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Fig.1 DSC curves of different compacts
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Table 1 Reaction peak temperatures and reaction heat of

different compacts

Compact Fe:Al T/C AHI gt
RM1 3.7 547.7 -485.5
RM2 4.6 551.5 -589.8
RM3 5:5 558.5 -538.0

TH ARG, ¥ oMM, K2 AT Fe-AL R
L4 B TR0 AL A B o v A s 31 Hh 3 2 T 41, AllsFe,
A1 Fe Als brifE A= it iR, Hik N FeAly. FeAl. H
Kl 2 b & PRI SN AT A, 3 Bl R R AE 680°C 1
BRI EE NP, 45E R R oo,
WITHEA R R B R BP0 & &, FERIEER 2 F i1
PrRdEA S, BT 3 MR IR ES I N Ak, 45 R
W 3 Fron. i 3 7l 41, KK RML BT R 7840 )
o ALEIR, bR AR, KT RM2 BN A
FROR & AlygFey, MIMEA R MEIR R BH#. BT E
W B — AL, S EE bRl 2 1 RN RV T
FRAE, H 3 P R R S RL R KN AR
2.2 IREREXMRR MR MR

Kl 3 AR RM2 4357 530, 540 ‘CHE4E 5l it
) DSC #i2k. B 3 AT A1, 530 C el af 1 s B #
N-538.50/g, FERELERTIEIRN 91%. 540 Cheds)n,
WEEI AT IR E 2. fEmiE B, T 21E
AHGE R, fE 547.4 C i AR /D BRI, 1R
650.6 ‘CHIRBIII MG, HIBHE/N.

PRI PR S BRI, B4R
JEHR RM2 43 57 530, 540 CHeSE Gl FEA . K
A XN Fe, B X NEAE Al C X8 A Hh [E] i %
7. RESIRE N 530°CHY, Beg it Fey Al Ft 1T I,
SEG R, FUHALTC R B R B PR YIAEAE . R IR

: e FeAl
v AI13Fe4
A
° * Al
RM3 .

Intensity/a.u.

20 30 40

50 60 70 80
24()
Kl 2 680 Ciidab B IA R KR M XRD &3
Fig.2 XRD patterns of different compacts after 680°C high
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Table 2 Standard enthalpies of formation of Fe-Al
intermetallic compounds
Product FeAl FeAl, Fe Als  AlisFeq
o
AH{ 289" 6059 7198 7601  -819.7
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Table 3 Reaction products and reaction heat of different

compacts
Compact Reaction product Reaction heat/J g™
RM1 77.0% AlysFeq + 23.0% Al -631.2
RM2  81.5% AlisFes + 18.5% Fe,Als -808.7
RM3 85.0% FeAl, + 15.0% Fe,Als -725.8
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Fig.3 DSC curves of RM2 sintered at different temperatures:
() 530 C and (b) 540 C
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Table 4 EDS results of area C in Fig.4b

Element Al-K Fe-K
wl% 60.15 39.85
at/% 75.76 24.24
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Fig.7 Pressureless sintering reaction model of RM2
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Effect of Composition and Sintering Temperature on Reaction Heat of Fe-Al Reactive
Material

Wang Xiaoyi®, Wang Yangwei', Wang Zaicheng?, Jiang Chunlan?, Li Qiang®®
(1. Key Laboratory of Science and Technology on Materials under Shock and Impact, Beijing Institute of Technology,
Beijing 100081, China)
(2. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)
(3. Unit 96528 of the PLA, Beijing 102202, China)

Abstract: Micron Al and Fe powders were used as raw materials to prepare compacts, in which the mass ratio of Fe: Al were 3:7, 4:6 and
5:5, by cold isostatic pressing. The effects of Fe-Al different composition proportion on reaction heat of compacts were studied by
differential scanning calorimetry, in order to confirm the compact composition with maximum reaction heat. The Fe-Al reactive material
with the above composition was prepared by pressureless sintering, and the influence of sintering temperature on the microstructure and
reaction heat was also investigated. Results show that compact with the mass ratio of Fe: Al = 4:6 can release the maximum reaction heat,
-589.8 J/g. When the sintering temperature is 540 <C, a small amount of intermetallic compounds AlisFe, and Fe,Als are generated, which
reduces the reaction heat, and is not favorable to the further spread of the reaction. However, when the sintering temperature is 530 <C, no
obvious intermetallic compound appears, and the reaction heat slightly decreases to -538.5 J/g.
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