Fe- Al Intermetallic
Compounds by Field- Activated Combustion Synthesis
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Abstract Fe- Al intermetallic compounds were manufactured by using the field-activated combustion synthesis proc-
ess. Effects of chemical composition(Fe:Al=3:1, 2:1, 1:1, 1:2, 1:3), compaction pressure(150, 250, 350MPa) and electri-
cal resistance on the reaction were investigated in this system. As the molar ratio of Al, compaction pressure and elec-
tric field increased, the combustion temperature and velocity were increased. The influences for reaction with current
adjust way were investigated in this system. But in the absence of a electric field, the reaction could sustain a non-
steady combustion wave and was not completed. The reaction products were characterized with X-ray, SEM and
EDXS to determine the structure and composition.
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Table 1. Composition of Raw Materials.

_ Chemical Composition(wt%)

| Mn Mg Ni | Cr Zn Cu | As | N | si Al Fe
Fe | 00517 | 00001 00232 | 00133 | 00008 - . - . bal
Al | . . N 017 | 0001 | 0027 | 001 bal 03
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Fig. 2. Experimental apparatus of FACS system.
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Table 2. Reactivity of SHS method with varing Preheating Temperature.

Preheating(C) 200 300

400 500 600 700

Reactivity X X

X A 0 0
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Fig. 3. Initial current resistance of sample with varing compres-
sion pressure and composition.
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Fig. 4- 1. Combustion temperature profile of sample with varing
composition(250MPa, 100A=> 100A).
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Fig. 4-2. X-ray diffraction of product with varing composition

(250MPa, 100A= 100A).
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Fig. 4-3. SEM photograph and EDXS pattern of product(Fe:Al=2:1, 250MPa, 100A = 100A).
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Fig. 4-4. SEM photograph and EDXS pattern of product{Fe:Al
=1:2. 250MPa. 100A = 100A).

o} Ale] ZAo) 3:1, 2:1 W& Fe.Als2] Aol A9
olZoj AR ok FeAlel Aol &asiict 23y
Al9) ko] WolAl= A, F Fedt AlS] Aol 1:1,
1:2, 1:32 ol FeAl, ©]8)o) FeAl:2) RS 83+
t}. =3k o] A% Eolgk L Fest AlS] £Ao] 1:3¢ A
© i o} Fig. 4-22] Fest Ale] Aol 1:2, 1:3¢
7Aoo n)wslgde o WA AZE peak’t ebdthe A
o)t}. o] peak = F o Fig. 8-1o4% e A=)t uh-g F
Zul2 gAsA] g o 15027 AFE AEsh wkS
% 289 252 °F 600°C olAdolA 15027t FAAAE
o Fes} Al9) Aol 1:2, 1:3¢ A$olx Jepgch 2
222 2% o7l B AF7} Al o] F-oiHef 3zt
AF7tA ) AHEL ENR Fe-AlAS) W8] 2Ax
£ Fig. 60 Yehlgdch, uk-g-o] doju}r) Ajatstd g3 o)
o Alo) gia] golde) 2 Ho] Fe gizk Fell A5
Z o]ojA] Al §¥o] Fe latell Bt Fe dzte} Al
o] Alw apojol F&7sbgEo] AAE7) AlEtste F
1hgo0] Tupn g Fe-AlA F47313HE0] A45H<e
olch. gk AlHAA S 7]Fo] gol LAstE
b 2= gl ole} ZFo| 7|Fo| Wel WAEE o=
2 o2 W3l 27 ukg A] A Ui EAEA
2o o)) WA E tevt A5 wE whg o]
Yzt o) Fof u]x who 2 wxuriz] Fate EAhE

=

]

ot 2 J
i1

N o o

£ 3

-

x o W
+

)
tlr



714 - AF A - QAY (FACSH 2% Fe-AlA F470A¢E ] A2 %A 9% 685

Temperature( °C)

0 s 100 150 200 250 300 350
Time(sec)

Fig. 5- 1. Combustion temperature profile of sample with varing
composition(250MPa, 0A=>5A/10sec).
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Fig. 5-2. X-ray diffraction of product with varing composition
(250MPa, 0A=>5A/10sec).
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Fig. 6. Schematic diagram of Fe- Al reactive diffusion mecha-
nism during combustion synthesis.
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Fig. 8- 1. X-ray diffraction fo product with varing composition
(250MPa, 100A=>100A, 150sec).
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Fig. 8-2. SEM photograph and EDXS pattern of product(Fe:Al= 1:3, 2560MPa, 100A = 100A, 150sec).
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